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ABSTRACT

The problem of intelligently and comprehensively depicting three-dimensional macro

molecular models such as proteins and nucleic acids is addressed using interactive color com

puter graphics techniques. Programs written in the C programming language for storage, access,

display and interaction with macromolecular models are described and illustrated. The system

provides a general method for visual studies of protein-protein, protein-nucleic acid, and protein

drug interactions.



Chapter 1

Chapter 2

Chapter 3

Chapter 4

TABLE OF CONTENTS

Introduction .................................................................. 1
The Need for New Software ........................................ 3

Historical Perspective .................................................. 6
Design Goals ................................................................ 7
Data Structures ............................................................. 8
MIDAS Display Program and Data Flow .................. 11
Model Display and Manipulation .............................. 11
MIDAS Command Language .................................... 13
Model Surfaces .......................................................... 21
Structural Modifications ............................................ 22
Coordinate Recovery ................................................. 22
MIDAS Command Language Grammar .................... 24

Background ................................................................ 32
Nature of Macromolecular Data ................................ 33
Design Goals .............................................................. 35
Database Description ................................................. 36
File Organization ....................................................... 37
Subroutine Descriptions ............................................. 40
Example Subroutine Usage ........................................ 55
Miscellaneous Details ................................................ 57
Data Structure Definitions ......................................... 60

Conclusions ................................................................ 63
Future Work ............................................................... 64

References .................................................................. 74
Appendix: Program Listings ...................................... 77



Table 2-1:

Table 2-2:

Table 2-3:

Table 2-4:

Table 3-1:

Table 3-2:

Table 4-1:

Table 4-2:

LIST OF TABLES

MIDAS Special Characters for Atom Selection ........ 16

Sample Specifications for Model Components .......... 17

MIDAS Interactive Commands ................................. 19

MIDAS Editor Commands ........................................ 20

MDBS Subroutine Summary ..................................... 43

Mseekr Mode Options................................................ 45

Publications Derived from MIDAS ........................... 66

Sites Licensed to Use MIDAS ................................... 72



Figure 2-1:

Figure 2-2:

Figure 3-1:

Figure 3-2:

LIST OF FIGURES

MIDAS Database Construction ................................... 9

MIDAS Display Program Overview .......................... 12

MDBS Logical Database View .................................. 36

MDBS Physical Database View ................................ 38



Chapter 1

Introduction

Many of the problems of modern biology are concerned with the detailed relationship

between biological function and molecular structure, and especially those relationships which

deal with proteins and nucleic acids. Since it is the three dimensional structure of these

molecules that determine their unique biological activities, visualization of these structures con

tributes greatly to understanding the rationale of their conformation and function. Researchers

thus often used physical models to depict three dimensional structure. Unfortunately, 3D models

of proteins and nucleic acids can consume weeks or even months of time to construct, and even

then have numerous disadvantages: 1) they are physically large and therefore awkward to mani

pulate, 2) because of their large size they necessitate the incorporation of extraneous physical

support such as rods and wires to counteract the force of gravity, 3) they are so complex inter

nally as to make it difficult to adjust molecular distances and bond angles within the interior

regions of the structure, and 4) their physical nature makes it virtually impossible to accurately

synchronize the experimental “hand driven” modifications of the physical model with the

molecular coordinates stored within the computer.

The introduction of computer generated images in the early 1960's was thus an important

advance in the field of molecular modeling. At first these images were staticly generated by

“hardcopy” plotting devices. These black and white two dimensional line drawing renditions of

three dimensional objects clearly lacked realism, and each 2D view often took minutes or even

hours to produce. In 1964, however, at Project MAC at the Massachusetts Institute of Technol

ogy an interactive graphics display was first used for depicting molecular structures by Levinthal

and Langridge. [LANG65, LEVIN65, LEVIN66] These early pioneers must be given ample credit for

realizing the potential benefits of the application of interactive computer graphics to the field of



molecular modeling. These researchers often attempted to write complex computer application

programs even though the knowledge base of computer science was still in its infancy. Still, the

basic ideas introduced then of interacting in real-time with the image displayed on the cathode

ray tube (CRT) screen through use of a “light pen” and “joystick” remain today.

The progress in both biochemistry and computer science during the late 1960's and early

1970's was substantial. While the structure of only three proteins had been worked out by 1965

(myoglobin, hemoglobin and lysozyme), there are presently about 250 proteins whose structures

have been published. Computer programs capable of interactively displaying protein and nucleic

acid structures became more widely available by the establishment of such national facilities as

the Princeton University Computer Graphics Laboratory in 1970.

These early computer programs and graphics displays, however, were limited in the size of

molecular structures which they could accurately depict and yet still retain a reasonable level of

interaction with the scientist user. The graphics displays were large and expensive, and often

required a large dedicated computer such as a DEC System 10 to drive the display. In addition,

the large size of the biological structures of most interest to the research community were often

several times the capacity of the graphics display subsystem. An imbalance was present. Protein

structure determination had progressed at a faster rate than computer science and interactive

graphics display technology, and chemists were faced with the problem of depicting important

biological structures which were too large to conveniently manipulate either with a physical

model or a virtual model within the computer.

In the mid 1970's hardware technology caught up with the needs of the biochemist. The

DEC PDP-11/70 was the first “high performance” minicomputer commercially available," and

this machine coupled with the newly announced high performance interactive three dimensional

* The DEC PDP-11/70, introduced in 1975, offered a main memory configuration of up to 4 megabytes as well as a high speed
I/O bus. Typical configurations sold for around $75,000.



graphics display subsystem available from Evans and Sutherland (E&S), the Picture System 2,

created an environment ripe for molecular modeling research applications. The PDP-11/70 and

Picture System 2 combination was further enhanced with the announcement by E&S in July 1979

of the availability of a color CRT display; this enabled another dimension of information to be

depicted on the CRT screen.

Thus, fifteen years after the first application of interactive graphics to molecular modeling,

computer technology finally was sufficiently advanced for widespread application. The only

component of the system glaringly lacking was the necessary user friendly and interactive

software to manage the available hardware.

The Need for New Software

The previous discussion illustrates many of the problems facing the interactive computer

graphics “molecular modeling” user in the late 1970's. The typical user could not get by with

only a knowledge of biochemistry or physical chemistry, but almost inevitably had to know how

to program computers as well. The previous generation of interactive graphics programs, capable

of adequately handling small molecules, did not have the capacity to store and manipulate the

then newly refined macromolecules. Attempts to modify earlier generation programs for display

of large protein and nucleic acid structures met with limited success. [FERR77] For example, the

CAAPS display program developed by Langridge and Harbison [LANG75] was specialized for a

dedicated DEC System 10 and a by then obsolete E&S LDS-1 graphics display. The major prob

lems of adapting the older display software to the new hardware typically involved the inability

to scale algorithms beyond their original designs. The per process address space of the PDP

11/70 was limited to 64K bytes,” however the size of known conformations for macromolecules

was increasing rapidly and it was no longer possible to hold all relevant information in main

* If the special “separate I&D” address space mapping of the PDP-1170 hardware was enabled, the per process space could be
increased to 128 K bytes. This created other programming problems, however. [FERR80)



memory. Thus there was a crucial need for a compact data representation that still allowed very

fast access in order to minimize command execution delays for the user. In addition, a new pro

gram command language was needed that provided a syntactically compact way of specifying

small regions of interest within a large structure. These specialized regions of interest (i.e. bind

ing sites) often involve a relatively small region of the overall structure, but are the focus of

attention for the chemist, since key chemical activity usually involves these sites. Graphics

display software must not only be efficient in displaying the overall molecular structure, but must

also be efficient at manipulating a relatively small geometric group within the overall three

dimensional structure of the molecule.

Efficient access and convenient manipulation of large biomolecular structures were by

necessity key design goals for any newly developed software. Clearly, both the advancing needs

of the scientist user and the newly available advanced display technology dictated either a

redesign of some existing software system or committing to an entirely new software design.

Given the apparent rapid advances in the field of computer science and the eagerness of this

young scientist, the only rational decision at the time appeared to be a completely new and origi

nally designed system for modeling macromolecular structures. The new system needed to

address not only the deficiences of previous interactive modeling systems, but also the important

needs of a then rapidly growing scientist user community. Specifically, the new system needed to

be able to model the interactions of macromolecules with one another and the interactions of

these molecules with smaller structures such as drugs. This requirement of modeling interactions

among multiple macromolecules was a new and yet crucial requirement.

In addition to the above requirements, advances in timeshared operating systems for mini

computers [RITC74] made a timesharing-based host system both desirable and feasible.

In summary, the rapidly increasing database of refined macromolecular structures, along

with the advent of advancing scientist user requirements, hardware graphics display and computer



technology, and new ideas derived from the field of computer science combined to provide a ripe

environment for a new generation of molecular modeling software.



Chapter 2

Abstract

The Molecular Interactive Display and Simulation (MIDAS) System is designed for the

display and manipulation of large macromolecules such as proteins and nucleic acids. Several

ancillary programs allow for such features as computing the surface of a molecule, the selection

of an active site region within a molecule, and computation of electrostatic charge potentials. At

the core of MIDAS is a hierarchical database system, designed specifically for macromolecules

and both compact in its storage requirements and fast in its data access.

Historical Perspective

MIDAS is the most recent in a series of interactive molecular graphics systems whose direct

lineage extends back to the first developments in interactive molecular graphics at Project MAC,

MIT, in 1964. [LANG65, LEVI65, LEVI66] National Institutes of Health (NIH) support began with

the formation of the Computer Graphics Laboratory at Princeton University in 1969' and resulted

in a number of pioneering developments including CAAPS (Computer Aided Analysis of Protein

Structure). [LANG75]

In 1976 this NIH research resource moved to U.C.S.F. A new graphics package [FERR80]

was designed to operate under the UNIX” [RITC74] operating system and a new molecular graph

ics system designed (MMS), initially in collaboration with the Chemistry Department at U.C. San

Diego. This evolved at UCSF into a system, MIDS, which was able to accommodate the new

developments in color displays. [LANG81] The system was used by numerous visitors to the

U.C.S.F. Computer Graphics Laboratory.

* The Princeton University Computer Graphics Laboratory was established by a grant in 1970 from the Division of Research
Resources of the National Institutes of Health (RR-578); funded also was provided by Princeton University.

*UNIX is a registered trademark of AT&T Bell Laboratories.



In 1980 we decided to redesign the system completely, making use of the lessons learned

over the previous 15 years. The result of this effort, MIDAS, emphasizes highly interactive

display and manipulation, with a data structure designed for very fast access to and manipulation

of large and complex molecules such as protein and nucleic acids. [FERR84, LANG84, PATT84]

MIDAS was originally developed on the UNIX operating system for use with an Evans and

Sutherland (E&S) Picture System (PS) 2 display and recently converted for use on other operat

ing systems (VMS and UNIX System V) and other graphics display engines (E&S PS330 and

PS350, MPS, and Silicon Graphics IRIS).

Design Goals

MIDAS was designed primarily for modeling proteins and nucleic acids and their interac

tions with each other and with small molecules such as drugs. Macromolecules are large com

pared to typical drug molecules: the average number of atoms in protein and nucleic acid struc

tures as found in the Brookhaven Protein Data Bank [BERN77) are 1500 and 1000, respectively,

and these are only a small subset of the huge family of these molecules found in nature, the size

of which can range up into millions of atoms. The average amount of data associated with each

atom is roughly 20 bytes (atom name, {x,y,z) coordinates, some physical properties, and graphics

information). Thus, the memory requirement for studying an average sized two molecule interac

tion is roughly 50 kilobytes, just for the raw data. Since MIDAS was originally developed on a

Digital Equipment (DEC) PDP-11/70 computer which had an inherent limited address space, an

important aspect of our design goal was therefore to build a modeling system which processes a

large amount of data using little main memory.” Equally important, however, was that this aspect
* In the late seventies the cost of main memory was about a thousand times greater per byte than the cost of magnetic disks.

Most machines were used as centralized time sharing machines whose resources were typically shared among many users. Major
technological advances in the past half-decade have influenced computing systems significantly. Microprocessors have become
powerful enough to allow users to have their own personal work stations. In the past ten years there has been a four-fold decrease in
the cost per byte of disk storage. In this same time period the cost per byte of main memory has dropped by a factor of a hundred!
These new technological influences would obviously have a major bearing on any design decisions for a new modeling system that
was being developed today.



of the design did not impact performance; the system must provide real-time interactive perfor

mance with minimal CPU utilization, and it must not use excessive amounts of disk space for

storing the molecular databases.

MIDAS incorporates into one package the capabilities found through the years to contribute

to interpretability of complex objects. These include real time display interaction though various

input devices and a coherent command syntax, stereoscopic image generation, the use of color

and representation of molecular surfaces. Hardware capabilities such as depth cueing, perspec

tive, clipping and real-time stereo are incorporated. Emphasis is placed on the interactive selec

tion, manipulation and docking of drugs and receptors.

In short, the program was required to be both efficient enough to operate within the space

limitations of the available computer system and of sufficiently high performance to provide a

truly interactive tool for scientist users.

Data Structures

In designing MIDAS, we first needed a data structure which could store the large amounts

of data associated with a molecular model efficiently and provide fast access for a modeling pro

gram. The proteins and nucleic acid biomolecules for which MIDAS is intended are built from

smaller component molecules which are chained linearly into large structures. The diversity of

these biomolecules is due largely to sequence variations of only 20 common amino acids in pro

teins and 4 common nucleotides in nucleic acids. This redundancy in the structure of component

residues of large biomolecules provides an efficiency in nature which is useful in data storage as

well. Residue structural data such as atom names, bonding pattern, and linkage atoms, need only

be specified once, and then applied to all like residues within a model. Only the actual coordinate

data (3-D position in a Cartesian coordinate system) is explicitly required for each atom.

The MIDAS database structure [FERR86a) thus consists of three binary files for each molecu

lar model (see figure 1). A ‘data' file contains the coordinate data, a “template' file contains the



Text Intermediate MIDAS Database
Files Files Files

COORDINATES: midas.in

PDB format gentpl -N

text

CONNECTIVITY: mktpl Template S-- MIDAS
instruction *—“–s- files —- Database

files (binary) (binary)

.ins ...tpl .ndx

.ins ...tpl .tpl
.dat

.ins .tpl

SURFACES: makesurf MIDAS Surface
ms format Tº Database

.ndx

.tpl

text .dat

.srf

Figure 2-1: MIDAS Database Construction

Construction of a MIDAS database using the midas.in utility program requires two types of input: (1) coor
dinate data in Protein Data Bank format and (2) connectivity data in the form of a binary template for each
residue appearing in the database. These templates are generated from either connectivity instruction files
using the mklpl program or from Protein Data Bank coordinate files using the gentpl utility. A MIDAS sol
vent accessible surface database is converted from a ms format file using the makesurf utility.



residue structural information, and an “index' file relates the two. The binary format of the data

base provides for fast access by the MIDAS display program while the elimination of redundant

structural information significantly reduces the MIDAS main memory requirement during pro

gram execution.

The utility program midas.in builds a MIDAS database (set of three files) from crystallo

graphic data; the user is required to provide the residue sequence and the atom coordinate data as

well as the more general residue structural data. The latter is termed a “template” since it pro

vides the connectivity information for all atoms in a residue.

Residue templates are generally prepared in advance. Since most models contain residues

found commonly in nature, a library of residue templates is made available on the system. If the

user's input data conforms to the established Brookhaven Protein Data Bank conventions,” the

corresponding MIDAS database is readily constructed in a few minutes.

Should the input data contain residues not found in the library, the midas.in program will

try to construct an appropriate template. This is done by calculating the distances between atoms

of the residue and comparing these distances to a standard set of atom radii to determine the

bonding pattern. Alternatively, users may construct templates by hand using a series of DRAW

and MOVE instructions which are used by another utility program, maketpl. to generate the tem

plate.

To summarize, the templates contain the name and connectivities of each atom in the resi

due, the residue name, and identify the atoms which link the residue to the next residue and previ

ous residue in the overall sequence of residues which form the molecule. The Protein Data Bank

input data file provides the sequence of residues and the atomic coordinates for each atom in the

residues. These files are processed by midas.in to create three binary files making up a MIDAS

* See the document “Protein Data Bank Atomic Coordinate Entry Description”, distributed by the Brookhaven Protein Data
Bank.

10



database which is accessed by the MIDAS display program.

MIDAS Display Program and Data Flow

The MIDAS display program can be configured to display an arbitrary number of molecular

models (databases) simultaneously, although in practice a dozen simultaneously displayed

molecules provides sufficient capacity for studying nearly all problems of current interest while

still maintaining a comprehensible display. Even with a dozen simultaneously displayed models

MIDAS still provides real-time user interaction with the displayed objects (molecules).

MIDAS is divided into three program modules. One handles the real-time interaction with

the user including polling the input devices and sending instructions back to the display device.

A second module modifies and maintains the disk based MIDAS databases. This includes

managing structural data as well as color and temperature factor data. A third module parses com

mands and manages the graphics objects. Objects are regenerated only when necessary. Thus, a

newly generated object returned from the database editor is merged with the unchanged stored

objects and then sent as a single display list to the display device. Figure 2 summarizes the data

flow among the various modules.

Model Display and Manipulation

The MIDAS display program represents molecules as wire models. Atoms are points which

are joined by line segments to represent bonds and these points can be selectively labeled for

identification. The user sees on the display screen a two dimensional representation of a three

dimensional object enhanced by perspective and depth cueing and, optionally, stereoscopic view

ing.

The MIDAS display program provides the user with both global and local interactive object

manipulation capabilities.

11



INTERACTIVE MODULE PARSER DATABASE EDITOR

Information about
-

Current
-

Commands Models, Rotations, Database Edit MIDAS Database
Transformation Di d Commands Routi
of the Display Replies 1StanceS an Data OutineSDatabases

Binary Commands
Transformation Transformed Graphical Display Lists

Matrices Coordinates Molecular Data

Concatenated Display List
Graphics Engine DisplayList T for each Residue

STORAGETMODULE

Figure 2-2: MIDAS Display Program Overview

The interactive module receives user input from the interactive devices (joysticks, knobs, keyboard, etc.).
Interactive commands are processed by the interactive module and transformation matrices sent back to the
graphics engine. Editor commands are sent on to the parser. If the command requires that the MIDAS da
tabase be edited, the command is sent to the database editor which returns new object data for the modified
objects. The parser then sends either the new object in the form of a binary display list or a binary com
mand (if the database editor was not needed) to the storage module. The storage module sends a con
catenated display list of all the objects to the graphics display engine. The parser and storage modules are
actually a single process, but have been distinguished here for clarity.

The global object manipulation capabilities include translation of one or more objects in the

X, Y and Z directions, rotation of the objects about the X, Y, Z laboratory axes centered at the

common center of mass, and scaling of the screen image. When more than one model is

displayed, any subset of models may be selected for independent translation and rotation about

the recalculated center of mass. The center of rotation may be set to any atom. Clipping planes

in the X, Y, and Z Cartesian coordinate system provide viewing access to otherwise obscured

parts of the molecule.

12



All global manipulations are controlled in real-time by the user through knobs, joysticks,

switches, and a two dimensional data tablet. The nearly immediate response of the display to

user input via these devices provides the user with a strong sense of a “real” object. With the

addition of stereoscopic viewing via a synchronized display and shutter device, the realism

becomes so great that the user may be tempted to pick up the “molecule” and examine it in

hand.

MIDAS emphasizes dynamic local object manipulation. Atomic bonds and labels are selec

tively displayed by the user. Isolating the area of interest in large biochemical systems is key to

simplifying an otherwise unwieldy amount of graphical data.

Bond rotations about any non-ring bond are performed interactively, usually by assigning

the rotation to a knob. This bond rotation capability coupled with the interactive ability to moni

tor interatomic distances and angles provides a powerful tool for quantitatively modeling molecu

lar interactions. Selective display of molecular surfaces and partial molecular surfaces further

enhances study of molecular interaction. Both bonds and surfaces may be colored independently,

and surfaces are rotated and translated with the associated structure. The specifics of these

modeling techniques are discussed in the following section with the associated MIDAS com

mand.

MIDAS Command Language

In addition to device input, MIDAS also accepts command text.” The MIDAS command

language is based on a LALR grammar [AHO79) and is formally described in appendix 2-1.

Key to the MIDAS command language is the syntax used to address molecular objects. The

molecular models displayed by MIDAS are referenced by a hierarchical syntax designed to allow

*A complete description of the MIDAS Command Language is given in MIDAS User's Manual. UARV8s. Early in the develop
ment of MIDAS the advantages of a command language versus a menu based system were considered, and a command language based
on typed commands was chosen. While a typed command language provides greater flexibility and speed, and can be implemented
more easily, a menu based system is currently being developed.



selection of only the portions of the model of interest. The hierarchical scheme is as follows:

Models: Models are the most general (highest) level of the hierarchy. As currently

configured, up to twelve molecular models may be displayed at a time (although there is no

fundamental limit to the number), and each model has both an associated name and number

by which it is referenced. A model is usually single molecule, but it is not so restricted.

For example, the four amino acid chains and heme group in hemoglobin may be included

together in a single model.

Residues: Within each model, component residue(s) are named and uniquely numbered.

Residue numbers may be negative or positive (to conform with biochemical literature) and

are usually sequential within a model.

Atoms: Within each residue, individual atoms are referenced by a unique atom name.

The syntax developed for accessing these components of molecular models uses the sym

bols “4”, “:”, “@” as identifiers for models, residues and atoms, respectively. These identifiers,

followed by the associated component name or number, are grouped into expressions which

evaluate to selected portions of models. Conventions for the syntax are as follows:

(1)

(2)

Identifier/components are written in order from model to residue to atom and evaluated so

that a given atom identifier refers to the most recent (i.e. previous) residue and model

identifier in the string. When an identifier of a higher hierarchical level follows one of

lower level, intervening identifiers of lower value are ignored and the most recent higher

level identifier is associated with the named component(s). For example, #0:3G ca:8Gºna

refers to the CA atom of residue 3 on model 0 and the NA atom of residue 8 on model 0.

A residue or model identifier lacking a lower level specification implies “all”. E.g., #0

implies all atoms of all residues in model 0.

14



(3) An identifier lacking a higher level specification implies “all”. E.g. #0GCA indicates all

alpha carbon atoms in model 0 (all residues implied), and @CA alone indicates all alpha

carbon atoms in all residues in all displayed models.

(4) Components of the same hierarchical level may be grouped under the same identifier

4 & 2 ×using the character to specify a range and “,” to delimit an unordered list. E.g.:21

24,35 indicates residues 21 through 24, inclusive, and residue 35. MIDAS does not

guarantee the order of evaluation in such cases.

(5) Additional special characters including wild card matching characters are listed in Table

2-1. Expression examples are given in Table 2-2.

The hierarchical syntax described above provides flexible and explicit access to component

parts of molecular objects, allowing the user to be very general or very specific in a minimal

number of key strokes. In molecular models the “area of interest” is usually not a contiguous set

of residues, e.g. in proteins the active site usually includes contributions from non-sequential resi

dues in the folded amino acid chain. In this respect, the syntax, while explicit, may be quite tedi

ous; thus MIDAS provides an aliasing facility for frequently typed strings, a utility program, irs,

for active site atom selection, and the notion of “sessions”, where a work session may be saved

so that the selection process need not be repeated when the MIDAS program is later restarted. As

an example of the aliasing facility, consider the command “alias AS #0:145:248:270”, which is

a typical specification for the active site within a model (in this case carboxypeptidase). The

string “AS” can now be used in place of the explicit atom identifier expression in any other

MIDAS command.

Realizing that typing in atom specifications is a disadvantage for poor typists, we included

in MIDAS a system of “atom picking” using the data tablet and cursor puck to ease the tedium

of typing in strings of residue and atom names. “Atom picking” allows users to point to the

15



Table 2-1: MIDAS Special Characters for Atom Selection

Symbol | Function Usage

# model number # model_number
where model number is an integer

: residue : residue
where residue is a residue name, residue sequence
number or range of residues

G) at Om name G) atom_name
where atom_name is an atom name or range of
atOmS

-
range specifies a range of atoms such as @CB-* (beta car

bon to the last atom), a range of residues such as
:35-66 (residues 35 through 66) or a range of colors
such as red-blue (shades of red, magenta, and blue)

* wild card match matches whole atom or residue names. For exam
ple, #0:*eCA selects the alpha carbon atoms of all
residues

º single character wild card used for atom and residue names only. For example
:G?? selects all three letter residue names beginning
With “G”

% every nth residue or atom | For example, :%5 selects every fifth residue in the
Sequence

b> temperature factor b> temp factor
selects all atoms with temperature factors greater
than temp factor.
bº temp factor
selects all atoms with temperature factors less than
temp factor.
For example, b-20 b-25 selects all atoms with tem
perature factors greater than 20 and less than 25.

ex electrostatic potential e-potential
selects all atoms with electrostatic potentials greater
than potential.
ex potential
selects all atoms with electrostatic potentials less
than potential.
For example, e-10 e-20 selects all atoms with elec
trostatic potentials between 10 and 20 kcal/mole.

16



Table 2-2: Sample Specifications for Model Components

Expression Meaning

#0 model 0 (all atoms, all residues implied)

#0:4-10,15 residues 4 through 10 inclusive and 15 of model 0 (all atoms im
plied)

@CA all carbon alpha atoms on all models, all residues (implied)

#1:12-20(3)CA:14(3)N | alpha carbon atoms in residues 12 through 20 and the nitrogen
atom on residue 14. All apply to model 1.

atom of interest, and MIDAS returns the appropriate character string specification. The user

types a MIDAS command substituting a “4” where the atom specification is to appear. This

activates the data tablet and cursor such that a cross hair appearing on the display may be moved

to the desired atom. Pressing the button on the cursor puck signals the selection, and MIDAS

substitutes the full hierarchical atom name for the first occurring “4” in the typed command.

Multiple “4” symbols may appear in the command line; each is sequentially assigned a complete

atom specification. The command may be edited after substitution using the normal MIDAS key

board editing characters; e.g. "w (control-w) to erase a word. As a degenerate case, a “+” by

itself without an accompanying MIDAS command still activates the atom picking facility and

thus allows a user to temporarily identify a particular residue or atom, but then to ignore this

information simply by typing "u (control-u) to erase the line.

MIDAS commands are divided into two categories: interactive commands which change the

view of the displayed objects and editor commands which modify the displayed object. These

two command types correspond to the primary program module in which they are carried out.

Editor commands are typically “molecule specific” (e.g. addaa for adding a new amino acid
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onto the end of a molecule), while the more general interactive commands could just as easily be

applied to any computer generated object shown on the display screen. Editor commands require

invoking the MIDAS database editor module to modify the database and are thus slower to exe

cute than interactive commands, which require only that an instruction be sent to the display sys

tem. The editor and interactive commands are summarized in Tables 2-3 and 2-4, respectively.

The action of most MIDAS commands may be reversed by preceding the command with

the tilde character “”. This is essentially an “undo” for the commands.

The command language duplicates all the capabilities of the input devices with interactive

keyboard commands: move translates objects, turn rotates objects, scale applies a numerical

scaling factor, clip adjusts the clipping planes, and select mimics the switches for activating

models. These and other interactive commands essentially change the “view” of the model(s)

on the screen. The duplication in the MIDAS command language of the functionality of interac

tive devices is especially advantageous for constructing command “scripts”. Sequences of com

mands are prepared as part of an ordinary text file using a standard text editor and can then be

“read” into the program with the source command just as if the commands had been interac

tively typed on the graphics display keyboard. This feature is often used during filming sessions

and for giving demonstrations to visitors.

A molecular model displayed in its entirety contains more information than the user either

needs nor wants. It is important to be able to simplify the picture to emphasize the areas of

interest or generalize the structure. The display command allows selective display of atoms, resi

dues, and models. Thus, a large protein may be simplified by displaying only the backbone (i.e.

eliminating the side chains). Such a simplied picture clarifies the structure allowing the viewer to

easily distinguish gross secondary and tertiary structural features such as beta pleated sheets and

alpha helices. The command chain “chains” together only the displayed atoms, ignoring inter

vening atoms. In this case the lines connecting the atoms are “virtual” bonds that serve to
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Table 2-3: MIDAS Interactive Commands

Interactive Commands

Command | Function
alias set command alias
align align two atoms along the z-axis
angle calculate the angle between three atoms
assign assign knobs and joysticks
cd change current working directory
charsz change text character size
clear equivalent to unset
clip move clipping planes
cofr change center of rotation
copy send image to electrostatic plotter
cpk produce a space-filling model on raster terminal
fix make bond rotations permanent
freeze reset knobs (avoids picture drift)
help get information on MIDAS commands
intensity set intensity of hither and yon clipping planes
match superimpose two models
move translate selected models
push/pop push and pop images on the picture stack
record record all executed MIDAS commands in a file
repeat fetch previous command line
IeSet reset all models to original orientations
rock rock a structure about the x, y or z axis
roll roll a structure or bond rotation about the x, y, or z axis
run execute a shell command and send output to MIDAS
SaVC save a MIDAS session

savepos save model orientation
scale apply scaling factor to all models
section change sectioning of the display
select select models for move, rock, roll, turn commands
set■ unset set options
sleep temporarily suspend all activity
SOur CC read and execute a command file
speed set the control speed of knobs and joysticks
stop terminate the current MIDAS session
system execute a UNIX (VMS) shell command
thickness change thickness of the displayed section
VmStat collect performance information
transform apply a transformation matrix to each selected molecule
translate translate molecules in molecular coordinate system
turn turn a structure about the x, y, or z axis
wait interrupt processing until model has stopped moving
window display the entire molecule on the screen



Table 2-4: MIDAS Editor Commands

Editor Commands

Command Function
addaa
addgrp
brotat
chain
color
delete
display
distance
getcrj
label
link
Inenu

open
read
reverSe

rlabel
(f)rotat
SetCOm

show
surface
swapaa
Swapna
vdw
vdwopt

add amino acid to the end of molecule
add new group to a residue
“backwards” bond rotation
chain specified atoms together
color bonds, labels and surfaces
delete a group from a residue
display specified molecules, residues, atoms
display atom distances
return x, y, z coordinates for an atom
label atoms and residues
join two residue chains
display menu of available molecular structures
open a MIDAS database for display
read a command file containing only editor commands
reverse the direction of a rotation
enable residue labeling
activate a bond rotation
set parameters for picture system objects
display specified atoms deleting all others
display model surface
exchange an amino acid for another
exchange a nucleotide for another
display van der Waals surface
set van der Waals surface options

distinguish gross structural features. For example, the alpha carbon atoms of a protein may be

chained (ignoring amino nitrogen and carboxyl carbon) to produce a generalized view of the pro

tein.

Having simplified a model structure, it is useful to carefully select details of the molecular

structure for display. The portion of interest is often the active site of a protein. As more detail is

added back to the model, color becomes indispensable for enabling the eye to differentiate among

the various displayed structures. Protein and substrate may be colored differently and residues
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involved in molecular interactions highlighted by color. Bonds, labels and surfaces (described in

the next section) may be colored independently. This is of particular use for docking two sur

faced models where the surfaces are very close to one another and possibly touch. The ability for

the eye to distinguish between the two surfaces is crucial. Color also provides an alternative

mechanism for atom identification: bonds may be color coded according to atom type, for exam

ple.

Model Surfaces

A key feature of MIDAS is the ability to display molecular surfaces. These are represented

as dots about the wire model and characterize contours, pockets, and internal cavities. Studying

molecule interactions is heavily dependent on accurately characterizing the molecular surfaces in

the area of contact.

There are two types of molecular surfaces supported under MIDAS: van der Waal surfaces

and solvent accessible surfaces. Van der Waals surfaces [BASH83) are fast to compute and provide

“interactive” surfaces which accommodate bond rotations readily. MIDAS assigns a van der

Waals radius to each atom according to its atom type, creates the surface and clips the areas of

overlap to create a Corey-Pauling-Koltun (CPK) type model. Note that the surface of each atom

may be represented, not just those atoms on the exterior surface of the molecule. These surfaces

may be selected for display on an atom by atom basis. Surfaces for atoms internal to the exterior

molecular surface of the model may be eliminated from the display using the aforementioned irs

utility program (Interior atom Removal and site Selection).

Solvent accessible surfaces are calculated off-line using an algorithm first proposed by Lee

and Richards [LEE71, RICH77) and implemented at UCSF by Connolly. [LANG81, CONN81, CONN83]

The surface is calculated by rolling a theoretical water “probe” around the van der Waals surface

of the molecule and using the contact reentry points to determine the surface. The resulting sur

face is smooth and free of “seams” between atoms. The program output, a ms format” file, is
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preprocessed prior to display to create a MIDAS database surface file which is accessed by the

MIDAS display program. This is a molecular surface and may not be selectively displayed on an

atom by atom basis except at the level of the initial calculation. A major distinction between the

van der Waals and solvent accessible surfaces is the “tearing” of the latter when a bond rotation

is performed.

Surfaces are useful for visualizing contact points of intermolecular interactions. A utility

program, esp, which calculates the electrostatic potential of a solvent accessible surface and

stores the information in a MIDAS surface database allows the MIDAS display program to selec

tively color surface regions by electrostatic charge. Visualization of the electrostatic pattern at

the molecular surface provides additional information for docking.

Structural Modifications

In general, MIDAS is not designed for making major structural changes to displayed

models. For small changes, however, MIDAS has the following capabilities:

(1) Amino acid residues may be added using the addaa command and nucleotides added

using the addna command.

(2) One residue may be substituted for another using the commands swapaa (for an amino

acid) and swapna (for a nucleotide).

(3) The addgrp command enables the user to add a small chemical group from an on-line

library of groups to an existing residue.

Coordinate Recovery

Coordinate recovery is of particular importance in docking problems so that visually docked

models may be subjected to further computational analysis, such as energy minimization

*The ms program was written at UCSF by Michael Connolly. The program is available from the Quantum Chemistry Program
Exchange (QCPE) at Indiana University.

22



calculations. MIDAS provides coordinate recovery via (1) a MIDAS command, getcrd, which

returns the coordinates of a named atom to the display screen and (2) writing out the entire

MIDAS session (i.e. all databases and surfaces) with the MIDAS save command and converting

binary atom coordinate data to a text file format using the midas.out utility program. The latter

method requires that bond rotations be “fixed” in the new positions using the MIDAS command

fix. A saved MIDAS session may be restarted, thus making it convenient for users to break long

modeling sessions into several shorter time periods.
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Appendix 2-1: MIDAS Command Language Grammar

The MIDAS command language forms a nearly context free grammar' and hence can be

described by a Backus-Naur Form (BNF) syntactic specification. [AHO79] This approach has

resulted in several advantages; most importantly was that at an early stage it was possible to gen

erate a prototype of the language interpreter by utilizing the UNIX compiler-compiler tool

YACC. [JOHN75] This allowed formal analysis of the initial language in order to spot potential

ambiguities and conflicts in the parser production rules. It also allowed us to get a “feel” of how

the language was to be used without the necessity of implementing the complete parser.

[FREE77,WASS82)

Because of the desirability to provide comprehensive expression error analysis and informa

tive error messages, however, the final implementation of the MIDAS language parser relies not

on YACC, but on a recursive-descent (top-down) parsing strategy. This method allows for the

detection of syntactic errors in the input command string as soon as it is possible to do so based

on a left-to-right scan of the input, normally as soon as the lexical analyzer returns the next input

token. Formally speaking, then, the MIDAS command language is a LL(1) grammar, since the

parser scans its input left-to-right, constructing a leftmost derivation in reverse, and examining no

more than one of the next input symbols on the command line.

The BNF specification of the language follows. Notational conventions are: [] indicates

exactly zero or one occurrence, {} indicates zero or more occurrences, and {}+ one or more

occurrences. Capitalized words are terminal symbols (tokens) while lower case words are nonter

minal symbols (syntactic variables). The nonterminal symbol “command-list” is the start sym

bol.

* The language is not strictly context free because arguments to some MIDAS commands are UNIX filename specifications
which can themselves be arbitrary strings. However, because the MIDAS syntax analyzer is implemented by recursive descent tech
niques, this minor amount of context sensitivity can be localized to the lexical analysis portion of the language interpreter and hence
the language grammar can be precisely described by formal BNF notation.
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command_list

command
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
3.

tilde command :

{ command eoc }+

> /* end-of-command */
*\n’
EOF

ALIAS [WORD REMAINDER ]
ASSIGN [assign args )
ROCK movement
SET [set_args )
UNIT [unit args )
COPY [copy args )
CPK [cpk_args )
HELP [WORD )
REDRAW [selectors ) atoms
VDWOPT vöwopt args
COLOR color [',’ selectors ) atoms
OPEN [ open args )
ADD GROUP add_group_args atoms
DELETE GROUP delete group args atoms
compute_op atoms
file_op string list
WAIT [NUMBER [time unit 1)
number op1 [number_list )
number op2 number_list
word_op word_list
movement

monitor op NUMBER atoms
single_op
unix_op REMAINDER
db_edit op atoms
add_residue add_residue_args atoms
swap_residue residue_type atoms
” tilde command
'1' REMAINDER

ALIAS word_list
COFR
ASSIGN physical device
SELECT number_list
SAVEPOS word list
SET set_args
SETCOM number list
OPEN number list
logical device
monitor op number_list
db_edit op atoms
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compute_op

word_list

number_list

string list

assign args :
|

physical device :
2

device_type

device index
-

y

device_subindex :

logical devices :

logical device

ALIGN
COFR
MATCH
GETCRD

{WORD )+

NUMBER [', NUMBER }

{STRING 34.

FKEY NUMBERTO SELECT number list
physical device TO logical devices

device_type device index device_subindex

JOYSTICK
DIAL
TABLET

NUMBER

X
Y

{logical device #4

XROT
YROT
ZROT
BONDROT
XTRAN
YTRAN
ZTRAN
SCALE
SECTION
THICKNESS
CLIP plane



plane

file_op

number op1

number op2

movement

delta

duration

wait period

word op

monitor op

LEFT
RIGHT
TOP
BOTTOM
HITHER
YON

CD
RECORD
SAVE
SOURCE
READ

CHARSZ
SELECT
SPEED
INTENSITY

FIX
REVERSE
FIXREVERSE
SETCOM

logical device I delta | [ duration ) [ wait period )

NUMBER [spatial unit

FOR NUMBER [time unit
FOREVER

AFTER NUMBER [time unit

SAVEPOS
RESET

ANGLE
DISTANCE
ROTATE
FROTATE
BROTATE
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single_op

unix_op

unit_args

Set_args

set_arg

time_unit

spatial_unit

atOmS

FREEZE
PUSH
POP
REPEAT
WINDOW
VMSTAT
STOP

RUN
SYSTEM

TIME [ time unit I
DISTANCE [ spatial unit I
ANGLE [ spatial_unit )

{ set_arg )

COFG
HALFBOND
INDEPENDENT
LABELS
LIGHTS
REASSIGN
ORTHO
PAIR
SINGLE
STEREO
TEXT
VERBOSE

SECOND
MINUTE
FRAME

DEGREE
RADIAN
ANGSTROM
PS

{ model residue atom t■ range esrange )
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model

residue

atom

word ranges

COunt

tfrange

tfspec

esrange

esspec

db_edit op

Selectors

selector

vdwopt_args

[’#’ word ranges [ count ||

[’:’ word ranges [ count ||

['Q' word ranges [ count ||

WORD ["—' WORD )

'%' NUMBER

{tfspec }

TF '>” NUMBER
TF '•' NUMBER

{esspec }

ESP '-' NUMBER
ESP’ &’ NUMBER

DISPLAY
CHAIN
LABEL
SHOW
RLABEL
VDW
SURFACE
LINK

>selector { ',' selector )

BOND
LABEL
SURFACE
VDW

{vdwopt_arg )

29



vdwopt_arg

color selectors :

color

open_args
-

>

add_group_args:

group_type

add_residue

add_residue_args:

swap_residue

residue_type

Copy_argS

copy_arg

RADIISTRING
DENSITY NUMBER
NUC
PROT

color [’,” selectors )

NUMBER
RED
GREEN
BLUE
CYAN
MAGENTA
YELLOW
WHITE

[selector ] NUMBER STRING

group_type ', NUMBER', NUMBER [', NUMBER
[”,” WORD | ]

WORD

ADDAA
ADDNA

residue_type ', NUMBER', NUMBER
[’,” NUMBER ]

SWAPAA
SWAPNA

WORD

{ copy_arg )

BOX
DATE
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cpk_args

help_args

PLOT

WORD
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Chapter 3

Abstract

The Molecular Interactive Display And Simulation (MIDAS) Database System is a

hierarchical database specifically designed for complex macromolecular models such as proteins

and nucleic acids. Each molecular model consists of one or more molecules made of up a linear

sequence of smaller units which we loosely refer to as “residues”. Each of these residue units, in

turn, is composed of one or more even smaller units called “atoms”. The complete model may

simply consist of a single component molecule, as in the case of a water molecule, or it may be a

long chain of more complex residue components such as in the case of amino acid and nucleic

acid sequences. Complex functional groups such as heme and NADH may also be specified as

single subunit components, and these groups can then be incorporated into a larger model so as to

form a single complex.

The various model component types are defined as arbitrary graphs of atoms with defined

starting and ending points. The component type thus defines the connectivity of atoms for that

component, as well as the linkage atoms to adjacent model components. Molecular “data” is

stored in the “leaves” of the database hierarchy and is therefore directly associated with the

atoms of a particular residue component, the component having been specified by type and posi

tion in the sequence of residues making up the chain. Individual atom data, however, is not res

tricted to a specific format or quantity, thereby allowing both flexibility and future extensions to

easily be made to the database.

Background

As described in chapter 2, the MIDAS (Molecular Interactive Display and Simulation) sys

tem was designed for real-time modeling of proteins and nucleic acids and their interactions with
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each other and with small molecules such as drugs. [FERR86b) The design of a real-time molecular

display system requires an underlying data structure which efficiently stores the large amounts of

data associated with a macromolecular model and provides sufficiently fast access to support the

real-time needs of the associated display program. Previous molecular modeling programs, for

example CAAPS, [LANG75] have combined the database access primitives within the the basic

program structure of the display program. This lack of program modularity is only a symptom,

however, of a more fundamental deficiency within these early generation molecular modeling

programs with regard to their database design. While existing relational database systems pro

vided a convenient program interface, until recently these database management systems were

limiting because of their relatively slow access time and large disk space requirements. Lack of

an adequately performing database system for representing macromolecular data was the major

motivation for our undertaking of our own database system design.

The Nature of Macromolecular Data

The currently available macromolecular structure data' is largely the result of crystallo

graphic studies of proteins and nucleic acids. These protein and nucleic acid biomolecules are

built from smaller component molecules called residues and bases, respectively, and are chained

linearly into large structures. (Although classically the term “residue” applies only to the amino

acid subunit components of protein molecules, we use the term throughout this paper to indicate

the generic repeating subunit component present in both proteins and nucleic acids.) The residues

are typically less than 100 atoms in size and have a single linkage atom to the next residue in the

linear sequence and a single linkage atom to the previous residue in the sequence. Additionally,

in the case of proteins, there may be a specialized linkage between two non-adjacent residues in

the sequence via a disulfide bond. A complex molecular model may consist of one or more

* Published molecular structure data is archived and distributed by the Brookhaven Protein Data Bank.
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chains of residues of varying length. Some chains may consist of only a single residue. For

example, the hemoglobin molecule consists of four amino acid chains and four single residue

heme groups, totaling 578 residues and 4556 (non-hydrogen) atoms.

The task of managing molecular models of this complexity from within a real-time model

ing program would be nearly overwhelming even with present day existing hardware” were it not

that the diversity of biomolecules is due largely to residue sequence variations of only 20 com

mon amino acids in proteins and 4 common nucleotides in nucleic acids. This redundancy in the

structure of component residues of large biomolecules provides an efficiency in nature which can

be used to advantage in our database design. Residue structure data such a atom names, bonding

pattern, and linkage atoms need only be specified once, and then applied to all like residues

within a model. Only the actual coordinate data (3-D position in a Cartesian coordinate system)

is explicitly required for each atom. Using the example of hemoglobin again, there are only 20

unique residues among the total 578 residues. (The amino acid isoleucine does not appear in

hemoglobin. Thus, there are 19 unique amino acids and the heme “residue”).

The nature of the macromolecular structure data thus lends itself to a hierarchical modeling

approach. Each molecular model consists of one or more sequences of residues. Each residue, in

turn, consists of atoms which are connected in a specific bonding pattern. Associated with each

atom is the position of that atom in a Cartesian coordinate system. This hierarchy is summarized

below:

O Model: consists of one or more chains of residues, each chain consisting of one or more

residues.

O Residue: consists of one or more atoms. All atoms within a given residue are connected to

form an arbitrary graph.

* The MIDAS database system was originally developed on a DEC PDP-11/70 computer for use with an Evans and Sutherland
Picture System 2 graphics display.

34



• Atoms: form the leaves of the hierarchy. Data associated with the individual atoms usually

consists of atomic coordinates, but molecular surfaces or other arbitrary data may be stored

as well. Each atom in the entire model can be uniquely described by a model number, resi

due sequence number, and atom name.

Conceptually this data model can be viewed as a “tree” of nodes (i.e. a hierarchy), where each

leaf in the node contains coordinate data (see figure 1). For attributes such as color, each leaf

node can logically be considered as being subdivided into separate nodes for atomic bonds, labels

and surfaces.

Design Goals

As described in the previous chapter, a major goal in the design of MIDAS was to build a

modeling system which processes the large amounts of data associated with macromolecules

using little main memory, gives real-time performance with minimal CPU utilization, and does

not use excessive amounts of disk space for storing the molecular database. Clearly, the database

subsystem is a critical component in achieving this goal. Other important goals related to the

database subsystem include the desirability of storing both coordinate and non-coordinate data

(e.g. atom and residue names), the ability to modify existing database records as well as to add

entirely new records to an existing database (to facilitate, for example, the replacement of one

amino acid residue with another), the ability to do generalized “search” operations for data

within a database, and, lastly, to provide a means of extending the types of data stored within the

database so as to be able to include the results derived from new ideas and discoveries. This last

goal is particularly demanding, since it likely includes new types of data records and relationships

which were not originally considered by the database designer; another way of stating this goal is

to say that it is desirable to maintain an “open” database architecture.
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Figure 3-1: Conceptual Organization of an MDBS Hierarchical Database

Database Description

We first describe the general file organization and design philosophy of the MIDAS Data

base System (MDBS). Next we provide a detailed description of each of the user-level entry

points into the MDBS package. Following this we give two brief examples of programs which
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use the MDBS routines for creating a MIDAS database and then displaying the resulting model

on a simple graphics display system. A brief section follows these examples which describes

some of the data structures unique to the MIDAS display program and how these structures relate

to the MDBS database system. Also included in this section is a list of some of the common pit

falls a new user may encounter when using the MDBS subroutines for the first time. Finally

Appendix 1 provides a detailed description of the internal structure of the database records.

All of the algorithms described here are programmed in C. [KERN78] This language is suit

able because the algorithms make extensive use of structures, pointers, recursion and dynamic

memory allocation. Familiarity with the C language is assumed in the detailed description of

database subroutine calls and in some of the more technical parts of the algorithm descriptions.

Although we make no further reference to it, a Fortran-77 language interface also exists to the

MDBS Subroutines.

File Organization

Each MIDAS database consists of three disk files: a template file, an index file, and a data

file (see figure 2).

The template file consists of distinct entries for each different type of residue contained

within the given molecular model. Each template record contains the residue type name, a

unique name for each atom in the residue, and a description of the connectivity of atoms within

the residue, including which atoms are the first and last in the template (i.e. those atoms which

connect to the previous and next residues in the polypeptide chain, respectively). As will be dis

cussed below, the observant reader will note that template records are still “pinned” [ULLM80) by

this data design since an “index value” still points to particular records in the template file. This

restriction does not prevent residues within existing databases from being substituted, or in some

other way fundamentally modified, however, since the only possible consequence to the template

file is the necessity of creating a new residue record at the end of the file. The only disadvantage
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Figure 3-2: MDBS Physical Database Organization

of having pinned records in the template file is that the file cannot be kept sorted. Since the

number of records within the file is always relatively small (range 15 - 30), efficient in-core

searches can always be made.

The fact that template files consist of only pinned records also does not prevent the concept

of a “master” template file, provided the underlying operating system provides the necessary

support for multiple links to the same data file (i.e. multiple directory entries referring to the same

filesystem data). This would potentially allow for a single template file to be used for all protein

and nucleic acid databases, since the total number of entries would only be of order 30 (20 amino

acids plus 4 nucleotides plus a few special cases). Although the UNIX implementation of the

MDBS subroutines use the shared template feature when saving away modified databases, this

feature of the database design is not considered crucial to its success. The chief reason for this is

that the data storage requirements for template files is already so minimal that the potential addi

tional space savings is not significant. For example, the total storage requirements for all of our

present 266 protein and nucleic acid data structures consists of 17.5Mbytes of disk space. Of this
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total, 0.7Mb (4%) is used for storage of template files, 1.4Mb (8%) is used for storage of index

files (see below), and the remaining 15.4Mb (88%) is used for storage of data files. We note in

passing that the equivalent Protein Data Bank standard ASCII data representation requires

42.1Mb of data storage; thus MDBS represents a 42% space savings for ASCII versus MDBS

data representation formats.

This significant space savings is also complemented by the far better data access times

available with when using a random access technique such as that provided by a “dense index”.

[ULLM80] In MDBS, the index file contains a table giving the ordering of residues within a

molecule. This file thus serves as an index into both the template file (which describes the struc

ture of each residue) and the data file (which contains the coordinate or other data associated with

each residue). References to records in the template file are made via an index to the particular

residue structure in the file, while references to the records in the data file are via a direct pointer

(equivalent to “file offset”).

The existence of both the template file (contains the residue name) and the index file (con

tains the residue sequence number) provides for fast searches of the database. Searching by resi

due type proceeds linearly through a small in-core table (i.e. the template file), while searching by

sequence number is done via an in-core binary search (KNUT2) of a somewhat larger table” (i.e.

the index file); thus a database “seek” operation always completes very quickly and without any

accesses to disk.

The data file contains only user-defined data associated with each residue. No structure is

imposed on this data other than that it must be of fixed length records and that the record size

must be known. Users may store arbitrary data in this file. Because all data records are refer

enced with a direct pointer, all data can be accessed within a single disk head seek. This provides

*This can be done because the alpha-numeric character strings representing sequence numbers are presorted lexicographically in
the index file.
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for optimum data access and, if fact, makes MDBS viable in today’s typically rich virtual

memory environment. The fact that access to a particular virtual memory page on secondary disk

storage also takes a single disk head seek as well means that the two access methods are roughly

equivalent. The difference is that MDBS makes all the disk access decisions directly, while with

virtual memory the disk access decisions are made by the operating system. Since disk access

time is at least three orders of magnitude greater than main memory access time it makes little

difference who makes the decision.

Records in the data file appear in random order and thus disk blocks are completely filled.

This is most important for MDBS data files, since they comprise approximately 90% of the disk

storage requirements for any particular database (see above). New records are always added at

the end of the data file, and deletions cause “holes” to appear in the file. Since deletions are an

infrequent operation this deficiency is not considered significant.

More specific information on the internal structure of MDBS records can be found in

Appendix 1. For most purposes, however, the subroutine package described here is sufficient to

manage the database files, and potential users need not be concerned with the details of the inter

nal file structure.

Subroutine Descriptions

The MDBS subroutine package provides a powerful and efficient means of accessing

MIDAS databases, however in order to effectively utilize the package it is necessary to under

stand how stored information is accessed. In general, there are three places in which information

may be held:

(1) On disk: The MDBS disk files described above define the database and provide long term

storage.



(2) In internal buffers: Storage buffers in main memory are allocated and managed by the

MDBS subroutine package when the database files are accessed.

(3) In user defined buffers: MDBS subroutines return information requested by the user into

space allocated by the user.

This tri-level data storage scheme allows a program to minimize the number of disk

accesses for a given task. For example, searching the database for a specific residue determines if

that residue exists, and this operation can be performed without actually reading any of the coor

dinate data associated with the residue. Likewise, it is possible to retrieve information such as

the residue sequence number and type, and the number of atoms contained within the residue, but

then only access the atom coordinate information if it is explicitly needed. As an example, con

sider the steps for updating the coordinates for a single atom in a database record:

(1) Open the database for reading and writing,

(2) Locate the desired information, usually by seeking to a specific residue,

(3) Read all the atom data associated with the residue into main memory,

(4) Retrieve specific atom data from the internal MDBS buffer into user buffer space,

(5) Modify atom data and copy it back to the internal buffer,

(6) Write the residue data from main memory to disk when all modifications for a specific

residue are complete,

(7) Close the database when all residue changes have been made.

Thus, database changes can be made on a convenient atom-by-atom basis, utilizing only

enough user defined buffer space to hold a single atom’s worth of data at any one time. This

atom-by-atom access technique incurs little performance penality because disk accesses are inter

nally buffered on a residue-by-residue basis.
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The file /usr/include/mdbs.h must be included in programs which utilize the MDBS subrou

tine package. If the programmer/user is accessing a database used by the MIDAS display pro

gram, the file /usr/include/midas.h must be included as well. This latter file contains the structure

definitions for the atom coordinate data and graphics display status and color data.

The routines available for manipulating databases can be divided into 4 categories as shown

in table 3-1. The following section describes each of these routines in detail:

1. Mopen

Calling protocol:

mopen(database, mode)
char *database, *mode;

where database is the name of the database to be opened, and mode is the mode with which it

should be opened.

Mopen is used to open a database in a specified mode. The available modes are :

read “r” open an existing database for reading only
read/write “rw” open an existing database for reading and writing
write “w” create and open a database for writing only

Note that opening a database in “read” or “read/write” mode implies that the database

already exists. Conversely, opening a database in “write” mode implies that the database does

not exist and should be created. Creating a database which already exists truncates the original

database. If an existing database is opened in “rw” mode (thereby indicating the user intends to

make changes), a temporary copy of the data file (database.dat) is made so that the original data

base will not be lost if the user subsequently decides not to save away changes after all. See the

description of msave for additional information on saving modified databases.

Usually a database is accessed on a residue-by-residue basis. This means that data for an

entire residue is stored in an internal buffer while updates and additions are made. The entire
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Table 3-1: MDBS Subroutine Summary

(1) Routines for opening and closing the database files:
mopen Open a new or existing database
mclose Close a database

InSaVe Save the current (and presumably modified) database

(2) Routines to locate residue information:
mseekr Seek to a given residue
mrconn Determine connectivity of two residues

(3) Routines for passing information between disk and main memory:
mreadr Read residue information into memory
mreada Read atom information into memory
mWrtr Write residue information
mwrite Write atom and residue information
InVrta Mark current residue as complete and advance to next residue
mflush Force information to be written out to disk

(4) Routines for passing information between internal buffers and user buffers:
mseeka Find an atom index
matom Find an atom name
mlink Return the index of the linkage (last) atom of a residue
mchief Return the index of the chief (first) atom of a residue
mdatptr Return a pointer to the atom data currently in main memory
mgeta Copy atom information to a user buffer
mputa Copy atom information from a user buffer
mtraV Traverse a residue connectivity graph
maconn Determine connectivity of two atoms
mchain Determine whether an atom is a mainchain or sidechain atom
mamap Return indices of all atoms connected to a given atom

In addition, there are three string comparison routines which recognize MIDAS “wildcard” char
aCterS:

amatch Atom name string comparison
smatch Sequence number string comparison
tmatch Atom type string comparison

residue is written to the disk file upon completion of the updates. If large amounts of data are

associated with each atom in a residue, however, the entire residue may not fit into main memory

on a small computer. In this case the database may be accessed on an atom-by-atom basis, desig

nated “slow” mode.
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In “slow” mode, each change to the database is written out to disk immediately instead of

being stored in an internal buffer. As the name implies, this is a much slower method of access

and should be employed only when the size of the atom data prohibits access in the default

“s”“residue-by-residue” mode. “Slow” mode is invoked by adding to any of the above access

modes. For example, “rws” indicates read/write in “slow” mode.

In summary, the expected mode specification is a string of characters.

To specify read mode, the string should include “r”.
To specify write mode, the string should include “w”.
To specify slow mode, the string should include “s”.

Thus, a call such as

mopen(“throx”, “rs”);

means to open the database throx for reading in slow mode.

Mopen returns a small positive integer identifying the particular database “stream” through

which the database can be referred to in subsequent operations. If mopen is unable to open the

named database, a value of -1 is returned.

2. Mseekr

Calling protocol:

mseekr(stream, residue, mode)
char *residue;

where stream is the integer database identifier returned by mopen, residue is a character string

containing the name of a residue to be matched, and mode is an integer bit mask whose value is

defined below.

Mseekr sets the position for the next input or output operation on stream by searching for a

particular residue in the database. The search is merely a locating process and does not involve

retrieving any information; it does, however, verify that a residue meeting the user's search cri
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teria has been found. Mseekr returns the number of atoms contained in the given residue or -1 if

the search fails.

The octal mask bits set in mode determine how the search is done:

Table 3-2: Mseekr Option Modes
Bit Set Reset

01 residue = type name residue = sequence number
02 Search backward Search forward

04 Search from logical start of model | Search from current position
010 | Start of model = last residue Start of model = first residue

Note that the starting position of the search is only significant if bit 04 is set and if residue is a

type, since sequence numbers are unique within a database. If residue is a type, then the search

proceeds to the logical end of database but does not wrap around. If bit 01 is set, then “” may be

used to match any residue type and ‘’” may be used to match any single character embedded in a

string. To position stream at one end of the database, seek from the desired end for residue type

*’. Searching by residue type proceeds linearly through a small in-core table, while searching by

sequence number is done via an in-core binary search of a somewhat larger table (this can be

done because the alpha-numeric character strings representing sequence numbers are presorted

lexicographically in the index file); thus the mseekr operation always completes very quickly and

without any accesses to disk.

Thus, to search for the next occurrence of “TYR” in the forward direction, the call is

mseekr(stream, “TYR”,01);

whereas, to search for the first occurrence of “TYR” from the “back end” of the molecule, the

call is

mseekr(stream, “TYR”,017);
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Note that this call merely locates the desired residue and does not retrieve any data. Data is

retrieved using the mreadr and mreada routines.

3. Amatch, Smatch and Tmatch

Calling protocol:

amatch(strl, str2)
smatch(strl, str2)
tmatch(strl, str2)
char *str1, *str2;

where strl and str2 are character strings to be compared.

Amatch performs a string comparison of two atom names, strl and str2. Smatch performs a

String comparison of two residue sequence numbers, strl and str2. Trnatch performs a string

Comparison of two atom types, strl and str2. The routines return zero if the strings match, non

zero if there is no match. The wildcard characters “*” (entire string match) and “7” (single

Character match) are recognized. Note that the “*” wildcard stands alone and may not be used to

match partial strings.

*- Mseeka

Salling protocol:

mseeka(stream, atomname)
char *atomname;

Yºere atomname is the name of the atom to be matched.

Once the desired residue is located, mseeka may be used to find the index of a particular

*m within the residue. This function is useful when only the name of the desired atom is

*nown. For example, when creating a new database it may be necessary to know the index of an

*m in order to save the associated coordinate information with the mputa subroutine. Mseeka

**turns the specified atom index as an integer value. A -1 return value indicates that the atom

*oes not exist.
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5. Mchief and Mlink

Calling protocol:

mchief (stream)
mlink(stream)

where stream is the integer database identifier returned by a previous call to mopen. Mchief

returns the index of the “first” atom in the current residue. This is the defined starting point

(atom) for any residue, and it is this atom that forms a bond with the previous residue in a

sequence of multiple residues.

Similarly, mlink returns the index of the “last” atom in the current residue. This is the

linkage atom to the next residue in the sequence, if one exists.

6. Maconn and Mrconn

Calling protocol:

maconn(stream, index1, index2)
mrconn(stream, seq_numl, seq_num2)
char *seq_numl, *seq_num2;

Yºhere index1 and index2 are the indices of two atoms in the current residue denoted by stream

*d seq_numl and seq_num2 are residue sequence numbers.

Maconn and mrconn are used to determine atom connectivity and residue connectivity

**spectively. Maconn returns:

º if the atoms are not connected
2 if index1 precedes index2
3 if index2 precedes index1if index 1 and index2 are the same atom

if either atom index is invalid.

Similarly, mrconn returns:

if the residues are not connected
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1 if seq_numl precedes seq_num2
2 if seq_num2 precedes seq_numl
3 if the residues are one in the same

-1 if either sequence number is invalid.

7. Mchain

Calling protocol:

mchain(stream, index)

where index is an atom index in the current residue denoted by stream.

Mchain determines whether an atom is part of the mainchain of a molecule or, alternatively,

part of a sidechain. Mchain returns:

O if the atom is part of a sidechain
1 if the atom is part of the mainchain

-1 if an error occurs.

8. Mamap

Salling protocol:

mamap(stream, index, indices)
int *indices;

Yºhere index is the atom index of an atom in the current residue denoted by stream and indices is

* Pointer to an array of integers.

Mamap returns the number of connections to atom index within the residue template and

*aces the indices of these atom connections in the array pointed to by indices. Note that the

*ndices are returned only for those atoms which reside in the template of the current residue. All

Sºnnecting atoms are returned regardless of whether there is data associated with the atom (this

*istinction is further elaborated upon in the next section). The array which receives the index

Yºues should be declared by



int indices[MAXTO];

where MAXTO is defined in /usr/include/mdbs.h.

9. Mreadr

Calling protocol:

mreadr(stream, resseq, restype)
char *resseq, *restype;

where stream indicates a previously opened database and resseq and restype are character arrays

allocated by the user.

Mreadr retrieves the sequence name, type, and number of atoms of the current residue. The

name and type are stored in the user supplied character arrays and the return value of mreadr is

the number of atoms in the residue. This call is useful for reading through a molecule sequen

tially (perhaps to determine the residue sequence), but without reading the associated atom data.

10. Mreada

Calling protocol:

mreada(stream)

Mreada reads the atom data (typically atom coordinates, but potentially a molecular surface

description or any other user defined information) for the current residue from disk into an inter

mal buffer. Note that the database stream must have been previously positioned to the appropriate

residue. This call makes the atom data available to the user through subsequent calls to mgeta or

mdaptr. Note that mreadr and mreada have distinct functions thus enabling the user to selec

tively read data and avoid the expense of unnecessary disk accesses.

Mreada does nothing if the database was opened in “slow mode”, since no internal buffer
ing is done in this case.
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11. Matom

Calling protocol:

matom(stream, index, atom_name)
char *atom_name;

where index is the index of the atom whose name is to be returned, and atom_name is the user

buffer where the name is to be stored.

Matom retrieves the name of the atom specified by index for the residue denoted by stream.

As an example, if a user has made a call to mlink to find the index of the linkage atom, a call to

matom then retrieves the name of that atom.

12. Mdatptr

Calling protocol:

char *mdatptr(stream)

Mdatptr returns a pointer to the internal MDBS buffer which contains all the atom data for

the residue denoted by stream. Note that the atom data must already have been read into main

memory by a previous call to mreada. The maatptr routine can be used to directly access atom

data stored within an internal MDBS buffer, thereby avoiding the overhead associated with copy

ing the information into user allocated buffer space. Mdaptr returns a pointer of type char

because, in general, the datum size is not fixed. For MIDAS coordinate databases however, the

Pointer returned will be of the type struct “atom defas defined in midas.h. See appendix 3-1 for

the definition of the atom data structure used by MIDAS.

MDBS atom entries are stored alphabetically by atom name. Thus, if a pointer returned by

mda■ piris incremented, the atoms will be referenced in alphabetical order.

Mdaptr returns a NULL if the database was opened in “slow mode”, since an internal
buffer does not exist in this case.
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13. Mgeta

Calling protocol:

mgeta(stream, index, buffer)
char *buffer;

where index is the index of the atom whose information is to be copied, and buffer is where the

information will be stored.

Mgeta copies the information associated with atom index into the user supplied buffer. The

appropriate residue must have been read into main memory using mreada before the call to

mgeta. If the database is being accessed in “slow” mode, the appropriate residue need only have

been located (with a mseekr call, for example).

The user must ensure that the buffer provided is large enough to accommodate the data

returned. For MIDAS coordinate databases, the space necessary is given by the C expression

sizeof (struct atom def), however for user defined data structures the buffer size will most likely

be different.

14. Mtrav

Calling protocol:

mtrav(stream, visit, again)
int visit(), again();

where visit and again are functions to be called when each atom is visited and “returned to”.

Mtrav is used to “traverse” through a residue. Since residues are defined as graphs with

distinct starting and ending points, it is possible to trace a path through the atoms of the residue.

Each time an atom is first reached via a new path, visit is called. Subsequent occurrences during

traversal of this same atom as part of the same path will incur calls to again.

The user functions visit and again are called with the following arguments:
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visit(stream, index, ischief, islinkage, nson, firstime);
again(stream, index, ischief, islinkage, nson);

where index is the index of the current atom. Ischief is an integer which is non-zero if the current

atom is the first atom of the residue. Islinkage is non-zero if the current atom is the last atom of

the residue. Nson is the number of atoms which are connected to the current atom and are yet to

be visited. Firstime is non-zero if the atom is being visited for the very first time (it is possible

for an atom to be visited twice via different paths if it is part of a ring).

Mtrav is most useful for generating instructions for drawing a residue. To do this, visit

would generate a “lineto’’ drawing command, and again would generate a “moveto” drawing

command. (See the example at the end of this section).

15. Mwrtr

Calling protocol:

mwrtr(stream, resseq, restype, natom, atomsize)
char *resseq, *restype;

Mwrtr writes the residue information of the current residue on stream and returns the number of

atoms in the residue. The residue sequence name and type name should be provided in resseq

and restype respectively. Natom is the number of atoms in the residue. If natom is negative, then

the number of atoms is taken to be the number of atoms defined in the residue template. Mwrtr

can be thus be used to determine the number of atoms in a residue. Atomsize is the size of an

atom datum in bytes.

This routine must be called before mputa if the residue is being modified or created for the
first time.

16. Mputa

Calling protocol:
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mputa(stream, index, buffer)
char *buffer;

Mputa copies the data for atom index from the user space buffer into the current residue on

strea/71.

17. MWrite

Calling protocol:

mwrite(stream, resseq, restype, atoms, natom, atomsize)
char *resseq, *restype;
char *atoms;

Mwrite combines the functionality of mywrtr and mputa; it writes a residue whose sequence and

type are resseq and restype respectively. The associated atom data are found at memory locations

beginning at atoms, and there are natoms pieces of data each of size atomsize. If stream is at the

end of the database or resseq does not match the current residue sequence number, then the resi

due is appended to the end of the database. Otherwise, the current residue on stream will be

replaced by the new residue.

18. Mwrta

Calling protocol:

mwrta(stream)

Mwrta sets a flag to indicate all data for the current residue specified by stream has been

Stored into an internal MDBS buffer and that processing for the current residue is complete. The

next call to mreadr then returns the residue information for the next residue in sequence. Making

this call before a call to msave insures that updating of the temporary database file is complete.

This routine need not be called if stream is open in “slow mode”, since in this case the data was

already written to disk by a previous call to mputa.
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19. Mflush

Calling protocol:

mflush(stream)

Mflush forces any data in the internal buffer associated with stream to be written out to disk.

This routine is not normally called explicitly, but is instead used internally by the MDBS data

base subroutines; it's description is included here only for completeness. Mflush differs from

mwrta in that the former always writes data to disk immediately, while the latter only writes out

data when absolutely necessary.

20. Msave

Calling protocol:

msave(stream, newdb)
char *newdb;

were newdb is the name of the database into which the possibly changed data will be stored.

Msave copies the temporary database associated with stream to a new database named

newdb. The temporary database must be open for both read and write access. If the new database

name is omitted, then the original database is updated. The temporary database continues to

remain open after the procedure call. Note that in order for the new database to contain all

modifications, a call to mwrta must be made before msave is called. Msave will attempt to share

template files between the original and new databases if possible. (See the section on file organi

zation for additional details.)

Msave is useful for saving modified data without disturbing the parent database. Since all

database changes are made initially to a temporary disk file rather than the original disk file,

msave functions the same for both default and “slow” access modes.
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21. Mclose

Calling protocol:

mclose(stream)

Mclose is called to close an open database. If the database was opened for writing only,

then the internal MDBS data buffers are flushed so that the database will reflect all updates. If

the database was opened for both read and write access, changes are not implicitly saved; to save

changes in this case a call must first be made to the msave routine. Mclose also frees any previ

ously allocated internal data buffers.

Examples

Two simple examples demonstrate the ease with which the above described subroutines

may be used. In these examples, some error checking code and initialization routines have been

omitted in order to retain clarity.

The first example involves converting a “Kraut” format database" into a MIDAS format

database. In this example, readin() is a routine which reads in the data on one “card” image in a

Kraut file and returns the type of card that was found. Doinit() and done() perform ancillary user

processing for initialization and program clean up prior to exiting.

*The Kraut database format was originated by Professor Joe Kraut at the University of California, San Diego. It's use in recent
years has declined in favor of the more popular Protein Data Bank format.
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#include <mdbs.h>

char *midasfile, "krautfile;

main(argc, argv)
int argc,
char "argv[];

int db, index, natom, firstres;
char resseq[RES_SEQ_SIZE+1], restype(RES_TYPE_SIZE+1];
char atname{AT_NAME_SIZE+1];
int coord[3]; /* space for atom coordinates */

doinit(argc, argv); /* user initialization */
db = mopen(midasfile, "w"); /* open database stream */
firstres = 0;
while (type = readin(resseq, restype, atname, coord)) { /* read record */

if (type == RESIDUE) { /* readin returned a RESIDUE record */
if (firstres) { /* if this is not the first residue... */

mwrta(db); /* write out previous residue atom data "/
firstres = 1;

}
/* now store residue information for new residue type */
natom = mvwrtr(db, resseq, restype, -1, sizeof (int)*3);

}
else if (type == ATOM) { /* readin returned an ATOM record */

index = mSeeka(db, atname); /* find the index of the atom */
mputa(db, index, coord); /* store the data in core */

else if (type == END) { /* readin returned END of file */
mwrta(db); /* write out last residue to disk */
break;

}

mclose(db); /* close the database */
done(); /* cleanup and exit gracefully */

The second example shows how the database created in the previous example can be used

to draw a picture of the molecule on a simple graphics display system. Again, doinit() and done()

perform ancillary processing, while moveto() and lineto() are subroutine calls to a graphics library

package and are use to position the CRT beam and to draw a line respectively.
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#include <mdbs.h>

char "midasfile;

main(argc, argv)
int argc,
char "argv[];

int db, natom;
char resseq[RES_SEQ_SIZE+1], restype(RES_TYPE_SIZE+1];
char atname{AT_NAME_SIZE4+1];
int visit(), again();

doinit(argc, argv); /* user initialization */
db = mopen(midasfile, "r"); /* open an existing database for reading */
/* retrieve residue sequence number and type */
while ((natom = mreadr(db, resseq, restype)) > 0) {

mreada(db); /* read the atom coordinates into core */
mtrav(db, visit, again); /* traverse the residue */

}
mclose(db);
done();

visit(db, index, ischief, islink, nsons, firstime)
int db, index, ischief, islink, nsons, firstime;
{

int coord[3];
static int firstatom = 1;

mgeta(db, index, (char")coord); /* retrieve coordinate data"/
if (firstatom) {

moveto(coord[0], coord[1], coord[2]); /* PS2 library call*/
firstatom - 0;

} else
lineto(coord[0], coord[1], coord[2]); /* PS2 library call"/

}

again(db, index, ischief, islink, nsons)
int db, index, ischief, islink, nsons;
{

int coord[3];

mgeta(db, index, (char *)ooord); /* retrieve coordinate data"/
moveto(coord[0], coord[1], coord[2]); /* PS2 library call"/

Miscellaneous Details

As described in an earlier section, the MDBS subroutines assume nothing about the format

nor datum size of the user's data stored in the leaves of the database hierarchy. When preparing

molecular models for display by the MIDAS display program, however, a specific atom data

structure definition must be used. These data definitions can be found in the file

/usr/include/midas.h, and this definition file must be included in all programs which are preparing
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data for display by MIDAS. For typical atom coordinate data, the structure definition is as fol

lows:

struct atom def{
float x,y,z; /* atom coordinates */
float tempfac; /* temperature factor */
short status; /* atom status (e.g. visible) */
char color,scolor,lcolor; /*bond, surface & label color */
char pad 1; /* padding for longword alignment */
short pad 2;

Status is a bit array of atom status information. Most of the atom status information is managed

internally by the MIDAS display program and need not be referenced during database operations

outside the scope of the MIDAS. There are two exceptions, however. First, the EXISTBIT indi

cates that data actually exists for the given atom (i.e. that the coordinate data is valid), in contrast

to the data simple being a “place holder” in the database. Second, the STARTBIT indicates that

the given atom starts a new chain (i.e. the bit is set for the first atom of the first residue in a resi

due sequence). These status bits are defined in /usr/include/midas.h and may be set by:

buffer.status = STARTBIT;
buffer.status |= EXISTBIT;

before calling mwrta.

Separate color information for atom bonds, surfaces and labels may optionally be specified

by the user when a database is first created. Color value definitions are also defined in

/usr/include/midas.h.

Several years of experience has shown that MDBS subroutines are easy to use and provide a

“natural” way of referencing macromolecular models, particularly proteins and amino acids.

Nevertheless, new users of the package often experience some difficulty when first trying to use

the MDBS routines. Common errors include:

(1) If the database has not been opened in “slow mode” (as is the usual case), then data is

not actually read in until there has been a call to mreada. Thus, calls to mgeta without a
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(2)

(3)

(4)

(5)

(6)

call to mreada will return data which corresponds to the previously read residue (if any

exists).

If the database has not been opened in “slow mode”, then data is not marked for output

until a call to mwrta has been made.

When traversing a residue using mtrav, an atom may be visited twice if it is part of a ring.

The firstime variable indicates whether the visit is actually the very first one.

In order to traverse residues using mtrav, all atoms must be present, whether there is valid

data associated with them or not. This means the user may have to keep a status word

along with the data in order to differentiate between real data and space-fillers (this is the

function of the EXISTBIT noted above).

When a database is opened for both reading and writing, the updates made to that data

base are not automatically saved on closing. A call must be made to msave in order to

save the changes.

Mclose must be called in order for temporary files to deleted. Programs that abort abnor

mally without calling melose will leave temporary files on disk (this causes no serious

consequences).
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Appendix 3-1: Data Structure Definitions

The MIDAS database system is organized conceptually as a hierarchical database. Each

structure model consists of a linear sequence of residues; each residue, in turn, consists of a con

nected graph of atoms. Each atom forms the leaf of the hierarchy and has data associated with it.

Usually this data consists of atomic coordinates, but molecular surfaces or arbitrary user data may

be stored as well.

The physical database for each model is arranged into three disk files: the template file

(with suffix .tpl), the index file (suffix.ndx), and the data file (suffix .dat). An optional fourth file

contains solvent accessible surface data (suffix .srf). Each file contains a leading header of the

following format:

struct header_def [
short magic;
short rescnt;
short tplcnt;
long_t filesize;

};

The magic number field of this header structure is different for each of the files; this serves as

both a file type identifier and version specifier. For any specific molecule, the other three fields

are always the same in each file. Tolcnt is the number of templates used in the model and rescnt

is the number of residues in the model. (This latter field is not actually used for template files

because they can be shared by several databases.) Filesize is the size of the data file in bytes.

None of these fields are critical for accessing data in the file, but are used for consistency checks.

The template file supplies the connectivity for each type of residue used in the model. Each

template entry consists of a header and an atom list. The header has the following format:

struct tpl def{
short natom;
char restype■ RES_TYPE_SIZE];
char chief;
char linkage;

};
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where natom is the number of atoms in the residue and restype is the ASCII name of the residue

type (6 characters maximum). Chief and linkage are indices of the first atom and “linkage” atom

of the residue. The atom list consists of atom entries sorted in lexicographical order by atom

name. Each atom entry has the format:

struct connec def{
char cstat;
char tocnt;
char to IMAXTO];
char atname[AT_NAME_SIZE];

};

where cstat contains flags to indicate whether this atom is part of the molecule’s “mainchain”

backbone or whether the atom is part of a closed ring structure and hence cannot be part of a bond

rotation. Tocnt is the number of atoms which are connected to the current atom (6 maximum)

and to is an array of indices to these connected atoms. Atname is the ASCII name of the atom (up

to 6 characters). The entire list of atoms makes up an unidirectional graph which when traversed

in a depth-first search will provide an optimum graphical traversal; i.e., if the traversal were fol

lowed with a pen, the resulting trace would be a minimal traversal which still maintains proper

connectivity.

The index file specifies how residues are connected within a complete molecule. In addition

to the standard header, there is a second header of the following form:

struct reshdr_def (
short firstres;
short lastres;
short atomsize;

};

where firstres and lastres are indices to the first and last residues of the model. Atomsize is the

size in bytes of the atom entries in the data file (24 bytes for each atom when using the standard

MIDAS display format shown below). This second header is followed by the residue entries with

the following structure:
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struct residue_def (
short type;
char seq[RES_SEQ_SIZE];
short atom.cnt;
short resprev
short resnext;
long_t offset;

};

where type is an index to the particular residue structure in the template file for this residue and

seq is the ASCII sequence name of the residue (6 characters maximum). Resprev and resnext are

the indices to the residues preceding and following the current residue respectively. Offset is the

address in the data file where the data for the atoms associated with the current residue are stored.

The data file consists of a list of atom entries. All atom entries for the same residue must

be stored contiguously and be sorted by atom name. The datum size must be the same as that

specified in the index file. Note that the number of atoms in the data file need not match the

number of atoms in the template file, even if the residue type is the same. The data actually

stored in this file is arbitrary. Thus extensions to the standard information usually supplied for

molecules such as atom coordinates, temperature factors, etc. can easily be made. The standard

information supplied for all Protein Data Bank molecules has the following format:

struct atom def {
float x, y, z; /* atom coordinates */
float tempfac; /* temperature factor */
short status; /* atom status (e.g. “visible”) */
char color, scolor, lcolor; /*bond, surface & label color */
char pad 1; /*padding for longword alignment */
short pad?;

};

The MIDAS database access routines are designed to be data independent; i.e. they assume no

particular format for the data stored in the data file. Thus the same utility routines can be used for

different types of data and application programs can then be made consistent throughout the sys

tem.
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Chapter 4

Conclusions

The molecular modeling programs we have developed for studying macromolecular interac

tions have been of considerable benefit to our scientist user community beginning with our first

‘‘in-house” release of the MIDAS software in April 1982. As of this writing nearly 80 publica

tions have resulted from work utilizing MIDAS (see table 4-1).

Beginning in the summer of 1983 we expanded our efforts at dissemination of the MIDAS

software by converting the software to run under Digital’s “VMS”f operating system in con

junction with an Evans & Sutherland Multi-Picture System (MPS) graphics display located at the

European Molecular Biology Laboratory (EMBL) in Heidelberg, Germany. Although this initial

work of “porting” the MIDAS system required considerable effort (approximately six man

months of work spread over a two year period), subsequent efforts have involved much less work

and have been much more satisfactory. The MIDAS system currently runs on 2 different operat

ing systems (UNIX and VMS) using four different graphics display systems (PS2, MPS, Silicon

Graphics IRIS, and the Evans & Sutherland PS300). As of this writing MIDAS has been licensed

for use at over 40 sites, with several other sites who have license approval pending (see table 4

2).

Taken together, the large number of scientific publications resulting from the use of MIDAS

coupled with the significant number of sites other than UCSF which are licensed to run MIDAS

serve as evidence of the overwhelming success of the MIDAS project, not just in terms of the

successful implementation of the software, but also in terms of the acceptance MIDAS has gained

within the scientist user community.

t VMS is a trademark of Digital Equipment Corp.
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Future Work

MIDAS was originally designed for studying the interactions of macromolecules whose

three dimensional conformation was well known. Several years of scientific advances in the

fields of protein engineering, protein structure prediction, molecular dynamics, human interface

design, relational database systems, and computer architecture have now intervened since the

basic ideas and design choices were first made for MIDAS. Although MIDAS still performs ade

quately for today’s molecular interaction studies, the new demands on the system made by recent

scientific advances mean that we are rapidly approaching the limits of the present software. In

order to meet tomorrow's needs, new software must be designed today. Already we are involved

in discussions with our users so that we can be fully aware of what their anticipated needs will be

over the next few years. We have been carefully tracking the continual advances in computer sci

ence and computer architecture. We are convinced that significant improvements cannot be made

within the framework of the present MIDAS system and that the best approach to take at this time

is to design a completely new interactive modeling system. Of course this does not mean that we

will ignore of the ideas that have made the present system a success, but rather that we will take

advantage of the related scientific advancements that have been made in recent years. For exam

ple, the hierarchical database model we based our work on was well understood when we did our

original system design, in contrast to the then relatively new relational database model. In recent

years, however, much work has been done on relational database systems, including relational

systems specifically designed for molecular modeling applications, [MORF80) so that a new sys

tem design done today should take advantage of the flexibility afforded by a relational database

model. Similarly, during the time of our original design, protein structure engineering frequently

took the form of making only relatively simple changes to known structures, for example adjust

ing bond and torsional angles or substituting single amino acid residues or nucleotides. Advances

in genetic engineering and protein folding now mean that scientists must rationally deal with

much larger structural units, including such secondary structure components as complete alpha
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helices and beta sheets.

Our new system will address these and other issues in as flexible, yet efficient, way as possi

ble, given the constraints of present and near term future computing and graphics display

environments. Using a rational design approach, there is good reason to expect that our next gen

eration of molecular modeling software will be just as successful as the MIDAS system is today.
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APPENDIX

Program Listings

1. MDBS (MIDAS Database Subroutines)
2. EDITOR (MIDAS Database Editor Module)
3. INTR (MIDAS Interactive Module)
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*relocal/midashy
| ■

%adormobs.hv3.1486/10/2910:56:15pettExp$7

mdbs.h

*Copyright
(c)1983bytheRegents
oftheUniversity
of
California. *Allrightsreserved.

*

Release1.09Apr1982
*

Release2.013May1983
*

Release2.126May1983
*

Release2226Jul1983
*

Release2.326Aug1983 */ /*- º

HeaderFileofdefinesandstructuresfor -

MolecularInteractiveDisplayAndSimulation
*----------------------------------------------------------------------
*/ #ifºe■nô8000 #defineVAXLONGS

1

#endi■ #iftie■vax #defineVAXLONGS
1

#endi■ #ifnde■vms #include"grafeng.h" #include"pathnames.h" #include<sys/types.h> #elee #include"midasSh:machdef.h" #include"midas$h:pathnames.h" #include<types.h> typedefintino_t; typedefintdev_t; #ifndefvoid #definevoidint #endi■ #defineexitexit/*
indirectexit()routineforVMSexitcodes
7

#endifvms
/*--------------BASICDEFINITIONS---------------------------------------
*/

#defineMAXATONOO #defineMAXRES500 #defineMAXTPL20 #defineMAXSTREAM
12

/*
Maximumnumber
ofatomsperresidue
/ /*

Maximumnumber
of
residuespermodel"/

/*
Maximumnumber
of
templatespermodel
/ /*

Maximumnumber
ofMIDASstreamopen"/

#ifnde■vms #defineMBASELEN
24 #elsewns #defineMBASELEN

30 #defineALWAYSCOPY #defineunlink(a) #endi■vms #UndefTRUE #defineTRUE #defineFALSE #defineNIL #defineMAINCHAIN
/*

/*
Lengthofbasename
+
suffix
/ /*

Lengthofbasename
+
suffix
/ /*NofilelinksinVms"/

delete(a)
/*Samesemantics,differentspelling
*/ 1 O O 01/*

Templatenodetype*/

*

Changinganyofthefollowingdefinitionswillresultinthe
*

invalidation
oftheentiredatabase.Actaccordingly.

*/ #defineAT_NAME_SIZE
4

#defineRES_TYPE_SIZE
6

#defineRES_SEO_SIZE
6

#defineMAXTO
/*

/*
Number
of
characters
inatomnames
*/ /*

Number
of
characters
in
residuenames
*/ /*

Number
of
characters
in
residueseq/

6/*
Number
of
connectedatoms
"/

*

Magicnumberdefinition
*/ #defineNDX_MAGIC #defineDAT_MAGIC #defineTPL_MAGIC #iftie■mê8000 typede■long #

define
#
define

#else /*

(short)0167351
/*Indexfilein'/ (short)0162341

/*Datafileda'7
(short)0172360
/*
Templatefileto'",

long_t; GETLONG(l,
r)(1=
(long)
r)

STORELONG(,
r)(I=
(long_t)
r)

*

Structure
oflongsstoredondisk.Thisstructure
is *

onlyneededbecausepadding
of
structureswhichcontain

*a
member
oftypelong'is

unpredictable.
/ structlong_tdef

{

shortl_hi; short|_lo;

};
typede■structlong_tdeflong_t;

S.



“”ocal/midash/m
db8,h

º

Shudures
for
maintainingcompatibilitybetweenthePDP11andtheVAX #ifoief #define #define #endif #iftie■ #define

long_def
{/*
LongsarestoredinVAXformat
7 longl_Word; VAXLONGS long_tI_sword; pdp11 struct

{

shorts_lo; shorts_hi;

}

l_sword; VAXLONGS GETLONG(l,r)
(

longconv.l_sword
=(r),(I)=

longconv.]_lword) STORELONG(l,r)
(

longconv.,Word
=(■ ),(I)=

longconv.I_sword) pop11 GETLONG(l,r)
(

longconv.l_sword.s_lo
=
(r).]_lo,\

_longconv.]_sword.s_hi
=
(r).l_hi,\ (I)=

longconv.1_Word)
(

longconv.l_Word
=(r),\ (l).l_lo

=

longconv.l_sword.s_lo,\
(I).l_hi
=

longconv.l_sword.s_hi)
STORELONG(I,r) mö8000

*

Residuestructuredefinition
tpl_def shortnatom;

/*
Residuesizeºf char

restype■ RES_TYPE_SIZE];
/*
Residuetype*/ charchief;/*Indexoffirstatom*/ charlinkage;

/*Atomlinkingtonextres

*

Residue
in
databasedefinition

■ */ #endi■ #define #endi■ #endi■
/* */ struct

}; /* */ struct

residue_def
{

shorttype;/*
Residuetype"/ charseq[RES_SEOSIZE];/*

Residuesequence
7

shortatomcnt;
/*
Number
ofatoms
"Z -*4**---º**–

}; /*
/ struct

}; /*

shortresprev; shortresnext; long_toffset;
*
Atomconnectivitystructuredefinition

connec_def
{

charcstat; chartocnt; charto[MAXTO); char
atname{AT_NAME_SIZE];

*
Indexfileheaderdefinition

*/ struct
}; /*

/

header_def
{

shortmagic; shortrescrit; shorttplcnt; long_tfilesize;
*
Indexfilesecondheaderdefinition structreshdr_def{

}; /*

shortfirstres; shortlastres; shortatomsize;
*
Theconvention
ofdataisasfollows:

*/ #define #define #define #define #define #define
Alluppercasecharacters
=
constant Alllowercasecharacters

=
variable

/*
Previousresidue
*/ /*Nextresidue

*/ /*Fileaddress
ofdata"/ /*Statusbits*/ /*

Number
of
connectedatom*/ /*

Connectedatomsindices
*/ /*Atomname*/ /*Magicnumber

'/ /*
Number
of
residues
*/ /*

Number
of
templates
7 /*

Lengthofdatafile*/ /*Indexoffirstresidue
"/ /*Indexoflastresidue

/ /*Sizeofeachatomentry
/

Firstcharacteruppercase
=

Macro-definedvariable(seebelow) ACCESS
03 MFREE00 READ01 WRITE02

READWRITE
03

DIRECTION
04

/*Modesof
database...
*/ /*

operation
*/ /*

0=forward,1=backward
*/

§



*renocal/midasny
Wh kº■ he

MMCFtº ADV_IP
R010 ADV_IF_A020

DAT_IN_CORE
040 MFLUSH01.00 TPLCHG0200 SLOWMODE0.400

mdbs,
h

/*Needtogotonext /*
residue
7 /*

Currentatomdatainco /*
Streamneedflushing?
“ /*

Header(s)changed
7 /*DoWObyatom7”/

/*Definemacrovariablessothatcodewillbeeasiertoread"/
#define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define
Header Reshdr
stream->header stream->reshdr

Residuestream->residue
Tplstream->tp Connecstream->connec

Fo
stream->■ d Inodestream->inode

Dev
stream->device

Flocstream->floc Modestream->mode Maxatmstream->maxatm Curseqstream->curres Datastream->data Basenamestream->basename Tmpfilestream->tmpfile CurresResidue(Curseq) CurtplTp(Curres.type) CurconConnectCurres.type) NEXTR(z)((z)==-1)7-1
:\

((Mode
&

DIRECTION)
7

Residue(z).resprev:Residue(z).resnext)
*

Databaseaccessstreamdefinition
/* */ struct

stream_def
{

structheader_def structreshdr_def structresidue_def structtol_def structconnec_de■
intfo; ino_tinode; dev_tdevice; longfloc; intmode;

---

header; reshor; *residue; *tpl; “connec;

/*
Databaseheader
*/ /*Indexfilesecondheade /*Index*/ /*

Pointer
toto
headers
*/ /*

Pointer
toplaata
/ /*Filedescriptor

ofdata
/ /*Inodeofdatafile*/ /*Devofdatafile*/ /*

Location
in
datafile
*/ /*

Databasemode*/

intmaxatm;
/*
Largestresidue
indBY intcurres;

/*Indexto
currentresidue
7 char"data;/*

Pointer
toatomdataºf char"basename:

/*
Basename
of
database
"/ char“tmpfile;

/*
Tempfile
ofthisstream
7

};
typede■structstreamdef*MDBS; char“mdatptr(); char*malloc(),“realloc(),"gettemp();

intgetfile(); longbseek■ ),btell(),seek(); externstructstreamdef
_mstmIMAXSTREAM);
/*
Streams
ºf

externunionlong_def_longconv;
/*
Conversionunion*/

externinterrmidas;/*Midaserrornumber
*/

externchar‘midas_errlist■ ];
/*Errormessages
*/ /*Errorcodesfromthedatabasesubroutinesthemselves

*
(asopposed
tosystemcallfailures)
7 #defineEM_ILLMODE

(-1) #defineEM_TOOBIG
(-2) #defineEM_NOTEMP

(-3) #defineEM_SINVAL(-4) #defineEM_NOPERM
(-5) #defineEM_OUTOFRANGE-6) #defineEM_TOOMANY

(-7) #defineEM_OUTOFMEMORY) #defineEM_MISMATCH
(-9) #defineEM_EMPTY(-10) #defineEM_ILLOP(-11) #defineEM_ATEOF(-12) **-

--
T.--_**–º'º.
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nopen.c "Wºº
r/

*hºnes…
c.v.3.585/04/1512:27:19amol

#endi■

*Copyright
(c)1983bytheRegents
oftheUniversity
of
California. *Allrightsreserved.

*

Release1.0 *

Release2.0
*

Release
2.1 */

9Apr1982 13May1983 27Jul1983

#include<stdio.h> #ifnde■vms #include<mdbs.h> #include<sys/stat.h> #elee #include"MIDAS$H:mdbs.h" #endi■ /* *

Mopenopensthedatabase.Theindexandtemplatefilesareloadedinto
*
coreifthemodeinvolvesreadingthedatabase.Thedatafile
is
opened

*
butotherwiseuntouched.

*/ #ifredeff/7
mopen(fname,type) char"fname,“type;#ifoef #else mopen_(fname,type,len)#endi■ char"fname,“type; longlen; #endi■

{

registerMDBSstream; intstmo; intmode,onbits; int
slowmode;

intn;#ifoief intfo; charbuf[512);#endif
/*Findanunusedstream
*/ for(stream

=

&_mstrm(0);stream
<

&_mstrm{MAXSTREAM);stream++)
if
((Mode
&
ACCESS)
==MFREE)

break;

if
(stream>=

&_mstmIMAXSTREAM))
{

errmidas
-

EM_TOOMANY;
#iftof
MDEBUG#iftie■

merror("mopen"); return(-1);
}

stno=
stream
-

&_mstrm{0};
/*Findouthowthedatabaseshouldbeopened
7 if

(!type=='r'){

i■
(*#4-type--'w')

mode
=

READWRITE;
else
{

mode
=
READ; type--;/*Lookatthischaracteragain"/

}

onbits
=
mode;

}
elseif
(!type=='w')
{

mode
=
WRITE;

if
("++type=='r')

onbits
=

READWRITE;
else
{

onbits
=
WRITE; type--;/*Lookatthischaracteragain"/

}
else
{

errmidas
=

EM_ILLMODE;
MDEBUG

merror("mopen"); return(-1);
} if

(*(++type)
=='s')

slowmode
=
TRUE;

else

slowmode
=
FALSE;

/*
Here'swherewedothework"Z f77

termin_(fname,(int)len); switch(mode)
{

caseREAD
:

/*Loadthedatabaseandopenupthedatefile*/ if

(Imload(stno,fmame))
{

MDEBUG

2:



mopen.c #ºnd|| #iftief #endi■ #iftie■ #else #endi■ #iftie■ #endi■ #iftief #endi■

mºno■ mopon) return(-1);
}

FC=
getfile(■ name,DATMAGIC,"r"); /*

Restorethefilename*/ if(Fq==-1)
{

MDEBUG

merror("mopen(datafile)"); return(-1);
k-maro /*Allocatespacefordata? if

(slowmode)
{

Data=
(char*)

malloc((unsigned) Maxatm"Reshdr.atomsize);
if
(Data==NIL)
{

Mode
=
READ;

f77

mclose_(&stno); mclose(stmo);
errmidas
=

EM_OUTOFMEMORY:
MDEBUG

merror("mopen(data)"); return(-1);
}

}

Curseq
=

Reshdr.firstres; break;
caseREADWRITE
:

/*Notethatisa
database
is
openedfor
read/write,

*
thenthedatabasemustalreadyexist.Thatis, *theusercannotcreate

a
databaseandthenlookat *it.It'sa

deficiencywhichI'mnotsureisworth
*
fixing.
*/ if

(lmload(stno,frame))
{

MDEBUG

merror("mopen");

#ifdef #endi■ #iftief #endif #iftief #else #endi■ #iftie■ #else #endi■ #iftie■

return(-1);
} fo=

getfile(■ name,DAT_MAGIC,"r"); if(■ d==-1)
{

MDEBUG

merror("mopen(datafile)"); return(-1);
} /*Copythedatafileintoatemporaryfile7 Tmpfile

=
(char*)

malloc((unsigned) MBASELEN“sizeof(char)); stropy(Tmpfile,gettemp(MDATA));
Fol=

getfile(Tmpfile,DAT_MAGIC,"wit");
if(Fd==-1)
{

MDEBUG

merror("mopen(datafile)"); return(-1);
}

while((n=
bread(buf,sizeof(char),512,fo))>0)

bwrite(buf,sizeof(char),
n,Fo);

bclose(■ d);
Vax

bclose(Fd);
Fa=
getfile(Tmpfile,DATMAGIC,"r"); /*Can'tjustrewind

itifwewanttousevio. *Gottoopenthefileasmode"r"instead.
*/

brewind(Fd); /*Allocatespacefordata7 if

(slowmode)
{

Data=
(char*)

malloc((unsigned) Maxatm
*

Reshdr.atomsize);
if(Data==NIL)
{

Mode|=READ;

f77

mclose_(&stno); mclose(stmo); err_midas
-

EM_OUTOFMEMORY:
MDEBUG

merror("mopen(data)");

§



mopen.c #and■ #iftie■ #endi■ #iftie■ #else

|Win||
}

}

Curseq
=

Reshdr.firstres; break;
caseWRITE
:

MDEBUG
}

/*Hereweonlysetthevariables
/

Header.magic
=

NDX_MAGIC; Header.rescrit
=0;

Header.tplcnt
=0;

STORELONG(Header.filesize,
sizeof(structheader_def)); Reshdr.firstres

=-1;
Reshdr.lastres
=-1;

Reshdr.atomsize
=0; Tpl=NIL; Connec

=NIL; Residue
=NIL; Data=NIL; Inode

=
0177777; Dev=

0177777; Maxatm
=0;

Curseq
=-1; if

(onbits==
READWRITE) Fol=

getfile(fname,DAT_MAGIC,"wit");

else

Fa=
getfile(■ name,DAT_MAGIC,"w");

if(Fd==-1)
{

merror("mopen(datafile)"); return(-1);
}

break;
/*Keeptrackofwherewe'refrom*/

Basename
=
(char*)

malloc((unsigned) (strien(fname)+1)
*

sizeof(char));
if

(Basename
==NIL)
{

f77

Mode
=
READ; mclose_(&stno);

!

-*.--

#endi■ #iftie■ #endi■
} /*

mclose(stmo);
errmidas
=

EM_OUTOFMEMORY:
MDEBUG

merror("mopen(filename)"); return(-1); stropy(Basename,frame);
/*Setthemode*/

Mode|=onbits;
if

(slowmode)
Mode
=

SLOWMODE;
Floc=0L;

return(stno);
*

Mloadloadsanexistingdatabaseintocore.
It
returnsTRUE
if *

loadingwassuccessfulandFALSEotherwise.
*/

mload(stno,frame) int char
{

#ifndef #endi■ #ifeof #endi■
stno; "fname; registerMDBSstream; register

i; intinput; intn,
maxatom; intsuccess; vrns structstatbuf; /*Readtheindexfile*/

stream
=

&_mstrmistmo); input
=

getfile(■ name,NDX_MAGIC,"r"); if
(input==-1)
{

MDEBUG
merror("mload(indexfile)"); return(FALSE);

}

bread((char
*)
&Header,sizeof(structheaderdef),1,input); bread((char

*)
&Reshdr,sizeof(structreshdr_def),
1,input); Residue

=
(structresiduedef’)maloc■ (unsigned)Header:rescnt
-

?



mopen.c
#iftie■ #endi■ #ifoe■ #endif #iftie■ #endi■ #ifndef

*hºof|thuct
-/***M)|****)

bolose(input);
errmidas
=

EM_OUTOFMEMORY:
MDEBUG

merror("mload(residue)"); return(FALSE);#endi■
} n=

bread((char
*)
Residue,sizeof(structresidue_def), (int)Header.rescnt,input); bclose(input);

if(n=
Header.rescnt)
{

free((char
*)
Residue); errmidas

-

EM_MISMATCH;
MDEBUG

merror("mload");#iftief return(FALSE);#endi■

} /*Findthelargestresiduesoweknowhowmuchspacetosave *foratomdata"/ maxatom
=0; for(i=0;i<

Header.rescnt;
it?)
{

if

(Residue■ ].atomcnt
>

maxatom)
maxatom
=

Residue■ ].atom.cnt;
Maxatm
=

maxatom;#iftie■
/*Nowforthetemplatefileandtheresidueconnectivities
ºf
#endi■ input

=

getfile(fname,TPL_MAGIC,"r"); if
(input==-1)
{

free((char
*)
Residue);

MDEBUG
merror("mload(template
file)"); return(FALSE);

} /*Trytosharethetemplatevariables(except
inwrms)
/

Vms fstat(input,&buf); Inode
=

buf.st_ino; Dev=
buf.stdev; for(i=0;i<

MAXSTREAM;
it:)

if((

mstrm■ ].mode
&
ACCESS)

#iftie■ #endif

&&buf.st_ino
==

mstrºn■ ].inode)
{

bolose(input);
Tpl=

mstrºn■ ).tpl; Connec
=

mstrim[■ ]..connec; Maxatm
=

mstrm■ ].maxatm; return(TRUE);

/*
Generalbookkeeping
*/ Tpl=

(structtol_def")malloc((unsigned)Header.tplcnt
“

sizeof(structtol_def));
if(Tp==NIL)

bclose(input); free((char
*)
Residue); err_midas

-

EM_OUTOFMEMORY:
MDEBUG

merror("mload(template)"); return(FALSE);
Connec
=
(structconnec_def")malloc((unsigned)Header.tplcnt
“

sizeof(structconnecdef"));
if
(Connec==NIL)
{

bclose(input); free((char
*)
Residue); free((char

*)Tp■ ); errmidas
=

EM_OUTOFMEMORY:
MDEBUG

merror("mload(connlist)"); return(FALSE);
}

bseek(input,(long)sizeof(structheaderde■ ),0); success
=
TRUE;

/*Readin
templateheaderandconnectivity
ºf for(i=0;i<

Header.tplcnt;it?)
{

n=

bread((char
*)
&Tpl[],sizeof(structtol_def),
1,
input);

if(n=1){

success
=
FALSE; err_midas

-

EM_MISMATCH;
MDEBUG

merror("mload(templateheader)"); break;

}

I-

Iº-º-º:
---wº

$:



mopen.c
Comed)-■ ºuetconnecdef"

■ ºlº■■ umigned Tpl[i].natom
*

sizeof(structconnecdef));

if

(Connec■ ||==NIL)
{

success
=
FALSE; err_midas

=

EM_OUTOFMEMORY;
#ifdefMDEBUG

merror("mload(connlist)");

#endi■

break;

} n=

bread((char
*)
Connec■ i,sizeof(structconnec_def), (int)Tpl■ ).natom,input);

if(n=
Tp|[i].natom)
{

success
=
FALSE; errmidas

–

EM_MISMATCH;

#iftiefMDEBUG

merror("mload(connectivity)");
#endi■

break;

}

}..

bolose(input); return(success);
} /* *

Getfilereturnsthefilepointerforthegivenfile */ int
getfile(■ name,magic,mode) char"fname; shortmagic;/*

MAGICnumbersareALWAYSshort"Z char"mode;
{

charfn(80); structheader_defheader; registerfo; if
(frame
=NIL)

stropy(fn,frame);
else
{

err_midas
=

EM_NOPERM;
#iftiefMDEBUG

merror("getfile(nullfilename)");

#endi■

return(-1);

#iftief #endi■
switch(magic)
{

caseNDX_MAGIC
:

streat(■ n,MINDEX); break;
-

caseDAT_MAGIC
:

streat(■ n,MDATA); break;
caseTPL_MAGIC
:

streat(■ n,MTPL); break;

} fo=
bopen(fn,mode);

if(fd==-1||
“mode=='w')

return(■ q);
/*Checktheheader
tomakesurewegotwhatwewant
/

bread((char
*)
&header,sizeofheader,
1,fo); if

(header.magic
-
magic)
{

bclose(■ d); err_midas
-

EM_MISMATCH;
MDEBUG

merror("getfile"); return[-1);
k-co. return(fa);

2:
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Release2.127Jul1983 */ #ifnde■vms #include<mdbs.h> #else #include"MIDAS$H:mdbs.h" #endi■
/* *

Mcloseclosesthedatabase.Thedatafile
is
writtenoutif
necessary

*
andall
associatedvariablesarefreed
iftheyarenotshared

*/ #ifndeff/7
mclose(stro)

intstno; #else mclose_(fstno)
int*fstno; #endi■

{

registerMDBSstream; register
i; intfound; charfn(80); intfo;

#iftie■f/7

intstno; stno=
"fstno;

#endi■
if(stno
-0||stno>=
MAXSTREAM)
{

err_midas
=

EM_SINVAL;
#iftiefMDEBUG

merror("mclose");
#endi■

return(-1);
} /*Findanotherstreamwhichsharesthetemplatewiththisstream.

#iftie■ #endi■ #ifndef #endi■ #iftief #else #endi■
*If
thereisone,thenwedonotdeletethefemplates.
"/ stream

=

&_mstrim[stno);
if
((Mode
&
ACCESS)==MFREE)
{

errmidas
=

EM_NOPERM;
MDEBUG

merror("mclose(file
notopen)"); return(-1);

}

found
=
FALSE; vrns/*Notemplatesharing

invrmsºf for(i=0;i<

MAXSTREAM;
it:){

if(stno==
i||(

mstrm■ ].mode
&
ACCESS)
==MFREE)

continue;
if(

mstrm■ ].inode
==Inode)
{

found
=
TRUE; break;

/*Clearoutthestreamandwriteoutdatabase
ifitwasopened

*
forwritingONLY.NotethatmelosedoesNOTwriteoutthe

*

database
ifit
wereopenedforreadwrite.
*/ f77

mflush_(fstno); mflush(stno);
if
((Mode
&
ACCESS)==WRITE
||
((Mode
&
ACCESS)==
READWRITE
&&

Inode==
0177777))
{ /*Writeoutthedatafile*/

bseek(Fo,OL,0);
Header.magic
=DATMAGIC; bwrite((char

*)
&Header,sizeof(structheader_def),
1,Fo); fo=

getfile(Basename,NDX_MAGIC,"w"); if(fo==-1)
{

stropy(fn,Basename); streat(■ n,MDATA); unlink(■ n);
/*
Removethetemporaryfile*/ if

((Mode
&
ACCESS)==
READWRITE
&&Trnpfile
-NIL)
{

stropy(fn,Tmpfile);
-

streat(fn,MDATA); unlink(fn);

~!

g



mclose.c
#ifdef #endi■ #ifdef #endi■
MDEBUG MDEBUG

Mº■■ mos), merror("mclose(indexfile)"); return(-1);
} /*Writeouttheindexfile*/

Header.magic
=

NDX_MAGIC; bwrite((char
*)
&Header,sizeof(structheaderdef),1,fo);

bwrite((char
*)
&Reshdr,sizeof(structreshdrde■ ),1,fo);

bwrite((char
*)
Residue,sizeof(structresiduedef),

(int)Header.rescnt,
fo);

bclose(■ d);
/*Writeoutthetemplate
*/ fo=

getfile(Basename,TPL_MAGIC,"w"); if(fd==-1)
{

/*Wecannotcreatethetemplatefileso “wegetridofthestuffwecreatedbefore
*/ stropy(fn,Basename); streat(■ n,MINDEX); unlink(■ n); stropy(fn,Basename); streat(■ n,MDATA); unlink(fn);

/*
Removethetemporaryfile/ if

((Mode
&
ACCESS)
==
READWRITE
&&Trnpfile
–N

stropy(fn,Tmpfile); streat(■ n,MDATA); unlink(■ n); free(Tmpfile); merror("mclose(template
file)"); return(-1);

}

Header.magic
=

TPL_MAGIC; bwrite((char
*)
&Header,sizeof(structheaderdef),1,fol); for(i=0;i<

Header.tplcnt;
it4){

bwrite((char
*)
&Tpl[],sizeof(structtode■ ),1,fa); bwrite((char

*)
Connect]],sizeof(structconnecdef),

(int)Tpl[■ ]..natom,
fa);

bclose(fd);
ke-ro.

/*Deletealltheassociatedvariables
if
they'renotshared
"/ if

(found){
if
(Connec
=NIL)
(

for(i=0;
i<

Header.tplcnt;
it#)

if
(Connecti)
=NIL)

free((char
*)
Connect■ );

free((char
*)
Connec);
h(Tpl=NIL)

free((char
*)Tpl);

} if
(Residue
=NIL)

free((char
*)
Residue);

if
(Data
=NIL)

free(Data);
if

(Basename
=NIL)

free(Basename);
/*
Removethetemporaryfile*/
.

if
((Mode
&
ACCESS)
==
READWRITE
&&Tmpfile
–NIL)
{

stropy(fn,Tmpfile); streat(fn,MDATA); unlink(■ n); free(Tmpfile);
}

Mode
=0;

return(0);

/*Allbitsclear
=
MFREE
*/ /*Alldone*/

*>*

*
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#ifndefVms #include<mdbs.h> #else #include"MIDAS$H:mdbs.h" #endi■
/* *

Mreadrcopiestheresidueinformationintotheusersuppliedvariables
*/ #ifndeff/7

mreadr(stno,resseq,restype) intstno; registerchar #elee mreadr_(fstno,resseq,restype,len■ ,len2) int*fstno; registerchar longlen■ ,len2; #endi■
registerMDBSstream;

#iftle■f77
{

inti,j, intstno;

*resseq,"restype; “resseq,"restype;

stno=
*fstno;

#endi■
stream
=

&_mstm(stno);
if
(!(Mode
&
READ))
{

errmidas
=

EM_NOPERM;
#iftie■MDEBUG

merror("mreadr(read)");
/*Sefstreamvariable
*/ /*

Checkfor
permission
"/

#endi■

return(-1);
} if

(Reshdr.atomsize
=0){

err_midas
=

EM_EMPTY;
#i■ cºefMDEBUG

/*Isthereanythingthere7

merror("mreadr");
#endi■

return(-1);
} if

(Mode
&

ADV_IF_R)
{/*
Advancethestream
if

necessary
7

#iftieff/7

mflush_(fstmo);
#else

mflush(stno);
#endif

Curseq
=

NEXTR(Curseq); Mode&=
-(DAT_IN_CORE
|

ADVANCE);
} if

(Curseq==-1)

return(-1); stmcpy(resseq.Curres.seq,RES_SEQ_SIZE); strmcpy(restype,Curtpl.restype,RES_TYPE_SIZE);
#ifºe■f/7

fillsp_(resseq,(int)len■ ); fillsp_(restype,(int)len2);

/*Checkfor
femination
*/

#else

resseq[RES_SEQ_SIZE]
=\0';

restype■ RES_TYPE_SIZE]
=\0';

#endi■
Mode|=
ADV_IF_R;
/*Setnewmode
*/

return(Curres.atomcnt);
/*Done*/

} /* *

Mreadacheckswhetherthedataforthecurrentresiduehavebeenread.
*Iftheyhave,thenmreadaadvancesthestreampointer.
Itthenreads

*inthedatafortheresidueandreturns
a
pointertothedata. */ #ifrede■f/7

mreada(stno)
intstno; #else mreada_(fstno)

int*fstno; #endi■
{

registerMDBSstream; intnread; longoffset;
#iftie■f77

intstno;

tº~

Im-mm-º:
"---,,̀
---
**~
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rrºread.c #/ #iftie■ #endi■ #iftie■ #endi■ #iftief #else #endi■ #ifdef #endi■

8|no=
"sho, stream

=

&_mstrm{stno);
if
(!(Mode
&
READ))
{

err_midas
=

EM_NOPERM;
MDEBUG

merror("mreada(read)"); return(-1);
} if

(Reshdr.atomsize
=0){

err_midas
=

EM_EMPTY;
MDEBUG

merror("mreada"); return(-1);
} if

(Mode
&

SLOWMODE) return(-1);
if
(Mode
&
ADV_IF_A)
{

f77

mflush_(fstno); mflush(stno); Curseq
=

NEXTR(Curseq);
/*Checkpermission
*/ /*Checkforemptydatabase

? /*Donothingforslowmode*/ /*
Advancepointer
'/

Mode&=
-(DAT_IN_CORE
|

ADVANCE);
} if

(Curseq---1)

return(-1);
if
(Mode
&

DAT_IN_CORE) return(0); GETLONG(offset,Curres.offset);
if
(Floc
=
offset)

bseek(Fo,offset,0);

/*Checkforend*/ /*Check
ifwealreadyhavethis‘’ /*...residue

incore*/

/*Seektocorrectlocation
*/

nread
=

bread(Data,(int)
Reshdr.atomsize,
(int)
Curres.atom.cnt,
Fö);Floc=

btell(Fd);
if
(nread
=

Curres.atomcnt)
{

errmidas
=

EM_MISMATCH;
MDEBUG

merror("mreada(datafile)"); return(-1);
}

Mode|=

(ADV_1F_A|DAT_IN_CORE); return(0);

/*Setfileoffset"Z /*
Checkfor
consistency
/

/*Setnewmode
*/

/*Done*/

} /* *

Mgetaloadstheatomicdataintotheusersuppliedbuffer
*/ #ifndeff/7

mgeta(stno,index,buffer) intstno,index; char"buffer; #else mgeta_(fstno,findex,buffer) int*fstno,*findex; char"buffer; #endi■
{

registerMDBSstream; intnread; char*dat; longatloc,offset;
#if:eff/7

intstno,index; stno=
*fstmo; index

=
“findex
-1;

#endi■
stream
=

&_mstrm{stno];
if
(!(Mode
&
READ))
{/*

Permission
7*/

err_midas
=

EM_NOPERM;
#ifoefMDEBUG

merror("mgeta(read)");
#endif

return(-1);
h

(Curseq==-1)/*Ataresidue
7*/

return(-1);
if
(index
<0||
index>=
Curres.atomcnt)
{

err_midas
=

EM_OUTOFRANGE;
#iftiefMDEBUG

merror("mgeta");
#endi■

return(-1);
} if

(Mode
&

SLOWMODE)
{

atloc=
index; GETLONG(offset,Curres.offset); atloc

=
offset
+
atloc
*

Reshdr.atomsize;
if(Floc
=
atloc)/*Seektocorrectlocation
*/

3
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if
(nread
–1){

err_midas
-

EM_MISMATCH;%)

/*
Checkfor

consistency

#iftie■MDEBUG

merror("mreada(datafile)");

#endi■

return(-1);

}
else
{

dat=
Data
+
index
*

Reshdr.atomsize; blkcpy(dat,buffer,Reshdr.atomsize);
}

return(0);
} /* *

Maatpfrreturnsthepointer
tothecurrentatomicdata */ #frºde■fº■ / char

-

moatptr(stno)
intstno;

{

registerMDBSstream; stream
=

&_mstrm{stno);
if
(Mode
&

SLOWMODE)
{

errmidas
=

EM_ILLOP;

#iftiefMDEBUG

merror("mdatptr(slowmode)");
#endi■

return■ NIL);
if
(Curseq==-1)

return(NIL);
return(Data);

}

#endi■ /* *

Matomreturns
a
pointertothenameoftheatomwhichisin

location
*
indexofthecurrentresidue

*/ #ifredeff/7
matom(stno,index,abu■ )

registerstmo, registerindex; char“abu■ ; #else matom_(fstno,findex,abu■ ,len) int“fstno,“findex; char“abu■ ; longlen; #endi■
{

registerMDBSstream;
#ifoeff/7

registerstno,index; stno=
"fstno; index

=
*findex
-1;

#endif
stream
=

&_mstrm{stno];
if
(Curseq==-1)
{

errmidas
=

EM_ATEOF;

/*Checkforend*/

#ifoiefMDEBUG

merror("matom");
#endi■

return(-1);
} if

(index
<0||
index>=

Curres.atomcnt)
{

err_midas
=

EM_OUTOFRANGE;
#ifºefMDEBUG

merror("matom");
#endi■

return(-1);
}

strmcpy(abu■ ,Curcon■ index.atname,AT_NAME_SIZE);
#iftieff/7

fillsp_(abu■ ,(int)len);

#elee

abuf[AT_NAME_SIZE]
=\0';/*Nullterminatethename*/

#endi■
returnO);

}

*>
.
re
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/* *

Msavewritesoutthedatabaseintothegivenfile.Thetemplatefile
*
willbesharedunlessnewtemplateshavebeenadded.

*/ #ifrede■f77
msave(stmo,file) intstno; char*file; #else msave(fstno,file,len) int*fstno; char*file; longlen; #endi■

{

registerMDBSstream; charfn(80),alt(80),“suffix; charbuf[512);
#include<stolio.h> #ifnde■vms #include<mdbs.h> #include<sys/stat.h> externinterrno; #else #include"MIDAS$H:mdbs.h" externnoshareinterrno; #endi■

intn; intfo; intsamefile,samedev;
#ifnde■vms

structstatstatb;

#endi■ #ifºe■f77

intstno;

---

#endi■ #ifdef #endif #iftief #endi■ #iftief #elee #ifeof #endi■
t=|*-

stno=
"fstro;

if
(stno
&0||
stno>=
MAXSTREAM)
{

err_midas
=

EM_SINVAL;
MDEBUG

merror("msave"); return(-1);
stream
=

&_mstrm{stno];
if
((Mode
&
ACCESS)
=

READWRITE)
{

errmidas
=

EM_NOPERM;
MDEBUG

merror("msave(read/write)");
/*Can'tsaveunlessRWmode*/

return(-1);
} /*Ifthereisonlyoneargument,thensaveintotheoriginalfile/ samefile

=
nargs()==1; /*Copythetemporaryfileintothenewdatafile*/ if

(samefile)
{

stropy(fn,Basename); suffix
=

&fn(strien(fn)]; samedev
=
TRUE;

}
else
{

vrns

/*nolink()onvms,hencecan'tsharetemplates
"Z

stropy(fn,file); suffix
=

&fn(stren(fm)); samedev
=
FALSE;

Vms f77

termin_(file,(int)len); stropy(fn,file); suffix
=

&fn(strien(fm)); stropy(suffix,MTPL);
if
(access(fm,
0)==0){

stat(fn,&statb);
if

(statb.st_ino
==Inode)

samefile
=
TRUE;

}
else
{

char“cp,“■ p,“rindex(); cp=
rindex(fn,'■ ');

Se



”swee
#iftief #endi■ #endi■ #iftie■ #endi■ #ifoef #else #endi■

}
else n=

stat(■ p,&statb);
if(n==-1)
{

errmidas
=
errno;

MDEBUG

merror("msave(template
file)");

if(cp|=NULL)
“cp='/';

return(-1);
h(cp=

NULL)
- -T;

samefile
=
FALSE;

}

samedev
=

statb.st_dev
==Dev;

vms
}

stropy(suffix,MDATA);
fo=

bopen(fn,"w"); if(fo==-1)
{

MDEBUG
merror("msave(datafile)"); return(-1);

}
f77

mflush_(fstno); mflush(stno); bseek(Fo,(long)sizeof(structheader_def),
0);

Header.magic
=

DAT_MAGIC; bwrite((char
*)

&Header,sizeof(structheaderdef),1,fo); while((n=

bread(buf,sizeof(char),512,Fq))>0)

bwrite(buf,sizeof(char),n,fa);

bclose(■ d); Floc=
btell(Fd);

/*Copythetemplatefileif
moretemplateshavebeenadded
"/ if

((Mode
&
TPLCHG)
||

samedev)
{

stropy(suffix,MTPL);
fo=

bopen(fn,"w");

#ifºe■ #endi■ #ifndef #else #ifoief #endi■ #endi■

if(!d==-1)
{

MDEBUG

merror("msave(template
file)"); stropy(suffbº,MDATA); unlink(■ n); return(-1);

}

Header.magic
=

TPL_MAGIC; bwrite((char
*)

&Header,sizeof(structheaderdef),1,fol); for(n=0;n<

Header.tplcnt;n++)
{

bwrite((char
*)
&Tpl[n],sizeof(structtodef), bwrite((char

*)
Connec■ n],sizeof(structconnecdef),

(int)Tpl[n].natom,
fa);

}

bolose(■ d);
}
elseif
(samefile)
{

ALWAYSCOPY stropy(suffix,MTPL); stropy(alt,Basename); streat(alt,MTPL); link(alt,■ n); fo=
bopen(fn,"r"); if(fo==-1)

{

MDEBUG

merror("msave(template
file)"); unlink(fn); stropy(suffix,MDATA); unlink(fn); return(-1);

}-

Header.magic
=

TPL_MAGIC; bwrite((char
*)

&Header,sizeof(structheader_de■ ),
1,fo); bclose(■ d);

} /*Writethenewindexfile*/

stropy(suffix,MINDEX);
fo=

bopen(fn,"w"); if(fo==-1)
{

stropy(suffix,MDATA); unlink(■ n);
if

(samefile)
{

S
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#defMDEBUG

merror("msave(indexfile)");

#endi■

return(-1);
}

Header.magic
=

NDX_MAGIC; bwrite((char
*)

&Header,sizeof(structheader_def),
1,fo);

bwrite((char
*)

&Reshdr,sizeof(structreshdr_def),
1,fa);

bwrite((char
*)

Residue,sizeof(structresidue_def), (int)Header.rescnt,
fo);

bclose(■ d); return(0);
/*Done*/

i
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#ifnde■vms #include<mdbs.h> #elee #include"MIDAS$H:mdbs.h" #endif staticchar
mark[MAXATOM);

/*Markofvisit*/ /* *
Mtravsetsuptheconditionsrequiredbymsearch

to
traversetheresidue

*/ #ifndeff/7 mtrav(stno,visit,again) intstmo; int("visit)(),("again)(); #else mtrav(fstno,visit,again) int*fstno; int("visit)(),("again)(); #endif
{

register
i;

registerMDBS
#iftie■f/7

intstno;

stream;

stno=
"fstno;

#endi■
stream
=

&_mstrºm■ stmo);
if

(Curseq==-1){

#ifºe■ ,MDEBUG

merror("Mtrav:
Atendof

file.Vn");

#endi■

return(-1);
}

for(i=0;i<
MAXATOM;it.)/*Clearoutthearray7

mark[■ ]
=

FALSE; msearch(stno,Curtpl.chief,visit,again);/*Search
it"/

---~~–f–f'*--~*º--

return(0);
} /* *

Msearchactuallydoestheworkof
traversal.
Itisa

simpledepthfirst ‘search
oftheresidue.Hopefullytheresidue

isdonecorrectlysothat
*
thissimpletraversalwillnotrunintotrouble.

*/
msearch(stno,index,visit,again) intstno; registerindex; int("visit)(),("again)();

{

register
i;

registerMDBSstream;
#ifºeff/7

inttindex,tohief,tink,tocnt,t■ irstime;
#endi■

/*Visitthisnodeandmarkit.Ifwewereherebefore,then “wewillnotpursue
itanyfurther.
*/ stream

=

&_mstrm(stmo);
#ifoeff/7

/*Make
a

temporarycopyof
everythingforFORTRAN
?

tindex
=

index
+1; tohief

=
(index==

Curtpl.chief); tlink=
(index==

Curtpl.linkage); tocnt
=

Curcon■ index).tocnt; tfirstime
=

mark[index); ("visit)(&stno,&tindex,&tchief,&tlink,&tocnt,&tfirstime);
#else

("visit)(stno,index,index==
Curtpl.chief,index==

Curtpl.linkage,
Curcon■ index).tocnt,mark[index);

#endi■
if

(mark[index) return;
mark[index)
=

TRUE; /*Visiteachsonandnoteourreturn
"/ for(i=0;i<

Curcon■ index).tocnt;
it4){

msearch(stno,Curcon■ index).to■ ),
visit,again);

##de■f/7

tocnt
=

Curcon■ index).tocnt
-I
-1;

("again)(&stno,&tindex,&tchief,&tlink,&tocnt);

#else

("again)(stno,index,index==
Curtpl.chief,

index==Curtpl.linkage,Curcon■ index).tocnt
-i-1);

f
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#else #include"MIDAS$H:mdbs.h" #endi■
htsreserved

*

Release1.0 *

Release2.0
*

Release2.1
*

Release2.2 */ #ifnde■vms #include<rndbs.h> staticintnoclear;
/* *

Mwriteflushesthestreambuffer
if

necessaryandcopiesthe
*
userinformationintothebuffer.Notethatthenewinformation

*isNOTwrittenouttodiskimmediatelybutiskeptincasethe
*
userrepeatedlyreferencethesameresidue

*/ #i■ ºde■f/7
mwrite(stro,resseq,restype,atoms,natom,atomsize) intstno; char*resseq,"restype; char"atoms; intnatom,atomsize;

{

registerMDBSstream; stream
=

&_mstrm{stno);
if
(Mode
&

SLOWMODE)
{

err_midas
=

EM_ILLOP;

#iftiefMDEBUG

merror("mwrite(slowmode)");
#endi■

return(-1);
}

noclear
=
TRUE;

if
((natom
=

mwrtr(stno,resseq,restype,natom,atomsize))
==-1)

return(-1);
if
(atoms
-
Data)

blkcpy(atoms,Data,natom
*

atomsize);

return[0);
}

#endi■
/* *

Mwrtrmakeschanges
totheresidueindex
iftheresidue
isbeing

*

changed
oradded.

*/ #ifrede■f/7 mwrtr(stno,resseq,restype,natom,atomsize) intstno; char“resseq,"restype; intnatom,atomsize; #else mwrtr(fstno,resseq,restype,fratom,fatomsize,lens,lent) int*fstno; char*resseq,"restype; int*fnatom,“fatomsize; longlens,lent; #endi■
{ ---

intl,J.; intmatch; intlast,comp; structresidue_defres; registerMDBSstream;
#iftie■f77

intstno,natom,atomsize; stno=
"fstno; natom

=
"fnatom; atomsize

=

"fatomsize;
#endi■

stream
=

&_mstm(stno);
if
(!(Mode
&
WRITE))
{

errmidas
=

EM_NOPERM;
#iftiefMDEBUG

merror("mwrtr(write)");
/*Checkfor
permission
*/

#endif

return(-1);
}

#iftie■f77

mflush_(fstno); termin_(resseq,(int)lens); termin_(restype,
(int)lent);

#else

mflush(stno);
:--º

---
--

*=
**
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else/*Arewereplacing7%

match
=

smatch(Curres.seq,resseq);#endi■
/*Weareupdatingthecurrentresidue
*/ if

(match==0){

if

(Reshdr.atomsize
=

atomsize)
{

errmidas
-

EM_ILLOP;

MDEBUG

merror("mwrtr(inconsistent
atomsize)");#iftie■ return(-1);#endi■

} i=

dores(stmo,restype,Curseq,natom,atomsize);
if(i-0&&.(Mode
&

SLOWMODE))
{

if
(noclear)

noclear
=
FALSE;

else

blkclº[Data,
it

atomsize);

return(i);
} /*Weareaddingtothedatabase

% else
{

Curseq
=-1; if

(Reshdr.atomsize
==0)

Reshdr.atomsize
=

atomsize;
elseif

(Reshdr.atomsize
=

atomsize)
{

errmidas
=

EM_ILLOP;

MDEBUG

merror("mwrtr(inconsistent
atomsize)"); return(-1);

} /*Gettheextraspaceweneedforthenewresidue
/ if

(Residue==NIL)

Residue
=
(structresiduedef")

malloc((unsigned)sizeof(structresidue_de■

else

Residue
=
(structresiduedef")

realloc((char
*)

Residue, (unsigned)(Header.rescnt
+1)*

sizeof(structresiduedef));

*–f–‘’*-*-"-*--*~

if
(Residue==NIL)
{

errmidas
-

EM_OUTOFMEMORY:
MDEBUG

merror("mwrtr(residue)"); return(-1);
} /*

Locatewhereinthelistit
shouldgo"/ if

(mbsrch(stno,resseq,&last,&comp)
=-1)
{

errmidas
=

EM_ILLOP;

MDEBUG

merror("mwrtr(existingresidue)"); return(-1);
} if

(comp
<0)

last-4;

i=

dores(stmo,restype,Header.rescnt,natom,atomsize);
/*Takeappropriateactionnowthatwehaveeitheradded *

thenewresidueorfailed"/ if(i.<0){/*Blewit■*/

Residue
=
(structresiduedef")

realloc((char
*)

Residue,(unsigned) Header.rescht"sizeof(structresidue_def));
return(-1);

}
else
{/*Moreworktodoonsuccess

*/

/*Fixupallthepointers
*/ if

(Reshdr.firstres
>=last)

Reshdr.firstres
#4;

if

(Reshdr.lastres
>=last)

Reshdr.lastres--4-;
for(j=0;j-

Header.rescrit;
j++)
{

if

(Residue■ ].resnext-=
last)

Residue■ ].resnext
#4;

if

(Residue■ ]].resprev
>=last)

Residue■ ].resprevitt;
} /*Shiftthenewresidueintothecorrectplace. *

Notethatwedothisonlyifwesucceed.Thus,
*

failureswillnotmessupourformat
7 res=

Residue(Header.rescht];
for(j=

Header.rescnt;
j-last;j--)

Residue■ ]
=

Residue■
-1); re-

~-º

s



} /*

”rite.e

*
s■ º:

| /'likhºrasbuehlo
thesty

Residue(last].resnext
=-1;

Residue(last].resprev
=

Reshdr.lastres;
if

(Reshdr.lastres
=-1)

Residue(Reshdr.lastres).resnext
=last; strmcpy(Residue■ last].seq,resseq,RES_SEOSIZE); Curseq

=last; if

(Reshdr.firstres
==-1)

Reshdr.firstres
=last; Reshdr.lastres

=last;
Header.rescrit:-4;

if
(!(Mode
&

SLOWMODE))
{

if
(noclear)

noclear
=
FALSE;

else

blkcr(Data,
it
atomsize);

}

return(i);

*
Dorestriestoloadaresidueintocore.Eitheranoldtemplatewill

*beusedoranewoneis
addedintocore. */

dores(stmo,restype,index,natom,atomsize) intstno; char"restype; intindex; intnatom,atomsize;
{

register
i;

structconnec_def“mgettpl(); structconnec_def“save; longressize,filesize; registerMDBSstream;
/*Trytofindthetemplate
incore
/

stream
=

&_mstrmstrol;
for(i=0;i<
Header.tplcnt;itt)

if

(tmatch(Tpl[].restype,restype)==0)

break;

/*Didn'tfindit.Mustgetitfromstandarddirectoryand

#iftief #endi■ #iftie■ #endi■
*
loaditintocore*/

if(>=
Header.tplcnt)
{

if(Tpl==NIL)

Tpl=
(structtpldef")malloc((unsigned) sizeof(structtpldef));

else

Tpl=
(structtpldef")

realloc((char
*)Tpl,(unsigned) (Header.tplcnt

+1)*
sizeof(structtodef));

errmidas
-

EM_OUTOFMEMORY:
MDEBUG

merror("dores(tplheader)"); return(-1);
}

save=
Connec;

if
(Connec==NIL)

Connec
=
(structconnecdef")malloc((unsigned) sizeof(structconnec_def"));

else

Connec
=
(structconnecdef")

realloc((char
*)
Connec, (unsigned)(Header.tplcnt

+1)*
sizeof(structconnec_def"));

if
(Connec==NIL)
{

/*
Releaseconnectivities(Notethatweareactually

*
usingdatainanareathatis
alreadymarkedas *

freebythememoryallocationsystem.WeKNOW77
*
thatthememorywillnotbe
over-writtenyet.7 if

(savel=NIL)

for(i=0;
i<

Header.tplcnt;
it4)

if
(save■ ]
=NIL)

free((char
*)
save■ ]);

errmidas
-

EM_OUTOFMEMORY:
MDEBUG

merror("dores(connlist)"); return(-1);
}

Connec{eader.tplcnt]
=

mgettpl(restype,&Tp(Header.tplcnt);
if

(Connect-leader.tplcnt]
==NIL)
{

Tpl=
(structtpldef")realloc((char
*)Tp,

(unsigned)(Header.tplcnt)
*

sizeof(structtpldef));

Connec
=
(structconnecdef")realloc((char
*)
Connec,

(unsigned)(Header.tplcnt)
*

3



rºwrite.c

theo■ /sluctComecde■ ');
■ tml)

Mode|=
TPLCHG;

i=

Header.tplcnt
H.;

if
(natom
&0)

natom
=

Tp■ i].natom;
if
(natom
>
Maxatm)
{

Maxatm
=
natom;

if
(!(Mode
&

SLOWMODE))
{

if
(Data--NIL)

Data=
(char*)

malloc((unsigned) natom
*

atomsize);

else

Data=

realloc(Data,(unsigned)natom
*

atomsize);

if
(Data==NIL)
{

errmidas
-

EM_OUTOFMEMORY:

#ifolefMDEBUG

merror("dores(data)");

#endi■

return(-1);

}

} /*Wemustextendthedatabase
ifthisaanewresidueor *

thenumber
ofatomsinthecurrentresidueincreased
"/ if

(Curseq==-1||
natom
>

Residue■ index.atomcnt)
{

GETLONG(filesize,Header.filesize); bseek(Fd,filesize,0); filesize
=Floc=
btell(Fd);

STORELONG(Residue■ index).offset,
filesize); ressize

=
natom; ressize“-

atomsize; filesize
=
bseek(Fo,ressize,1);

STORELONG(Header.filesize,filesize); bseek(Fq,Floc,0);

}

Residue■ index).type
=i,

Residue■ index.atomcnt
=
natom; return(natom);

} /* *

Mgettpgetsthetemplatefromthestandarddirectoryandretums
*
theconnectivity
oftheresidue.
It
returnsNILonfailure.

/*
Convert
tolongbeforemu■ t*/

*/ struct

-

connec_de■ mgettpl(restype,
tpl) char struct

{
#iftie■ #endi■ #iftie■ #iftie■

“restype; tpl_def"tpl; registerintfo; structheaderdefheader; structconnec_de■
“p; charfn(80); staticcharmodek■ ir■ ø0];

/*Findthetemplatefile*/ if

(modekiir■ o)
==\0')

tplpath(modekir,
"r");

stropy(fn,modeldir); streat(fn,restype); streat(fn,TDATA);
fd=
bopen(fn,"r"); if(fd==-1)

{

stropy(fn,TPL_PATH); streat(■ n,restype); streat(■ n,TDATA);
fo=
bopen(fn,"r"); if(fo==-1)

{

MDEBUG

merror("mgettpl(template
file)"); return(NIL);

}

}

bread((char
*)
&header,sizeofheader,
1,fa); if

(header.magic
-

TPL_MAGIC)
{

bclose(■ q); err_midas
=

EM_MISMATCH;
MDEBUG

merror("mgettpl(template)"); return(NIL);
}

bread((char
*)tol,sizeof(structtodef),1,fol); p=(structconnecdef")

malloc((unsigned)tpl->natom
*
sizeof(structconnecdef));

if(p==NIL)
{

bolose(■ d); err_midas
=

EM_OUTOFMEMORY:
MDEBUG

§



nwrite.c M■

"gººm|s|| re■ um(NL);
}

bread((char
*)p,sizeof(structconnecde■ ),(int)tol->natom,fa); bclose(■ d); return■ p);

} /* *
Mputacopiestheinformation
intheuserbufferintotheMIDASbuffer

*/ #ifnde■f/7
mputa(stno,index,buffer) intstno; intindex; char"buffer; #else mputa_(fstno,findex,buffer) int*fstno; int*findex; char"buffer; #endi■

{

registerMDBSstream; char*p; longatloc,offset;
#ifoieff77

intstno,index; stno=
"fstno; index

=
"findex
-1;

#endi■
stream
=

&_mstrm{stno];
if
(!(Mode
&
WRITE))
{/*

Checkfor
permission
*/

errmidas
=

EM_NOPERM;
#iftie■MDEBUG

merror("mputa(write)");
#endi■

return(-1);
if
(Curseq---1)
{

err_midas
=

EM_ATEOF;
#iftie■MDEBUG

merror("mputa");
#endi■

return(-1);

---–
f
–ºr----*-/

} if
(index
<0||
index>=

Curres.atom.cnt)
{

err_midas
=

EM_OUTOFRANGE;
#iftiefMDEBUG

merror("mputa");
#endi■

return(-1);
}

#ifoe■f77

mflush_(fstno);
#elee

mflush(stno);
#endi■

if
(Mode
&

SLOWMODE)
{

atloc=
index; GETLONG(offset,Curres.offset); atloc=

offset
+
atloc
*

Reshdr.atomsize;
if(Floc
=
atloc)

bseek(Fd,atloc,0); bwrite■ buffer,(int)
Reshdr.atomsize,
1,Fq); Floc=

btell(Fd);
}
else
{

p=

&Data[index
•

Reshdr.atomsize];
if(p=buffer)

blkcpy(buffer,
p,

Reshdr.atomsize);
}

return(0);
} /* *

Mwrtasetstheflushbitforthegivenstream
*/ #ifndeff/7

mwrta■ stno)
intstno; #else mwrta_(fstno)

int*fstno; #endi■
{

registerMDBSstream;
#ifoeff77

intstno; stno=
"fstno;

#endif
stream
=

&_mstrmstrol;

2
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"Wºw's
|

"mºstly
|||s||||0|0LNODERM. #endifmerror("mwrta(write)");

return(-1);
} if

(Curseq---1)
{

errmidas
-

EM_ATEOF;
#i■ ciefMDEBUG

merror("mwrta");
#endi■

return(-1);
} if

(Mode
&

SLOWMODE)
{

err_midas
–

EM_ILLOP;

#i■ ciefMDEBUG

merror("mwrta■ slowmode)");
#endif

return(-1);
}

Mode
=
(MFLUSH
|

ADVANCE); return(0);
} /* *

Topathdeterminesthefilepathnamefortemplates “Algorithm
isasfollows:

*
Firstcheckfora

MODELSenvironment
*

variable,
if
noneisfoundthen

*
lookfora
$HOME/modelsdirectory;

*ifstill
empty-handedthenusethe *

currentdirectory.
*/

tplpath(path,rvflag) char‘path,"rwflag;
{

registerchar*cp;

#ifnde■vms

char*getenv();
if(cp=

getenv("MODELS"))
{

stropy(path,cp); streat(path,"/");

}
elseif(cp=

getenv("HOME"))
{

stropy(path,cp);

#else #endif

streat(path,"/models");
if

(access(path,
0)<0)

stropy(path,"./");

stropy(path,"./");

if

(stromp(rwflag,"w")==0&&
access(path,O2))
{

err_midas
=

EM_NOPERM; return(-1);
}
elee

}
char*getlog();

if(cp=

getlog("USER$MODELS"))
{

stropy(path,cp); cp=path+

strlen(path)
-1; if("cp–T&&‘cp–'')

streat(path,":");

}
elseif

(cp=getlog("SYS$LOGIN"))
{

/*getenv("HOME")
notusedbecause
ofvms3.7bug/

stropy(path,cp); cp=path+

strlen(path)
-1;

streat(path,"models.dir");
if

(access(path,
0)==0)

stropy(cp,".models]");
else

stropy(path,"II");

}
else

stropy(path,"U");

if

(stromp(rwflag,"w")==0){

/*
*access()doesn'tworkwhendirectoriesarespecified

*bylogicalnamesinvrms;determinewritepermission
*bytryingtocreate
afile. */ cp=

&path|strien(path)]; streat(path,"access.tst");
if

(close(creat(path,0600))
<0){

errmidas
=

EM_NOPERM;
*cp=\0'; return(-1);

}
else

delete(path);
“cp=\0';

return(0);

*>
.

º

=



mwrite.c #i■ dof
/.

Vms

''',
-

ºulº■kakak,roulineforWMSlogicalnames
*
ChrisCarlson■ now84

*/ #include<ssdef.h> #include<descrip.h> char
*

getlog(log)
char*log;

{

structdsc{descriptorslog_d
={0,
DSC$K_DTYPE_T,DSC$K_CLASS_S, staticchartrans[128); $DESCRIPTOR(trans_d,

trans); shortinttranslen; log_d.dsc{a_pointer
=log;

log_d.dsc{w_length
=

strlen(log);
if

(lib$sys_trnlog(&log_d,&translen,&trans_d,
0,0,0)==
SS$_NORMAL)
{

do
-

log_d.dsc{a_pointer
=
trans; log

d.dsc{w_length
=
translen;

}

while
(lib$sys_trnlog(&log_d,&translen,&trans_d,
0,0,0)

==
SS$_NORMAL);

trans[translen)
=\0';

return(trans);
}

return((char*)0);

}

#endif
É
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/*

*oca/mkas/sr.c/ r

ºndbs/RCS)
■■|'misc.c.v.3.3*120613:52.52amoa%|Wy■ ºhyºs**thway&c.cº.

!A/rºhlsreserved
*

Release1.0 *

Release2.0 */

9Apr1982 13May1983

#ifnde■vms #include<mdbs.h> #else #include"MIDAS$H:mdbs.h" #endi■ /* *
Mfirstreturnstrueifthegivenresiduesequencenumbercorresponds

*tothefirstresidue
ofthestream

*/ #ifndeff/7 mfirst(stno,resseq) intstno; char“resseq; #else mfirst_(fstno,resseq,len) int*fstno; char"resseq; longlen; #endi■
{

registerMDBSstream;
#ifºe■f77

stream
=

&_mstrm{ºfstmol; termin_(resseq,(int)len);

#elee

stream
=

&_mstrm{stno];
#endi■

return(smatch(resseq,Residue(Reshdr.firstres).seq)
==0);

}

#ffrºde■f"/7 mlink(stno)
intstno; #else mlink_(fstno)

int*fstno; r------I-----*----...--r---

#endi■
{

registerMDBSstream;
#iftie■f77

stream
=

&_mstrm■ ”fstno);
#else

stream
=

&_mstrm{stno);
#endi■

return(Curtpl.linkage);
}

#ifndeff/7
mchief(stno)

intstno; #else mchief_(stno)
int“fstno; #endi■

{

registerMDBSstream;
#ifoeff/7

stream
=

&_mstrom■ ”fstno];
#else

stream
=

&_mstrm{stno];
#endi■

return(Curtpl.chief);
}

#ifndeff/7
maconn(stno,
ia,b) intstno; intia,ib; #else maconn_(fstno,

fia,fib) int*fstno; int*fia,‘fib; #endi■
{

registerMDBSstream; register
i;

#iftie■f77

intla,ib; stream
=

&_mstrm■ ”fstno];
ia="fia;

***-I

-------------------

:



misc.c
b=*fin.

#elsefib;

stream
-

*man"**-msimising: /(nº...) return(-1);
if(ia>
Curtpl.natom||ia&0){

err_midas
=

EM_OUTOFRANGE;
#iftiefMDEBUG

merror("maconn");
#endi■

return(-1);
} if(b>

Curtpl.natom
||b:0){

err_midas
=

EM_OUTOFRANGE;
#iftiefMDEBUG

merror("maconn");
#endi■

return(-1);
} if(ia--ib)

return(3);
for(i=0;i<

Curcon■ ia).tocnt;
it#)

if

(Curcon■ ia).to■ )
==ib)

return(1);

for(i=0;i<

Curcon■ ib).tocnt;
it!)

if

(Curcon■ ib).to■ i)
==ia)

return(2);

return(0);
}

#frºde■f/7
mrconn(stno,
sí,s2) intstno; char“sí,“s2; #else mrconn_(fstno,

s1,s2) int*fstno; char“sí,*sz; #endi■
{

registerMDBSstream; register
i; inti1,12,t1,t2;

#ifieff77

intstno;

stno=
"fstno;

#endi■
stream
=

&_mstron(stno];
i1=

mbsrch(stno,
sí,&ti,&t2); i2=

mbsrch(stno,
s2,&ti,&t2); if(i1<0)

return(-1);
if(i2<0)

return(-1);
if(i2==it)

return(3);
if

(Residue■ i1].resprev
==12)

return(2);
if

(Residue■ i1].resnext
==i2)

return(1);
for(i=it;i=-1;
i=

Residue■ ].resprev) if(i==12)

return(5);

for(i=it;i=-1;
i=

Residue■ ].resnext) if(i==i2)

return(4);

return(-1);
}

#ifndeff77
mchain(stno,index) intstno,index; #else mchain_(fstno,findex) int*fstno,“findex; #endif

{

registerMDBSstream;
#ifoeff/7

intindex; index
=
*findex
-1;

stream
=

&_mstrm■ ”fstno];
#else

stream
=

&_mstm(stno];
#endi■

if
(Curseq==-1)

return(-1);
if
(index
>

Curtpl.natom
||
index
<0){

errmidas
=

EM_OUTOFRANGE;
#iftiefMDEBUG

merror("mchain");

f



misc.c #endi■
}

retum.) return
-

|

(*indows,
&

MAINCHAIN);
/* *

Mamapreturnsthenumber
ofatomsconnected
toatomindex
°
andtheindicesofthoseatomsinthegivenarray */ #ifndeff/7

mamap(stno,index,bu■ ) intstno; intindex; #else mamap_(fstno,findex,buf) int*fstno; int*findex; #endi■ int
|buf[MAXTol;

{

registerMDBSstream; register
i,j, intnatom;

#ifole■f77

intstno,index; stmo=
"fstno; index

=
*findex
-1;

#endi■
stream
=

&_mstrm{stno];
if
(Curseq==-1)
{/*
Checkforend*/

err_midas
=

EM_ATEOF;
#iftiefMDEBUG

merror("matom");
#endif

return(-1);
h

(index
<0||
index
>

Curres.atomcnt)
{

err_midas
=

EM_OUTOFRANGE;
#iftiefMDEBUG

merror("matom");
#endi■

return[-1);
}

natom
=0; for(i=0;i<

Curres.atomcnt;
++)
{

if(i==index)
{

for(j=0;j-
Curcon■ ].tocnt;
j++)

ibuf[natom4+]
=

Curcon■ ].to■ );
}
else
{

for(j-0;j-
Curcon■ ].tocnt;
j++)

if

(Curcon■ ].to■ )
==index)

ibu■ inatom44]
=i,

} *nown

;



AtheR
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"9m'sreserved*9entsoftheUniversity
of
California. "Release1.09Apr1982

*

Release2.013May1983 */ #ifnde■vms #include<mdbs.h> #elee #include"MIDAS$H:mdbs.h" #endi■ #include<stolio.h> #defineSTYPE01/*
Residuesequence
ortype*/

#defineSDIRO2/*
Direction
ofreads
"/

#defineSSTART04/*
Whether
tostartatoneend*/

#defineSEOF010/*Whichendif
beginning
offile” /* *

Mseekrseeksinthedatabase
tofindtheresiduewhichmatchesthe *

userspecification.Binarysearch
isused
ifthespecisfora *

sequencenumberandlinearsearch
isusedifit'sforaresiduetype */ #ifndeff77

mseekr(stno,residue,mode) intstno; char*residue; intmode; #else mseekr_(fstno,residue,frnode,len) int*fstno; char*residue; int*fmode; longlen; #endi■
{

intsave;

inti,j; registerMDBSstream;
#iftieff/7

intstno,mode; stno=
"fstno; mode

=
*fmode;

-----–f--**-**--->*---

#endi■ #iftief #else #endi■ #ifoief #endi■
/*Setthedirection
ofsearchfirst7

stream
=

&_mstm[stno);
if
((mode
&
SDIR)&&.I(Mode
&

DIRECTION)) Mode
=

DIRECTION:
if
(!(mode
&
SDIR)&&.(Mode
&

DIRECTION)) Mode&=
~DIRECTION:

f77
mflush_(fstno); mflush(stno);

/*Findoutwheretostartsearching
*/ save

=
Curseq; f77

termin_(residue,
(int)len); if

(mode
&
SSTART)

Curseq
=
(mode
&
SEOF)
7

Reshdr.lastres:Reshdr.firstres;
elee

Curseq
=

NEXTR(Curseq);
/*
Searchbytypeproceedslinearly,butby

sequence
*
goesinbinarysearch.Notethatseveraltemplates

*
mayhavethesamenameandallmatchtheuser'sresidue
/ if

(mode
&
STYPE)
{

while(Curseq>=0){

if

(!tmatch(Curtpl.restype,residue))
break;

Curseq
=

NEXTR(Curseq.);
}

Curseq
=

mbsrch(stno,residue,&i,&j);

}
else /*Ifwefailedthenwerestorethepointer

/ if
(Curseq==-1)
{

Curseq
=
save; return(-1);

} /*Check
ifthisisthesameaswherewewerebefore
*/ if

(Curseq
=
save)

Mode&=
~DAT_IN_CORE;

Mode&=
~ADVANCE; return■ o);

/*Done*/

#



mSeek.G
/* *

Mseekareturnstheindexoftheatomatomname'.Binarysearch
is *

usedsincetheatomsmustbein
alphabeticalorder. */ #frºde■f/7

mseeka(stno,atomname)
intstro; char"atomname; #else mseeka_(fstno,atomname,len) int*fstno; char*atomname; longlen; #endi■

{

inthi,lo,mid,comp; registerMDBSstream;
#ifoieff77

intstno; stno=
*fstno;

#endi■
stream
=

&_mstrm{stno);
if
(Curseq
:0){

errmidas
=

EM_ATEOF;
#iftiefMDEBUG

merror("mseeka");
#endi■

return(-1);
}

/*Binarysearch
"/

#ifdeff/7

termin_(atomname,
(int)len);

#endi■
hi=

Curtpl.natom;
lo=O; mid=(hi+lo)/2; do

comp
=

amatch(Curcon■ mid].atname,atomname);
if
(comp--0)

return(mid);
elseif
(comp
>0)

hi–mid;

else

lo=mid;

mid=(hi+
lo)/2;

}
while(mid|=lo); /*NotethatmidcanonlybeequaltoloandNOThi
/ if

(amatch(Curcon■ mid].atname,atomname)
==0)

return(mid);
else

return(-1);

} /* *

Mbsrchdoes
a
binarysearchon'stream'andattempts
tofindresidue

*

'resseq'.Thelastvaluelookedatandthetestresultarestored
*in"mid'and“comp’respectively.

*/
mbsrch(stmo,resseq,mid,comp) intstro; char*resseq; int“mid,“comp;

{

registerhi,lo; registerMDBSstream; stream
=

&_mstrm{stno);
hi=

Header.rescrit;
lo=0; “mid=(hi+lo)/2; *comp

=1; if(hi==0)

return(-1);
do

“comp
=

smatch(Residue■ "mid].seq,resseq);
if
(*comp==0)

return(“mid);
elseif
("comp
>0)

hi-“mid;

else

lo="mid;

“mid=(hi+lo)/2;

}

while(“mid|=lo); /*Notethat“midcanonlybeequaltoloandNOThi
/

*comp
=

smatch(Residue■ "mid].seq,resseq);
if
(*comp==0)

return(“mid);
else

return(-1);

5



mflush,C
2$Header:

/us/sro'local/midassroºmdbs/Rcs/mflush.c.v.3.284/12/0613:52:57amol *Copyright
(c)1983bytheRegents
oftheUniversity
of
California. *Allrightsreserved.

*

Release1.09Apr1982
*

Release2.013May1983 */ #ifndefvrms #include<mdbs.h> #else #include"MIDAS$H:mdbs.h" #endi■
/* *

Mflushforcestheincoredataofthestreambewrittenouttodisk */ #ifnde■fº
mflush(stno)

intstno; #else mflush_(fstno)
int*fstno; #endi■

{

registerMDBSstream; longoffset;
#iftie■fº■■

intstno; stno=
*fstno;

#endi■
stream
=

&_mstrm{stno];
if
(!(Mode
&
MFLUSH))
/*Flushonlywhennecessary
7

return(0); GETLONG(offset,Curres.offset);
if(Floc
=
offset)/*Getto

correctoffsef"/

bseek(Fo,offset,0); bwrite(Data,(int)
Reshdr.atomsize,
(int)

Curres.atom.cnt,
Fq); Floc=

btell(Fd);
/*Resetpointer
tonewlocation
*/ Mode&=

~MFLUSH;
/*Neednotflushnexttime*/

return(0);
/*Done*/

#



blo,G 2*aderbiogw3.986.072114:54:40gregeExps
/ •

copyright
(c)1983bytheRegents
oftheUniversity
of
California. *Allrightsreserved.

*

Release2.0
*

Release2.1 */ #ifnde■vms #include<mdbs.h> externint externchar #else

13May1983 27Jul1983

errno; “sys_errlist■ ];
#include"MIDAS$H:mdbs.h" externnoshareint externmosharechar #endi■ #include<errno.h> #include<stdio.h> bopen(file,mode)

errno; “sys_errlist■ ];

char*file,"mode;
{

int

rw,f;

rw=
mode(1]--'+'; switch(“mode)

{

case'w': default:
f=

create(file,rv); break;
if((?=
open(file,rv?2:1))<0){

if
(errno--

ENOENT)
f=

create(file,rv);

}

lseek(f,OL,2); break;
f=
open(file,rv?2:0); break;

#iftie■ #endi■ #iftie■ #endi■
}

err_midas
-

EM_ILLMODE;
MDEBUG

merror("bopen"); return(-1);
} if(f==-1){

err_midas
=
errno;

MDEBUG
merror("bopen");

}

return(f);
create(file,rv) char*file; intrw;

{

intf;

#ifndefvrms

f=
creat(file,0644);

#else
/* *

MUSTbemode644to
preventRMS

*
fromzerofillinglastblock.

*

MUSTbe
rmf-stream_lf
for
Iseek(EOF)

*toworkandto
preventinsertion

*of
extraneous•CR>'s.

*/
f=
creat(■ ile,0644,"rfm=stmlf");

#endi■
if(nºw&&fx-0)
{

close(f);
f=
open(file,2);

} if(f==-1){

err_midas
=
errno;

#ifole■MDEBUG

merror("create");
#endi■

}

return(f);

E



bio.c bread(data,size,count,fo) #iftie■ #iftof #endif #endi■ #iftef #endi■
“data; size,count; fo; longtotal; intn; total=

((long)size)
*

((long)count); CHECKTOOBIG
if
(total
-
32000)
{

err_midas
=

EM_TOOBIG;
MDEBUG

merror("bread"); return(-1);
} n=

read(■ o,data,(int)total);
if(n---1)
{

err_midas
=
errno;

MDEBUG
merror("bread"); return(-1);

return(n
/
size);

bwrite(data,size,count,fo)char int int
{ }

char int int
{

#iftief #iftie■ #endif #endi■
"data; size,count; fo; longtotal; total=

((long)size)
*

((long)count); CHECKTOOBIG
if
(total
-
32000)
{

errmidas
=

EM_TOOBIG;
MDEBUG

merror("bwrite"); return(-1);

#iftief #endi■
}

bclose(fo) int
{

#iftie■ #endi■
}

long bseek(■ d, int long int
{

#iftef #endi■
size=
total; total=

write(■ d,data,size); if
(total==size)

return(count);
if
(total
&0)

errmidas
=
errno;

else

err_midas
=
EINTR;

MDEBUG merror("bwrite"); return(-1);
fo; register

i; i=
close(■ d);

if(i==-1)
{

errmidas
=
errno;

MDEBUG
merror("bclose");

return(i); loc,type) loº, type; longaddr; addr=
seek(fo,loc,type);

if
(addr==-1)
{

errmidas
=
errno;

MDEBUG
memor("bseek");

}

return■ addr);

E



bio.c longbtell(■ d) intfo;

return(bseek(■ d,
OL,1));

brewind(■ o)
intfo;

return(bseek(■ d,
OL,0));

}

merror(s) char*s;
{

■ puts(s,stoler■ );
if

(err_midas)
{

fputs(":",staerr); fputs(errmidas
>07

sys_errlist■ errmidas]:midas_errlist■ -errmidas], stolerr);

kºrº.stolerr);
if
(nargs()
>1)

abort();

}

#ifole■vms /* *
Exit()"writearound"forfunnyVMSexitcodes.

*
Thisroutine
is
includedherebecausebiois *

includedbylotsof
programs.

*/ #undefexit #include<ssoef.h> exit(n)

exit(n?ss;ABORT
:

SS$_NORMAL);
}

#endi■
E



match,
G ■■ ur

//solocalmbassrondhs/RCSmalchev3.284/12/0613:52:43arnok■ /* •
copyright(c)1983bytheRegents
oftheUniversity
of
California. *Allrightsreserved.

*

Release1.0
*

Release2.0 */

9Apr1982 13May1983

#ifndefvrms #include<mdbs.h> #else #include"MIDAS$H:mdbs.h" #endi■ /* *

Smatchmatchesthestringsas
sequencenumbers

*/
smatch(s1,s2) registerchar*st,"s2;

{

register
i; if(s1=="||“s2==")

return(0);
for(i=0;i<
RES_SECSIZE;it4,st4+,s2++)
{

if(s1=="||
“s2=="7")

continue;
if(s1=*s2)

return(‘st
-
“s2);

if(‘st==\0')

return(0);

}

return(0);
} /* *

Timatchmatchesthestringsasresiduetypes */
tmatch(s1,s2) registerchar“sí,“s2;

{

register
i;

registerhasmagic;
if(‘st=="||
“s2==")

return(0);

hasmagic
=
FALSE; for(=0;i<

RES_TYPE_SIZE;Hits1++,s2++)
{

if(s1=="7"||“s2=="7")
{

hasmagic
=
TRUE; continue;

} if(“stl-“s2)
{

if
(hasmagic&&
smatch(s1,s2)==0)

return(0);
else

return(*st
-
“s2);

h(“sí==\0')

return(0);

return(0);
} /* *

Amatchmatchesthestringsasatomnames
*/

amatch(s1,s2) registerchar“sí,*s2;

register
i; for(i=0;i.<

AT_NAMESIZE;itt,st-4,s2++)
{

if(‘st==\0'||“s2==\0')

return(‘st
-
“s2);

if(s1=="||“s2=="?")
continue;

if(s1=“s2)

return(‘st
-
“s2);

}

return(0);

:



gettemp.c
%

*/usr/solocalmklassroºmdbs/Rcsgottempo
wasswizos13:53:57am *Copyright

(c)1983bytheRegents
oftheUniversity
of
California. *Allrightsreserved.

*

Release1.0 *

Release2.0 */ #ifndefvrms #include<mdbs.h> #else #include"MIDAS$H:mdbs.h" #endi■ staticchartfile■ MBASELEN]; staticintinit;
gettemp(suffix) char“suffix;

{

registerchar unsignedpid;

char
-

if(linit)
{

init=
TRUE;

9Apr1982 13May1983 *s,*.dot;

stropy(tfile,MBASE); pid=
getpid();

s=

&tfile[strlen(tfile)
-1); *s='a'; while(*--s--ºx)

{

“s=
(pid%TO)
+'0'; pid/=10;

}

} s=

&tfile(stren(tfile)
-1); dot=s.41;

streat(tfile,suffix); while(access(tfile,
0)=-1)
{

if(‘s=='z')
{

err_midas
=

EM_NOTEMP, merror("gettemp"); return("/");

#iftiefMDEBUG #endi■

“s=(“s)+1;

}
"dot=\0'; return(tfile);

F



block.c
/

(leader
/usr/sro/local/mklassro/mdbs/RCShlock.c.
v.

3.285/07/1213:39:27amok /*

*Copyright
(c)1983bytheRegents
oftheUniversity
of

California. *Allrightsreserved.
*

Release1.09Apr1982
*

Release2.013May1983
*

Release2.127Jul1983 */ #i■ cºe■vms DELIBERATESYNTAXERROR (youshouldbeusingthefile
"block.mar"insteadofthisone #endi■ blkcpy(from,

to,size) char*from,“to; intsize;
{

#ifdefvax #iftieflint

from=
from,to-to,size=
size;

#endi■
asm("movc312(ap),“4(ap),“8(ap)");

#else #iftiefSYSV

memopy(to,from,size);

#else

registerintºf-(int’)from,
“t=(int*)to; registercount

=

size/sizeof(int);
do

*t-H=
"f**; while(--count);

#endif #endi■
}

blkcr(buf,size) char*buf; intsize;
{

#ifdefvax #iftieflint

buf=buf,size=size;

#endi■

asm("movc5$0,(ro),$0,8(ap),"4(ap)");

#else #iftie■ #else #endi■ #endif
SYSV memset(buf,

0,size); registerint“p=(int*)buf; registercount
=

size/sizeof(int); do

‘p-H=0;

while(--count);

;



mdata.C.
/-
$Header:mdata.c,

v7.686/07/3113:05:00

#Wm.8conradExp$7
#include<mdbs.h> #else #include"midas$h:mdbs.h" #endi■

/*Errornumberandmessages
*/ interrmidas; char"midas_errlist■ ]

={

"Noerror", "Illegalmode", "Argumenttoolarge", "Notemporaryfilename", "Invalidstreamnumber", "Permissiondenied", "Indexoutofrange", "Toomanyopenstreams", "Outof
memory", "Filetypemismatch", "Emptydatabase", "Illegaloperation", "Atendof

database",
structstream_def_mstm|MAXSTREAM]; #ifnde■mê8000 unionlong_def_longconv; #endi■

/*Mobserrornumber
*/ /*Errormessages

*/ /*
Streams
"/ /*

Conversionunion
"/

;



/usr/srclocal/midas/h/midas
h /*

$Header:midas.h,
v315

86/08/04
y

8:25:43arnokiExp$7

/.
"midash *Copyright

(c)1983bytheRegents
oftheUniversity
of
California. *Allrightsreserved.

*

Release1.09Apr1982
*

Release2.013May1983
*

Release2.127Jul1983
*

Release2.212Oct1983 */ /* *

Generalconstantdefinition
*/ #defineMAXMODMAXSTREAM

/*
Maximumnumber
ofmodels
“A #if

GRAFENG
=IRIS #defineMAXREPLY

5/*
Maximum
#ofreplies
ºf

#elee #defineMAXREPLY
14/*
Maximum
#ofreplies
"Z

#endi■ #defineMAXINROT
8/*
Maximum
#ofinternalrotations
*/

#defineMAXDIST
10/*

Maximum
#of
distancecalcs"/

#defineMAXANGLE
2/*
Maximum
#ofanglecalcs
/

#defineMAXPSOBS(MAXINROT-MAXMOD+6)
/

Maximum
4PSmemory

/*Ifyouchangethisconstant,you'll *haveto
recompilelibgu,intr,

*

editor,andmenu
ºf

#defineCHEATSZ512/*sizeof"cheaf"buffer"Z
#defineMOLNMSZ
40/*Sizeofnameof
molecule
*/ #if

GRAFENG
==PS2||GRAFENG
==MPs #defineATOPS100.0/*

Angstroms
toPictureSystemunit #defineMAPCRD(z)

(

mapcro
=(z)
“ATOPS,
\

(

mapcra
-0)7(
mapcro
-
0.5):
(

mapcro
+0.5))

#defineUNMAPCRD(z)((z)/ATOPS) #defineMAPANGLE(a)((ps_t)(a

“K16K.0/90.0)) #defineUNMAPANGLE(a)
(a
90.0/K16K.0) #endi■ #if

GRAFENG
==PS300 #defineATOPS((ps_t)1)

#defineMAPCRD(z)
(z) #defineUNMAPCRD(z)

(z) #defineMAPANGLE(a)
(a)

UNMAPANGLE(a)
(a)

#if
GRAFENG
==IRIS #defineATOPS((ps_t)1)

#defineMAPCRD(z)
(z) #defineUNMAPCRD(z)

(z) #defineMAPANGLE(a) #defineUNMAPANGLE(a)
(a/10.0) #endi■

/* *
Theatomstatusbit
definitions

*/ #defineSHOWBIT
01

#defineBREAKBIT
02 #defineLABELBIT

04 #defineDISTBIT010 #defineWATCHBIT020 #defineROTBIT040 #defineANGLEBIT0.100 #defineSURFBIT0200 #defineNORLBIT0.400 #defineVDWBIT01.000 #defineBONDBIT020000 #defineSTARTBIT0.40000 #defineEXISTBIT0.100000
/* *

Mseekrmodes
*/ #defineFBSEEK04 #defineBBSEEK06 #defineFLSEEK05 #defineBLSEEK0.17 #defineCFLSEEK

01 #defineCBLSEEK
03 /* *

Electrostaticpotentialconstants
*/ #defineESPRNG256 #defineESPMID128 #defineESPMIN-128 #defineESPMAX127 #defineESPMAXPTS512 #defineSIGNORE0200

((Angle)
(a“10))

/*Thisatomtobeshownduringdisplay
7 /*

MOVETOthisaform*/ /*Thisatomisfobelabelled
*/ /*Thisatomneededfordist,calculation

*/ /*Thisatomisbeingwatched'
7 /*Thisatomneededforforwardrotation

*/ /*Thisatomneededforanglecalc.*/ /*
Displaythesurfaceofthisatom*/ /*Noresiduelabelonthisatom*/ /*vanderWaalssurfacebit*/ /*AtomispartofSSorHHbond

/ /*Thisatomstarts
anewchain*/ /*Thisatomisreal(notplaceholder)

*/ /*
Forwardbinaryseek
/ /*

Backwardbinaryseek
/ /*

Forwardlinearseek
/ /*

Backwardlinearseekºf /*
Continuingforwardlinearseek
/ /*

Continuingbackwardlinearseek
/ /*Rangeof

normalizedpotentials
"Z /*1/2ESPRNG

"/ /*
Minimumvalueinrange
7 /*

Maximumvalueinrange
7 /*

Maximumnumber
ofptsperatom"/ /*Westeal

abitfromthecolorbytefor *

surfaces
toallowdisplayofdotsof *

selectivepotentials
"Z

E



/usr/srolocal/midas/h/midas.h
#if

GRAFENG
==IRIS ■ ide■C00■

/* *
OnsomeIRISsystems,colorisa

macro,nota
function.Thiscauses

*

complaints,since
itisalsoastructurefieldnameinstructatom_def.

*
Theeasiestpatchisto

undefinethemacro,andprovide
a
interface

*in
libguiris.

*/ #undefcolor #definecolori_color #endi■ #endifIRIS /* *
Atomdatastructuredefinition

*/ structatom_def
{

floatx,y,z; floattempfac; shortstatus; charcolor,scolor,lookor,pad■ ; shortpad2;

}; /* *

Surfacedatastructuredefinition
*/ structsurf_def

{

shorts_nentry; long_ts_addr;
}; /* *

Surfacefileheaderdefinition
*/ structsrfhdr_def

{

floatsh_minesp,sh_maxesp;
}; /* *

Surfacedescriptiontabledefinition
*/ structsrftabdef

{

shortst_mpts; charst_pot; charst_color;

/*Atomcoordinates
"Z /*

Temperaturefactor
*/ /*Atomstatus(16bits)*/ /*Colors(bond,label)

7 /*Forcesizeto4nbytes
“ /*

Number
ofentries
inthe *

surfacedescriptiontabl
/*
Surfacepointsaddress

/*
Min/maxpotentials
ind /*

Number
ofpoints
*/ /*

Potential
ofthesepoints /*Colorofthesepoints

*/

}; /* *
Bonddatastructuredefinition

*/ structbonddef

char
b_resseq[2][RES_SEQ_SIZE];
/*
Residuesequencenames
*/ char

b_atname[2][AT_NAME_SIZE];
/*Atomnames
*/ longb_pad;

/*Padtosamesizeas

*...
atom_def"/

};
double_mapcro; #ifdefvrms /*

commondefinesforpipeVO(a
VMESSkludge■ )
".

#defineTO_CHILD
96 #defineFROMCHILD97 #defineTO_PARENT

98 #defineFROMPARENT99 #endif

:



editor.h
/-
$4eader:editor.h,
v

3.2886.09,
- /*2511:17:30ConradExp$
y

ents

*A/ghts■ 88%d
oftheUniversity

of
California.

- *

Release2.013May1983
*

Release2.15Jul1983
*

Release2228Jul1983
*

Release2.318Aug1983 */ /* *

Compilationcontrolflags.
*

#defineSYSTEM
-

indicates"released"versionof
executables

*

#defineEDITONLY
-
editordoesdatabaseoperationsonly
-nopictures *#defineDRAWPIC

-
editorgeneratesstaticpictures
-
intrmodulenotused “NOTE:EDITONLY

&

DRAWPICaremutuallyexclusive
-donotdefineboth!

*

#defineONEPROC
-
editorandstoragemoduleareoneprocess

*

#defineDOSTATS
-

collectcommandstatistics
*/ #ifndefEDITONLY #ifnde■vms /*Themachinetypeis

selected
intheMakefile
%

#else #include"MIDAS$H:machdef.h" #endi■ #endi■EDITONLY #ifnde■vms #include<mdbs.h> #include<rnidas.h> #if
GRAFENG
==PS2 #include<ps.h> #endi■PS2 #if

GRAFENG
==PS300 #include<ps300defs.h> #endifPS300 #if

GRAFENG
==MPS #include<mps.h> #endi■MPS #if

GRAFENG
==IRIS #include<irisdefs.h> #ifdefEMULATE

#include<fakegl.h> #endi■EMULATE #endifIRIS #elseVms #include"MIDAS$H:mdbs.h" #include"MIDAS$H:midas.h"
#if

GRAFENG
==PS2 DELIBERATESYNTAXERROR(Donotknowwhatto

includeyet) #2ndi■PS2 #if
GRAFENG
==MPS #include"MIDAS$H:ps.h" #endifMPS #if

GRAFENG
==PS300 #include"MIDAS$H:ps300defs.h" #endi■PS300 #if

GRAFENG
==|RIS #include"MIDAS$H:irisdefs.h" #endi■IRIS #endi■vms #include<stdio.h> #ifndefvrms #ifredefIRIS #defineDOSTATS #endi■ #elseVms #defineONEPROC #defineSscan■vmsscan■

/*editorandstoragemoduleareone*/

/*YetanotherVMSC2.0bug/

/*
#defineDRAWPIC
/*haveeditordrawprettypicturesitself
/

#endi■vms #defineMAXSTACK
10/*Inputstackdepth
ºf

#defineMAXMSTCK
5/*Maxnestedinrot*/

#defineMAXALIAS
20/*

Number
ofaliases
*/

#defineMAXVALLEN256/*
Maximumtokenlength
7

#defineBUFLEN256/*
Temporarybuffersize
/

#definePIPESIZE4096/*Sizeofpipebuffer
'/

#defineITEMSIZE
4/*Offsetperinst7

#defineONBITS(SHOWBIT
|

SURFBIT
|

LABELBIT|VDWBIT)
/*
Lexicalcodesofinputtokens
ºf

#defineNOMORECOM
0

:



editor.h #define
NAME

#defineSEMICOLON #defineTILDA º■ mo00MMA #define #define #define #define #define #define #define #define #define #define #define #define #define
/*
Internalcommandcodes
*/

#define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define
AND MODEL RESIDUE ATOM COUNT HYPHEN EXCLPT EOC GCOMWORD SCOMWORD NCOMWORD TFRANGE ESPRANGE DISPLAY

O
CHAIN
1

LABEL
2

SHOW
3

SURFACE PCOLOR
5

ALIAS
7

PREAD
8

STOP
9

OPEN10 CHDIR12 SAVE13
FINROT14 BINROT15 DIST16 MATCH17 ANGLE18

REVERSE
9

GETCRD20
SETCOM21 FIXREV22 RLABEL23 VDW24

VDWOPT25 LINK26
REDRAW27 HALFBND28 ALIGN29

i1

/*
Needsbits*/ /*Needsbits*/ /*Needsbits*/ /*Needsbits*/ /*Needsbits*/ /*Needsbits*/ /*

Needsbits*/ /*Needsbits*/ /*Needsbits*/ /*Needsbits*/ /*Needsbits*/ /*Needsbits*/ /*Needsbits*/

#if
GRAFENG
==IRIS #defineCPK30 #else #definePICK30 #endif #defineADDGRP31 #defineSWAPAA32 #defineSWAPNU63 #defineADDAA34 #defineADDNUC35 #defineDELGRP36 #if

GRAFENG
==IRIS #defineMAPCOLORS

37 #endi■
/*
Modesof
operationforgettoken()
*/

#defineNORMAL0 #defineKEYWRD1 #defineTILSPC
2

/*
Normal
*/ /*

lo■ entifykeyword
/ /*Readtillwhitespace
/

/*
Debuggingbits*/

#ifole■DEBUG #defineD_PG01
#defineLD_PGO2 #defineD_LEX04 #defineLD_LEX010 #defineD_PARSE020 #defineLD_PARSE040 #defineD_EDIT01.00 #defineLD_EDIT0200 #endi■DEBUG

/*
Commandcodesto

MIDAS-STORE
*/

#defineS_QUIT #defineS_APPEND #defineS_SREPLACE #defineS_BREPLACE #defineS_DRAW #defineS_DELETE #defineS_REPLACE #defineS_OBJECT #defineS_SCHDIR #defineS_LREPLACE #defineS_HLFBND
10 #defineS_IDENTRES

11 #defineS_IDENTATM
12 #defineS_ADD13

§



editor.h #defineS_INSERT #defineS_RENAME #defineS_REMOVE fº■ ho
S
BACKWARD #defineS_FORWARD #defineS_GETLEVEL

14 15 16 17 18 19

#defineS_SETLEVEL
20 #defineS_FINDNEXT

21 /*
Modesofrotationanddistance
*/

#defineINACTIVE
00 #defineACTIVE

01 #defineHOLDALL036 #defineHOLD(x)

(02<<(x))

#defineBACKWRD040 #defineMCHAIN01.00 #defineREMAKEMAT0200 #if
GRAFENG
==PS300 #defineSENDCONN0.400 #endi■

/*
Spacifierstatusflags
/

#defineDUPRES
01 #defineDUPMOD

02 #defineHASLTF04 #defineHASHTF010 #defineHASLESP020 #defineHASHESP040 /*Modesof
coloring
*/

#defineBCOLOR
ol

#defineSCOLOR
02 #defineLCOLOR04 #defineVCOLOR010 #defineALLCOLOR0.17 /*Flagsassociatedwithmodels

"Z
#definePSOBot

#defineSETCM02 #defineSETCNT04 #defineSETRNG010 /*
Modesof"firstmode"whendrawing
a
residue
/

#defineFM_NONE
O

#defineFM_MOVE
1

#defineFM_LINE
2

/*
Rotationactive
*/ /*

Requiredatomnot*/ /*
Backwardrotation
*/ /*

Mainchainrotation
*/ /*

Remakematrix
*/ /*Sendconnection

tofunc *

network
ºf

/*Valousmacrodefinitions
*/

CURLINEcstck[stptrl.cinput.c_line CURSTRMstck[stptrl.cinput.cstrm
CURNDXcstck[stptrl.c_index

#define #define #define #define #define #define #define #define #define struct struct struct struct
NEXTC(CURNDx
<0)*

getc{CURSTRM):CURLINE(CURNDX++] talloc(n,
s)
(structtokendef")alloc(n,
s)

walloc{n,
s)
(structwordrangedef")alloc(n,
s)

salloc(n,
s)(structspec_def")alloc(n,
s)

spalloc{n,
s)
(structspecistdef")alloc(n,
s)

challoc(n,
s)
(structchaindef")alloc(n,
s)

alias_def
{

char"aname;/*Aliasname*/ char"aline;/*Aliasexpansion
"/ atab■MAXALIAS]; wordrange_de■

{
char*w_first;
/*Firstwordofrange
7 char*w_last;

/*Lastwordofrange
7

structwordrangedef*w_next; specistdef
{

intsp_cnt;
/*Countofthisrange
7

structwordrange_de■“sp_range;
/*
Pointer
torange
7

spec_de■
{

ints_stat;
/*
Variousflags
/

floats_t■ min,s_tfmax;
/*Tempfactorrange
7 floats_espnin,s_espnmax;

/*ESPrange
7

structspecistdef“s_model;
/*Modelrange‘’

structspecistdef“s_residue;
/*
Residuerange
7

structspecistdef“s_atom;
/*Atomrange
7

structspec_de■“s_next; tokendef
{

intt_type;/*Tokenlexicalcode*/ char"t
value;/*Tokenstring*/

structtoken_de■*t_next; token; cstack_def
{

intc_index;
/*Bufferlocation
*/ union

{

§



editor.h struct struct #ifndef struct #if

char"cline; FFcºm
c
impul. cstck[MAXSTACK); command_def

{
charcom_type; charcom_num; char"com_name;

int
com_count; chain_de■

{
intch_rotb; intch_rot■ ; char

ch_start[RES_SEQ_SIZE:1];
structchain_def*ch_next; mobsdef

{
char"m_fname; char“m_aname;

intm_flags; intm_fo; ints_fo; intsd_fo; intm_active; int
m_nchain; floatm_com/3]; floatm_min[3]; floatm_max{3]; floatm_size; floatm_espnin,m_espnmax; structchain_def"m_chain; mob■ .MAXMOD); EDITONLY inputdef

{
chari_type; charI_monum; char

i_name{RES_SEQ_SIZE+1];
char

i_altname■ RES_SEQ_SIZE+1];
inti_size; inti_ndata; chari_newchain; chari_firstmode; GRAFENG

==PS300

”

Whputstream,
/*
Commandtype*/ /*

Commandnumber
*/ /*

Commandname*/ /*
Commandusecnt
"Z /*

Information
foronechai /*Firstbackwardrotation

/*Firstforwardrotation
*/ /*Nameoffirstresidue

/ /*
Pointer
tonextchain*/ /*Filename*/ /*

Alternatefilename*/ /*
Variousflags
/ /*

Coordinate
dodescripto

/*
Surfacedo
descriptor
ºf /*

Surfacedatadescriptor
/*
Number
ofactiveatoms /*

Number
ofchains
"/ /*

Centerofmasstotal*/ /*
Minimumcoordinates
*/ /*

Maximumcoordinates
“ /*

Greatestrangefromcof /*
Min/maxESPvalues
*/ /*

Pointer
tochains
ºf /*

Commandcode*/ /*Modelnumber
*/ /*

Residuesequencenam /*
Alternatename*/ /*Sizeofbuffer

ºf /*
Number
ofdata"/ /*Newchainstarting

*/ /*Noatomdisplayed
7

#endi■ struct #endi■ struct #if #endi■ #if

ps_l_x,i_y,i_2; ps_ti_b(,i_ly,i_b.; chari_color,i_lcolor; inrotdef
{

intr_
;

intr_link■ ; intr_linkb; charr_natom; charr_model; char
r_resseq[4][RES_SEQ_SIZE+1];

_t GRAFEN char int

r_atom■ 4][AT_NAME_SIZE+1]; r_initangle; r_rotangle; r_loc■ 4][3]; r_mat(4][4],r_invmat(4][4];
G==PS300 “r_locname[2]; r_nloc, d_type; d_model■ 2; d_resseq[2][RES_SEQ_SIZE+1]; d_atom■ 2][AT_NAME_SIZE41], d_obloci2); d_psloci2];

GRAFENG
==IRIS ps_td_x(2],d_y(2],d_z(2]; GRAFENG

==PS300 int
d_vecnum(2]; char‘d_vecname{2}; angle_def

{
char
a
type; chara_natom; char

a
model■ 4}; char

a_resseq[4][RES_SEQ_SIZE+1];
char

a_atom■ 4][AT_NAME_SIZE+1];
/*In
halfbondmode
7º' /*

Coordinate
offirstatom*/ /*

Coordinate
oflastatom*/ /*FirstandlastBONDcolor*/ /*Typeof

rotation
"/ /*Linktonextrotation

*/ /*Linktolastrotation
*/ /*

Number
ofatomsspecified
? /*Modelnumber

of
rotation
"/ /*

Residue
ofrotation
*/ /*Atomsofrotation

*/ /*Initialtorsionangle"/
/*Actualrotationangle‘’ /*

Coordinates
ºf /*

Matrices
touse*/ /*Nameof

rotationmatrix
*/ /*

Distanceactive
7*/ /*Modelnumber

of
distance
ºf /*

Residuesinvolved
"/ /*Atomsinvolved

ºf /*
Location
in
residue
/ /*

Location
of
coordinates
"/ /*

Coordinates
ofatoms
"/ /*

Distanceactive
7*/ /*

Number
ofatomsspecified
"/ /*Modelnumber

ofangle
7 /*

Residuesinvolved
"/ /*Atomsinvolved

"/

§
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in■à
obloq■ )

hla■ sº'■.º:
in
residue
/

º

ocationof
coordinates
#
GRAFEMG==|RS ps_ta_x(4),

ay(4),a_z(4];/*
Coordinates
ofatoms
"/

#endi■
};

#endi■EDITONLY structbedef
(

floatb_x(2];/*
Coordinates
of
hydroge floatb_y[2];/*...or

disulfide-bonded
"/ floatb_z(2];

/*...atoms.
*/ char

b_res|2|[RES_SEQ_SIZE];
/*
Residuesequencenum char

b_atom■ 2][AT_NAME_SIZE];
/*Atomnames
*/ charb_disp■ 2];

/*
Displayed
7°/ charb_color;

/*Colorofbond*/

}; #if
GRAFENG
==MPS structpsobs
(

structudl_preamblepreamble; structudl_entryuentryIMAXPSOBS];
}

"psobs; #endi■ structspec_def“spec(); structspec_de■‘specs(); structtoken_def“symbol(); structtoken_def“symbols(); structwordrange_de■"wrange(); structwordrangedef"wranges(); char*word(); char"alloc(); char“delims(); char“calloc(),*malloc(); char“sprintf(),“stropy(),“streat();
#i■

GRAFENG
==IRIS Angleto

Angle(); Objectnumobj();
#
endi■IRIS intstptr;/*Inputstackdepth

/ intnalias;/*
Number
ofaliases
*/ int

nbond■ MAXMOD);
/*
Number
ofSS/HHbond intnotcom;

/*
~prefixedcommand
"/

struct struct struct float float struct extern extern
curcorn; commun; ONEPROC store_fo■ 2; store_pid; ONEPROC DRAWPIC

wr,wi,wu,wo,wh,wy; DRAWPIC DEBUG debug; DEBUG anychg; verbose; “all,“nothing; buf[BUFLEN); isterm; nmol; nrot; ndist; nangle; GRAFENG
==PS300 newdist; EDITONLY nreplies; repbuf[MAXREPLY][BUFLEN);

inrotdef
rotation[MAXINROT);

distdef
distance[MAXDIST]; angle_defangles[MAXANGLE]; EDITONLY maxgt■ ,mingtf; maxgesp,mingesp; bc.def structcommand_def

int
com_bits][2][4];

*bonds(MAXMOD]; comtab■ ];

/*
Commandindex*/ /*

Commandnumber
'/ /*Pipeto

MIDAS-STORE
/ /*Storeprocess

id'y /*
Windowvalues
"/ /*

Debuggingmode*/ /*Haspicturechanged
"/ /*

Verbosemode*/ /*
Defaultvalues
"/ /*Outputtempbuffer

'/ /*Isinput
a
terminal
7 /*

Number
of
molecules
"/ /*

Number
of
rotations
*/ /*

Number
of
distances
*/ /*

Number
ofangles
"/ /*

Number
ofreplies
*/ /*Replybuffer
/ /*

Rotationdata7 /*
Distancedata"/ /*Angledata
/ /*Globaltempfactorrange

7 /*
GlobalESPrange
7 /*

SS/HHbonddata"/ /*
Commandtable*/ /*Bitsto

manipulate
7

§
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'Copy■ hl(){0%bytheRogonsoftheUniversity
of
calomia. charid■ .-

editor.c
zºº/**600999,a,nºw

Exp;
% *Allrightsreserved.

*

Release1.0
*

Release2.0
*

Release2.1
*

Release2.2 */

9Apr1982 13May1983 22Jul1983 28Jul1983

"MIDASEDITOR";

#include<signal.h> #ifnde■vms #include<grafeng.h> #else #include"MIDAS$H:machdef.h" #endi■ #if
GRAFENG
==IRIS #include"irisdefs.h" #include<device.h>

#
undefREDRAW/*device.hdefines
a
differentREDRAWthaneditor.h
/

#endi■ #include"editor.h" #if
GRAFENG
==MPS intextdmem

=
FALSE;
/*
default
istousenon-refreshpartition
/

mpserr(errbu■ ) short*errbuf;
{

eprint(errbu■ ); ■ printf(stderr,
"n
MODULE:%sun",id);

fprintf(stderr,"Aborting...An"); abort();
#endi■MPS #if

GRAFENG
==PS300 char*usedev; #endi■ main(argc,argv) intargc,

char

"argv[]; registeri,j, intstop■ );
#ifndefEDITONLY

#if #endif #endi■ #iftief #if #endi■ #if #endif #endi■ #if #endi■ #ifndef #endi■ #endi■ #ifndef #else #endif
GRAFENG
==PS2||GRAFENG
==MPS intpsmems; externint

pstmp■ 150]; DRAWPIC
intmatnam,count
=0;

GRAFENG
==PS2 structpsobspsb|MAXPSOBS]; GRAFENG

==MPS structpsobspsb; DRAWPIC GRAFENG
==PS300 intdmum=0,dtype=0;

/*
Initializevariablesandprocessflags
/

EDITONLY GRAFENG
==PS2
||

GRAFENG
==MPS psmems

=
FALSE; stptr=0;

CURNDX
=-1;

CURSTRM
=
stolin; nalias

=0; isterm
=
isatty(0);

{

charbuf[128]; isterm
=

(getname(FROMPARENT,bu■ )==-1);

}
for(i=1;i<argc;it4)

if
(argv[i][0]=='-')

§



editor.c ##de■ #if #endi■ #endi■ #ifndef #if #endi■ #if #endi■ #if

***M),whº

DEBUG9Witch(agv||
|

case'E':

debug|=
LD_EDIT;

case'e':

debug|=
D_EDIT; break;

case'G':

debug|=
LD_PG;

case'g':

debug|=D_PG; break;
case'L':

debug|=
LD_LEX;

case'I':

debug|=
D_LEX; break;

case'P':

debug|=
LD_PARSE;

case'p':

debug|=
D_PARSE; break;

GRAFENG
==PS300

case"T":

pstraceon(); break;

DEBUG EDITONLY GRAFENG
==PS2||GRAFENG
==MPS

case"?":

psmems
=
TRUE; break;

GRAFENG
==MPS

case'x':

extdmem
=
TRUE; break;

GRAFENG
==PS300

case'X

/*
subprocessdeviceinfo"/

dnum
=

atol(argv[i+1]); dtype
=

atoi(argv[i+2); break;
case't':

/*
alternatedevicename*/

usedev
=

argv[i+1]; break;

#endi■ #endi■EDITONLY

case'v':

verbose
=
TRUE; break;

default:
fprintf(stderr,"%.c'7??\n",

argv[i][j]);

}

l_init();/*
Initializelexicalanalyzer
ºf

#ifoefDRAWPIC
#if

GRAFENG
==IRIS

ginit(); /* *
Thisdummycommand
isherebecausetheIRISterminaltraps

*
thesignalsitselfwhenthefirstgraphicscommand
is *

given.Thiscommandwillthereforeforcethattraptobe *
setupbeforewesetupours,makingourstheeffective

*
one. */

color(BLACK);
#endi■ #endi■

(void)signal(SIGTERM,stop); (void)signal(SIGHUP,stop);

#ifoiefEDITONLY
(void)signal(SIGINT,stop);

#else #if
GRAFENG
==PS2||GRAFENG
==MPS

(void)signal(SIGINT,SIG_IGN);
if

(!psmems)
{

fprintf(stderr,"editor:"-7"flagmissingn");

#ifdefvrns

fprintf(stderr,"crtlib.ob/yfork.exeversionmismatch?vi"); ■ printf(stderr,"(tryrelinkingintrandeditormodules)\n");
#endi■

§



getcom.num();
/*
Initializerotationhandler
"Z

#iftiefvrns

if
(listerm)
{

charbuf[80];
/*Setupstandardpipeenvironment
*/ if

(close(FROMCHILD)
<0)gotobad; if

(close(TOCHILD)
<0)gotobad; if

(close(0)
<0)gotobad; if

(dup2(FROMPARENT,
0)<0)gotobad; if

(close(FROMPARENT)
<0)gotobad; if

(close(1)
<0)gotobad; if

(dup2(TO_PARENT,
1)<0)gotobad; if

(close(TO_PARENT)
<0){

bad:

fprintf(stderr,"EDITOR:can'tsetuppipesn"); perror("pipesetup"); exit(1);
} /*

Apparentlythefirstreadonapipereturns
*
NULL.Soweconsumethathereinstead
ofin *

thelexicalanalyzer
"Z fgets(buf,sizeofbuf,stain);

}

#endi■vms #ifnde■DRAWPIC
setupps();

#endi■ #if
GRAFENG
==PS300

if
(dnum
=0)

psinit((char*)0,dnum,dtype);
else

psinit(usedev);
#iftiefvrns

/*Needtocallcolorhook■ )toforcethelinkerto *
loadinthePS300colormapmodulefromthelibrary
/

r-*>
.,I
r-"..”------4.

#endif #if #ifoe■ #else #endi■ #ifndef #endi■ #endi■ #ifndef #if #endif
PS300 GRAFENG

==MPS if

(extdmem)
mpinit(&0,&1);

else

mpinit(&NRMEMSZ);
einit(mpserr); DRAWPIC psobs

=
&psb; /* *

HavealreadymappedtheUDLstructureintoour *addressspace,butneedto
synchronize
the

*

internalmpuntrantablesaswell. */ getps();
/* *

Thefollowing
istheonlycallto
ucontx().

*
Thismeansthatwearealways
intheMPSCTX

*

contextandhenceneverneedtorecallucontx().
*/ if

(extdmem)
ucontx(&MAXPSOBS,psobs,&MPSCTX);

else

uconb.(&MAXPSOBS,psobs,&NORFCTX);
DRAWPIC putps();

/*
restorecontextforintrprocess
*/ MPS DRAWPIC

if
(listerm)
{

GRAFENG
==IRIS

fileno■ stoout)
=

IRIS_STDOUT; printf("SYNC\n");
/*syncupwithintrº/ fflush(stdout);

§
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#ff #endi■ #if

DRAWPIC GRAFEMG==PS2 psmi■ ) BUFRPS(150); setps((psaddr_t)MAXPSMEM,MAXPSOBS,psb); wport(-2048,2047,-2048,2047,255,0);
huesat(YELLOW); charsz(3,0); setbase();

/*Setuptheinitialmatrices
asidentitymatrices.
*/ for(i=0;i<

MAXMOD;it?)
{

matnam
=('m'<<8)|('0'
+i);

maksps(matnam,&count); tran(0,0,0); stopps();
for(i=0;i3
MAXINROT;it?)
{

matnam
=
('r'.<<8)|('0'
+i);

maksps(matnam,&count); tran■ O,
0,0); stopps();

#endi■

for(i=0;i<2;it4){#if

matnam
=
('g''<<8)|('0'
+i);

maksps(matnam,&count); tran■ O,0,0); stopps();
makeps(pc',&count); entryps(ba'); tran■ O,0,0);/*Makesurethere'ssomethingther stopps(); PS2 GRAFENG

==MPS sdbuff(); wbound(8-2048,&2047,&-2048,&2047); vinten(&63,&0); lspeed(&1); |color(&YELLOW); csize(&3); setbase();
/*Setuptheinitialmatricesasidentitymatrices
*/ for(i=0;i<

MAXMOD;
it:){

matnam
=('m'<<8)|('0'
+i);

ubegin(&matnam,&count);

ttran■ &0,&0,&0); uend();
}

for(i=0;i<
MAXINROT;it?)
{

matnam
=(r'&8)|('0'
+1);

ubegin(&matnam,&count); ttran■ &0,&0,&0); uend();
}

for(i=0;
i<2;itt){

matnam
=
('g''<<8)|('0'
+1);

ubegin(&matnam,&count); ttran(80,&0,&0); uend();
/*
DefineinitialUDL*/

ubegin(&pc',&count); tran(&0,&0,80); uend(); ubegin(&bd',&count); ttran■ &0,&0,&0); uend(); MPs GRAFENG
==IRIS

choose_colors(); iris_colors(); pagecolor(ircolornum(BLUE)); textcolor(ir_colornum(WHITE)); unqdevice(KEYBD); qdevice(MOUSE1); qdevice(MOUSE2); qdevice(MOUSE3); viewport(0,XMAXSCREEN,
O,

YMAXSCREEN);
/*Setuptheinitialmatricesasidentitymatrices.
*/ for(i=0;i<

MAXMOD;#4)
{

matnam
=('m'<<8)|('0'
+i);

makeobj((Object)matnam);
translate(0.0,0.0,0.0);

closeobj();
}

for(i=0;i<
MAXINROT,Ht)
{

matnam
=('r'--8)|('0'
+i);

makeobj((Object)matnam);
translate(0.0,0.0,0.0);

closeobj();

§



editor.c #endi■ #endi■
}

#iftie■ /*

■ or■=0,1,2,...)
malam=(g'<3

0.- makoob(Object!º
translate(0.0,0.0,0.0);

closeobj();
}

makeobj(O_LABEL); closeobj(); makeobj(O_SURFACE); closeobj(); makeobj(O_BOND); translate((Coord)
0,
(Coord)
0,
(Coord)0);

closeobj(); IRIS DRAWPIC EDITONLY
/*Runtheprogram
/

input();
/*seerecoles.c
*/ if

(isterm)
printf("\n");

notcom
=
FALSE; execstop■ (structtokendef")NULL); DEBUG “printspec-printspecifier

*/
printspec(s) struct

{

spec_def
S;

structspecdef“sí; for(s1=s,s1=NULL;si=
st->s_next)
{

fprintf(stderr,"Atmodel"); printwords(s1->s_model->sp_range); fprintf(stderr,"(every9%dth)\n",s1->s_model->sp_cnt); fprintf(stderr,"tResidue"); printwords(s1->s_residue->sp_range); fprintf(stderr,"(every9%dth)\n",s1->s_residue->sp_cnt); ■ printf(stderr,"\tatom"); printwords(s1->s_atom->sp_range); fprintf(stderr,"(every9%dth)\n",s1->s_atom->sp_cnt);
fprintf(stderr,"%.3f
«B:
*%.3ñn",s->s_t■ min,s->s_tfmax);

fprintf(stderr,"%.3f
-ESP→
*%.3fun",s->s_espnin,s->s_espnmax);

} /*

“printwords
-
Printa
range */

printwords(w) structwordrange_de■
{

w;

structwordrangedef*wl; for(wl=w;wil–NULL;wisewi->w_next)
{

■ printf(stderr,"%s",wi->w_first);
if

(wl->w_first
l-
wi->w_last)

fprintf(stderr,"-"ºs",wi->w_last);
fprintf(stderr,"");

} /*

“printtoken
-
Print
a
token */

printtoken(t) structtokendef“t; {

structtokendef“ti; for(t1=tti-NULL;
ti=
ti->t_next)

fprintf(stderr,"%s",t1->tvalue);

}

#endi■DEBUG #ifele■vrns #defineindexstrohr #endi■
/* *

reply
-
Send
a
message
totheuser */ reply(s) char*s;

{

#ifndefEDITONLY
char*index();

if
(nreplies>=
MAXREPLY) return;

.**-I-

Jºmº-
A---
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sº■ ºftwº
s);I■ º■ ,W)=Milj

slicalltophu■ nroples!,"n"); fprintf(stderr,"Baderror
messageMoºs\nSeeMIDASguru,\n",s);

nreplies#4;

#else

■ puts(s,stoout);
#endi■

} /* *

prompt
-

Promptheuser */ rº
if
(isterm)

printf(">");

}

***--

§



lex.C.
/"■ hgadº:/9%W32860529**conder;

*//*

*Copyright(e){009bytheRegents
oftheUniversity
of
California. *Allrightsreserved.

*

Release1.09Apr1982
*

Release2.013May1983 */ #include<ctype.h> #include"editor.h" staticchartokenval■MAXVALLEN); ºinit
-
thelexicalanalyzerinitializingroutine ■ ºlo

{

token.t_value
=
tokenval;

} /* *

gettoken
-
readsinthenexttokenanddetermines
itslexicalcode.

*
Boththelexicalcodeandtheactualstringarestored
inthe “globalvariabletoken'

*/
gettoken(mode)

intmode;
{

charlastc,no,getch(); inti,
checkcom,tilspo; /*

Aliasesareexpanded
bydefault
ºf

checkcom
=
mode==
KEYWRD; tilspo

=
mode==TILSPC;

/*Skipwhitespace
ºf do

lastc
=
getch();

}

while(lastc==
''||
lastc==\t'); /*Storethecharacteranddeterminethetokenlexicalcode*/

token.tvalue(0)
=
lastc; token.t_value(1)

=\0'; if
(tilspo&&lastc=\n'&&lastc=\0'&&lastc
=';)

lastc='a';/*Fakelikewegota
name*/

switch(lastc)
{

case';':

token.t_type
=

SEMICOLON; break;
case'~'
:

token.t_type
=
TILDA: break;

case",":

token.ttype=
COMMA; break;

case'&":

token.ttype=
AND; break;

case'#'
:

token.t_type
=
MODEL; break;

case
"..

token.ttype=

RESIDUE; break;
case'@'
:

token.ttype=
ATOM; break;

case"ø":

token.ttype=
COUNT; break;

case'-':

token.t_type
=
HYPHEN; break;

case'l':

token.t_type
=
EXCLPT; break;

case"O'
:

case"Vn':

token.ttype=
EOC; break;

g



nc=
getch();

while(isspace(nc)
&&nol=\n"); if(nc==<'

|nc=='-')
{

if
(lastc=='B'|lastc==b)

token.ttype=

TFRANGE;
else

token.ttype=

ESPRANGE;
token.tvalue(1]
=ne; token.tvalue(2]

=\0'; break;

}

backspace(no);
/*Fallthroughsine'b'and'e'arelegalletters
*/

default
:

/*Thetokenisa
name.Wemustdosomemorework"Z if

(lisletter(lastc))
{

fprintf(stderr,"%c(%o)ignoredn",
lastc,lastc); gettoken(check.com); break;

} /*Readintheentiretokenandputbackthe *

unusedcharacter
'/ for(i=1;i.<

MAXVALLEN-1;
it?)
{

lastc=
getch();

if
(!tilspo&&
lisletter(lastc))
{

backspace(lastc); break;

} if
(tilspo&&
(isspace(lastc)
||
lastc==';))
{

backspace(lastc); break;
token.tvalue■ ']
=
lastc;

}

token.tvalue■ ]
=\0'; /*Tryto

expandthename*/ if
(tilspo
||

|expand(check.com)) token.ttype=
NAME;

if

(checkcom
&&token.ttype==NAME)

for(i=0;

comtabli).com_type
=

NOMORECOM;
it:)

if

(strncrimp(token.t_value,comtab■ ].com_name, strien(token.tvalue))==0){

token.ttype=

comtab■ ].com_type; curcom
=i,

commun
=

comtab■ ].com_num; comtab■ ].com_count
H.; break;

#iftle■DEBUG
if
(debug
&
D_LEX)■ printf(stderr,"Lex:(%d)>%s.<\n",

token.ttype,token.t_value);
#endi■

return;
} /*

"getch
-
getsthenextcharacterfromtheinput */ char getch()

{

charC; if
(stptr
<0)/*Hitbottom
*/

return(\0');
while((c=NEXTC)==\0')/*Hitendoflevel"/

stptr--;

if((int)
c==-1)
{/*Readfailed*/

(void)■ close(CURSTRM); stptr--; return(\0');
}

return(c);
} /* *

backspace
-
puts'c'backontotheinputstream

*/
backspace(c) charC; {

º



lex.C.
if
(CURNDx
>0)

CURNDX--;
elseif
(CURNDx
<0)

(void)ungetc(c,CURSTRM);

} /* *

expand
-

expandsthecurrenttoken
ifitisanalias */

expand(checkcom)
int
checkcom;

{

inti; for(i=0;i<
nalias;
it4)

if

(!strcmp(token.tvalue,atab■ ].a_name)) break;

if(i--nalias)

return(FALSE);
if
(stptrº.1>=
MAXSTACK)
{

reply("Aliasnestingtoodeep.An"); return(FALSE);
}

stptr-4; CURNDX
=0;

CURLINE
=
atab■ ].aline;

gettoken(check.com); return(TRUE);
} /* *

isletter
-

returnsTRUE
ifitisnota
specialcharacter

*/ isletter(c) charC; {

it(c==?
||c
==''|
c
==8
||c=*|c=\|..

c==|c==|c==@'■
c
==%
||c==<||c=='>''|c==","||c=='-'||c=='l'||c==\n'|| c==\0')

return(FALSE);
return(TRUE);

}

---I-"..”-*º

§



recdes.c /*$Headerrecoes.c.v3.1486,060919:04:53
amok.Exp;
y /*

*Copyright
(c)1983bytheRegents
oftheUniversity
of
California. *Allrightsreserved.

*

Release1.09Apr1982
*

Release2.013May1983
*

Release2.116May1983
*

Release2.228Jul1983 */ /* *

RecursivedescentparserforMIDAS.
*
SeeAho,Ullman,Principles
of
CompilerDesign,

-

Addison-WesleyPublishingCompany,1979,pp180-183
*/ #include<ctype.h> #ifrede■vms #include<grafeng.h> #else #include"MIDAS$H:machde■ .h" #endi■ #if

GRAFENG
==IRIS #include<device.h> #undefREDRAW/*device.hdefines

a
differentREDRAWthaneditor.h
*/

#endi■ #include"editor.h" input()
{

intsave; staticshortjunk;

#ifciefDEBUG
if
(debug
&

LD_PARSE)
fprintf(stderr,"Input()\n");

#endi■
save=stptr; anychg

=
FALSE; do

if(stptr==0)

prompt(); gettoken(KEYWRD);
if
(token.ttype==EOC)

continue;

#i■ nce■EDITONLY #ifnde■DRAWPIC
if(stptr==0)

getps();

#endi■ #endi■

if

(command()
=0)

clearin();
while(token.ttype==

SEMICOLON)
{

gettoken(KEYWRD);
if

(command()
=0)

clearin();

}

#ifndefEDITONLY #iftie■DEBUG

if
(debug
&
D_PARSE)

fprintf(stderr,"Inputlevel=%dn",stptr);

#endi■

if
(save==0&&.stptr==O){

if
(anychg)

drawpic();

#ifnde■DRAWPIC

putps();

#endif

writeeo(); nreplies
=0;

#ifoiefDRAWPIC
#if

GRAFENG
==PS2

push(); window(wl,wr,wo,wu,wh,wy); drawps('pc'); pop(); nufram();

#endi■ #if
GRAFENG
==MPS

tpush(); csize(&3); twind(&wl,&wr,&wd,&wu,&wh,&wy); udata(&pc,psobs); udata(&bd",psobs); tpop(); sdrep();

#endi■ #if
GRAFENG
==IRIS

if(wl=wr&&wal-wu&&wy–wh)
{

pushmatrix();

º:



recdes.c

/*
"Wemustinverthither"andTyon"sincethe

*
IRISusesrighthandco-ordinates

*/ ortho(wl,wr,wo,wu,wy,wh);
depthcue(TRUE); callobj(O_ALL); depthcue(FALSE); popmatrix();

}

tpoff(); gflush(); qreset(); (void)qread(&junk); tpon();

#endi■ #if
GRAFENG
==PS300

printf("[display
all
models}\n");

#endi■ #endi■DRAWPIC
}

#endi■EDITONLY }

while(stptr-=save); return;
}

command()
intstat;

#iftefDEBUG
if
(debug
&

LD_PARSE)
fprintf(stderr,"Command()\n");

#endi■
If

(token.t_type
==TILDA)
{

notcom
=
TRUE; gettoken(KEYWRD);

}
elseif
(token.ttype==MODEL)
{

return(-1);

/*#starts
a
comment
*/

}
else

notcom
=
FALSE;

if
((stat
=
goom())-=0)

return(stat);
if
((stat
=
scom())-=0)

return(stat);
if
((stat
=
noom())>=0)

return(stat);

goom() #iftie■ #endif #iftie■ #endi■ #iftief #endi■ struct F
if
(token.ttypel=
EXCLPT)
{

(void)sprintf(buf,"Unknowncommand"ºs"n",token.tvalue); reply(bu■ ); return(-1); ºne-o structspec_def*s;
DRAWPIC

inti;

DEBUG
if
(debug
&

LD_PARSE)
fprintf(stderr,"Goom()\n");

if
(token.ttype=

GCOMWORD) return(-1); gettoken(NORMAL);
if((s=
specs())==NULL)
{

freespec(s); return(1);
} if

(token.t_type
=

SEMICOLON
&&token.ttype=
EOC)
{

freespec(s); (void)sprintf(buf,
"Expectingatomspecifier(#:@,)andgot*s',\n", token.t_value);

reply(bu■ ); return(1);
}

execgcom(s); freespec(s); DRAWPIC for(i=0;i<
MAXMOD;#4)

if

(mdb■ ].m_frame
l=NULL)

mflush(mdb■ i].m_fa);
return(0); spec_def

§



reccles.c #i■ dof #endi■
}

struct spec{s1) struct
{

#iftief #endi■
struct ■ ºlofºgºIDPARSE

fprintf(stderr,"Specs()\n");specdef

st=s=
spec((structspecdef")NULL);

if(s--NULL)

return(NULL);
while(token.ttype==MODEL
||
token.ttype==

RESIDUE
||

token.ttype==ATOM
|
token.ttype--AND)
{

if
(token.ttype==AND)

gettoken(NORMAL);
st->snext=

spec(s1);
st=

sl->s_next;
if(s1==NULL)
{

freespec(s); return(NULL);

}}

st->s_next
=
NULL; return(s); spec_def

-

spec_de■“sí; structspecdef*s; DEBUG
if
(debug
&

LD_PARSE)
fprintf(stderr,"Spec()\n");

s=
salloc(1,sizeof(structspec_def)); s->s_stat

=0;
S->s_next
=
NULL; s->s_model

=

s->s_residue
=

s->s_atom
=
NULL;

if

(getspec(MODEL,&s->smodel)==-1){

freespec(s); reply("Model(#)specifiermangled.Wh"); return[NULL);
}
elseif

(s->s_model
==NULL)
{

if(s1--NULL)
{

/*
defaulttoallmodels
ºf

s->s_model
=

spalloc(1,sizeof(structspecistdef));
s->s_model->sp_range
=

walloc{1,sizeof(structwordrangedef)); s->s_model->sp_range->w
first=all;

s->s_model->sp_range->w_last
=all;

s->s_model->sp_range->w_next
=
NULL; s->s_model->sp_cnt

=1;

}
else
{

s->s_model
=

sl->s_model; s->s_stat
|=
DUPMOD;

}

} if

(getspec(RESIDUE,&s->s_residue)
==-1){

freespec(s); reply("Residue(:)specifiermangled.Wh"); return(NULL);
}
elseif

(s->s_residue
==NULL)
{

if

(!(s->s_stat
&

DUPMOD))
{

/*
defaulttoallresidues
ºf

s->s_residue
=

spalloc{1,sizeof(structspecistdef));
s->s_residue->sp_range
=

walloc{1,sizeof(structwordrangedef)); s->s_residue->sp_range->w_first
=all;

s->s_residue->sp_range->w_last
=all;

s->s_residue->sp_range->w
next=
NULL; s->s_residue->sp_cnt

=1;

}
else
{

s->s_residue
=

sl->s_residue; s->s_stat
|=
DUPRES;

}

} if

(getspec(ATOM,&s->s_atom)
==-1)
{

freespec(s); reply("Atom(GP)specifiermangled.Vn"); return(NULL);
}
elseif

(s->s_atom
==NULL)
{

/*
defaulttoallatoms
"Z

s->s_atom
=
spalloc(1,sizeof(structspecistdef));

s->s_atom->sp_range
=

walloc{1,sizeof(structwordrangedef)); s->s_atom->sp_range->w_first
=all;

s->s_atom->sp_range->w
last=all;

s->s_atom->sp_range->w_next
=
NULL; s->s_atom->sp_cnt

=1;

}

s->s_t■ min
=
mingtf; s->s_tfmax

=
maxgtf; s->s_espnmin

=
mingesp; s->s_espnmax

=
maxgesp;

;
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while(tferange(s)) relum's);
n

|

getspec(type,
ptr) inttype; structspecistdef“ptr;

{

structspecistdef structwordrangedef inti; ‘ptr=
NULL;

if

(token.t_type
=
type)

return(0);

#iftiefDEBUG
if
(debug
&

LD_PARSE)

w;

fprintf(stderr,"Getspec(%d)\n",type);

#endi■

gettoken(NORMAL);
sp=
spalloc(1,sizeof(structspecistdef));

if

((sp->sp_range
=

wranges())
==NULL)
{

free((char
*)sp); return(-1);

}

sp->sp_cnt
=
count();

if

(sp->sp_cnt
==-1)
{

freelist(sp); return(-1);
h(type=

MODEL)
for(w=

sp->sp_range;
w=
NULL;w=

w->w_next)
{

for(i=0;
w->w_first(i)
=\0';itt)

if

(islower(w->w_first()) w->w_first(■ )
=

toupper(w->w_first();
if

(w->w_last
–

wi-w_first)
}

“ptr=sp; return(0);
}

structwordrangedef

for(i=0;
w->w_last■ ]
=\0';it!)

if

(islower(w->w_last■ )) w->w_last■ ]
=

toupper(w->w_l
wranges()

structwordrangedef*w,*wl;

#iftie■DEBUG
if
(debug
&

LD_PARSE)
fprintf(stderr,"Wranges()\n");

#endi■
if((w=wrange()==NULL)

return(NULL);
w1=w; while(token.ttype==COMMA)

{

gettoken(NORMAL);
if

((wl->w_next
=
wrange()
==NULL)
{

(void)sprintf(buf,"Commabefore"ºs'ignored."m",
token.t_value);

reply(bu■ );
w1=

wi->w_next;
}
else

}

w1->w_next
=
NULL; return(w);

}

structwordrange_def wrange()
{

structwordrange_de■
w;

#iftiefDEBUG
if
(debug
&

LD_PARSE)
fprintf(stderr,"Wrange()\n");

#endif
w=

walloc(1,sizeof(structwordrangedef)); if

((w->w_first
=

word(NORMAL))
==NULL)
{

free((char
*)wy;

return(NULL);
} if

(token.t_type
==HYPHEN)
{

gettoken(NORMAL);
if

((w->w_last
=

word(NORMAL))
==NULL)
{

free((char
*)
w->w_first); free((char")

w;
return(NULL);

}

w->w_last
=w
>w_first;

}
else

g
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}

return(w); thº'
' inttype;

{

char*c;

#iftle■DEBUG
if
(debug
&

LD_PARSE)
fprintf(stderr,"Word()\n");

#endif
if
(token.ttype==NAME)
{

c=

alloc(strien(token.t_value)+1,
sizeof(char)); stropy(c,token.t_value); gettoken(type); return(c);

}

return(NULL);
}

count()
{

inti;

#iftefDEBUG
if
(debug
&

LD_PARSE)
■ printf(stderr,"Count()\n");

#endi■
if
(token.ttype=

COUNT)
return(1); gettoken(NORMAL);

if
(token.ttype=

NAME)
return(-1);

for(i=0;token.tvalue■ ]
le\0';it!)

if

(lisdigit(token.tvalue■ ))
return(-1);

i=

atoi(token.tvalue); gettoken(NORMAL); return();
}

tferange(s) structspec_def*s;
{

register
i;

#iftief #endi■ scom() #iftie■ #endi■
intrngtype; chartype,negative; doublevalue,atof(); if

(token.ttype=

TFRANGE&&tokenttype=

ESPRANGE)
return(FALSE);

DEBUG
if
(debug
&

LD_PARSE)
fprintf(stderr,"Tirange()\n");

rngtype
=

token.t_type; type=

token.t_value(1]; gettoken(NORMAL);
if
(token.ttype==

HYPHEN)
{

negative
=
TRUE; gettoken(NORMAL);

}
else

negative
=

FALSE;
if

(token.t_type
=
NAME)

return■ PALSE);
for(i=0;token.tvalue■ ]
=\0';it?)

if

(lisdigit(token.tvalue■ i)&&token.tvalue■ ']
='.')

return(-1);

value
=

negative7-atof(token.tvalue):atof(token.tvalue);
if
(rngtype==

TFRANGE)
{

if(type==<!)

s->s_tfmax
=
value;

else
-

s->s_tfmin
=
value;

if(type=='•')

s->s_espnmax
=
value;

}
else
(

else

s->s_espnmin
=
value;

}

gettoken(NORMAL); return(TRUE); structwordrangedef*w; structspec_de■*s;
DRAWPIC

inti;

§
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|Willº fprintf(stderr,"Scom()\n");

#endi■
if
(token.ttype=

SCOMWORD) return(-1); gettoken(NORMAL);
w=

wranges();
if((s=

specs())==NULL)
{

freespec(s); return(1);
} if

(token.ttype=

SEMICOLON
&&token.ttype=

EOC)
{

freerange(w); freespec(s); (void)sprintf(buf,
"Expectingatomspecifier(#:@,)andgot*s'An", token.tvalue);

reply(bu■ ); return(1);
}

execscom(w,
s);

freerange(w); freespec(s);
#iftiefDRAWPIC

for(i=0;i<
MAXMOD;
it4)

if

(mob[i].m_fname
=
NULL)

mflush(mdb■ ).m_fa);
#endi■

returnO);
ncom()

structtoken_de■
‘t;

#ifndefEDITONLY
externinthalfbond;

#endi■ #iftie■DEBUG
if
(debug
&

LD_PARSE)
fprintf(stderr,"Noom()\n");

#endi■
if

(token.t_type
=

NCOMWORD) return(-1); gettoken(TILSPC);
t=

symbols();

#ifndef
switch(commum)
{

easeALIAS:
execalias(t); break;

casePREAD
:

execread(t); break;
caseSTOP
:

execstop■ t); break;
caseOPEN
:

execopen(t); break;
caseCHDIR
:

exechdir(t); break;
caseSAVE
:

execsave(t); break;
EDITONLY caseSETCOM

:

execsetc(t); break;
caseVDWOPT
:

execuopt(t); break;
caseHALFBND: if

(halfbond==notcom)
halfbond
=
notcom;

if
(halfbond)

reply("Halfbondmodeis
on.Vn");

else

reply("Halfbondmodeis
off.\n");

break;
GRAFENG
==

PS2|GRAFENG
==MPS casePICK

:

execpick(t); break;

g
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M
\eps caseMAPCOLORS:

execmapcolors(t); break;

#endi■ #endi■EDITONLY
|--(t); return(0);

}

structtokendef
-

symbols()
{

structtokendef*t,*tt;

#iftle■DEBUG
if
(debug
&

LD_PARSE)
■ printf(stderr,"Symbols()\n");

#endi■
if((t=

symbol())==NULL)

return■ NULL);
t1=t;

while((t1->t_next
=

symbol())
=
NULL)

t1=
ti->t_next;

return(t);
}

structtoken_def
-

symbol()
{

char*c; intsave; structtoken_def
“t;

#ifdefDEBUG
if
(debug
&

LD_PARSE)
■ printf(stderr,"Symbol()\n");

#endi■
save=
token.ttype; if((c=

word(TILSPC))
==NULL&&(c=

delims())==NULL)

return(NULL);
t=
talloc(1,sizeof(structtokendef)); t->t_type

=
save; t->tvalue

=c;
return(t);

shell() #ifoief #endi■
}

clearin()
{

#iftief
char*c; DEBUG

if
(debug
&

LD_PARSE)
fprintf(stderr,"Delims()\n");

if

(token.t_type
==COMMA
||

token.t_type
==AND
||

token.ttype==MODEL
||
token.ttype==RESIDUE
||

token.t_type
==ATOM
||
token.ttype==COUNT
||

token.ttype==
TFRANGE
||
token.ttype==HYPHEN
||

token.t_type
==TILDA
||

token.t_type
==EXCLPT)
{

c=

alloc(strien(token.t_value)+1,
sizeof(char)); stropy(c,token.tvalue); gettoken(TILSPC); return(c);

}

return(NULL); structtokendef“t;
DEBUG

if
(debug
&

LD_PARSE)
fprintf(stderr,"Shell()\n");

if
(token.ttype=

EXCLPT)
return(-1); gettoken(TILSPC);

t=

symbols(); execshell(t); freetoken(t); return(0); DEBUG
if
(debug
&

LD_PARSE)
■ printf(stderr,"Stoppedparsing
at9%d("%s')\n",

token.ttype,token.t_value);

§
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|al|M|SEMCOLON440
entype=F00)

gettoken(NORMAL);
g
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/*
$Header:edit.c.
v3.886/04/2509:53:54amok.Exp$*/ /* *

Copyright(c)1983bytheRegents
oftheUniversity
of
California. *Allrightsreserved.

*

Release1.09Apr1982
*

Release2.013May1983
*

Release2.16Jul1983
*

Release2215Jul1983
*

Release2.328Jul1983
*

Release2.423Aug1983 */ #include<ctype.h> #ifndefvrms #include<assert.h> #else #include"MIDAS$H:assert.h" #endif #include"editor.h" #define
ALLSPECsp=s,p=(&first);splinULL;sp=sp->s_next,p-p->p_next

#defineBEGIN
0

#defineEND
1 /*

“p“sel"areflagsindicatingwhetherthecurrentobjectshould “beselectedbedefault,p_*.cnt'arethecounterskeepingtrackof *
thenumberof
matchesforthisobject

*/ structpick_def
{

int
p_modsel,p_modcnt;

intp_ressel,p_rescnt; intp_atmsel,p_atmcnt; structpickdef"p_next;
};

staticstructspecdef“s; staticstructpickdeffirst; staticfloattfmin,t■ max, staticfloatespnmin,espnmax; staticintmol; staticchar
resseq[RES_SEQ_SIZE+1],restype(RES_TYPE_SIZE41];

staticintnatom; staticstructatom_def*atomdata; staticstructsurf_de■"surfdata; staticintp_on,p_off,n_on,n_off;

staticint
chkendatm; staticint

("editres)(),("realedit)(),("prepres)(); staticint
firstcompr;

intallres(),selres(),compr(); int
endselatm(),selatm(),endpickatm(),pickatm(); intflipbits(),colores(),choolor(),null(),setsurf(); inteditrot(),stcoord(),editoist(),editang(); inteditadd(),editgetres();

/* *
edit
-

correspond
tothemainprogram
oftheeditingportion.

•/ edit(sp) structspec_def“sp;
{

structpickdef*p,*q; structwordrangedef*w; intselected; intlastsel,lastcrit;
/*
Initializevariables.Nothingselectedbydefault
7

chkendatm
=
FALSE;

s=sp;
first.p_modsel
=
FALSE; first.p_modcnt

=0;
first.p_ressel
=
FALSE; first.p_rescnt

=0;
first.p_atmsel
=
FALSE; first.p_atmcnt

=0; if
(!(sp->sstat&
DUPMOD)) for(w=

sp->s_model->sp_range;
w=
NULL;

w=w
-w_next)
{

insmol(w->w_first); insmol(w->w_last);
}

if

(!(sp->s_stat
&
DUPRES))

for(w=

sp->s_residue->sp_range;
w=
NULL;

w=
w->w_next)
{

insres(w->w_first); insres(w->w_last);

for(w=

sp->s_atom->sp_range;
w=
NULL;w=w
-w_next)
{

insatm(w->w_first); insatm(w->w_last);
if

(stromp(w->w_last,
all)==0&&
strcmp■ w->w_first,
all)-0)

s
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chkendatm
=
TRUE;

}

#ifºof /*Allocatemarkersforall
specifiers
*/ p=

&first; for(sp=
s->s_next;
sp=NULL;sp=
sp->s_next)
{

p->p_next
=
(structpickdef")

alloc{1,sizeof(structpick_def));
p=

p->p_next; p->p_modsel
=
FALSE; p->p_modcnt

=0;
p->p_ressel
=
FALSE; p->p_rescnt

=0;
p->p_atmsel
=
FALSE; p->p_atmcnt

=0; if

(!(sp->s_stat
&

DUPMOD))
for(w=

sp->s_model->sp_range;
w=
NULL;

w=
w->w_next)
{

insmol(w->w_first); insmol(w->w_last);

#endi■

}

if

(!(sp->s_stat
&
DUPRES))

for(w=sp->sresidue->sp_range;
w=
NULL;

w=
wi-w_next)
{

insres(w->w_first); insres(w->w_last);

for(w=sp->satom->sp_range;
w=
NULL;w=
wi-w_next)
{

insatm(w->w_first); insatm(w->w_last);
if

(stromp(w->w_last,
all)==0

&&
stromp(w->w_first,
all)=0)

chkendatm
=
TRUE;

}

}

p->p_next
=
NULL; /*Gothroughallmodels

/ for(mol=0;mol
&

MAXMOD;molt+)
{

if

(mdb(mol]..m_fname
==NULL
||

mob■ mol]..m_flags
&
PSOB)

continue;

#iftie■

#iftefDEBUG

if
(debug
&
D_EDIT)

fprintf(stderr,"Editingmodel7%dn",mol);

#endif

#endi■

/*Trytomatchthefrontendofarange
7

selected
=
FALSE;

lint

lastsel
=
FALSE; lastcnt

=0; for
(ALLSPEC)
{

if

(sp->s_stat
&
DUPMOD)
{

p->p_modsel
=
lastsel; p->p_modcnt

=
lastcmt;

}
else
{

if

(!p->p_modsel) if

(matchm(sp->s_model,BEGIN))
p->p_modsel
=
TRUE;

if

(p->p_modsel)
{

if

(p->p_modcnt
==0)

selected
=
TRUE; p->p_modcnt

=

(p->p_modcnt
+1)*

sp->s_model->sp_cnt;
}

lastsel
=

p->p_modsel; lastcht
=

p->p_modcnt;
}

} if
(selected)
{

firstcompr
=
TRUE; (*editres)();

/*Dotheediting
*/

} /*Trytomatchthebackendofarange
‘’ for

(ALLSPEC)
{

if

(sp->s_stat
&

DUPMOD)
p->p_modsel
=
lastsel;

else
{

if

(p->p_modsel
&&

matchm(sp->s_model,END))

p->p_modsel
=
FALSE;

lastsel
=

p->p_modsel;
}

DEBUG
if
(debug
&
D_EDIT)

fprintf(stderr,"Doneeditingmol%d\n",mol);

} /*Getridofthemarkers
*/ for(p=

first.p_next;
p=
NULL;
p=q){

§
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q=

p->p_next; free((char
*)p); knº-0.

*
allres
-gothroughthedatbasesequentiallyandeditsALLtheatoms #iftie■ #endif

} /* */ allres() #iftie■ #endi■
structspecde■“sp; structpickdef“p; intselected; intlastsel,lastcht;

/*Startoff
non-selectedandatthebeginning
ofthedatabase
? for

(ALLSPEC)
{

p->p_ressel
=
FALSE; p->p_rescht

=0;

}

(void)
mseekr(mdb■ mol]..m_fa,
all,FLSEEK);

/*Stepthroughthedatabase
%

while((natom
=

mreadr(mdb.[mol]..m_fd,resseq,restype))
>0){

DEBUG
if
(debug
&
D_EDIT)

fprintf(stderr,"Residue*%s(%s)",resseq,restype);
/*Ifitisa
BONDresidue,skipit*/ if

(tmatch(restype,"BOND")==0)

continue;
/*Goforamatchatthebeginning
ofarange *

(Doesn'tthislookfamiliar
2)/ selected

=
FALSE;

lint

lastsel
=
FALSE; lastcmt

=0; for
(ALLSPEC)
{

if

(!p->p_modsel) continue;
if

(sp->s_stat
&
DUPRES)
{

p->p_ressel
=
lastsel; p->p_rescnt

=
lastcht;

}
else
{

if

(!p->p_resse■ ) if

(matchr(sp->s_residue,BEGIN))
p->p_ressel
=
TRUE;

if

(p->p_ressel)
{

if

(p->p_rescht
==0)

selected
=
TRUE;

p->p_rescrit
=

(p->p_rescht
+1)*

sp->s_residue->sp_cnt;
}

lastsel
=

p->p_ressel; lastcht
=

p->p_rescnt;

}

#iftefDEBUG

if
(debug
&
D_EDIT)

fprintf(stderr,"*s\n",selected7"selected" :
"notselected");

#endi■

/*Readintheatomicdata,edittheresidue,and *
writethedatabackout*/ assert

(mreada(mob■ mol]..m_fd)
--1); atomidata

=
(structatomdef")

moatptr(mdb|mol]..m_fa);
#iftie■DEBUG

if
(debug
&
LD_EDIT)

fprintf(stderr,"Atomdata
=
%own",atomdata);

#endif

if
(selected)
{

if

(chkendatm) (void)
mtrav(mdb(mo■ ].m_fo,selatm,endselatm);

else

(void)
mtrav(mdb(mol]..m_fa,selatm,null);

}
else

allatm(mdb(mol]..m_fa);
(void)
mwrta(mdb.[mol]..m_fa);

#ifndefEDITONLY

remakepic();

#endi■

/*Trytomatchthelastresidueofanyrange
7 for

(ALLSPEC)
{

if

(p->p_modsel) continue;
if

(sp->s_stat
&
DUPRES)

p->p_ressel
=
lastsel;

else
{

:
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if

(p->p_ressel
&&
matchr(sp->s_residue,
EN

p->p_ressel
=
FALSE;

lastsel
=

p->p_ressel;

} /*
*selatm
-
usedtoeditresidueswhichwereselected.

*/
selatm(mfo,index,ischief,islinkage,nson,firstime) intmfo; intindex; intischief,islinkage,nson,firstime;

{

structspec_def“sp; structpickdef“p; intselected; char
atname{AT_NAMESIZE+1]; /*Andonemoretime--tryforamatchatthestartofarange

7
(void)matom(mfo,index,atname);

#ifdefDEBUG
if
(debug
&
LD_EDIT)

fprintf(stderr,
"Atatom9%s%o(%fºf96f74f)\n",atname,

atomdata[index).status, atomdata[index).x,atomdata[index).y, atomdata[index).z,atomdata[index].tempfac);
#endi■

selected
=
FALSE; for

(ALLSPEC)
{

if

(!p->p_modsel
||

|p->p_ressel)
continue;

if

(p->p_atmsel) if

(matcha(sp->s_atom,atname,BEGIN,ischief))
p->p_atmsel
=
TRUE;

if(p->patmsel)
{

tfmin
=

sp->s_tfmin; tfmax
=

sp->s_tfmax; espnmin
=

sp->s_espnmin; espnmax
=

sp->s_espnmax,
if

(atomdata[index)tempfac--t■ min&&

atomdata[index).temp■ ac
&=t■ max)

selected
=
TRUE;

else

selected
=
FALSE;

if
(selected)
{

if

(p->p_atmcnt
-0)

selected
=
FALSE;

p->p_atmcnt
=

(p->p_atmcnt
+
1)*

sp->s_atom->sp_cnt;
if

(matcha(sp->s_atom,atname,END,ischief))
p->p_atmsel
=
FALSE;

} if
(firstime&&
atomdata[index).status
&
EXISTBIT)

("realedit)(selected,index,atname);
/*
ARGSUSED
"A

} /* *

endselatm
-
usedtomatch“inspecifiers

*/
endselatm(mfo,index,ischief,islinkage,nson) intmfa; intindex; intischief,islinkage,nson;

{

registerstructwordrangedef*w; structspec_def“sp; structpick_def“p; char
atname{AT_NAME_SIZE+1];

if
(nson
=0)

return;
(void)matom(mfo,index,atname);

#ifoiefDEBUG
if
(debug
&
LD_EDIT)

fprintf(stderr,"Returnatom9%s(%fºf96f)\n",atname,
atomdata[index).x,atomdata[index).y, atomdata[index).z);

#endi■
for
(ALLSPEC)
{

if

(!p->p_modsel
||

|p->p_ressel
||
|p->patmsel)

continue;
for(w=

sp->s_atom->sp_range;
w=
NULL;w=w
-w_next)
{

if

(stromp(w->w_last,
all)=0)

continue;

§



edit.c
} /*

if

(amatch(w->w_first,atname)==0)

p->p_atmsel
=
FALSE;

}

} /*
ARGSUSED
“■

*
allatm
-
usedtoeditthe
non-selectedresidueswherethe

*

traversalmakesno
difference

*/
allatm(mfc)

intmfo;
{ -

inti;
char
atname{AT_NAME_SIZE+1];

for(i=0;i<
natom;it:){

(void)matom(mfa,
i,

atname); (“realedit)(FALSE,
i,

atname);
}

} /*
*selres
-
onlylooksattheselectedresidues

*/ selres()
{

-

structspecdefsp; structpickdef"p; structwordrange_de■
*w; /*

Nothingselectedbydefault
7 for

(ALLSPEC)
{

p->p_ressel
=
FALSE; p->p_rescht

=0;

} /*Gothroughallrangesandeditthem*/ for
(ALLSPEC)
{

if

(!p->p_modsel) continue;
tfmin=

sp->s_t■ min; tfmax
=

sp->s_tfmax; espnmin
=

sp->s_espnin; espnmax
=

sp->s_espnmax;
for(w=

sp->s_residue->sp_range;
w=
NULL;
w=
w—>w_next)
{

}

static static /*

if

(isalpha(w->w_first(0)||w->w_first(0)
==all[0]

||w->w_first(0)
=="")

editype(sp->s_atom,
p,w,

-

sp->s_residue->sp_cnt);
else

editseq(sp->s_atom,
p,w,

sp->s_residue->sp_cnt);
}

}

structspecistdef"atomlist; structpick_def"pick_p;
*

editseq
-
used
iftheresiduespecifierwasa
residuesequencenumber

*/
editseq(atoms,
p,words,skipcnt) struct struct struct int

{

#iftief #endif #iftie■ #endi■
specistdef"atoms; pick_def“p;

wordrangedef“words; skipcnt; intcount; DEBUG
if
(debug
&
LD_EDIT)

fprintf(stderr,"Lookingfor
seq}s\n",words->w_first);

if

(mseekr(mdb(mol]..m_fa,words->w_first,FBSEEK)==-1)

return; delres(words->w_first); DEBUG
if
(debug
&
LD_EDIT)

fprintf(stderr,"Found9%s"n",words->w_first);
atomlist
=
atoms; pick_p

=p;

pick_p->p_ressel
=
TRUE; do

natom
=

mreadr(mdb■ mol]..m_fo,resseq,restype);
if
(natom
&0)

break;
/*Ifitisa
BONDresidue,skipit"Z if

(tmatch(restype,"BOND")==0)

continue;
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count
=

pick_p->p_rescnt; pick_p->p_rescrit
=

(pick_p->p_rescnt
+1)*
skipcnt;

if
(count
–0)

continue;

#iftle■DEBUG

if
(debug
&
D_EDIT)

fprintf(stderr,"Editing%s(%s)\n",resseq,restype);

#endi■

assert
(mreada(mob■ mol).m_■ o)
l--1); atomdata

=
(structatomdef")

moatptr(mdb|mol]..m_fa);
if
(prepres
=
NULL)

("prepres)();

#iftefDEBUG

if
(debug
&
LD_EDIT)

fprintf(stderr,"Atomdata
=
%oun",atomdata);

#endi■

pick_p->p_atmsel
=
FALSE;

if

(chkendatm) (void)
mtrav(mdb.[mol]..m_fo,pickatm,endpickatm);

else

(void)
mtrav(mdb.[mol]..m_■ o,pickatm,null);

(void)
mwrta(mdb|mol]..m_fa);

#ifndefEDITONLY

remakepic();

#endi■
}
while(lcompr(words,END));

/* *

editype
-
usedwhentheresiduespecifierwasa
residuetype.

*
Notehoweditseqandeditypediffer.Editseqonlyseeksonce

*
sincesequencenumbersareunique,whereasresiduetypesarenot.

*
Thus,editypemustrepeatedlyseekuntiltherearenomore. */

editype(atoms,
p,words,skipcnt) structspecistdef"atoms; structpick_def“p; structwordrangedef“words; intskipcnt;

{

intcount;
if

(mseekr(mdb(mol]..m_fa,words->w_first,FLSEEK)==-1)

return; delres(words->w_first); atomlist
=
atoms; pick_p

=p,

#ifoief #endi■ #iftief #endi■

pick_p->p_ressel
=
TRUE; do

do

natom
=

mreadr(mdb|mo■ ].m_fa,resseq,restype);
if
(natom
-0)

break;
/*Ifitisa
BONDresidue,skipit‘’ if

(tmatch(restype,"BOND")==0)

continue;
count
=

pick_p->p_rescht; pick_p->p_rescnt
=

(pick_p->p_rescnt
+1)9%
skipcnt;

if
(count
–0)

continue;

DEBUG

if
(debug
&
D_EDIT)

fprintf(stderr,"Editing%s(%s)\n",
resseq,restype);

assert
(mreada(mob■ mol).m_fa)
=-1); atomdata

=
(structatomdef")

moatptr(mdb|mo■ ].m_fa);
if
(prepres
-
NULL)

("prepres)();
else

surfdata
=
NULL;

DEBUG

if
(debug
&
LD_EDIT)

fprintf(stderr,"Atomdata
=
%ovn",atomdata); pick_p->p_atmsel

=
FALSE;

if

(chkendatm) (void)
mtrav(mdb(mo■ ].m_fa,pickatm,endpickatm);

else

(void)
mtrav(mdb(mol]..m_fa,pickatm,null);

(void)
mwrta(mdb(mo■ ].m_fa);

#ifndefEDITONLY #endi■ /*

remakepic();
}

while(lcompr(words,END));
if

(isdigit(words->w_last(O))) break;

}

while
(mseekr(mdb|mo■ ].m_fd,words->w_first,CFLSEEK)
=-1);

“pickatm
-

analogous
toselatm

§



edit.c pickatm(mfo,index,ischief,islinkage,nson,firstime) #iftie■ #endi■
mfo, index; ischief,islinkage,nson,firstime; intselected; char

atname{AT_NAMESIZE+1]; (void)matom(mfo,index,atmanne); DEBUG
if
(debug
&
LD_EDIT)

fprintf(stderr,
"Atatom*s(%fºf96f)\n",atmanne,

atomdata[index).x,atomdata[index).y, atomdata[index).z);
selected
=
FALSE;

if

(pick_p->p_atmsel) if

(matcha(atomlist,atmanne,BEGIN,ischief))
pick_p->p_atmsel
=
TRUE;

if
(pick_p->patmsel)
{

selected
=
TRUE;

if

(atomdata[index).temp■ ac
&
timin)

selected
=
FALSE;

if

(atomdata[index).tempfac
>
t■ max)

selected
=
FALSE;

if
(selected)
{

if

(pick_p->p_atmcnt
-0)

selected
=
FALSE;

pickp->p_atmcnt
=

(pick_p->p_atmcnt
+
1)*

atomlist->sp_cnt;
if

(matcha(atomlist,atname,END,ischief))
pick_p->p_atmsel
=
FALSE;

} if
(firstime&&

atomdata[index).status
&

EXISTBIT)
("realedit)(selected,index,atname); /*ARGSUSED

7

*

endpickatm
-

analogous
to
endselatm

*/ int int int
{ } /* */

endpickatm(mfo,index,ischief,islinkage,nson) int

mfo;

int int #iftie■ #endi■
}

#ifndef
/*

index; ischief,islinkage,nson; registerstructwordrangedef*w; char
atname{AT_NAME_SIZE+1];

if
(nson
=0)

return;
(void)matom(mfo,index,atmanne); DEBUG

if
(debug
&
LD_EDIT)

fprintf(stderr,"Returnatom*s(%fºf9%f)\n",atname,
atomdata[index).x,atomdata[index).y, atomdata[index).z);

if

(!pick_p->p_modsel
||

pick_p->p_ressel
|

pick_p->p_atmsel) return;
for(w=

atomlist->sp_range;
w=
NULL;
w=
wi>w_next)
{

if

(stromp(w->w_last,
all)=0)

continue;
if

(amatch(w->w_first,atname)==0)

pick_p->p_atmsel
=
FALSE;

} /*
ARGSUSED
"A

EDITONLY
*

remakepic
-

remakethepictureforthecurrentresidue
*as
efficiently
aspossible

*/
remakepic()

{

int
needbond,needsurf,needlabel; switch(commun)

{
caseDISPLAY
:

needsurf
=
FALSE; needlabel

=
notcom; needbond

=
TRUE; break;

caseCHAIN
:

needsurf
=
FALSE;
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needlabel
=
'notcom; needbond

=
TRUE; break;

caseRLABEL
:

caseLABEL
:

needsurf
=
FALSE; needlabel

=
TRUE; needbond

=
FALSE; break;

caseSURFACE
:

caseVDW
:

needsurf
=
TRUE; needlabel

=
FALSE; needbond

=
FALSE; break;

caseFINROT:
/*Thesecasesaretakencareof*/ caseBINROT:

/*bytheirassociatedroutines
"Z caseREVERSE

:/*
becausethestructure
ofthe"/ caseFIXREV

:/*
objectassociatedwiththe7 caseADDGRP

:
/*
residuechanges
*/ caseSWAPAA

:

caseADDAA
:

caseSWAPNUC
:

caseADDNUC
:

caseLINK
:

needsurf
=
FALSE; needlabel

=
FALSE; needbond

=
FALSE; break;

caseSHOW
:

default
:

needsurf
=
TRUE; needlabel

=
TRUE; needbond

=
TRUE; break;

caseDIST
:

caseANGLE:
needsurf
=
FALSE; needlabel

=
FALSE; needbond

=
notcom; break;

casePCOLOR
:

caseREDRAW
:

needsurf
=
(p_off
&
(SCOLOR|VCOLOR)); needlabel

=
(p_off
&
LCOLOR); needbond

=
(p_off
&
BCOLOR); break;

caseMATCH
:

caseGETCRD
:

needsurf
=
FALSE; needlabel

=
FALSE; needbond

=
TRUE; break;

} if

(needbond)
drawbond■ mol,resseq,restype,atomdata);

if

(needlabel)
drawlabel(mol,resseq,restype,atomdata);

if
(needsurf)
{

if

(mdb(mol).s_fo
-=0&&

mseekr(mdb.[mol].s_fo,resseq,FBSEEK)
==0){

assert
(mreada(mob■ mol).s_fa)
=-1); surfdata

=
(structsurf_def")

moatptr(mob■ mol).s_fo);
}
else

surfcata
=
NULL; drawsurf(mol,resseq,restype,atomdata,surfdata);

-a,
/* *

matchm
-

returnsTRUE
ifthecurrentmodelsmatchesthetype'end

*ofthegivenrange(wheretypeisfront
I

BEGIN)
orback[END1)

*/

matchm(model,type) structspecistdef"model; inttype;
{

structwordrangedef*w; char*name; for(w=

model->sp_range;
w=
NULL;
w=
wi>w_next)
{

if(type==END)
{

if

(stromp(w->w_last,
all)==0)

continue;
name
=w
xw_last;

:
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}

}
else
(

if

(stromp(w->w_first,
all)==0){

if

(w->w_first
=all)

free(w->w_first);
w->w_first
=
nothing;
/*Matchnomor

return(TRUE);
}

name
=w
xw_first;

} if
(atoi(name)
==mol)
{

delmod(name); return(TRUE);
if

(stromp(name,mob■ mol).m_fname)
==0){

delmod(name); return(TRUE);
} kunase

/* *

matchr-returnsTRUE
ifthecurrentresiduematchestheappropriateend

*ofthegivenrange */
matchr(res,type) structspecistdef“res; inttype;

{

structwordrangedef*w; for(w=
res->sp_range;
w=
NULL;
w=w
-w_next)

if
(compr(w,type))

return(TRUE);
return(FALSE);

} /* *

compr
-
usestheappropriatematchroutine
to
comparetheresiduespecifiers

*/ compr(w,type) structwordrange_de■
*w; inttype;

{

char*name; intretval;

if
(type==END)
{

if

(stromp(w->w_last,
all)==0)

return(FALSE);
name
=w
xw_last;

}
else
{

if

(stromp(w->w_first,
all)==0){

if
(w->w_first
=all)
{

free(w->w_first); w->w_first
=all;

h

(firstcompry
(

firstcompr
=
FALSE; return(TRUE);

}
else

return(FALSE);
}

name
=w
-w_first;

}

#iftie■DEBUG
if
(debug
&
D_EDIT)

fprintf(stderr,"Looking
at9%s(vs9%s)\n",name,resseq);

#endif
if

(isalpha(name[0])
||
name[0]==all[0]||name[0]=="")

retval
=

trnatch(name,restype)==0;

else

retval
=

smatch(name,resseq)==0;

if
(retval)

delres(name);
return(retval);

} /* *

matcha
-
yetanothermatchingroutine
--thisoneforatomnames

*/
matcha(atom,atname,type,ischief) structspecistdef"atom; char*atname; inttype,ischief;

{

registerstructwordrangedef*w; if
(type==END)
{

for(w=
atom->sp_range;
w=
NULL;
w=w
-w_next)
{

if

(stromp(w->w_last,
all)==0)

continue;
if

(amatch(w->w_last,atmanne)==0){

delatm(w->w_last);
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return(TRUE);
}

Jelee
(

for(w=
atom->sp_range;
w=
NULL;
w=
wi>w_next)
{

if

(stromp(w->w_first,
all)==0){

if
(ischief)

return(TRUE);
else

return(FALSE);
if

(amatch(w->w_first,atname)==0){

delatm(w->w_first); return(TRUE);
}

}}

return(FALSE);
/* *

setupbits
-
settheglobalvariablesfortheeditor

*/
rº

registerintndk; /*
Recordbitsthataretobe
manipulated
7 nox=

notcom
?1:0; p_on

=

com_bits(curcom][ndx|[0];
p_off
=

com_bits(curcom][ndx][1];
n_on
=

com_bits(curcom][ndk][2]:
n_off
=

com_bits(curcom][ndk][3];
#iftefDEBUG

if
(debug
&
D_EDIT)
{

fprintf(stderr,"Select:on=%ooff=
%on",p_on,p_off); fprintf(stderr,"Others:on=%ooff=

%own",n_on,n_off);

#endif
/*Ifthe
non-selectedatomsaretobeignored,thenwe *

use'selres'whichonlylooksattheselectedresidues.
*

'allres'goesthroughthedatabasesequentiallyandis *

MUCHslower.
*/ if

(n_on==0&&.n_off--0)

editres
=
selres;

else

editres
=
allres;

prepres
=
NULL; realedit

=
flipbits;

/*Nospecialthingforresidues
/

} /* *

flipbits
-
doestheactualediting(calledbyedit???as
(“realedit)0)

*/

flipbits(selected,index,atmanne) intselected,index; char"atname;
{

#ifndefEDITONLY
intwason,ison;

#endi■
registeri,j; registerstructatomdefap; /*Ignorenon-existentatoms

"Z ap=

&atomdata[index);
if

(!(ap->status
&
EXISTBIT))

return;

#ifndefEDITONLY
wason
=

(ap->status
&
ONBITS);

#endi■
/*Flipthebits*/ if

(selected)
{

ap->status
&=~poff; ap->status

|=p_on;

#ifole■DEBUG

if
(debug
&
D_EDIT)

fprintf(stderr,"Atom
9%sselected(%o°4f)\n",

atname,ap->status,ap->tempfac);

#endi■
}
else
{

ap->status
&=-n_off; ap->status

||=n_on;

#ifole■DEBUG

if
(debug
&
LD_EDIT)

■ printf(stderr,"Atom9%snotselected(%o).\n",
atname,ap->status);

#endi■
}

#ifndefEDITONLY
ison=

(ap->status
&
ONBITS);

if
(!wason&&ison)
{

g
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if

(!(mdb(mol).m_flags
&
SETCNT))

mob■ mol).m_active++;
if|mdºmolm■ ays&SFICM)| mdb(mol]..m_com(0)

+=ap->x; mob■ mol).m_com■ 1)
+=ap->y; mdb|mol]..m_com(2)

+=ap->z;

}
elseif
(wason&&lison)
{

if

(!(mdb(mol).m_flags
&
SETCNT))

mdb(mol]..m_active--;
if

(!(mdb(mol]..m_flags
&
SETCM))
{

mob■ mol).m_com(0)
-=ap->x; mdb.[mol]..m_com■ 1)

--ap->y; mob■ mol]..m_com(2)
--ap->z;

}

} if

(ap->status
&
BONDBIT)
{

for(i=0;
i<

nbond■ mol];it:)

for(j=0;j<2;j++)

if
(ap->x==
bonds■ moll||b_x]]

&&ap->y==
bonds(mo■ ][i].b_y■ ]

&&ap->z==
bonds(moll||b_z[j]) bonds(mo■ ][].b_disp■ ]

=

(ap->status
&

SHOWBIT);

}

#endif
return;

/*
ARGSUSED
"A

} /* *

setupredraw
-
setstheeditingroutine
tonull */

setupredraw(which)
intwhich;

{

p_off
=
which; prepres

=
NULL; editres

=
selres; realedit

=null;

} /* *

setupcolor
-

recordscolorforthecoloreditingroutine
*/

setupcolor(colnum,optnum,which) intcolnum,optnum,which;

p_on
=
colnum; n_on

=
optnum; p_off

=
which; editres

=
selres;

if
(p_off
&
SCOLOR)

prepres
=
colores;

else

prepres
=
NULL;

realedit
=
choolor;

} /* *

colores
-

preparing
a
residueforbeingcolored

*/ colores()
{

if

(mdb(mol].s_fo
-0){

surfdata
=
NULL; return;

} if

(mseekr(mdb|mol).s_fo,resseq,FBSEEK)==0){

assert
(mreada(mob[mol].s_fol)
=-1); surfdata

=
(structsurf_def")moatptr(mdb(mol].s
fo);

}
else

surfdata
=
NULL;

} /*

*chcolor-coloreditingroutine
*/

chcolor(selected,index,atmanne) intselected,index; char“atname;
{

register
i,
nox; intcol; structsrftabdef

stab■ eSPRNG);
/*
Maximumtablesizeºf intmax,min; floatfac; structmobs_def“db; longaddr; registerstructatomdef*ap; if

(selected)
{

ap=
&atomdata[index);

if
(n_on
=-1)

:
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col=p_on
+

(ap->tempfac-timin)/(timax.timin)
•

(n_on-p_on);

else

col=p_on;

if
(p_off
&
BCOLOR)
{

ap->color
=col;

#ifndefEDITONLY

if

(ap->status
&
BONDBIT)
{

for(i=0;i<
nbond■ mo■ );it!)

if
(ap->x==

bonds[mol][i].b_x(1]
&&

ap->y==
bonds(mol][].b_y(1]
&& ap->z==

bonds(mol][].b_z[1]) bonds(mol][i].b_color
=col

#endi■

} if
(p_off
&
LCOLOR)

ap->kolor
=col;

if
(p_off
&
VCOLOR)

ap->scolor
=col;

if
(p_off
&
SCOLOR&&surfdata
=
NULL)
{

db=
&mdb■ moll; ndk=

mseeka(db->s_fo,atname);
if(ndx=-1&&

surfdata[ndk].s_nentry
>0){

min=
(espnmin
-

db->m_espnmin)
/

(db->m_espnmax
-

db->m_espnmin)
*

ESPRNG
-

ESPMID;
max=
(espnax
-

db->m_espnmin)
/

(db->m_espnmax
-

db->m_espnmin)
*

ESPRNG
-

ESPMID;
if
(n_on
=-1&&max=min)

fac=
(n_on
-

p_on)/
(double)(max
-
min);

else

fac=0; GETLONG(addr,surfdata[ndx}.s_addr);
(void)seek(db->sd_fo,addr,0); (void)read(db->sd_fa,(char*)stab,

surfdata[ndx}s_nentry." sizeof(structsrftabdef));

for(i=0;i<

surfdata[ndx}.s_nentry;
itt)
{

if
(stab■ ).stpot--min||

stab■ ].stpot-=max)

continue;

if
(n_on
=-1&&max=min)

stab■ ].st_color
=
p_on
+fac
*

(stab■ ].st_pot
-
min);

else

stab■ ].st_color
=
p_on;

}

(void)seek(db->sd_fa,addr,0); (void)write(db->sd_fa,(char*)stab,

surfdata[ndk].s_nentry" sizeof(structsrftabdef));

}

}

/*ARGSUSED
"A

} /* *

setupsurface
-

prepareseditorto
changesurfacestatusofatoms

*/
setupsurface() intnox; nox=

notcom
?
1:0; p_on

=

com_bits(curcom][ndx|[0];
p_off
=

com_bits(curcom][ndk][1];
editres
=
selres; prepres

=
colores; realedit

=
setsurf;

/*
Alwaysgrabthesurfacestuff"/

} /* *

setsurf
-
setthesurfaceattributes

*/

setsurf(selected,index,atname) intselected,index; char“atname;
{

register
i,
nox; intnoot; structsrftabdef

stableSPRNG);
/*
Maximumtablesize/ intmax,min; structmobs_def*db; longaddr, /*Ignorenon-existentatoms

7 if

(!(atomdata[index).status
&

EXISTBIT)||lselected)

g



edit.C.

return;
/*gmoreatomsWhnos■ acºdila
/ if

(surfdata==NULL)
return;

db=
&mdb■ mo■ ); nox=

mseeka(db->s_fo,atmanne);
if(ndx==-1||

surfdata[ndx].s_nentry
&=0)

return;
/*Calculatetherangeof
potentialsselected
7

*/
if
(notcom
||noot==0)

flipbits(TRUE,index,atmanne);

}

#include"struct." #ifndefEDITONLY #include"fixrot." #include"coord."

min=
(espnin
-

db->m_espnmin)
/

(db->m_espnmax
-

d.b->m_espnmin)
*

ESPR#include"rotation."
-

ESPMID;
max=
(espnmax
-

db->m_espnmin)
/

(db->m_espnmax
-

db->m_espnmin)
*
ESP

-

ESPMID;
/*Readtheatomsurfacedata‘Z

GETLONG(addr,surfdata[ndk].s_addr);
(void)seek(db->sd_fo,addr,0); (void)read(db->sd_fa,(char

*)stab,

surfdata[ndx].s_nentrysizeof(structsrftabdef));

/*Setthebitsanddeterminewhetheranydotswouldbe
“displayed
if
SURFBITwereon"/ noot=0; for(i=0;i<

surfdata[ndk].s_nentry;
it4){

if
(stab■ ).stpot&min||stab■ ].stpot-max)
{

if

((stab■ ].st_color
&

SIGNORE)
==0)

noot-4;
continue;

} if
(notcom)

stab■ ].stcolor||=
SIGNORE;

else
{

stab■ ).st_color
&=
-SIGNORE; noot-4;

}

}

(void)Iseek(db->sd_fa,addr,0); (void)write(db->sd_fo,(char*)stab,

surfdata[ndk].s_nentry"sizeof(structsrftabdef));

/* *
Fliptheactualbitsfortwocases:

•1.Ifweareturningsurfaceon. •2.If
therearenotdotsremainingafterturningselected

-

potentialsoff

#include"distance." #include"angle." #endi■EDITONLY

:



comtab.c
/-
$Header:comtab.c,
v

3.986/06/0919:04:56armokyExp$7
‘ow

(c)
1983ty!heRººmsofthelhi'asiya/Caloma

*Allrightsreserved.
*

Release1.09Apr1982
*

Release2.013May1983
*

Release
2.15Jul1983

*

Release2.223Aug1983 */ #include"editor.h" #defineSHSHOWBIT #defineBRBREAKBIT #defineLA
LABELBIT #defineSL

(LABELBITISHOWBIT) #defineLB

(LABELBITIBREAKBITISHOWBIT)
#defineSBSURFBIT #defineRBROTBIT #defineDBDISTBIT #defineAB

ANGLEBIT #defineNRNORLBIT #defineVBVDWBIT #defineCBSTARTBIT structcommanddefcomtab■ ]
-{

GCOMWORD,DISPLAY,"display", GCOMWORD,CHAIN,"chain", GCOMWORD,LABEL,"label", GCOMWORD,SHOW,"show", SCOMWORD,SURFACE,"surface", GCOMWORD,RLABEL,"rlabel", GCOMWORD,VDW,"vow", SCOMWORD,LINK,"link",

#ifndefEDITONLY
SCOMWORD,FINROT,"rotation", SCOMWORD,FINROT,"frotation", SCOMWORD,BINROT,"brotation", SCOMWORD,DIST,"distance", SCOMWORD,REVERSE,"reverse", SCOMWORD,FIXREV,"fixreverse", SCOMWORD,ANGLE,"angle",

#endi■EDITONLY
/*Endof
commandswhichhaveassociatedstatusbits*/

SCOMWORD,
PCOLOR,

"color",
/*
CHAINBIT(shouldbeSBbutitwastaken)
*

NCOMWORD,ALIAS, NCOMWORD,PREAD, NCOMWORD,STOP, NCOMWORD,OPEN, NCOMWORD,CHDIR, NCOMWORD,SAVE,
#ifndefEDITONLY

SCOMWORD,GETCRD, SCOMWORD,ALIGN, SCOMWORD,MATCH, NCOMWORD,SETCOM, NCOMWORD,VDWOPT, SCOMWORD,REDRAW, NCOMWORD,HALFBND,
#if
GRAFENG
==PS2||GRAFENG
==MPs

NCOMWORD,PICK,

#endi■ #if
GRAFENG
==PS300

SCOMWORD,PICK,

#endi■ #if
GRAFENG
==IRIS

SCOMWORD,CPK, NCOMWORD,MAPCOLORS,
#endif #endi■EDITONLY

SCOMWORD,ADDGRP, SCOMWORD,SWAPAA, SCOMWORD,ADDAA, SCOMWORD,SWAPNUC, SCOMWORD,ADDNUC, SCOMWORD,DELGRP, NOMORECOM,
0,

}; int
com_bits][2][4]

-

SH,BR,00,00,BR,SL,00,00, SH,BR,00,LB,BR,00,00,00, LA,00,00,00,00,LA,00,00, SH,BR,BR,SL,BR,SL,00,00, SB,00,00,00,00,SB,00,00, 00,NR,00,00,NR,00,00,00, VB,00,00,00,00,VB,00,00, 00,CB,00,00,CB,00,00,00,
#ifndefEDITONLY

RB,00,00,00,00,RB,00,00, RB,00,00,00,00,RB,00,00, RB,00,00,00,00,RB,00,00,

"alias", "read", "stop", "open", "co", "save", "getcro", "align", "match". "setcom", "vowopt", "redraw", "halfbond", "pick", "pick", "cpk", "mapcolors", "addgrp", "swapaa", "addaa", "swapna", "addna", "delete",
0,

i: 0,0, ; i

/*
display
ºf /*chain*/ /*label"/ /*show*/ /*

surface
"Z /*rabel"Z /*vow*/ /*link"/ /*

rotation
*/ /*

frotation
*/ /*

brotation
*/

º



comtab.c
DB,00,00,00, RB,00,00,00, RB000000 AB,00,00,00,

#endi■EDITONLY
};

00,DB,00,00, 00,RB,00,00, 00RB0000 00,AB,00,00

d̂istance
*/

/"reverse
/

/"■ lºwess
/ /*angle7

;



drawpic.c
/-
$Headerdrawpic.c.
v
3.4486.09.2513:31:48conradExps
/

‘corº
(c)
1983tytheRºyen'softhelhºs■ y'■Caloma *Allrightsreserved.

*

Release1.09Apr1982
*

Release2.013May1983
*

Release2.116May1983
*

Release2.223May1983
*

Release2.3
1
Aug1983

*

Release2.418Aug1983
*

Release2.526Sep1983
*

Converted
toRCSOctober1984 */ #include"editor.h" #if

GRAFENG
==PS2 #include<ps2.h> #definepushmatrix()_doint(PUSHR) #definepopmatrix()_doint(POPR) #definesetcolor(x)((x)==0?huesat(WHITE):huesat(x))

#endi■ #if
GRAFENG
==MPS intlastcall;

/*usedby
overflow()
*/

#definepushmatrix()tpush() #definepopmatrix()tpop() #definesetcolor(x)((x)==0?Icolor(&WHITE):lcolor(&(x),&FULSAT)) #endi■ #if
GRAFENG
==IRIS #include<irisdefs.h> #definehittag(x) #definesetcolor(x)ir_srange((Colorindex)(x)) #defineincoffset(x)

/*null"Z
#endif #if

GRAFENG
==PS300 #ifnde■vms #include<assert.h> #include<ps300/gsr.h> #else

vms

#include"MIDAS$H:assert.h" #include"MIDAS$H:fakegsr.h" #endif
/*

vms

"somedaysetcolor■ )willbeusedwiththe
*

vectormanagerfunction
to
indicate
tothe

*

manager
toendoffadatablockandallocate

*

anotheronthelinkedlistwithanimbeded
*
"setcolori"colorcommand
init. */ #definesetcolor(x)flushcro() #defineincoffset(x)

/*null"/
#endifPS300 #ifdefvrms #definerindexstrichr #endi■ #defineOBSIZE12000/*maxsizeofincoreOBarray7

#defineERBITS(ROTBIT
|

EXISTBIT) #defineD_BOND
1

#defineD_LABEL
2

#defineD_SURF
3 inthalfbond;

/*
globalvariablesforthevariousresiduetraversalroutines
/

char“rseq,"rtype; intmolnum; structatomdef"atoms; staticcharnewlink,newchain; staticcharstartch,rlabeled; staticintfirstmode,firstcolor; staticintcurcolor; staticps_tnx,ny,nz,bº,ly,L., staticps_t
surf(ESPMAXPTS][3];

staticstructsurf_def“surfs; staticstructsrftabdef
stableSPRNG):

#if
GRAFENG
==IRIS int

mat_stack
=0;/*keeptrackof
push/popmatrix
*/

#endi■ #if
GRAFENG
==PS300 staticintsubnum,drawtype; staticcharcurobjname(128),baseobjname(128); staticcharnamebuf[128); staticint

segnum■ VAXINROT
+1]; staticintdepth;

g



g

l*A*---"-****-–---

drawpic.c staticintfirstcoord; staticintVecnum,curvecnum; char'mapmamb| #definesizeofob()
0

#definecopyob(x)((char
*)
NULL) #iftofDEBUG #definetabto(z)

/*null"/ #else #definetabto(z)(register
i,

for(l=0;k(z)+1;itt)psprintf("\t");
}

#endi■ #endi■PS300 #if
GRAFENG
==IRIS #definesizeofob()

O
#definecopyob(x)((char
*)
NULL) #endi■ #if

GRAFENG
==PS2
||

GRAFENG
==MPs staticintobsize; staticps_tob■ oBSIZE

+1}; int
overflow(); char"copyob(); #endi■

/* *

drawpic
-

outputtheselectedpartsoftheselectedmodelswiththe
*

adjustedwindow
toPicSysmemory(viathestoragemodule)

*/ drawpic()
{

register
i; intj; longnatom;

#if
GRAFENG
=
PS300

structinputdefin;

#if
GRAFENG
=IRIS

intcnt;

#endi■ #endi■
/*Findnumber
ofactiveatoms
"Z

natom
=0; j=0; for(i=0;i<

MAXMOD;it?)
{

if

(mdb.[i].m_frame
==NULL)

continue;

if

(mdb■ ).m_flags
&
PSOB&&mdb■ ].m_active
==0)

j++;

else

natom+=
mob■ ].m_active;

} /*
Createthepicture
*/ if

(natom
>0||j>0){

drawssbond();
#if

GRAFENG
=
PS300

in.itype=

S_DRAW,

#i■ ciefONEPROC
/*
"storage"routinedoesallthework"Z

process(&in,(char*)
NULL);

#9se
ONEPROC

putps(); (void)write(store_fa■ t),(char*)&in,sizeofin); (void)write(store_fd[1],(char*)mob,

sizeof(structmobsdef)"MAXMOD);
(void)write(storefa■ t),(char*)
distance,

sizeof(structdist
def)"MAXDIST);

(void)write(storefo■ í),(char*)
angles,

sizeof(structangle_def)‘MAXANGLE);
(void)read(store_fo■ o),(char
)
mob,

sizeof(structmobsdef)"MAXMOD);
(void)read(storefo■ o),(char
*)
distance,

sizeof(structdist
de■ )*MAXDIST);

(void)read(storefo■■ o),(char
*)
angles,

sizeof(structangle_de■ )*MAXANGLE);
(void)read(storefo■■ O],(char
*)&in,sizeofin); getps();

#endi■ONEPROC
if(in.itype)

reply("Displayoverflow.Vn");
if
(natom==0)

reply("Warning:
no
referencepoint.Vn");

#elsePS300

if
(ndist:0){

resetdisttab(); for(i-0;i<
MAXDIST;
it4){

if

(distance■ ].d_type
==
INACTIVE)

continue;
if

(distance■ ].d_type
&
HOLDALL)

continue;



drawpic.c #endi■ #if #endi■ #if #endi■ #if #endi■ #if #endi■
} #if /*

distab(distance■ ldvecnamelo)
distancelldvecnamidisa■ cºldWºmm■ ." distance[i].d_vecnum(1]);

}

}
else
{

/*
"null"picture
*/ GRAFENG

==PS2

makeps('pc,&cnt); tran■ O,0,0); stopps();
GRAFENG
==MPS

udelet(&bd'); udelet(&'pc); ubegin(&pc',&cnt); ttran(&0,&0,&0); uend(); ubegin(&bd",&cnt); ttran(&0,&0,&0); uend();
GRAFENG
==IRIS

makeobj(O_ALL); closeobj();
GRAFENG
==PS300

/*
Nothing
todo*/

}

(void)sprintf(bu■ ,"%ldatoms/surface
96dobjectsdisplayed.Vn", natom,j);

reply(bu■ ); anychg
-
FALSE; GRAFENG

==PS300
*

reset_disttab:
*/

Resetthedistancetable

resetdisttab()
PPurge();

*-*-Tº*-*-º-**-s.

sleep(1); PSndReal(1000.0,
6,
"disttabsync"); PSndReal(0.0,

5,
"disttabsync"); PSndStr("none",

4,
"disttabsync"); PSndStr("none",

3,
"disttabsync"); PSndFix(0,

2,
"disttabsync"); PSndStr("distance",

1,
"disttabsync");

} /* *

disttab:
º

Senddatato
distancetablefunction

*/
disttab(name1,name2,vect,vec2) char"name1,*name2; intvec■ ,vec2;

{

PSndReal(1000.0,
6,
"disttabsync"); PSndReal(0.0,

5,
"disttabsync"); PSndStr(name1,

4,
"disttabsync"); PSndStr(name2,

3,
"disttabsync"); PSndFix(vect,

2,
"disttabsync"); PSndFix(vec2,

1,

"disttab_sync");
}

#endif
/* *

drawbond
-

constructthePS2objectofthegivenresidue'sbonds
*
andsends
itto

MIDAS-STORE;calledfromedit() */
drawbond(mol,seq,type,atomdat) intmol; char"seq,"type; structatom_def*atomdat;

{

structinputdefin; intbvisit(),bagain();
#if
GRAFENG
==PS300

register
i;

#endi■ #if
GRAFENG
==IRIS

intpvisit(),pagain(); registerunsignedlongname; registerObjecto;

#endi■
/*Setupglobalvariables
"Z

*~

g



drawpic.c
#if #endi■ #ifeef #endi■ #if #endif #if #endi■ #if

molnum
=mol; ■ 39Q=Seq; rtype

=
type; atoms

=
atomdat; firstcolor

=-1; curcolor
=-1; firstmode

=

FM_NONE; newlink
=
FALSE; newchain

=
FALSE;
/*Startwithwhatis

appropriate
*/

startch
=
FALSE;#endif GRAFENG

==IRIS#if mat_stack
=0;

initcrobu■ (); DEBUG
if
(debug
&
D_PG)

fprintf(stderr,"Bondresidue90s°ºs\n",rseq,rtype);

/*Maketheobjectforthisresidue
/

GRAFENG
==PS2 prepmkob();#ifoe■ makeob(ob,OBSIZE,&obsize,overflow); (void)

mtrav(mdb(molnum].m_fd,
byisit,bagain);#else flushcro(); stopob();

#endif

GRAFENG
==MPS prepmkob(); makeob(ob,&OBSIZE,&obsize,overflow); setbase(); (void)

mtrav(mdb(molnum].m_fa,
byisit,bagain); flushcro(); lastcall

=
TRUE; stopob(); voidpp(); GRAFENG

==IRIS o=

numobj(molnum,rseq,O_BOND); makeobj(o); (void)
mtrav(mdb(molnum].m_fa,
byisit,bagain); flushcro(); closeobj();#endi■

if
(curcolor==-1&&mat_stack
==0)/*
nothing
isinthisobject

delobj(o);
else
{/*
makethepickingobject
7

makeobj(numobj(molnum,
rseq,O_PNTS));

name
=

ra_name_to_num(rseq.);
-

loadname((short)name);
pushname((short)(name->16)); pushname(0);

/*
dummynamesopvisit()canjustloadname■ )
7

(void)
mtrav(mdb(molnum].m_fo,
pvisit,pagain); popname(); popname(); closeobj();

}

GRAFENG
==PS300 firstcoord

=
TRUE; curvecnum

=
vecnum
=0;

subnum
=1;

segnum(0)
=1; (void)

sprintf(baseobjname,"mººdrºs",molnum,map_name(rseq)); (void)stropy(curobjname,baseobjname);
in.itype=

S_GETLEVEL;
in.imolnum
=
molnum; stropy(in.iname,rseq); ONEPROC process(&in,(char*)

NULL); (void)write(storefo■ t],(char
*)&in,sizeofin); (void)read(store_fd[0],(char*)&in,sizeofin); for(i=0;

i<in.indata;it?)
{

charbuf[10]; (void)sprintf(buf,"...sub%d",subnum++); streat(curobjname,
buf);

segnum■ ++depth]
=1;

}

drawtype
=
D_BOND; sprintf(namebuf,"%s.bondºd",curobjname,segnum■ depth]++); (void)

mtrav(mdb(molnum].m_fd,
byisit,bagain); flushcro();

if
(firstcoord)

PNameNil(namebu■ );
else

MVecBnd();
PS300

/*Sendthestufftostore'forsafekeeping
*/ in.Itype=

S_BREPLACE; in.i_molnum
=
molnum;

§



drawpic.c
*Py(ininame,rseq.REsSEQ_size); |■ ||_Size

=

sizeofob();
in.indata
=

getoffset();
in.inewchain
=
startch; in.ifirstmode

=

firstmode; in.ix=mx; in.iy=ny; in.iz=nz; in.i.b.=b(; in.iy=y; in.i.b.=lz; in.icolor
=
firstcolor; in.iloolor

=
curcolor;

#if
GRAFENG
==PS300

in.ihalfbond
=
halfbond;

#endi■ #ifole■ONEPROC
process(&in,copyob(ob));

#else

(void)write(storefo■■ ],(char*)&in,sizeofin);
sendob(storefo■■ ],ob,sizeofob);

*(void)read(storefo■ o),(char*)&in,sizeofin); 2.#endi■

anychg
=
TRUE;

} #if
GRAFENG
==|RIS /*

ARGSUSED
"A

static pvisit(db,index,ischeif,islink,nsons,firstime) intdb; intindex,ischeif,islink,nsons,firstime;
{

registerstructatomdef“data; char
atname{AT_NAME_SIZE+1];

if
(firstime)

return;
data=

&atoms|index};
if

(!(data->status
&
EXISTBIT))

return;
(voki)matom(db,index,atmanne); loadname((short)ra_name_to_num(atname)); pnt(MAPCRD(data->x),MAPCRD(data->y),MAPCRD(data->z));

/*
Checkforrotations
*/ if

(data->status
&
ROTBIT)
(

pushrot(db,index);
if
(nsons==0)

poprot(db,index);

} /*
ARGSUSED
"A static pagain(db,index,ischief,islink,nsons) intdb; intindex,ischief,islink,nsons;

{

registerstructatom_def"data; data=

&atoms■ index);
if

(!(data->status
&

EXISTBIT))
return;

/*
Checkrotation(iftherearenomorebranches)
*/ if

(data->status
&
ROTBIT&&nsons==0)

poprot(db,index);

}

#endi■GRAFENG
==IRIS /*

“bvisit
-
fronthalfofthe
object-creationtraversalroutine

*/ /*
ARGSUSED
"A

static bvisit(db,index,ischief,islink,nsons,firstime) intdb; intindex,ischief,islink,nsons,firstime;
{

registerstructatomdef"data; char
atname|AT_NAME_SIZE+1];

ps_tx,y,z; ps_tmid»,midy,midz; intmode;
/*
Initializeandcheckforchainingstatus
*/

#iftle■DEBUG
if
(debug
&
LD_PG)

fprintf(stderr,"Atom7%d
(%o,740)\n",index,

atoms|index).status,mohain(db,index));



drawpic.c #endi■
data=

&atoms|index;
if

(data->status
&
STARTBIT
&&firstime)

startch
=
newchain
=
TRUE;

if

(!(data->status
&

EXISTBIT))
return;

#iftiefDEBUG
if

(data->status
&
(DISTBIT|ANGLEBIT)
||
debug
&
LD_PG)

#else
if

(data->status
&
(DISTBIT|ANGLEBIT))

#endi■

(void)matom(db,index,atname);
/*GetthePictureSystemcoordinates
/ x=

MAPCRD(data->x);
y=

MAPCRD(data->y);
z=

MAPCRD(data->z);
/*Check
ifwehavetobreakthechainhere*/ if

(curcolor==-1&&
data->status
&

BREAKBIT)
startch
=
TRUE;

/*Ifnotselected,don'tdrawtheatom*/ if

(data->status
&
SHOWBIT)
{

#if
GRAFENG
==PS300

if
(firstcoord)
{

MVecPegn(namebuf,P_■ tem,vecnum); curvecnum
=0;

firstcoord
=
FALSE;

} /*
Decidewhether
tomoveortodraw"/ if

((data->status
&
BREAKBIT
||

newchain)&&firstime)
{

mode
=

MOVETO;
/*
Changethecolor
if

necessary
7 if

(curcolor
=

data->color)
{

/*
Recordthefirstaform'slocation
*/ if

(curcolor==
-1)
{

nx=x; ny=y; nz=z;
firstmode
=

FM_MOVE; firstcolor
=

data->color;

#endi■PS300

curcolor
=

data->color;

#ifdef #endi■ #if #endi■ #if #endif #iftie■

flushcro();
/*notalwaysneededforps300
°/

setcolor(curcolor); incoffset(ITEMSIZE);
}

newchain
=
FALSE;

DEBUG

if
(debug
&
LD_PG)

fprintf(stderr,"Moveto9%s"n",atname);

}
else
{

mode
=
LINETO;

/*
Changethecolor
if

necessary
7 if

(curcolor
=

data->color)
{

/*
Recordthefirstatom'slocation
*/ if

(curcolor==-1)
{

nx=x; ny=y; nz=z;
firstmode
=

FM_LINE; firstcolor
=

data->color;

GRAFENG
==PS300

/*Havetodothisbecausetheps300 *
doesnotpermit
a
linetoatthe

*

beginning
ofavectorlist.

*Itwillbetakencareofby *

Store.c
*/ mode

=

MOVETO;
}
elseif
(halfbond)
{

midk=(x+x)/2; midy=(ly+y)/2; midz=(2+z)/2; savecrd(LINETO,mid»,midy,midz,

curcolor);

GRAFENG
==PS300

vecnum++; curvecnum++;
curcolor
=

data->color; flushcro();
/*notalwaysneededforps300
°/

setcolor(curcolor); incoffset(ITEMSIZE);
} if

(debug
&
LD_PG)

fprintf(stderr,"Lineto9%sun",atmanne);

DEBUG

5.



drawpic.c #endi■

savecrd(mode,
x,y,z,
curcolor);

#if
GRAFENG
==PS300

Vecnum++; curvecnum++;
#endi■

b.=x; ly=y; |z=z;

} /*Therestofthestuffneedonlybedoneonceperatom"/ if
(firstime)

return;
/*Checkfordistancesandangles
/ if

(data->status
&
DISTBIT)

markdist(index,molnum,rseq,atmanne,getoffset(),
x,y,z);

if

(data->status
&

ANGLEBIT)
markangle(index,molnum,rseq,atmanne,getoffset(),
x,y,z);

/*Checkforrotations
*/ if

(data->status
&
ROTBIT)
{

pushrot(db,index);
if
(nsons==0)

poprot(db,index);

}

} /* *

markdist
-
markanatomfordistancecalculation

*/ /*
ARGSUSED
"A

markdist(index,mol,seq,atname,cnt,x,y,z) intindex,mol; char“seq,"atname; intcnt; ps_tx,y,z; {

registerstructdist_def*dp; registerint
º

registerstructatom_def“data; data=

&atoms|index);
for(dp=
distance;dp<

&distance[MAXDIST];dpºt)
{

if

(dp->d_type
==
|NACTIVE)

#if #endi■ #if #endif #endif
} /*

continue;
for(j=0;j-2;}{4)
{

if

(dp->d_model■ ]]
||=mol |

smatch(seq,dp->d_resseq[j])
=0 |

amatch(atname,dp->d_atom■ ]])
=0)

continue;
if

((data->status
&
SHOWBIT)
==0){

dp->d_type
=
HOLD(); continue;

}

dp->d_type
&=-HOLD(i);

GRAFENG
==PS2||GRAFENG
==MPS

dp->dobloc)
=

cnt-ITEMSIZE;
GRAFENG
==PS300

if

(dp->d_vecnum■ ]]==curvecnum
&&
dp->d_vecname■ ]]
||=NULL &&

stromp(dp->d_vecname■ ],namebuf)==0)

continue;
if

(dp->d_vecname||||=NULL)

free(dp->dvecname■ ); dp->d_vecname[■ ]
=

malloc(strlen(namebuf)
+1);

stropy(dp->dvecname■ ],namebu■ ); dp->d_vecnum(I)
=

curvecnum, newdist
=
TRUE;

GRAFENG
==IRIS

calfunc(DISTFUNC,
2L,(long)(dp-distance), (long));

dp->d_z[■ ]
=z;

*

markangle
-
markanatomforanglecalculation

*/ /*
ARGSUSED
"A

markangle(index,
mol,seq,atmanne,cnt,x,y,z) int char int

index,mol; *seq,"atname; crit;

§



3.

drawpic.c ps_tX,y,z; {

registerstructangle_def"ap; register
j;

registerstructatomdef“data; data=

&atoms|index);
for(ap=
angles;ap<

&angles[MAXANGLE];
ap++)
{

if

(ap->a_type
==
INACTIVE)

continue;
for(j=0;j-
ap->a_natom;j++)
{

if

(ap->a_model■ ]]
||=mol |

smatch(seq,ap->a_resseq[j])
=0

|amatch(atname,ap->a_atom■ )
=0)

continue;#ifoef

if

((data->status
&

SHOWBIT)
==0){

ap->a_type
=
HOLD(i); continue;

}

registerstructatom_def“data; /*
Initializelinkinformation
*/ if

(islink)
newlink
=
TRUE;

data=

&atoms|index];
if

(!(data->status
&
EXISTBIT))

return;
/*Movebackonlyif
therearemorethingstodraw7 if

((data->status
&
SHOWBIT)&&(nsons
»0||
newlink))
{

b=

MAPCRD(data->x);
ly=

MAPCRD(data->y);
|z=

MAPCRD(data->z);
DEBUG

if
(debug
&
LD_PG)
{

char
atname[AT_NAME_SIZE
+1}; (void)matom(db,index,atmanne); fprintf(stderr,"MoveTo9%s"n",atname);

ap->a_type
&=
-HOLD();#endi■

#if
GRAFENG
==PS2||GRAFENG
==MPS/*
Changethecolorif
necessary
7

ap->a_obloci)
=cnt
-

ITEMSIZE;
if
(halfbond&&curcolor
=

data->color)
{

#endi■curcolor
=

data->color;
#if
GRAFENG
==PS300flushcro();
/*notalwaysneededforps300
°/

/*Punt*/

setcolor(curcolor);

#endi■incoffset(ITEMSIZE);
#if
GRAFENG
==IRIS
}

callfunc■ ANGLEFUNC,
2L,(long)(ap
-

angles),(long)
j)

savecrd(MOVETO,
bº,ly,lz,
curcolor); ap->a_xj)

=x;#if
GRAFENG
==PS300 ap->ayj)=y;

vecnum++; ap->a_zj)
=z;

Curvecnum++;

#endi■#endi■

}

newlink
=
FALSE;

}}}

/*Checkrotation(iftherearenomorebranches)
7

/*if
(data->status
&
ROTBIT&&nsons==0) *

bagain
-

secondhalfofthe
object-creationroutinepoprot(db,index);

*/} /*
ARGSUSED
"A

static/*
bagain(db,index,ischief,islink,nsons)
*

drawsurf-construct
thePS2objectofthegivenresidue'ssurface intdb;

*
andsends
itto

MIDAS-STORE
intindex,ischief,islink,nsons;
*/ {

drawsurf(mol,seq,type,atomdat,surfdat)

*---------,,,–A–F---,-
■ º-
-2-6-I-



drawpic.c
int char struct struct

{
#if #endi■ #if #endi■ #iftie■ #endi■ #if #endi■

mol;
---

seq,"type; atom_def"atomdat; surf_def"surfdat; structinputdefin: intsvisit(),sagain(); GRAFENG
==PS30 register

i;

GRAFENG
==IRIS registerObjectO;

DEBUG
if
(debug
&
D_PG)

fprintf(stderr,"Surfresidue90s°%s"n",seq,type);

/*Setupglobalvariables
ºf

molnum
=mol; rseq=seq; rtype

=
type; atoms

=
atomdat; surfs

=
surfdat; curcolor

=-1;
GRAFENG
==IRIS mat_stack

=0; /* *
Maketheobjectforthisresidue.

*
WefirstsetthesoftwarecopyoftheLG “statuswordstodotmode.Thisprevents

*
thedraw3dcallinsvisitfromoutputing “anyLGstatus,whichwouldotherwise

*bedoneforeveryresidue.Welaterthen “doasingletexture(DOTS)
callwhenwe *

createthePicSysresidentUDL.
*OntheMPSthingsarealittledifferent.

*
Herethed3data()routineUNCONDITIONALLY

*

outputs
anewLGstatuswheneverfsm?=DOTTED

*
thenrestoresthepreviousstatusafterthe

*
drawis
completed.Thusthereare4extra

*

refreshwordsforeveryresidue
intheMPS!

º
**
**

#if #endi■ #if #endif #if #endi■ #if #iftief #else
*-

--

*
Therestillisa
purposeforfix!gcall

*

however,sincenowwemustinsurethatthe
*
LGisrunning
atfullspeed. *Toobadaboutthis,butnothingcanbedone “shortof

modifyingtheE&Ssoftware.
*/

GRAFENG
==PS2 prepmkob(); fixlg(DOTTED); makeob(ob,OBSIZE,&obsize,overflow); (void)

mtrav(mdb(molnum].m_fa,
svisit,sagain); stopob(); fbºg(IDOTTED); GRAFENG

==MPS prepmkob(); fix!g(DOTTED); makeob(ob,&OBSIZE,&obsize,overflow); (void)
mtrav(mdb.[molnum].m_■ o,
svisit,sagain); lastcall

=
TRUE; stopob(); voidpp(); fixig(IDOTTED); GRAFENG

==IRIS o=

numobj(molnum,rseq,O_SURFACE); makeobj(o); (void)
mtrav(mdb(molnum].m_fo,
svisit,sagain); closeobj();

if
(curcolor==-1&&mat_stack
==0)

delobj(o);
GRAFENG
==PS300 firstcoord

=
TRUE; subnum

=1; depth
=0;

segnum(0)
=1; (void)

sprintf(baseobjname,"mºdrºs",molnum,map_name(rseq)); (void)strcpy(curobjname,baseobjname);
in.itype=

S_GETLEVEL;
in.imolnum
=
molnum; stropy(in.Iname,rseq); ONEPROC process(&in,(char*)

NULL); (void)write(storefo■ í),(char*)&in,sizeofin); (void)read(store_fd[0],(char*)&in,sizeofin);

/*
nothing
inthisobject
7

...,r|---l<

>

f

!

F.



**.

drawpice #ondi■
■ o■ is0,ie

ini_ndata;i.)

charbuf[10]; (void)sprintf(bu■ ,"...sub%d",subnum++); streat(curobjname,
buf);

segnum■ ++depth]
=1;

}

drawtype
=
D_SURF: sprintf(namebuf,"%s.surfººd",curobjname,segnum(depth]++); (void)

mtrav(mdb(molnum).m_fd,
svisit,sagain);

if

(firstcoord)
PNameNil(namebu■ );

else

MVecend();

#endi■PS300
/*Sendthestuffto'store'forsafekeeping
*/ in.itype=

S_SREPLACE;
in.imolnum
=
molnum; strncpy(in.iname,rseq,RES_SEQ_SIZE);

in.isize=

sizeofob();
if(in.isize>
65536)

fprintf(stderr,"Panic:objectsize=%d>
64Kn",inisize);

#ifdefONEPROC
process(&in,copyob(ob));

#else

(void)write(storefo■ í),(char*)&in,sizeofin);
sendob(storefa■ t),ob,sizeofob); (void)read(store_fo■ o),(char*)&in,sizeofin);

#endi■
anychg
=
TRUE;

} /*
“svisit
-

Surfacevisitingroutine
*/ /*

ARGSUSED
"A

static svisit(db,index,ischief,islink,nsons,firstime) intdb; intindex,ischief,islink,nsons,firstime;
{

register
i;

registerstructatomdef"data; intnox,npoints,offset; char
atname{AT_NAME_SIZE+1];

-**--**-tº-->--****-a

#iftie■ #endi■ #if #endi■ #if

longaddr; /*
Initializeandcheckforchainingstatus
*/

DEBUG
if
(debug
&
LD_PG)

fprintf(stderr,"Atom9%d(%0,%d)\n",index,

atoms(index).status,mohain(db,index));

data=

&atoms|index);
if

(!(data->status
&
EXISTBIT)
||
|firstime)

return;
/*
Checkforrotations
*/ if

(data->status
&
ROTBIT)

pushrot(db,index);
/*ls
surface
tobe
displayed
7°/ if

(data->status
&
SURFBIT&&surfs
=
NULL)
{

(void)matom(db,index,atname); nox=

mseeka(mdb.[molnum].s_fa,atmanne);
if(ndx=-1&&
surfs[ndk].s_nentry
>0){ GRAFENG

==PS300

if

(firstcoord)
{

MVecBegn(namebuf,P_Dots,0); firstcoord
=
FALSE;

}

GETLONG(addr,surfs[ndx}.s_addr); (void)
seek(mdb(molnum].sd_fa,
addr,0); (void)

read(mdb■ molnum].sd_fo,
(char*)stab,

surfs[ndk].s_nentry
“

sizeof(structsrftabdef)); npoints
=0; for(i=0;i<

surfs[ndk].s_nentry;
it4)

npoints+=
stab■ il.st_npts;

(void)
read(mdb(molnum).sd_fa,
(char*)surf,

npoints“3*sizeof(ps_t)); npoints
=0; offset

=0; for(i=0;i<

surfs[ndx}.s_nentry;
it?)
{

if

(stab■ ].st_npts
:=0
|

(stab■ ].st_color
&

SIGNORE)) continue;
if
(curcolor
=

stab■ ].st_color)
{

if
(npoints
>0){

PS300 GRAFENG
==PS2

draw3d(surf■ offset,npoints,

•*-Iriff
-
A-*N=---

;



drawple.
C #ond||

DoTTED,OFFSET);

#ifGRAFENG
==MPs

d3data(surf(offset],&npoi &DOTTED,&ABSOLU

#endif #if
GRAFENG
==IRIS

drawpnts(surf(offset], npoints);

#endi■ #if
GRAFENG
==PS300

drawdots(surf■ offset], npoints,curcolor);

#endi■

offset+=npoints; npoints
=0;

}

curcolor
=

stab■ ].st_color; setcolor(curcolor);
}

npoints+=
stab■ ].st_npts;

-} 3if
(npoints
-0)

#if
GRAFENG
==PS2

draw3d(surf(offset,npoints,
DoTTED,OFFSET);

#endi■ #if
GRAFENG
==MPS

d3data(surf(offset],&npoints,
&DOTTED,&ABSOLUTE);

#endi■ #if
GRAFENG
==IRIS

drawpnts(surf(offset],npoints);

#endi■ #if
GRAFENG
==PS300

drawdots(surf(offset],npoints,curcolor);

#endif
}} if

(data->status
&
VDWBIT)
{

npoints
=

mksurf(db,index,islink,ischief,rseq,rtype,surf); if
(npoints
>0){

#if
GRAFENG
==PS300

if

(firstcoord)
{

MVecPegn(namebu■ ,P_Dots,0); firstcoord
=

FALSE;
}

-
--ºr,---***

-

|ººrH→---,;2-...ºH

#endi■PS300

if
(curcolor
=

data->scolor)
{

curcolor
=

data->scolor; setcolor(curcolor);
}

#if
GRAFENG
==PS2

draw3d(surf(0),npoints,DOTTED,OFFSET);

#endif #if
GRAFENG
==MPS

d3data(surf(0),&npoints,&DOTTED,&ABSOLUTE);

#endi■ #if
GRAFENG
==IRIS

drawpnts(surf(0),npoints);

#endi■ #if
GRAFENG
==PS300

drawdots(surf(0),npoints,curcolor);

#endi■

}

} if

(data->status
&

ROTBIT&&nsons==0)

poprot(db,index);

} /* "

sagain
-

secondhalfofthe
object-creationroutine

*/ /*
ARGSUSED
"A

static sagain(db,index,ischief,islink,nsons) intdb; intindex,ischief,islink,nsons;
/*Checkrotation(iftherearenomorebranches)

*/ if

((atoms(index).status
&

ERBITS)==ERBITS&&nsons==0)

poprot(db,index);

} /* *

drawiabel-constructthePS2objectofthegivenresidue'slabel
*
andsends
itto

MIDAS-STORE
*/

drawlabel(mol,seq,type,atomdat) intmol; char“seq,type; structatom_def
{

*atomdat;



drawpic.c
#if #endi■ #if #endi■ #iftie■ #endi■ #if #endi■ #if #endi■ #if #endi■ #if

structinputdefin; intMisit(),lagain(); GRAFENG
==PS300 register

i;

GRAFENG
==IRIS registerObjecto;

DEBUG
if
(debug
&
D_PG)

fprintf(stderr,"Labelresidue*%s%'sn",seq,type);

/*Setupglobalvariables
/

molnum
=mol; rseq=seq; rtype

=
type; atoms

=
atomdat; rlabeled

=
FALSE; curcolor

=-1;
GRAFENG
==IRIS mat_stack

=0; /*Maketheobjectforthisresidue
/

GRAFENG
==PS2 prepmkob(); makeob(ob,OBSIZE,&obsize,overflow); (void)

mtrav(mdb|molnum].m_fa,
Ivisit,lagain); stopob(); GRAFENG

==MPS prepmkob(); makeob(ob,&OBSIZE,&obsize,overflow); (void)
mtrav(mdb(molnum].m_fa,
Ivisit,lagain); lastcall

=
TRUE; stopob(); voidpp(); GRAFENG

==IRIS o=

numobj(molnum,rseq,O_LABEL); makeobj(o); (void)
mtrav(mdb(molnum].m_fd,
Ivisit,lagain); closeobj();

if
(curcolor==-1&&.mat_stack

--O)

delobj(o);

/*
nothing
inthisobject
7

#endi■ #if #iftie■ #else #endi■ #endi■ #iftief #else #endif
GRAFENG
==PS300 firstcoord

=
TRUE; subnum

=1;
segnum(0)
=1; (void)

sprintf(baseobjname,"mºdrºs",molnum,map_name(rseq)); (void)stropy(curobjname,baseobjname);
in.itype=

S_GETLEVEL;
in.imolnum
=
molnum; stropy(in.i_name,rseq); ONEPROC process(&in,(char*)

NULL); (void)write(storefo■ í),(char*)&in,sizeofin); (void)read(storefo■ o),(char*)&in,sizeofin); for(i=0;
i<in.indata;it?)
{

charbuf[10]; (void)sprintf(bu■ ,"...sub%d",subnum++); stroat(curobjname,
buf);

segnum■ ++depth]=
1;

}

drawtype
=

D_LABEL; sprintf(namebuf,"%s.label9%d",curobjname,segnum(depth]++); (void)
mtrav(mdb(molnum).m_fd,
Ivisit,lagain);

if

(firstcoord)
PNameNil(namebu■ );

else

MVecEnd();
PS300

/*Sendthestuffto'store'forsafekeeping
*/ in.itype=

S_LREPLACE;
in.imolnum
=
molnum; strmcpy(in.iname,rseq,RES_SEQ_SIZE);

in.isize=

sizeofob(); ONEPROC process(&in,copyob(ob)); (void)write(store_fi■ 1],(char*)&in,sizeofin);
sendob(store_■ q[1],
ob,sizeofob); (void)read(store_fo■ o),(char*)&in,sizeofin); anychg

-
TRUE;

5.



drawpic.c
/*

“Mist-Labelvisitingroutine
*/ /*

ARGSUSED
"A

static Misit(db,index,ischief,islink,nsons,firstime) intdb; intindex,ischief,islink,nsons,firstime;
{

registerstructatomdef"data; ps_tx,y,z; char
atname{AT_NAME_SIZE4.1];

externint
ps300cm■ ); data=

&atoms|index);
if

(!(data->status
&
EXISTBIT)
||
firstime)

return;
/*
Checkforrotations
*/ if

(data->status
&
ROTBIT)

pushrot(db,index);
/*Islabelrequired7”/ if

(data->status
&

LABELBIT)
{

#if
GRAFENG
==PS300

if
(firstcoord)
{

/*

PBegins(namebu■ );
/

MVecPegn(namebuf,P_Item,0); firstcoord
=
FALSE;

}

#endi■

x=

MAPCRD(data->x);
y=

MAPCRD(data->y);
z=

MAPCRD(data->z); (void)matom(db,index,atname);

#ifdefDEBUG

if
(debug
&
LD_PG)

■ printf(stderr,"Label"%s"n",atname);

#endit

if
(rlabeled
||

(data->status
&
NORLBIT))

(void)sprintf(buf,"%s",atname);
else
(

(vold)sprintf(buf,"Asºc(%s74s)*c",atname,
SUB,rseq,rtype,RSB);

riabeled
=
TRUE;

/*
Change
tolabelcolorºf if

(curcolor
=

data->lcolor)
{

curcolor
=

data->lcolor;

#ifndefGL23BUGS
/*thiscanonlybedefinedontheIRIS
/

setcolor(curcolor);

#else
-

ir

color(curcolor);

#endi■

}

#if
GRAFENG
==PS2

moveto(x,
y,z); text(bu■ );

#endi■ #if
GRAFENG
==MPS

damove(&x,
&y,&z); ctext(bu■ );

#endi■ #if
GRAFENG
==IRIS

cmov(x,
y,z);

irisout(bu■ );

#endi■ #if
GRAFENG
==PS300

/*

PChars(NULL,
x,y,z,1.0,0.0,bu■ );
/

MLabel(x,
y,z,

ps300cm(curcolor],
bu■ );

#endi■
} if

(data->status
&
ROTBIT&&nsons==0)

poprot(db,index);

} /* *

lagain
-

secondhalfofthe
object-creationroutine

*/ /*
ARGSUSED
"A

static lagain(db,index,ischief,islink,nsons) intdb; intindex,ischief,islink,nsons;
{

/*
Checkrotation(iftherearenomorebranches)
*/ if

((atoms|index).status
&
ERBITS)==ERBITS&&nsons==0)

poprot(db,index);

} #if
GRAFENG
==PS2||GRAFENG
==MPs
||

GRAFENG
==IRIS

3.



drawpic-º
Z:

drawtag
-

constructthe■ ºobjectofthegivenresidue'sbonds -ºseidsitto

MIDAS-STORE
for

identification
/

drawtag(mol,sea,type,atomdat,hwk,hwy)

ol;

intrn char"seq,type; structatomde■"atomdat; inthwk,hwy:
{

structinputdefin; inttagvisit(),tagagain();
#if
GRAFENG
==IRIS

registerObjecto;

#endi■
/*Setupglobalvariables
"Z

molnum
=mol; rseq=seq; rtype=type; atoms

=
atomoat; newlink

=
FALSE; curcolor

=-1;

#if
GRAFENG
==IRIS

mat_stack
=0;

#endi■ #ifole■DEBUG
if
(debug
&
D_PG)

■ printf(stderr,"Bondresidue90s°ºs\n",rseq,rtype);

#endi■
/*Maketheobjectforthisresidue
*/

#if
GRAFENG
==PS2

prepmkob(); makeob(ob,OBSIZE,&obsize,overflow); (void)
mtrav(mdb.[molnum].m_fd,tagvisit,tagagain);flushcro(); stopob();

#endi■ #if
GRAFENG
==MPS

prepmkob(); makeob(ob,&OBSIZE,&obsize,overflow); setbase(); (void)
mtrav(mdb|molnum].m_fd,tagvisit,tagagain);flushcro(); lastcall

=
TRUE; stopob();

voidpp();
#endi■

GRAFENG
==IRS

#if o-
numobj(molnum,
Seq,o

BOND);
makeobj(o); (void)

mtrav(mdb(monum].m_■ d,tagvisit,tagagain);flushcro(); closeobj();
if
(curcolor==-1&&mat_stack
==0)

delobj(o);

#endi■
/*Sendthestuffto'store'forsafekeeping
*/ in.itype=

S_IDENTATM;
in.imolnum
=
molnum; strmcpy(in.iname,rseq,RES_SEQ_SIZE);

in.isize=

sizeofob(); in.ix=hwk; in.iy=hwy:

#iftiefONEPROC
process(&in,copyob(ob));

#else

(void)write(store_fo■ í),(char*)&in,sizeofin);
sendob(store_fa■ t),
ob,sizeofob); (void)read(store_fo■ o),(char*)&in,sizeofin);

#endi■
return(in.itype
-1);

} /* *

tagvisit
-
fronthalfofthe

object-creationtraversalroutine
*/ /*

ARGSUSED
"Z

/*Tag=
index
+1*/

static tagvisit(db,index,ischief,islink,nsons,firstime)intdb; intindex,ischief,islink,nsons,firstime;
{

registerstructatom_de■"data; ps_tx,y,z; /*
Initializeandcheckforchainingstatus
/ data=

&atoms|index);
#iftofDEBUG

if
(debug
&
LD_PG)

■ printf(stderr,"Atomººd(%o,%d)\n",index,

data->status,mohain(db,index));

3.



ºf--

if

(data->status
&

STARTBIT&&.firstime)
startch
=
newchain
=
TRUE;

if

(!(data->status
&
EXISTBIT))

return;
/*GetthePictureSystemcoordinates
/ x=

MAPCRD(data->x);
y=

MAPCRD(data->y);
z=

MAPCRD(data->z);
/*Ifnotselected,don'tdrawtheatom*/ if

(data->status
&

SHOWBIT)
{

/*Tagthisatomwiththeproperindex"/

hittag(index
+1);

#if
GRAFENG
==PS2

moveto(x,
y,z);

#endi■ #if
GRAFENG
==MPS

damove(&x,
&y,&z);

#endif #if
GRAFENG
==IRIS

move(x,
y,z);

#endif
/*Therestofthestuffneedonlybedoneonceperatom"/ if

(firstime)
return;

/*Checkforrotations
*/ if

(data->status
&
ROTBIT)
{

pushrot(db,index);
if
(nsons==0)

poprot(db,index);

} /* *

tagagain
-

secondhalfofthe
object-creationroutine

*/ /*
ARGSUSED
"A

static tagagain(db,index,ischief,islink,nsons) intdb; intindex,ischief,islink,nsons;
{

--
/*

-ta,

registerstructatomdºdata; /*
Initializelinkinformation
7 data=

&atoms|index):
if

(!(data->status
&

EXISTBIT))

drawpic-G }

return;
/*Checkrotation(iftherearenomorebranches)?

if

(data->status
&
ROTBIT&&nsons==0)

poprot(db,index);
GRAFENG
==PS2||GRAFENG
==MPs
||

GRAFENG
==IRIS

"pushrot-pushtherotationmatrixon */
pushrot(db,index) int

{ #if #endi■ #ifole■ #endif #if #if #endif #else
|-

•

>.,
db,index; register

i;

GRAFENG
==PS2
||

GRAFENG
==MPS
||

GRAFENG
==IRIS intmatnam; char

atmanne■ a■ _NAME_SIZE
+1}; /*Gettheatomname*/

(void)matom(db,index,atname);
/*Checkforbackwardrotation
*/ i=

findrot(molnum,rseq,atmanne,
2,0); if(i--0){

if

(atoms■ index).status
&

SHOWBIT)
rotation[■ ].r_type
&=
-HOLD(0);

else

rotation[■ ].r_type
=
HOLD(0);

DEBUG
if
(debug
&
D_PG)

fprintf(stderr,"Backwardrotationºd.\n",
);

flushcro();
GRAFENG
=
PS300

opmatrix();
GRAFENG
==IRIS

mat_stack--;

2-".
.

*

■ º-----
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--T--
1

switch(drawtype)
{

caseD
BOND;

if

(firstcoord)
{

PNameNi(namebu■ ); Sprint■ (namebu■ ,"%s.bond'éd", curobjname,segnum■ depth]++);
curvecnum
=0;

}
else
{

MVecEnd(); sprintf(namebu■ ,"%s.bondºd", curobjname,segnum■ depth]++); MVecPegn(namebuf,P_Item,vecnum); savecra(MOVETO,
b,ly,L.,

curcolor); curvecnum
=1;

}

break;
caseD_LABEL:

if

(firstcoord)
PNameNil(namebu■ );

else

/*
PEnds();
/

MVecend(); sprintf(namebuf,"%s.label9%d",curobjname,
segnum■ depth]++);

firstcoord
=
TRUE; break;

caseD_SURF:
if

(firstcoord)
PNameNil(namebu■ );

else

MVecBnd(); sprintf(namebu■ ,"%s.surfººd",curobjname,
segnum■ depth]++);

firstcoord
=
TRUE; break;

#endi■PS300
}/*endbackwards
rot7 /*checkforforwardrotation

*/ i=

findrot(molnum,rseq,atmanne,
1,0); >~,

r■r.º.ºº-†ºf–“...…

#iftie■ #endi■ #if #endi■ #if #endi■ #if #endi■ #if *~*-
:I-

*(i==0){

if

(*melindexistatue
&

SHOwerr)
rotation[i].r_type
&I

~HOLD(o); rotation[i].r_type
=

HOLD(o);
if
(debug
&
D_PG)

■ printf(stderr,"Forwardrotationºd.vn",
);

DEBUG
flushcro();

GRAFENG
==PS2

pushmatrix();
- if

(rotation[■ ].r_type
&

REMAKEMAT) makemats(); bkicon(CONCATMAT,rotation[■ ].r_invmat); matnam
=
('r'.<<8)|('0'
+i);

subps(matnam); bkicon(CONCATMAT,rotation[■ ].r_mat); setbase();
/*Resetbasevalues
/ GRAFENG

==MPS

pushmatrix();
if

(rotation[■ ].r_type
&

REMAKEMAT) makemats(); toon(rotation[■ ].r_invmat); matnam
=(r'--8)|('0'
+i);

subps(matnam); toon(rotation[■ ].r_mat); setbase();
GRAFENG
==IRIS

pushmatrix(); mat_stack-4;
if

(rotation[■ ].r_type
&

REMAKEMAT) makemats(); multmatrix(rotation[■ ].r_invmat);
matnam
=(r.4-8)|('0'
+i);

callobj((Object)matnam): multmatrix(rotation[■ ].r_mat);
/*Resetbasevalues
"/

GRAFENG
==PS300

pushname(); segnum■ ++depth]=
1;

switch(drawtype)
{

caseD_BOND
:

s



segnum■ depth}++);
intmatnam;MVecBegn(namebu■ ,P_item,vecnum);#endi■ Curvecnum

=0;char
atname{AT_NAME_SIZE41];
}
else
{

MVecend();
if

(!mchain(db,index))
{

sprintf(namebu■ ,"%s.bondºd",curobjname,(void)matom(db,index,atname);
segnum■ depth]++);
i=

findrot(molnum,rseq,atname,
1,0);MVecPegn(namebu■ ,P_Item,vecnum);

if(i>=0){

savecrd(MOVETO,
bº,ly,L.,
curcolor);#iftiefDEBUG curvecnum

=1;if
(debug
&
D_PG)
}

fprintf(stderr,break; "Endforwardrotation.\n");

#endif

caseD_LABEL:flushcro();
if

(firstcoord)
#if

GRAFENG
=
PS300

PNameNil(namebu■ );popmatrix();
else#if

GRAFENG
==IRIS

/*
PEnds();
/

mat_stack--;MVecend();#endi■ sprintf(namebu■ ,"%s.label9%d",curobjname,#else

segnum■ depth]++);popname();
firstcoord
=
TRUE;depth--;break;switch(drawtype)

{

caseD_SURF:caseD_BOND
:

if
(firstcoord)

if
(firstcoord)
{

PNameNil(namebu■ );PNameNil(namebu■ );
else sprintf(namebuf,"%s.bond%d",MVecend();curobjname,segnum■ depth]++);sprintf(namebu■ ,"%s.surfººd",curobjname,curvecnum

=0;

segnum(depth]++);
}
else
{

firstcoord
=
TRUE;MVecend();break;sprintf(namebuf,"%s.bond%d",

curobjname,segnum■ depth]++);

}

MVecBegn(namebuf,P_Item,vecnum);

#endi■PS300 savecra(MOVETO,
bº,y,z,
curcolor);
}/*endforwardrotºf

curvecnum
=1;

}

}

break;
/* *

poprot-pop
therotationmatrixoffcaseD_LABEL:

*/ if
(firstcoord)poprot(db,index) PNameNil(namebu■ );

intdb,index; else

§



#endi■ #ifoief #endi■ #if #endi■ #if

-r”v'"revul,ros.iaoerzog."
-

-º

#endi■ Curobjname,segnum■ depthl,
t):

-firstcoordiº".”(depth]++);
#if break;

caseD_SURF:
if

(firstcoord)
PNameNil(namebu■ );

else

MVecEnd(); sprintf(namebuf,"%s.surfººd",curobjname,#endi■

segnum■ depth]++);
#if

firstcoord
=
TRUE; break;

}

}/"endof"endforwardrot"/

PS300
i=

findrot(molnum,rseq,atname,
2,0); if(>=0){

DEBUG

if
(debug
&
D_PG)

fprintf(stderr, "Startforwardrotation.\n");
flushcro();

GRAFENG
==PS2

pushmatrix();
if

(rotation■ ].r_type
&

REMAKEMAT) makemats(); bkicon(CONCATMAT,rotation[■ ]r_invmat); matnam
=('r'--8)|('0'
+i);

subps(matnam); bkicon(CONCATMAT,rotation[■ ].r_mat); setbase();
/*Resetbasevalues
"Z

GRAFENG
==MPS

pushmatrix();
if

(rotation[■ ].r_type
&

REMAKEMAT) makemats(); toon(rotation[■ ].r_invmat); matnam
=
('r'.<<8)|('0'
+i);

subps(matnam);
`--*-
:*-".
.
.”---*~:---ºr,,,

GRAFENG
==IRIS

pushmatrix(); mat_stack++;
if

(rotation[■ ].r_type
&

REMAKEMAT) makemats(); multmatrix(rotation[i].r_invmat);
matnam
=('r'--8)|('0'
+i);

callobj((Object)matnam); multmatrix(rotation[i].r_mat);
GRAFENG
==PS300

pushname(); segnum■ ++depth]
=1;

switch(drawtype)
{

caseD_BOND
:

if

(firstcoord)
{

PNameNil(namebu■ ); sprintf(namebuf,"%s.bond",
d",

curobjname,segnum(depth]++);
curvecnum
=0;

}
else
{

MVecEnd(); sprintf(namebuf,"%s.bondºd", curobjname,segnum■ depth]++); MVecPegn(namebuf,P_Item,vecnum); savecrd(MOVETO,
bº,ly,lz,
curcolor); curvecnum

=1;

}

break;
caseD_LABEL:

if

(firstcoord)
PNameNil(namebu■ );

else

/*
PEnds();
/

MVecend(); sprintf(namebuf,"%s.label9%d", curobjname,segnum■ depth]++);
firstcoord
=
TRUE; break;

caseD_SURF:
if

(firstcoord)

§



-

vi
veveirut); sprintf(namebuf,"%s.surfººd",

curobjname,segnum■ depth]++);
firstcoord
=
TRUE; break;

}

}/*endof"startforwardrot"/

}/*endof
Imainchain
/

#endifPS300 #if
GRAFENG
=
PS300 /* *

dostack
-

generatestheprecedingpushes,succeedingpops,andany
*

rotationmatricesrequired
tomakethestructurework

-/
dostack()

{

structinputdefin; structchain_def*ch; intnpop; intmatnam,submatram;
intCount: register

i;
staticcharbuf[10];

/*
generatethisstuffforeachindividualmolecule
*/ for(molnum

=0;
molnum
«

MAXMOD;molnum++)
{

if

(mdb.[molnum].m_fname
==NULL)

continue;
matnam
=('m'<<8)|('0'
+
molnum); count

=0; for(ch=

mob■ molnum].m_chain;
ch=NULL;ch=
ch->ch_next)
{

#iftle■DEBUG

if
(debug
&
D_PG)

fprintf(stderr,"Chain"%s',\n",ch->ch_start);

#endif

/*Atleastonepoptomatchtheinitialpush"/
Count---; npop=1;

#if
GRAFENG
==PS2

prepmkob();

#endi■ #if #ifndef #endi■ #if #ifndef #endi■ #endi■ #ifoief #endif #endif #if

pushmatrix(); subps(matnam);
PS2 GRAFENG

==MPS

prepmkob(); makeob(ob,&OBSIZE,&obsize,overflow);

DRAWPIC

pushmatrix(); subps(matnam);
MPS GRAFENG

==IRIS DRAWPIC IRIS DEBUG

(void)sprintf(bu■ ,"pshºd",count);
makeobj(numobj(molnum,
buf,0));

pushmatrix(); callobj((Object)matnam);
/*
Generate
a
rotationmatrix
iftherotation
isa *

forwardmainchain
or
backwardsidechainrotation

*
goingfromthefirstatomto *

somewhere
inthemiddleofthemolecule
*/ for(i=

ch->ch_rotb;
i=-1;
i=

rotation[i].r_linkb)
{

if
(debug
&
D_PG)

fprintf(stderr,
"Backwardmatrix%d.\n",
);

pushmatrix();
if

(rotation[■ ].r_type
&

REMAKEMAT) makemats(i);

GRAFENG
==PS2

blacon(CONCATMAT,rotation[■ ].r_invmat); submatram
=
('r'.<<8)|('0'
+i);

subps(submatram); blacon(CONCATMAT,rotation[■ ].r_mat);

GRAFENG
==MPS

toon(rotation[i].r_invmat); submatram
=
('r'.<<8)|('0'
+i);

subps(submatram); toon(rotation[■ ].r_mat);
r

-1
*—***~º*~
.

º!r
s--*----- --
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#endi■ #ifoief #endi■ #if #endi■ #if #endi■ #if #endi■ #ifºe■ #else #endi■

submatnam
=(r&8)(0.º callobj((Object)submatnam); multmatrix(rotation■ ].r_mat);

}
for
(=ch->ch_rot■ ;
i=-1;
i=

rotation[■ ].r_link■ )
{

DEBUG

if
(debug
&
D_PG)

fprintf(stderr,"Mainchainpop7%d.\n"
npop++;

GRAFENG
==PS2

setbase(); stopob();

GRAFENG
==MPS

setbase(); lastcall
=
TRUE; stopob(); voidpp();

GRAFENG
==IRIS

closeobj();

/*probablydoesnogoodonMPS
/

/*Sendthisdowntostore.'*/ in.itype=

S_REPLACE;
in.imolnum
=
molnum; (void)sprintf(in.iname,"pshºd",count); in.isize=

sizeofob(); in.indata
=0; in.ifirstmode

=

FM_NONE;
in.inewchain
=
FALSE; in.Icolor

=in.iIcolor
=0;

ONEPROC

process(&in,copyob(ob)); (void)write(storefo■■ ],(char*)&in,sizeofin);
sendob(storefo■■ ],ob,sizeofob); (void)read(storefo■ o),(char*)&in,sizeofin); /*Tackonthetrailingpops*/

#endi■ #if #endi■ #if #endi■ #ifndef #endi■ #if #endif #if #endi■ #if #endif #iftie■ #else #endi■
GRAFENG
==MPS

prepmkob(); makeob(ob,&OBSIZE,&obsize,overflow);

GRAFENG
==IRIS

(void)sprintf(buf,"pop"4d",count);
makeobj(numobj(molnum,
buf,0));

DRAWPIC

while(npop--)
popmatrix();

GRAFENG
==PS2

stopob();

GRAFENG
==MPS

-

lastcall
=
TRUE; stopob();

GRAFENG
==IRIS

closeobj();
/*Sendthisdownto'store'also"/ in.itype=

S_REPLACE; in.i_molnum
=
molnum; (void)sprintf(in.iname,"popºd",count); in.isize=

sizeofob(); in.indata
=0; in.ifirstmode

=

FM_NONE;
in.inewchain
=
FALSE; in.i_color

=in.iloolor
=0;

ONEPROC

process(&in,copyob(ob)); (void)write(storefa■ t),(char*)&in,sizeofin);
sendob(store_fa■ t),
ob,sizeofob); (void)read(store_fa■ ol,(char*)&in,sizeofin);

}/*end
foreach(chain)
*/

}/*end
foreach(model)
".

§



#elseGRAFENG
==PS300 /*

"pushname
-

increasesubobjectcountandcreatenewobjectname */ static pushname() charbuf[10]; (void)sprintf(bu■ ,"...sub%d",subnum++); streat(curobjname,
bu■ );#iftie■

}
*

popname
-
createnameofobjectcontainingcurrentobject

*/ static re
registerchar‘p; char*rindex();

p=

rindex(curobjname,
'.'); if(p==NULL)

{

fprintf(stderr,"Poppingtoplevelobject!!Mr"); return;
} “p=\O';

} /* *

drawresidue
-

constructthePS300objectofthegivenresidue
*

Calledfromtouch()duringopencommandsandfromthingslike
*

dorof■ )when
adding/fixing/deletingrotations.

/

drawresidue(mol,
seq,type,atomdat) intmol; char*seq,"type; structatomdef"atomdat;

{

structinputdefin; structchain_def*ch,“prevch; register
i,j,
comp; intdrvisit(),dragain();

/*Setupglobalvariables
"/

molnum
=mol; rSeq=seq; rtype

=
type; atoms

=
atomdat; prevch

=

mob■ molnum].m_chain;
for(ch=

prevch->ch_next;
ch=NULL;ch=
ch->ch_next) if

(infront(mdb.[molnum].m_fa,
rseq,ch->chstart))

break;
else

prevch
=ch;

ch=prevch;
/*
Previouschaincontainsthisresidue
/

DEBUG
if
(debug
&
D_PG)

fprintf(stderr,"Drawresidue*%s9%s"m",rseq,rtype);
subnum
=1; depth

=0;
segnum(0)
=1; (void)

sprintf(baseobjname,"mºdrºs",molnum,map_name(rseq)); (void)stropy(curobjname,baseobjname);
/* *

Seecomment
in
touch()forreasonforputting
inthis

*

"empty"declaration
*/

sprintf(namebuf,"%slink",baseobjname); nullnode(namebu■ ); PBegins(baseobjname);
for(i=

ch->ch_rotb;
i=-1;
i=

rotation[i].r_linkb)
{

if

(rotation[■ ].r_model
|=
molnum)

break;
switch(rotation■ ].r_natom)
{

case2:

comp
=

smatch(rotation[■ ].r_resseq[1],
rseq); break;

case4:

comp
=

smatch(rotation■ ].r_resseq[2],
rseq); break;

} if
(comp
=0)

continue; sprintf(namebu■ ,"sub%d",subnum); PBegins(namebu■ );

S.



dump_rot■ ,446epth); segnum■ depth]=
1;

in.indata
=
depth; sprintf(namebuf,"%sprev",baseobjname); Pinst(NULL,namebu■ ); sprintf(namebuf,"%slink",baseobjname); Pinst(NULL,namebu■ ); sprintf(namebu■ ,"bond%d",segnum■ depth)); nullnode(namebu■ ); sprintf(namebu■ ,"labelºq",segnum■ depth)); nullnode(namebu■ ); sprintf(namebu■ ,"surfººd",segnum■ depth]++); nullnode(namebu■ ); (void)

mtrav(mdb|molnum).m_fa,
drvisit,dragain); sprintf(namebuf,"ºsnext",baseobjname); Pinst(NULL,namebu■ ); while(depth--)

{

PEnds(); popname();
}

PEnds();
/*Nowsendoutallthe

connections
forrotations
*/ for(i=0;i.<

MAXINROT;
itt){

if

(rotation■ ].r_type
==
INACTIVE)

continue;
if

((rotation[■ ].r_type
&

SENDCONN)
==0)

continue; rotation[■ ].r_type
&=
~SENDCONN; sprintf(namebu■ ,"brotºd_matº",
i+1);

PDiscOut(namebuf,
1); for(j=0;jº

rotation■ ].r_nloc;
j++)

PConnect(namebuf,
1,1,

rotation[■ ].r_locname[■ ]);
rotation[■ ]..r_nloc
=0;

} /*Setthelevelforthestoragemodule
*/ in.itype=

S_SETLEVEL;
in.imolnum
=
molnum; stropy(in.iname,rseq);

#iftiefONEPROC
process(&in,(char*)
NULL);

H->-t=n–-",is2-“,sº

(void)write(storefa■ t),(char*)&in,sizeofin); (void)read(store_fa■ ol,(char*)&in,sizeofin);

#endi■ #if
GRAFENG
==PS300

newdist
=
TRUE;

#endi■
} /* *

dump_rot
-

dumpstherotationouttothePS300
*/

/*ARGSUSED
"A

dump_rot(i,depth) register
i,
depth;

registerintj,k,

P_VectorTypevec, P_MatrixTypemat;

**_-

charCp; /*Sendoutthematricesandtranslations
*/ if

(rotation[■ ].r_type
&

REMAKEMAT) makemats();
/*Dumptheinversematrix
*/

-

vec.V4(0)
=

rotation[■ ].r_invmat(3][0]; vec.V4(1)
=

rotation[■ ].r_invmat(3][1]; vec.V4[2]
=

rotation[■ ].r_invmat(3][2]; PTransBy(NULL,&vec,NULL); COLUMN_MAJOR
/*usedbypascalGSR'sonvms???
/ for(j=0;j-3;j++) for(k=0;k<3;k++)

mat■ k][]
=
(double)rotation[■ ]..r_invmat■ ][k];

#iftief #else
for(j=0,j<3;j++) for(k=0;

k<3;k++)

mat■ |[k]
=
(double)rotation[■ ].r_invmat■ |■ k];

#endi■

PMat:3x3(NULL,mat,NULL);
/*Setthevariablematrix*/

PRotz("inrot",0.0,NULL);
/*Dumpthematrixthattakesustothezaxis7

vec.V4(0)
=

rotation[■ ].r_mat(3][0];

S.



PTransBy(NULL,&vec,NULL);
#ifdefCOLUMN_MAJOR for(j=0,j:3;j++) for(k=0;k<3;k++)

mat■ k][j]
=
(double)rotation[■ ].r_mat■ ][k];

#else
for(j=0,j<3;j++) for(k=0;k<3;k++)

matjl■ k)
=
(double)rotation■ ].r_mat■ ]][k];

#endi■

PMat3x3(NULL,mat,NULL);
/*Storeawaythenametowhichthefunctionnetworkconnects
*/ cp=

&rotation[■ ].r_locname{rotation[■ ].r_nloc■■ ]; assert(rotation[■ ].r_nloc
–2); if(*cp--NULL)

“cp=

malloc(strien(curobjname)
+7);

else

“cp=

realloc(“cp,strlen(curobjname)
+7);

assert("cp
=
NULL); (void)sprintf("cp,"%s.inrot",curobjname); rotation[■ ].r_type

=

SENDCONN;
} /* *

drvisit
-
Drawresiduevisitingroutine

/*
ARGSUSED
"A

drvisit(db,index,ischief,islink,nsons,firstime)*/ static int int
{

db; index,ischief,islink,nsons,firstime; registerstructatomdef"data; data=

&atoms■ index};
if

(!(data->status
&
EXISTBIT)
||
firstime)

return;
/*Checkforrotations
*/ if

(data->status
&
ROTBIT)
{

startrot(db,index);
if
(nsons==0)

endrot(db,index);

*>....H.T.…--º
º…-

r /*
y

dragain
-

secondhalfofthe
object-creationroutine

/*
ARGSUSED
"A

static dragain(db,index,ischief,islink,nsons) int int
{ } /*

db; index,ischief,islink,nsons;
/*Checkrotation
(iftherearenomorebranches)
*/ if

((atoms|index.status
&
ERBITS)==ERBITS&&nsons==0)

endrot(db,index);

“startrot-pushtherotationmatrixon */ static startrot(db,index) int
{

#iftief #endif #iftief
db,index; register

i;
char

atname{AT_NAME_SIZE
+1}; /*Gettheatomname

*/
-

(void)matom(db,index,atmanne);
/*
Identifymainchainrotation
"/ if

(mchain(db,index))
{

i=-1; while((i=

findrot(molnum,rseq,atname,
0,
i+1))>=0){

if
(debug
&
D_PG)

■ printf(stderr,"Mainchainrotation96d.\n",
);

DEBUG

rotation[■ ].r_type
=
MCHAIN;

} /*Checkforbackwardrotation
*/ i=

findrot(molnum,rseq,atname,
2,0); if(>=0){

DEBUG
if
(debug
&
D_PG)

~rºl

s



#endi■

depth--; PEnds(); popname(); sprintf(namebuf,"bond%d",segnum■ depth)); nullnode(namebu■ ); sprintf(namebuf,"label9%d",segnum■ depth)); nullnode(namebu■ ); sprintf(namebu■ ,"surfººd",segnum■ depth]++); nullnode(namebu■ );
} /*checkforforwardrotation

*/ i=

findrot(molnum,rseq,atname,
1,0); if(i>=0){

#ifdefDEBUG

if
(debug
&
D_PG)

■ printf(stderr,"Forwardrotation*d.\n",
);

#endi■

sprintf(namebuf,"sub%d",subnum); PBegins(namebu■ ); pushname(); dump_rot(i,++depth); segnum■ depth]=
1;

sprintf(namebuf,"bond%d",segnum(depth)); nullnode(namebuf); sprintf(namebuf,"labelººd",segnum■ depth)); nullnode(namebu■ ); sprintf(namebu■ ,"surfººd",segnum■ depth}++); nullnode(namebu■ );
}

} /* *

endrot-pop
therotationmatrixoff */ static endrot(db,index) intdb,index;

{

register
i;

char
atname{AT_NAME_SIZE+1];

if

(Imchain(db,index))
{

(void)matom(db,index,atname);
i=

findrot(molnum,rseq,atname,
1,0);

->

#nderLott;UG

if
(debug
&
D_PG)

fprintf(stderr, "Endforwardrotation.\n");

#endi■

depth--; PEndS(); popname(); sprintf(namebuf,"bondºd",segnum■ depth)); nullnode(namebu■ ); sprintf(namebuf,"label9%d",segnum■ depth)); nullnode(namebu■ ); sprintf(namebu■ ,"surfººd",segnum■ depth]++); nullnode(namebu■ );
} i=

findrot(molnum,rseq,atname,
2,0); if(i--0){

#ifoiefDEBUG

if
(debug
&
D_PG)

fprintf(stderr, "Startforwardrotation.\n");

#endi■

sprintf(namebu■ ,"sub%d",subnum); PBegins(namebu■ ); pushname(); dump_rot(i,H-depth); segnum■ depth]=
1;

sprintf(namebu■ ,"bondºd",segnum■ depth)); nullnode(namebuf); sprintf(namebuf,"labelººd",segnum■ depth)); nullnode(namebu■ ); sprintf(namebuf,"surfººd",segnum■ depth]++); nullnode(namebu■ );
}

}

}

makechains(molnum)
intmolmum;

{

register
i;

registerstructchaindef*ch;
sprintf(namebu■ ,"model}ºd",molmum); PBegins(namebu■ );

for(ch=

mäb■ molnum].m_chain;
ch=NULL;ch=
ch->ch_next)
{

-*-I

-a-,
***→

§



sprintf(namebu■ ,"mºdrºs",molnum,intmatnam:
map_name(ch->chstart));#endi■

º Pinst(NULL,namebu■ );register
i;

}
else
{

i=

ch->ch_rotb;
for(molnum
=0;
molnum.<MAXMOD;molnum++)
{

switch(rotation[■ ].r_natom)
{if

(mdb|monum).m_fname
==NULL||mbond■ molnum)
--0)

continue;

case2:

sprintf(namebu■ ,"mºdrºs",molnum,
/*DrawthespecialSSorHHbonds
"Z

map_name(rotation[■ ].r_resseq[1]));
curcolor
=-1; PInst(NULL,namebu■ );initcrobuf(); break;

-

#if
GRAFENG
==PS2

case4:matnam
=('m'<<8)('0'+

molnum);
sprintf(namebuf,"mºdrºs",molnum,prepmkob();

map_name(rotation[■ ].r_resseq[2]));makeob(ob,OBSIZE,&obsize,overflow);
PInst(NULL,namebu■ );pushmatrix(); break;subps(matnam);

}

setbase();
}

#endi■

#if
GRAFENG
==MPS

PEnds();matnam
=('m'<<8)|('0'
+

monum);
}

prepmkob();

makeob(ob,&OBSIZE,&obsize,overflow);

/*
pushmatrix();

*

nullnode
-
create
adatanodewithnodatainit

subps(matnam);
*
(thisisthesameas"name:=vec0,0;")setbase();

*
NotethatweCANNOTusethecolor
+

depth-cueingvector#endi■
*
listfunctionsbecausetheydonotpassthroughtheCl#if

GRAFENG
==IRIS

*
whichactuallycreatesthestructure.matnam
=('m'<<8)|('0'
+
molnum);

*/

makeobj(numobj(molnum,"bond",O_BOND)); nullnode(name)pushmatrix(); char*name;callobj((Object)matnam);
{

#endi■
staticP_VectorTypenulldat;#if

GRAFENG
==PS300

if

(nbond■ molnum]>
0){

PVecPegn(name,
1,
TRUE,TRUE,2,
P_Item);sprintf(namebu■ ,"mººdrbond",molnum); PVeclist(1,&nulldat);MVecpegn(namebuf,P_Item,0);

PVecend();
}

}

#endi■ #endi■PS300for(i=0;i<

nbond■ molnum];
itt){

if

(bonds(molnum][].b_dispo)

drawssbond■ )
&&

bonds(molnum)||b_disp■ 1])
{ {if

(curcolor
=

bonds(molnum][].b_color)
{

structinputdefin;
flushcro(); ps_tx,y,Z;

curcolor
=

bonds(molnum][I].b_color;
g



#if #endi■ #if #endif #if #endi■ #if #endi■

X=
MAF

-

ºjº■ )
Z=MAP(bondsmonumijººff. 7.

PCRD■ bondsimonumi■■ iojº "Alwaysmove/draw,move/drawhere; “westilldocordinatebuffering
*

becausebondsarepartofthedata
*

transformed
fordistanceandangle

*

calculations(soweneedto
calculate

*
theamount
ofdatain
rbtrmenthatis *

duetothisstuff). */

savecrd(MOVETO,
x,y,z,
curcolor);

x=

MAPCRD(bonds(molnum][i].b_x(1]);
y=

MAPCRD(bonds(molnum][].b_y(1]);
z=

MAPCRD(bonds[molnum][i].b_z(1]); savecrd(LINETO,
x,y,z,
curcolor);

}

} GRAFENG
==PS2

flushcro(); popmatrix(); stopob();
GRAFENG
==MPS

flushcro(); popmatrix(); lastcall
=
TRUE; stopob(); voidpp();

GRAFENG
==IRIS

flushcro(); popmatrix(); closeobj();
GRAFENG
==PS300

if

(nbond■ molnum]>
0){

flushcro(); MVecend();
/*Sendthisdowntostore'also"/

""—"binum
=
molnum; strºpy(in.iname,"bond");

ini_size
=

sizeofob();
" in.indata

=

getoffset(); in.ifirstmode
=

FM_NONE;
in.inewchain
=
FALSE; in.icolor

=
in.i_lcolor
=0;

#i■ cºe■ONEPROC

process(&in,copyob(ob));
#else

(void)write(store_fd[1],(char*)&in,sizeofin);
sendob(storefo■■ ],ob,sizeofob); (void)read(store_fo■ o),(char*)&in,sizeofin);

#endif
}

}
#if

GRAFENG
==MPS #definePUSHJ04360 #defineMATCTRL

6 /* *
Calla

previouslydefinedPicSysresidentUDLasa
subobject.

*
Sincethisisdonewhilewearemaking
ahostresident

*

objectusingthemakeob()facility,andsincetheMPS “softwaredoesnotknowthatwewillendup
transfering

*
thisobjecttoPSmemorybeforesending
ittotheMAP,

*
thistypeof
subobjectcallis
normallynotallowed.

*

However,
inthiscasewereallyknowwhatwearedoing

*
andsoprovide
a
specialfacilitytodoit.

/*6
controlwordsprefaceUDLdata‘Z

*

Unfortunately,however,thisadditionallyfunctionality
*

requires
a
minormodification
intheE&Sgraphicslibrary.

*Inthefile
MPUNTRAN.MAR,
atlabelDOO10,thenext3

“statementswhichonlyallowrelativejumpRSRcommands
*
mustbe
commentedout(using";"charsatthebeginning

*ofeachline)sothatbothrelativeandabsolutejumps
*
areallowed.Thereleventsourcestatementsareshown

*

below:
-

DOO10:;JUMP/PUSHJ
º;
BITW#4O400,RO

;RELATIVE7
º;

BNEQ1$;IFNEO,OK.
º;
BRWDO420;ELSE,ERROR

*
TheMPUNTRANmodule
isthenreasembledusingthefollowing

*

command:
-

macro
mpsysmacºmpuntran/obj

:



drawpic.c "andtheresultingobjectmoduleincluded
inthelistoffiles "thatarelinkedwiththeMIDASeditor.

- *
Theabovechangehaslittleornoeffectonanyotherprograms

*
usingtheMPS.

*
TomFerrin */

subps(name)
27may83 structudl_entry

“p; staticintinitialized,ubase; externstructu0comu0com; externintextdmem;
if

(linitialized)
{

initialized:
4; if

(!extdmem)
{

/* *
Sincesubps()storesabsolutemodePUSHJ's, “wemustknowthephysicalpsmemaddress

of “ourUDLpartition.Onan
extendedmemory

*
MPSthisiseasyasthehardwaredoesallthe

*
work,butona
non-extendedmemorysystemit's *

thedevicedriverthattranslateslogical
*
useraddressesintophysicalMPSaddresses.

*Allweneedtoknowhereistheoffsetfrom “phys
0touserlogical0;theMPSdrivertells

*usthis. */ ubase
=

u0com.gtrbuf;
if
(ubase==0){

fprintf(stderr, "PANIC:mplibrevlevelmustbe>=A4.V02\n exit(1);

}

}
for(p=

&psobs->uentry(0);
p<

&psobs->uentryIMAXPSOBS];
pt+)
{

if

(p->u_name
<0){

err:

fprintf(stderr,"PANIC:can'tresolveUDLname\n"); abort();
if

(p->u_name
==name)

break:

if(p==

&psobs->uentry■ MAXPSOBS]||(p->u_obs&U_DEFINED)
==0)

gotoerr;

if

(p->u_netpp
=0)

gotoerr;

if
(obsize>=
OBSIZE-1)
{

ob■ obsize-4]
=0;

/*avoidkeeping
atally7

/*
intermediatesentinel
7

ob■ ol
=

(ps_t)obsize;
/*
includecountinarray7

overflow(ob,&obsize);
/*callfulsub
"/

obsize
=1;/*resetlengthto1/ *

=
PUSHJ;

if
(obsize>=
OBSIZE-1)
{

ob■ obsize■■ )
=0; ob■ o)

=

(ps_t)obsize; overflow(ob,&obsize); obsize
=1;

/*
absolutemodepushjump7

}

ob■ obsize■■ )
=
(ps_t)(p->u_pbase
+

MATCTRL
+
ubase);
/*
subobjectstarting
a

dbase(&0,&0,80,&K32K);/*pushjtoggledIBbit;lostbasereg"/

/* *
Voidthepush/popinfostoredattheendofaCB.

*
Thisis
necessarybecausethedrawob()routinedoes

*

severalthingswrong:
i)it
thinkstheMPShardware “stack

isonly9
matricesdeep(it'sreally14),

*ii)it
thinksthestackpointer
is
alreadyata °

depthof6(it'sreally
1inthebeginning),and

*iii)it
doesn'tunderstandwhen
a
ubegin()
isin *

effectandthuschecksforstackoverflow/underflow
*
tooearly(itshouldreallybedonebytheudata()

*

routine).
*Ofcourse
ittookhourstofigureallthisout.

*

ThomasFerrin12apr84
*/ voidpp()

{

if(i-2||
ob■ i-1]|=SENTINEL)
{

fprintf(stderr,"PANIC:obptrinvalid\n"); abort();
**

=
ob■ i-3]
=
ob■ -4]
=0;

§



drawpic.c #ifoe■notcief setcolor(hue) if(hue==0)

lcolor(&WHITE);
/*
specialcaseforwhite*/

else

lcolor(&hue,&FULSAT);

}

#endif hittag(name)
hname(&name);

}

#endi■MPS #if
GRAFENG
==IRIS /* *

irisout:
º

Output
a
stringtotheIRIS1400terminal,takingintoaccount

º

imbededcommands.
*/

irisout(str) registerchar*str;
{

charstr(str);
#iftiefIRISTERM

registerintindex; index
=0; while(strindex)

switch(strindex)
{

default:
index++; break;

caseSTX:

str++; break;
caseSUP: caseRSP: caseSUB: caseRSB: caseSIT: caseRIT: caseCUR:

do_istr(str,index); str+=index
+1;

index
=0; break;

}

#endif
}

doistr(str,index) char*str; intindex;
{

registerintorigch; origoh
=
strindex}; strindex)

=\0'; charstr(str); strindex)
=
origch;

} /* *
hashtablefor
numberingobjects.Numbersstartinthehigh

*
wordoftheObjectword(which
isatleast31bitslong)soas *toavoidcollisionwithtwocharacterconstantnames.

*/
#
defineHTABSIZE32749 typede■struct

{

charh_used; int
h_molnum; char

h_rseq[RES_SEOSIZE+1];
}

HASH; HASHhtab|HTABSIZE]; Object numobj(molnum,rseq,type) intmolnum; char“rseq; Objecttype;
{

if
(rseq[0]=='p')/*isitapsh"or"pop"?
/

returncheckobj(molnum,
rseq,TRUE);

else

returncheckobj(molnum,
rseq,TRUE)
+
type;

} is

validobj(molnum,rseq) intmolnum;

:



}

Object checkobj(molnum,rseq,ins) int char int
{

molnum; *rseq; ins; registerunsignedinthval; registerHASH*hp; registerchar“sp; registerHASH"orighp; hval=
molnum; for(sp=rseq;“sp;spºt)

hval=
(hval&2)a“sp;

hval%=HTABSIZE; orighp=
&htab■ hvall;

hp=
&htab■ hvall; while(hp->h_used)

{

if

(hp->h_monum
==monum&&
strcmp(rseq,hp->h_rseq)

break;
if
(++hp>=
&htab|HTABSIZE)

if(orighp==hp)
{

fprintf(stderr,"outofhashtablespace\n"); exit(1);

} if(lins)

returnhp->h_used;
if

(!hp->h_used)
{

hp->h_used
=
TRUE; hp->h_molnum

=
molnum; stropy(hp->h_rseq,rseq);

/*
theobjectnumber
istheindexinthearray“5.The

*
firstindex(0)is
reservedfortheglobalobjects

*/ return(((Object)((hp
-
htab)
+1)5).<<o
SAFEBITs);

==0)

-Q-Ir
*=-
*

-

--

*-■ º

#



misc.c
/*
$Header:misc.c.v.3.1086/07/2412:45.04amoldExp$
/ /*

*Copyright
(c)1983bytheRegents
oftheUniversity
of
California. *Allrightsreserved.

*

Release1.09Apr1982
*

Release2.013May1983
*

Release2.16Jul1983 */ #include<ctype.h> #include"editor.h"
/*

*getnum
-
getsa
numberfromthewordrange(minorcheckofvalidityincluded)

*/
getnum(w) structwordrangedef*w;

{

inti; if(w==NULL||w->w_first
=w
-w_last)

return(-1);
for(i=0;
w->w_first■ ]
=\0';it.)

if

(lisdigit(w->w_first()) return(-1);
return(atoi(w->w_first));

}

staticstructmap_def
(

char“m_color; intm_code;
}

colormap■ ]
-{

"white",
0,

"green",
1,/*Zerois
savedforWHIT

#if
GRAFENG
=MPS

"cyan",CYAN, "blue",BLUE, "magenta",MAGENTA, "red",RED, "yellow",YELLOW,
#else

/* *
Can'tusethepredefinedvalueshere,sincethey *include

a

saturationvalueasa2ndargument.
*
Thisis
becauseE&Schose
a
defaultsaturation

*
valueofzero(=
WHITE),soyounevergetany

Hººtº-■
HT._º—
- -)>"ºJ

*
colorunlessyousupply
a

saturationargument.
*/ "cyan",

8, "blue",16,
"magenta",24, "red",32, "yellow",48,

#endi■
0,-1

}; /* *

colomum
-
getsa
colornumberfromtheargument

*/
colornum(w,
n1,m2) structwordrangedef*w; int*n■ ,*n2;

{

if(w--NULL)
{

*ni=-1; “n2=-1; return;
*ni=

findnum(w->w_first);
if

(w->w_first
=w
-w_last&&“nt--1)

“n2=

findnum(w->w_last);
else

“n2=-1;

} /* *

findnum
-
findthenumbercorresponding
tothegivenstring */

findnum(s) char“s;
{

registerchar“p; register
i; intisnum; isnum

=
TRUE; for(p=s;"p=\0';p++)

if

(lisdigit(“p))
{

isnum
=
FALSE; break;

if
(isnum)

;
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return(atoi(s));
else

for(i=0;

colormap■ ).m_code
--0;it:)

if

(lstromp(s,colormap■ ).m_color)) return■ colormap■ ].m_code);
return(-1);

} /* *

colormode
-
findswhichpartofatom(surface,bondorlabel)

*istobecolored
/

colormode(w) structwordrange_def
*w;

{

intwhich;
if(w==NULL)

return(ALLCOLOR);
which
=0; while(w=NULL)

{

switch(w->w_first(0)
{

case's': case'S'
:

which|=
SCOLOR; break;

case'b'
:

case'B'
:

which|=
BCOLOR; break;

case'I':
case'L'
:

which|=
LCOLOR; break;

case'V'
:

case"V"
:

which|=
VCOLOR; break;

} w=w
-w_next;

}

return(which);

/* *

matchmo
-

matchesthetokentoa
molecule
(if
possible)

*/
matchmol(t) structtokendef“t;

{

inti; for(i=0;
t->t_value■ i)
=\0';it.)

if

(lisdigit(t->t_value■ )) break;

if

(t->t_value()
==\0')

i=
atoi■ t->tvalue);

else

for(i=0;i<
MAXMOD;it?)

if

(mdb.[].m_frame
=
NULL&&

lstromp(mdb■ ].m_fname,
t->tvalue))

break;

return(i);
}

#ifndefEDITONLY
/*

*findrot
-
findsrotationwhichmatchesthegivendata */

findrot(molnum,rseq,atmanne,dir,first) intmolnum; char*rseq,"atname; intdir,first;
{

registeri,j; for(i=first;
i<

MAXINROT;it?)
{

if

(rotation[■ ].r_type
==
|NACTIVE)

continue;
switch(dir)
{

case2:

if

((rotation[■ ].r_type
&

BACKWRD)
==0)

continue;
break;

case
1:

if

(rotation[■ ].r_type
&

BACKWRD)
continue;

break;

~

>º

rt-
º,-

g
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break;

case0:

break;caseREVERSE
:

if(not)

if

(rotation[■ ].r_model
–
molnum)reply("Usage:reverserotation_number

[.,...Mr");

continue;else

switch(rotation[■ ].r_natom)
{

reply("Nosuchcommand
as~
reverse.Vin");

break;

case
1:

|=0;caseDIST
:

break;
if(not)

reply("Usage:distancedistance_numberatom1(#:@)atom2(#:@)\n");

case2:else

i=1;

reply("Usage:
~
distancedistancenumber[.,...Mr"); break;break;

case4:caseGETCRD
:

j=2;if(not) break;reply("Usage:getcroatom(#:@)\n");
}

else if

(smatch(rseq.rotation[■ ].r_resseq[j]))reply("Getcro:-ignored."m");
continue;break;

if

(amatch(atname,rotation[i].r_atom■ )) continue;caseALIGN
:

return();
if(not)

}

reply("Usage:alignatom1(#:@)atom2(#:@)\n"); return(-1);else

}

reply("Align:
~

ignored."m"); #endi■EDITONLYbreak; usage(com,not)caseSETCOM
:

intcom,not;if(not)
{

reply("Usage:setcommodelxyz[size[countJM");
switch(com)
{

else

reply("Usage:
~
setcommodemn");

caseOPEN
:

break;
if(not)

reply("Usage:open
I

modelsurfaceobject
J

modelfile_ncaseVDWOPT
:

elseif(not)

reply("Usage:~open
I

modelsurfaceobject
)

model[.,...reply("Usage:vowopt[radiifile][densityvalue)Inuc)[prot][extendlenMr."
break;else

reply("Usage:-vowopt(nuc)(prot|[extendMr");

caseFINROT:break;
if(not)

reply("Usage:[rotatbrotat)rotation_numberatom1(#:caseANGLE:
elseif(not)

reply("Usage:
~I
rotatbrotat)rotation_number
[.,...Mr")reply("Usage:angleangle_numberatom1(#:@)atom2(#:@)atom3(#:@

-–º–-,s,–º–2s,
,

■ t-
2-..[--S.

:
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else

reply("Usage:
~
angleangle_number[,
...Mr");

break;
caseMATCH
:

if(not)

reply("Usage:matchatom1(#:@)...atom8(#:@)\n");
else

reply("Match:
~
doesnotmakesense.An");

break;
caseSWAPAA:

if(not)
{

reply("Usage:swapaanew_residue_typeresidue(#:)\n")
}
else

reply("Swapaa:
~
doesnotmakesense.An");

break;
caseSWAPNUC
:

if(not)
{

reply("Usage:swapnanew_residue_typeresidue(#:)\n")

-}else 33
reply("Swapna:
~
doesnotmakesense.An");

break;
caseADDGRP
:

if(not)
{

reply("Usage:addgrpgroup,
bond_length,bond_angle■ ,di reply("atom1(#:@)atom3(#:@)atom3(#:@)\n");

}
else

reply("Addgrp:
~
doesnotmakesense.An");

break;
caseADDAA
:

if(not)
{

reply("Usage:addaaresidue_type,residue_seq[,conform
}
else

reply("Addaa:
~
doesnotmakesense.An");

break;
caseADDNUC
:

if(not)
{

reply("Usage:addnucresidue,bondlength,bondangle■ , reply("atom1(#:@)atom2(#:@)atom3(#:@)\n");
}
else

reply("Addna:
~
doesnotmakesense.Vn");

break;

1***r=<*,,r-"..”-",;2-“...sº[-

} /*

caseDELGRP:
if(not)

reply("Usage:deletenew_residue_nameatom(#:@)\n");
else

reply("Delete:Cannotundeleteatoms.Vn");
break;

caseLINK
:

if
(not)

reply("Usage:
link
residue(#)\n");

else

reply("Usage:-linkresidue(#:)\n");
break;

*
null
-

do-nothingroutine
*/ null()

{ } /*

return;
*

makebit
-
setthegivenbitonthegivenatom */

makebit(mol,res,at) int char
{

#iftief #endi■
mol; “res,“at; register

i;
structspec_def
S; structspecistdefsl(3]; structwordrangedefwi3]; charbuffer[3][10]; DEBUG

if
(debug
&
D_EDIT)

fprintf(stderr, "Bitat
molecule%dresidue*satom*s.Vn", mol,res,at);

s.s_stat
=0;

s.s_model
=
&slo); s.s_residue

=&sll1);

-



#ifolefDEBUG
if
(debug
&
D_EDIT)

printspec(&s);
#endif

setupbits(); edit(&s);
} #if

GRAFENG
==PS300

/* *

map_name
-
Map
a
residuesequencenumberintoalegalPS300name

*/ char
*

•-s_van=1isabu, s.sespnmin
=
mingesp; s.sespnmax

=
maxgesp; s.s_next

=NIL; for(i=0;i<3;it?)
{

s|[i].sp_cnt
=1;

sl[i].sp_range
=
&w■ ]; willw_first

=

willw_last
=
buffer■ ]; will.w_next

=NIL;

}

(void)sprintf(buffer[0],"%d",mol); stropy(buffer[1],res); stropy(buffer[2],
at); map_name(name) registerchar

{

“name;
registerchar“cp; staticcharbuf[BUFSIz];

cp=buf; while(“name
=\0')

if

(isalnum(*name)) "cp++
=
*name++;

else
{

“cp++
='$'; name++;

}

“cp=\0'; returnbuf; *-
:

*-
:**-
:*~*--**~*--

rº--

`--
,ºr

r
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allocate.c
/*

$Header:/usr/src/local/midas/sr.c/editor/RCS/allocate.c,
v3.384/12/0614:09:47arno /*

*Copyright
(c)1983bytheRegents
oftheUniversity
of
California.

*Allrightsreserved.
*

Releasef.09Apr1983
*

Release2.013May1983
*

Release2.128Jul1983 #ifnde■vms #include<assert.h> #else #include"MIDAS$H:assert.h" #endi■ #include"editor.h"
/* *

alloc-Allocatesomespace(bomb
if
noneavailable)

*/ alloc(n,size) intn,size;

-

charCp; cp=

calloc((unsigned)
n,
(unsigned)size); assert(cp

=
NULL); return(cp);

*/ char
- { } /* *

freespec
-
Freea

specification
list */

freespec(s) structspec_def
{

structspecdef“sí,“s2; for(s1=s;sil-NULL;si=s2)
{

s2=
sl->s_next;

if

(!(s1->s_stat
&
DUPMOD)&&
st->s_model
–
NULL)

freelist(s1->s_model);
if

(!(s1->s_stat
&
DUPRES)&&
st->s_residue
|-NULL)

freelist(s1->s_residue);
if

(s1->s_atom
l=NULL)

freelist(s1->s_atom);

free((char
*)si);

} /* *

freelist
-
Freea
specifierlist */

freelist(sp) structspecistdef“sp;
{

if

(sp->sp_range
=
NULL)

freerange(sp->sp_range);
free((char
*)sp);

/* *

freerange
-
Free
a
wordrange */

freerange(w) structwordrangedef*w;
{

structwordrange_def*wt,"wº; for(wl=w;wil=NULL;wisew8)
{

w2=
wi->w_next;

if

(wl->w_last
=all&&
wi->w_last
=
nothing)

if

(wl->w_last
=

wi->w_first)
free(wl->w_last);

if

(wl->w_first
=all&&
wi->w_first
=
nothing)

free(wl->w_first);
free((char
*)wi);

}

} /*

“freetoken
-

Releasespaceusedbytoken */
freetoken(t) structtoken_def

“t; {

structtokendef‘t■ ;

t=

ti->t_next;
if(t1->tvalue
=
NULL)

free(t1->t_value);
free((char
*)ti);

3



execute.c
/*
$Header:execute.c,
v
3.3086/08/0418:27:04amokiExp$7 /*

*Copyright
(c)1983bytheRegents
oftheUniversity
of
California. “Allrightsreserved.

*

Release1.0
*

Release2.0
*

Release2.1
*

Release22
*

Release2.3 */

9Apr1982 13May1983 5Jul1983 28Jul1983 23Aug1983

#include"editor.h" #include<signal.h> #ifndefvrns externchar #else externnosharechar #endif

“sys_errlist■ ];
“sys_errlist■ ];

/* *

Thesearethespecialexecutionfunctionswhichaffectonlythe
*
editorbutnotthedatabase.

*/ /* *

execalias
-
Add,list,ordeleteanalias */

execalias(t) structtokendef“t; {

structtoken_de■‘t■ ; inti; if
(notcom)
{

if(t==NULL)
{

reply("Aliasnameexpected.An"); return;
}

for(t1=tti=NULL;
t■=
ti->t_next)
{

if

(t1->t_type
=
NAME)

continue;
for(i=0;
i<
nalias;it!)

if

(stromp(atab■ ].a_name,
t1->tvalue)==0)

break;

if(i--malias)
{

(void)sprintf(bu■ ,"Nosuchalias:"«s"m",

/*
Removeanalias"/

}
else
{

t1->t_value);
reply(bu■ ); continue;

}

free(atab■ ].a_name); free(atab■ ].a_line); nalias--; atab■ ]
=

atab■ nalias);
/*Addanalias*/

if(t==NULL)
{

for(i=0;
i<
malias;itt){

(void)sprintf(bu■ ,"%s'"as"n",
atab■ ].a_name,atab■ ].a_line);

reply(bu■ );
return;

} /*Isit
possible
toaddit7”/ for(i=0;
i<
malias;
it4)

if

(stromp(atab■ ].a_name,
t->tvalue)==0)

if
(t->t_next
==NULL)
{

if(i.<malias)
(void)sprintf(bu■ ,"%s'"as"n",

atab■ i].a_name,atab■ ].a_line);
else

(void)sprintf(buf,"Nosuchalias:"ºs"n”,

t->t_value);

reply(bu■ ); return;
if(i>=malias)
{

nalias-H4;
if
(nalias:
=

MAXALIAS)
{

reply("Toomanyaliases.Vn"); nalias--; return;

} /*
Enteraliasintotableºf

atab■ ].a_name
=t->tvalue; t->t_value

=
NULL; t1=

t->t_next; buf[0]
=\0';

§
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while(t1=NULL)
{

stroat(buf,t1->t_value); streat(buf,""); t1=
t■ ->t_next;

}

atab■ ].aline=

alloc(strien(bu■ )+1,sizeof(char)); stropy(atab■ ].a_line,
bu■ ); (void)sprintf(bu■ ,"aliased"6s'to"%s"n",atab■ ].a_name, atablil.aline);

reply(bu■ );
}

return;
} /* *

execread
-
Takeinputfromafileinsteadofthekeyboard

*/
execread(t) structtokendef“t; {

structtokendef“t1; structtokendefsavetoken;
if
(notcom)
{

reply("Cannotunread
a
file.Vn"); return;

}

savetoken
=
token;/*

Preservelasttokenread
/ for(t1=tti-NULL;

t■=ti->tnext)
{

if
(t1->t_type
=
NAME)

continue;
if
(stptrº-1>=

MAXSTACK)
{

reply("Readnestingtoodeep.Vn"); return;
}

stptrº-4; CURSTRM
=

fopen(t1->tvalue,"r"); if

(CURSTRM
==NULL)

stptr--; (void)sprintf(buf,"%s:cannotaccess.Vn",
t1->t_value);

reply(bu■ ); continue;
}

CURNDX
=-1; input();

}

rº-*~*-
:

*-Tº_º----:,-**

token
=

savetoken; return;
} /* *

execopen
-
Opensomething

*/
execopen(t) structtoken_def

“t; {

intcount;
if(t==NULL)
{

openmodel(t); return;
count
=
strlen(t->tvalue);

if

(strncrimp(t->t_value,"surface",count)==0)

opensurf(t->t_next);
elseif

(strncrimp(t->t_value,"object",count)==0)

openobj(t->t_next);
elseif

(strncrimp(t->t_value,"model",count)==0)

openmodel(t->t_next);
else

openmodel(t);
#ifndefEDITONLY

#if
GRAFENG
=
PS300

dostack();
#endi■ #endif

return;
} /* *

openmodel
-
Open
a
MIDAScoordinatedatebase

*/
openmodel(t) structtokendef“t; {

#ifndefEDITONLY
structinputdefin;

#endi■
structtoken_def“t1; structchaindef“ch; inti,

cnt; register
j;

:



execute.C. if
(notcom)
{/*Closethedatabase
7

if(t==NULL)
{

usage(OPEN,notcom); return;
}

for(t1=ttil-
NULL;
t1=
t1->t_next)
{

if
(t1->ttype=
NAME)

continue;#endi■
i=

matchmol(t1);
if(i.<0||i--MAXMOD
||

mob■ ].m_fname
==NULL)
{

(void)sprintf(but,"ºs:nosuchopenfile.Vn",
t1->tvalue);

reply(bu■ ); continue;
kº

mclose(mdb|].m_fd);
if

(mdb.[i].s_fo
-=0){

(void)molose(mdb'■ ].s
fo); (void)close(mdb■ ].sd_fa); mob■ ].s_fo

=

mob■ ].sd_fo
=-1;#ifndef

#ifndefEDITONLY

for(cnt=0;cnt«

MAXINROT;cnt:4)
(

if

(rotation(cnt].r_type
==
INACTIVE)

continue;
if

(rotation[cnt].r_model
-i)

continue; rotation[cnt].r_rotangle
=0;#endi■ unrot(cnt);

}
for(cnt=0;cnt«

MAXANGLE;crittº)
{

for(j=0;j<

angles|cnt].a_natom;
j++)
{

if

(angles|cnt].a_type
==
|NACTIVE)

continue;
if

(angles[cnt].a_model■ ]
=i)

continue;
unang(cnt); break;

}

} for(cnt=0;cnt«

MAXDIST;crittº)
{

for(j=0;j-2;j++)
{

if

(distance■ cnt].d_type
==INACTIV

continue;#endif
if

(distance■ crit).d_model■ ]]
||=)

continue;
undist(cnt);

#ifoief

break;

}

}
in.itype=

S_DELETE;
in.imolnum
=i,

process(&in,(char*)
NULL); anychg++;

EDITONLY
if
(nbond■ )
>0){

nbond■ ]
=0;

free((char
*)
bonds();

}

free(mdb(l).m_frame); mob[■ ]..m_fname
=
NULL;

if

(mdb.[i].m_aname
=
NULL)
{

free(mdb■ i].m_aname); mob■ ].m_aname
=
NULL;

}

mob■ ].m_flags
=0;

EDITONLY
for(ch=

mob■ ].m_chain;
ch=NULL;

mob■ ].m_chain
=ch)
{

ch=
ch->ch_next; free((char

*)

mob■ ].m_chain);
}

mob■ ].m_chain
=
NULL; mob■ ]..m_nchain

=0; (void)sprintf(buf,"Model"%dclosed."m",
i);

reply(bu■ ); nmo!--;
}

return;
}
else
{/*Openthedatabase
7

if(tl-NULL&&
stromp(t->tvalue,"#")==0)

t=

t->t_next;
cnt=0; for(t1=tt=NULL;

t■=
ti->t_next)
{

Cnt-H+;

DEBUG

if
(debug
&
D_PARSE)

fprintf(stderr,"Argººd
=
%s"n",cnt,

t1->t_value);

} if(cnt--0){

for(i=0;i<
MAXMOD;
itt){

~
|
f|

º
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if

(mdb■ i].m_fname
==NULL)

continue;
(void)sprintf(bu■ ,"Model"%d9%sun",
I,

mob■ ].m_frame);
reply(bu■ ); Cnt----,

} if(cnt==0)

reply("Nomodelsopened.Mr");
return;

} if(cnt–2&&cnt–3){

usage(OPEN,notcom); return;
} if(t->ttype=

NAME)
{

usage(OPEN,notcom); return;
} if

(sscan■ (t->tvalue,"%d",&i)=1||i-–MAXMOD
||i<0){

usage(OPEN,notcom);

*return; §}

if

(mdb■ ).m_fname
=
NULL)
{

(void)sprintf(buf,"Model"%dis
already
in
use.Vn",
);

reply(bu■ ); return;
t1=
t->t_next;

if

(strien(t1->tvalue)>=
MOLNMSZ)
{

(void)sprintf(buf,
"pathnametoo
long:\"%s"n%dcharacter t1->t_value,MOLNMSZ

-
1);

reply(bu■ ); return;
err_midas
-0;

mob■ ].m_■ q
=

mopen(t1->tvalue,"rw");
if

(mdb■ ].m_fa
---1)

{

cnt=0; for(i=0;i<
MAXMOD;
it:){

if

(mdb'■ ]..m_fname
==NULL)

continue;
Cnt-4;

if

(mdb■ i].s_fo
--0)

cnt-H;

}

*****–“-
,
,-I-"....?-?~2-

#ifndef #else #endi■ #ifndefEDITONLY #endif #ifnde■
Vms

if(cnt>=
MAXSTREAM) (void)sprintf(buf,

"Only*ddatabaseallowed.Un", MAXSTREAM);
elseif(errmidas)
{

(void)sprintf(but,"ºs:%s.\n",
t?->t_value,

errmidas
>07

sys_errlist■ errmidas): midas_errlist■ -errmidas]);
if(errmidas
<0) (void)sprintf(bu■ ,"%s:%s.\n",

t1->t_value, midas_errlist■ -errmidas]);
else
(

(void)sprintf(buf,
"%s:vrmserror(seeCRTterminal).Vn", t1->t_value); perror(t1->tvalue);

}

}
else

-

(void)sprintf(bu■ ,"%s:cannotaccess.An",
t1->t_value);

reply(buf); return;
}

mdb.[i]s
fo=-1;

mob■ ].m_flags
=0;

mob■ ].m_fname
=
ti->tvalue; t1->t_value

=
NULL; mob■ ].m_chain

=
NULL; mob■ ]..m_nchain

=0; nmolH.; if(cnt--
} EDITONLY /*

opensurfwill"touch"thedatabase
ifwearerunningas *

thebackendof
MIDAS.
ItwillNOTtouchthedbifwe *

arerunningas
midas.editbecausethatservesnouseful

3){
t->t_next
=

ti->t_next; opensurf(t); t->t_next
=ti;

*-F-sº,
-
-------

tº
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"purposesincetouchsimplyrecalculates
theglobaltemp

*
factorrangewhenrunningas
midas.edit.
*/ if

(mdb|].s_fa
:0)

#endi■

touch();
(void)sprintf(buf,"asopenedasmodel9%d.\n",

mob■ ].m_fname,
i);

reply(bu■ );#iftief return;
}

}

#endi■
/* *

opensurf-Associate
a
MIDASsurfacedatabasewithamolecule

*/
opensurf(t) structtokendef“t; {

structtokendef‘tt; structsrfhdr_defshdr; inti,cnt,nsurf; shortmagic;
if
(notcom)
{/*Getridofsurface
ºf

for(t1=tti=NULL;
t■=
ti->t_next)
{

if
(t1->ttype=
NAME)

continue;
i=

matchmol(t1);
if(i.<0||
i--MAXMOD)
{

(void)sprintf(buf,"There
isnomodel"%s'An",

t1->t_value);
reply(bu■ );

}
elseif

(mdb■ i].s_fo
&0){

(void)sprintf(buf,
"There
isnosurfaceformodel"%s".V t1->tvalue);

reply(bu■ );
}
else
{

(void)melose(mdb■ ].s
fa); (void)close(mdb.[i].sd_■ q); mob[■ ].s_fo

=

mäb■ ].sd_fo
=-1;

free(mdb■ ].m_aname); mdb■ ].m_aname
=
NULL; (void)sprintf(buf,"Surfaceºdclosed.Wh",

i);

}

reply(bu■ );

}
else
{

DEBUG
}

/*Addthesurfacefile*/

if

(stromp(t->t_value,
"#")==0)

t=

t->t_next;
cnt=0; for(t1=tti-NULL;

t■=
ti->t_next)
{

Cnt-4;
if
(debug
&
D_PARSE)

fprintf(stderr,"Argººd
=
%s"n",cnt,

t1->t_value);

} if(cnt–2){

usage(OPEN,notcom); return;
} if(t->ttype=

NAME)
return;
i=

matchmol(t);
if(i.<0||i--MAXMOD
||

mob■ ].m_fname
==NULL)
{

(void)sprintf(buf,"There
isnomodel"%s'An",

t->t_value);
reply(bu■ ); return;

} if
(mdb■ ils
fo-=0){

(void)sprintf(buf,
"There
is
already
a
surfacefor"%s"n", t->t_value);

reply(bu■ ); return;
} if

(mdb■ ).m_flags
&
PSOB)
{

(void)sprintf(buf,
"%s'isa
PictureSystemobject.\n", t->t_value);

reply(bu■ ); return;
t1=
t->t_next; errmidas

-0;
mob■ ].s_fo
=

mopen(t1->tvalue,"r"); if

(mdb■ ].s_fo
==-1){

cnt=0; for(i=0;
i<

MAXMOD;it!)
{

if

(mdb■ ].m_fmame
==NULL)

§



execute.c #ifnde■vms #else #endif r–“--

continue;
Cnt-H+;

if
(mdb.[i]s
■ o--0)

crit-4;

} if(cnt>=
MAXSTREAM) (void)sprintf(buf,

"Only9%dopendatabasesallowed.M MAXSTREAM);
elseif
(err_midas)
{

(void)sprintf(bu■ ,"%s:%s.\n",
t1->t_value,

errmidas
>07

sys_errlist■ errmidas]
:

midas_errlist■ -errmidas]);
if(errmidas
<0) (void)sprintf(bu■ ,"90s:%s.\n",

ti->tvalue, midas_errlist■ -errmidas]);
else
{

(void)sprintf(buf,
"%s:vrmserror(seeCRTterminal).V t1->tvalue); perror(t1->t_value);

}
else

(void)sprintf(buf,"%s:cannotaccess.An",
t1->t_value);

reply(bu■ ); return; mob■ i).m_aname
=ti->tvalue; t1->tvalue

=

calloc((unsigned)strlen(mdb.[i].m_aname)+5, sizeof(char));
if(t1->tvalue==NULL)
{

(void)molose(mdb■ i].s_fo); mdb■ ].s_fo
=-1;

reply("Out
of
memoryforsurfacename\n"); return;

}

stropy(t1->tvalue,mob■ ].m_aname); streat(t1->t_value,"...srf");
if

((mdb■ ].sd_fa
=

open(t1->tvalue,2))==-1)
{

(void)melose(mdb■ ].s_fa);

#ifndef #endi■

------

-
----

mob■ ].s_fo
=-1; (void)sprintf(buf,"%s:cannotaccess.An",

t1->t_value);
reply(bu■ ); return;

}

(void)read(mob■ ].sd_fo,(char*)
&magic,sizeofmagic);

if
(magic
-

SRF_MAGIC)
{

(void)close(mdb■ ].sd_fo); (void)melose(mdb.[I].s_fa); mob■ ].s_fo
=-1; (void)sprintf(bu■ ,"4s:nota

surfacefile\n",
t1->tvalue);

reply(bu■ ); return;
kooread(mdb■ ].sd_fo,(char*)

&shdr,sizeofshor); if

(shdr.sh_minesp
=

shor.sh_maxesp)
{

mob■ ].m_espnmin
=

shor.sh_minesp; mdb■ ].m_espnmax
=

shar.sh_maxesp;
}
else
{

mdb■ i).m_espnmin
=

shor.sh_minesp
-1;

mob■ ).m_espnmax
=

shar.sh_maxesp
+1;

}
t1->tvalue
=
NULL; (void)sprintf(buf,"asopenedassurfaceºd.Vn",

mob■ ].m_aname,
i);

reply(bu■ );
- EDITONLY

touch();
/*
UpdatetheglobalESPrange
ºf

nsurf
=0; for(cnt=0;crit&

MAXMOD;crittº)
if

(mdb.cnt].m_frame
=
NULL&&
mob■ crit).s_■ a
--0)

nsurf++;

if(nsurf--1){/*Onlyoneopen
7/

mingesp
=

mob■ ].m_espnin; maxgesp
=

mob■ ].m_espnax;
}
else
{

if
(mingesp;mob■ ].m_espnmin) mingesp

=

mob■ ].m_espnin;
if
(maxgesp
<

mob■ ].m_espnax) maxgesp
=

mob■ ].m_espnax;

§



execute.c return;#endi■
} /* *

openobj-Open
a
PictureSystemobjectasamodel

*/
openobj(t) structtoken_def

“t; (
#ifndefEDITONLY

structinputdefin;

#endi■
structtoken_def“t1; inti,cnt; if

(notcom)
{

for(t1=tti=NULL;
t■=
ti->t_next)
{

if
(t1->ttype=
NAME)

continue;
i=

matchmol(t1);
if(i.<0||

i--MAXMOD)
{

(void)sprintf(bu■ ,"There
isnomodel"%s',\n",

t1->tvalue);#ifndef
reply(bu■ );

}if

(Imdb.[I].m_flags
&
PSOB)
{

(void)sprintf(bu■ ,"ºs"isnotan
object.\n",

t1->tvalue);
reply(bu■ );

}
else
{

free(mdb■ ].m_frame); mdb■ ].m_fname
=
NULL; mob■ ].m_flags

=0; (void)sprintf(buf,"Object96dclosed.Mr.",
);

reply(bu■ ); nmol--;

}
else
{

if
(stromp(t->tvalue,"#")==0)

t=
t->t_next;

cnt=0; for(t1=tti-NULL;
t■=
ti->t_next)
{

Cnt-4;

#iftie■DEBUG

if
(debug
&

D_PARSE)
■ printf(stderr,"Argººd
=
%s"n",cnt,

t1->t_value);

} if(cnt-2){

usage(OPEN,notcom); return;
h(t->ttype=

NAME)
return;

i-
matchmol(t);

if(i.<0||ix–MAXMOD)
{

(void)sprintf(buf,"There
isnomodel"%s'.Vn",

t->tvalue);
reply(bu■ ); return;

} if

(mdb■ ].m_fname
=
NULL)
{

(void)sprintf(bu■ ,"Model"%dis
already
in
use.Vn",
);

reply(bu■ ); return;
t1=
t->t_next;

EDITONLY /*
Createobjectforinitialglobalrotationmatrix
*/

stropy(in.iname,"pshi"); in.itype=

S_APPEND;
in.imolnum
=i, in.isize=0; in.indata

=0; in.inewchain
=
FALSE; in.ifirstmode

=

FM_NONE; process(&in,(char*)
NULL);

if(in.itype)
{

(void)sprintf(buf,"%s:cannotaccess.An",
t1->t_value);

reply(bu■ ); return;
}

in.itype=

S_OBJECT;
in.imolnum
=i,

stropy(in.iname,"OBJ"); in.Isize=

strlen(t1->tvalue); process(&in,t■ ->tvalue);
if(in.itype)
{

in.itype=

S_DELETE;
in.imolnum
=i,

§
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#endi■EDITONLY

reply(bu■ ); return;
}

mob■ ].m_active
=in.indata; mdb■ ].m_com■ O]

=in.x;

mob■ ].m_com/1]
=in.iy;

mob■ ].m_com/2]
=in.iz;

mob■ ].m_min[0]
=in.ix-in.isize; mob■ ].m_min[1]

=in.iy-in.isize; mob■ ].m_min[2]
=in.iz-in.isize; mdb■ ).m_max(0)

=in.x+in.isize; mob■ ].m_max{1]
=in.iy+in.isize; mob■ ].m_max(2]

=in.iz+in.isize; /*Createobjectfortrailingpops*/
stropy(in.iname,"pop1"); in.itype=

S_APPEND;
in.imolnum
=i, in.Isize=0; in.indata

=0; in.inewchain
=
FALSE; in.ifirstmode

=

FM_NONE; process(&in,(char*)
NULL);

if(in.itype)
{

(void)sprintf(buf,"%snotopened.Outof
core.Vn",

t1->t_value);
reply(bu■ ); return;

}

chg++; mdb■ ].m_fname
=
ti->tvalue; t1->t_value

=
NULL; mob■ ].m_fa

=-1;
mob■ ].s_fo
=-1;

mob■ ].m_flags
=
PSOB; mdb■ ].m_chain

=
challoc(1,sizeof(structchain_def)); mob■ ].m_chain->ch_rot■

=-1;

mob■ ].m_chain->ch_rotb-
-1;

mob■ ].m_chain->chstart[0]
=\0';

mob■ ].m_chain->ch_next
=
NULL; mob■ ].m_nchain

=1;
nbond■ ]
=0;

(void)sprintf(buf,"asopenedasmodel"%d.\n",

mob■ ].m_fname,
i);

reply(bu■ );
return;

} /* *

execsave
-

Save
a
MIDAScoordinatedatebase

*/
execsave(t) structtokendef“t; {

structtokendef“t!; inti,cnt;

#ifndefEDITONLY
intCanSave;

#endi■
register
k; if

(notcom)
{

reply("Ok.
I

won'tsaveanything.Vn"); return;
}
else
{

cnt=0; for(t1=tti=NULL;
t■=
ti->t_next)
{

cnt-4;

#ifoiefDEBUG

if
(debug
&
D_PARSE)

fprintf(stderr,"Argººd
=
%s"n",cnt,

t1->t_value);

#endi■

/*
Secondargument
isa
delimiter
/ if(cnt–1&&cntle2){

reply("Theremustbeoneortwo
arguments.Vin"); return;

} if
(t->t_type
=
NAME)

return;
i=

matchmol(t);
if(i.<0||ix–MAXMOD)
{

(void)sprintf(buf,"There
isnomodel"%s'.Vn",

t->tvalue);
reply(bu■ );

*>
.
~I

ITT-
2-"-
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-

j EDITONLY
#ifnde■

cansave
=
TRUE; for(k=0;k<

MAXINROT;k++)

if

(rotation■ k].r_type
=

|NACTIVE&&.

rotation■ k].r_model
==1)

cansave
=
FALSE;

for(k=0;k<
MAXDIST;k++)

if

(distance■ k].d_type
&
ACTIVE&&.

(distance■ k].d_model■ o)
==
i||

distance■ k].d_model■
1)==i))

cansave
=
FALSE;

if
(!cansave)
{

reply("Can'tsavemodelwithrotationor
distance.Vn"); return;

}

#endifEDITONLY
if(cnt--2){

t1=
t->t_next;

if

(msave(mdb■ ].m_fa,t1->t_value)
==-1)

(void)sprintf(buf,"Savefailedyn");
else

(void)sprintf(buf,"'Yes'savedas"es'An",
mob■ ].m_fname,t1->tvalue);

}
else
{

if

(msave(mdb(■ ).m_fa)
==-1)

(void)sprintf(buf,"Savefailedn");

else

(void)sprintf(buf,"ºs'saved.Vn",
mob■ i).m_frame);

}

reply(bu■ );
return;

} /*
“exechdir
-

Changedirectory
*/

exechdir(t) structtoken_def
“t;

if(t==NULL)
{

reply("Notenougharguments.Vin"); return;

freetoken(t); return;
} if

(t->t_next
=
NULL)
{

reply("Toomanyarguments.Vn"); return;
} if

(chdir(t->tvalue)==-1)

reply("Changingdirectoryfailed."m");

} /* *

execstop
-

Closeall
databaseandexit */

execstop■ t) structtokendef“t;
{

if(tl-
NULL)
{

reply("Toomanyarguments.Vn"); return;
} if

(notcom)
{

reply("Ok,
I

won'tstop.An"); return;
}

stop■ );

}

*

register
i;

(void)signal(SIGHUP,SIG_IGN); (void)signal(SIGINT,SIG_IGN); (void)signal(SIGTERM,SIG_IGN);
#ifndefEDITONLY

#if
GRAFENG
==PS2

psfini■ );
#endi■ #if

GRAFENG
==MPS

mpstop■ );
#endi■ #if

GRAFENG
==PS300

psfini■ );



variºrEivva==
ii
vivº

ry■ #iftie■DRAWPIC
gexit(); greset(); textcolor(7); pagecolor(4);

#endi■ #endi■IRIS #ºndi■EDITONLY
for(i=0;i<
MAXMOD;it:)

if

(mdb■ ].m_frame
l=NULL)
{

(void)
melose(mdb■ i].m_fa);

if

(mdb■ ].s_fo
-0){

(void)melose(mdb■ ].s_fo); (void)close(mdb■ i].sd_fa);
}

(void)sprintf(buf,"%s(%d)closed.Vn",
mob■ ].m_fname,
i);

reply(bu■ );

#ifndefEDITONLY
/* *

execsetc
-
Setthecenterofmassofamodel

*/
execsetc(t) structtokendef“t; {

register
i;

registerstructtokendef“t1; intmolno,count;
if(t==NULL)
{

usage(SETCOM,notcom); return;
} if

(stromp(t->tvalue,"#")==0)

º

º

*

*

l

if
(mono
<0||

molno>=
MAXMOD)
{

usage(SETCOM,notcom); return;
count
=0; for(t1=tti=NULL;

t■=ti->tnext)

count-H+;
switch(count)
{

case
1:

if
(notcom)
{

usage(SETCOM,notcom); break;

}

mob■ molno).m_flags
&=-(SETCMSETCNT); touch(molno); (void)sprintf(buf,"Unsetmodel"%dcenterof

mass.Vn"

}

#iftlefDOSTATS
cntinit(ERECFILE);

for(i=0;

comtab■ ].com_type
=

NOMORECOM;
i3.4)

cntincr(comtab■ ).com_name,comtab■ ).com_count); cntfini■ BRECFILE);
#endi■

exit(0);
}

floatdata[4];

molno);
break;

case4: case
5:

case
6:

if
(notcom)
{

usage(SETCOM,notcom); break;
} t1=

t->t_next; for(i=0;i<3;it4){

if

(sscanf(t1->tvalue,"4f",&data[])
=1)

break;
t1=
ti->t_next;

} if(i=3){-

usage(SETCOM,notcom);
for(l=0;i<3;it4)

mob■ molno).m_com■ ]
=
data[]; mob■ molno).m_flags

=
SETCM; (void)sprintf(bu■ ,"Model"%d:(%.2f96.2f76.2■ )",

molno,data[0],data[1],data[2]);
if
(count
>4){

(void)sscanf(t1->t_value,
"%■ ",

*
**I
sºIºf

§
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mobimolno).m_flags
|=
SETRNG;

t1=ti
->t_next; (void)sprintf(bu■ ,"%s,9%.2fAngstromswide",

buf,
mob■ molno).m_size);

} if
(count==6){

(void)sscanf(t1->t_value,"%d",

&mdb■ molno).m_active); mdb(molno).m_flags
|=
SETCNT; (void)sprintf(buf,"ºs,9%datoms",buf,

mob■ molno).m_active);
}

stroat(buf,"\n"); reply(bu■ ); break;
default
:

usage(SETCOM,notcom); break;

}

} /* *

execuopt
-
setvowoptions

*/
execyopt(t) structtoken_def

“t; {

registerintlen; registerdoubledens; externint
HYDROGEN,OLDVDW; externdoublevdw_extend,vow_density; externdoubleatof();

if(t==NULL)
{

usage(VDWOPT,notcom); return;
}

while
(t-
NULL)
{

len=
strlen(t->tvalue);

if

(stmcmp■ t->tvalue,"radii",len)==0){

t=
t->t_next;

if
(notcom||t==NULL)
{

usage(VDWOPT,notcom); return;
-

*-:S.,ºf■ º

elseif

(strncrip(t->tvalue,"density",len)==0){

t=
t->t_next;

if
(notcom||t==NULL)
{

usage(VDWOPT,notcom); return;
dens=

ato■ (t->t_value);
if
(dens<=0){

reply("Densitymustbegreaterthan0.Vr."); return; set_dense(dens);
elseif

(strmcmp(t->tvalue,"nuc',len)==0)

HYDROGEN
=
notcom;

elseif

(strncrimp(t->tvalue,"prot",len)==0)

HYDROGEN
=
lnotcom;

elseif

(strncrimp(t->t_value,"oldvdw",len)==0)

if
(notcom)

OLDVDW
=

FALSE;
else

OLDVDW
=

TRUE;

elseif

(strncrimp(t->tvalue,"extend",len)==0){

if
(notcom)

wdw_extend
=0.0;

else
{

t=
t->t_next;

if(t==NULL)
{

usage(VDWOPT,notcom); return;
vdw_extend
=

atof(t->t_value);
}

set_dense(vdw_density);
}

else

usage(VDWOPT,notcom);
t=

t->t_next;
}

}

#endifEDITONLY
/* *

execshell
-

Execute
a
shellcommand

*
Notethattheoutputofthecommand
issentbackasreplies.

§



execsneli■ t) structtokendef“t; {

structtokendef“t1;

intcnt; FILE"pfd,"popen(); cnt=0; buf[0]
=\0'; for(t1=titl–

NULL;
t■=
ti->t_next)
{

cnt+=
strlen(t1->tvalue)
+1; if(cnt>=

BUFLEN)
{

reply("Linetoolong.Vn"); return;
streat(buf,t1->t_value); streat(buf,"");

}

#iftlefDEBUG
if
(debug
&
D_PARSE)

fprintf(stderr,"Shellescapeto

execute:\nºs\n",buf);

#endi■
if((pfd=

popen(bu■ ,"r"))==NULL)
{

reply("Unable
to
executeshellcommand.Vn"); return;

}

while(■ gets(buf,BUFLEN,p■ d)=
NULL)

fputs(buf,stoler■ );
pclose(pfd);

}

#ifndefEDITONLY
#if
GRAFENG
==IRIS /* *

execmapcolors
-

execute
a
mapcolors.Thisjustupdatesthedata

*ontheeditorside, */

execnapcolors(t) structtoken_def
“t; {

externintc_range,c_factor; c_range
=

atoi(t->t_value); c_factor
=

atoi(t->t_next->t_value); set_black();
}

-H--~,ri-"---,s,-

/*

“execgcom
-

executesgraphicscommand
*/

execqcom(s) structspec_def*s;
{

#iftie■DEBUG
if
(debug
&
D_EDIT)
{

fprintf(stderr,"(Graphics)*sºs\n",notcom7"un":"
comtab■ curcom].com_name);

printspec(s);
}

#endi■
setupbits(); edit(s);

} /* *

execscom
-

executespecialcommand
*/

execscom(w,
s)

structwordrangedef*w; structspec_def*s;
{

intnumber,optnum; intwhich; int*ip; angle_t“ap; doublefixrot();
#ifndefEDITONLY

externchar"cheatbuf; register
i;

#endi■ #iftefDEBUG
if
(debug
&
D_EDIT)
{

fprintf(stderr,"(Special)*sºs\n",notcom
7
"un":",

comtab■ curcom).com_name);
fprintf(stderr,"tWords"); printwords(w); fprintf(stderr,"n"); printspec(s);

->--I-

-2-.

§



switch(commun)
{

casePCOLOR
:

if
(notcom)
{

reply("what
doyoumean'notcolor’?\n"); break;

}

colornum(w,&number,&optnum);
if
(number
<0||
number
>63||optnum
«-1||
optnum
>63)
{

reply("Colormustbebetween
0and63orred,blue,yell reply("white,cyan,magenta.Vn"); break;

}

which
=

colormode(w->w_next);
if
(which==0){

reply("Don'tknowwhatto
color.\n"); break;

}

setupcolor(number,optnum,which); edit(s); break;
caseSURFACE
:

setupsurface(); edit(s); break;
caseLINK
:

if(w=NULL)
{

usage(LINK,notcom); break;

}

setupgetres(); prelink(); edit(s);
if
(redochain()
==-1){

usage(LINK,notcom); break;
}

#ifnºde■EDITONLY
#if

GRAFENG
=
PS300

dostack();

#endi■ #endi■

break;

--

caseGETCRD
:

if
(notcom)
{

usage(GETCRD,notcom); notcom
=
notcom;

}

setupcro(1,1); edit(s);
if
(chcoord()
==-1)

usage(GETCRD,notcom);
break;

caseALIGN
:

if
(notcom)
{

usage(ALIGN,notcom); notcom
=
notcom;

}

setupcro(-1,-2); edit(s);
if

(chmatch(s)
==-1)

usage(ALIGN,notcom);
break;

caseMATCH
:

if
(notcom)
{

usage(MATCH,notcom); break;

}

setupcro(2,
4); edit(s);

if

(chmatch(s)
==-1)

usage(MATCH,notcom);
break;

caseFINROT: caseBINROT:
if
(notcom)
{

usage(FINROT,notcom); break;

} ip=(int")cheatbu■ ;
if
(‘ip++
=0){

reply("Error
in

communication.\n");
º=

(angle_t
“)ip;

#



º“
=
"ap++;
**

reply("Error
in

communication."
I

while(w=-

number
=

getnum(w);break;
w=
wi-w_next;

if
(number
<0||
number-–
MAXINROT)
{

ap=
(angle_t")
ip;

usage(FINROT,notcom);for(i=0;i3
MAXINROT;
it#)

continue;rotation[■ ].r_rotangle
=
‘ap++;

}

while(w=NULL)
{ if

(rotation[number].r_type
==
INACTIVE)number
=

getnum(w);
reply("Rotation
notactive.Vn");
w=w
xw_next;

elseif
(number
<0||
number>=
MAXINROT)
{

unrot(number);reply("Illegalrotationnumber.\n");

continue;

}
else
{}

number
=

getnum(w);
if

(rotation[number).r_type
==
INACTIVE)

if
(number
<0||
number>=
MAXINROT)
{

reply("Rotation
notin
use.An");

for(i=0;i<
MAXINROT;it?)else
{

if

(rotation[■ ].r_type
==
|NACTIVE)
{if

(communm==FIXREV)
number
=i,

/*(void)*/fixrot(number); break;doreverse(number);

No}} 5.if
(number
<0||
number>=
MAXINROT)
{}

reply("Nomorerotations.An");
#if

GRAFENG
=
PS300 break;dostack();

}

#endif

}

break;
if(w=NULL&&
w->w_next
=
NULL)
{

reply("Onerotation
ata
time.Vn");caseDIST
:

break;
if
(notcom)
{

if

(rotation[number].r
type=

|NACTIVE)usage(DIST,notcom);
reply("Rotationalready
in
use.An");break;

else
}

dorot(number,
s);while(w=NULL)
{

}

number
=

getnum(w);

#if
GRAFENG
-
PS300
w=
wi>w_next;

dostack();
if
(number
<0||
number>=
MAXDIST)
{

#endi■usage(DIST,notcom);

break;continue;

}

caseREVERSE
:if

(distance[number].d_type
==
|NACTIVE) caseFIXREV

:

reply("Distance
notactive.Vn");

if(w==NULL
||
notcom)
{
else

usage(REVERSE,notcom);
-

undist(number); break;
}

}}
else
{



number
=

getnum(w);
if

§.”
O||
number2=

MAXDIST)
{

for(i=0;i<
MAXDIST;i4+)

if

(distance[i].d_type
==

INACTIVE)
{

number
=i,

break;

}

if
(number
<0||
number>=
MAXDIST)
{

reply("Nomoredistances.Vn"); break;

}

} if(w=NULL&&
w->w_next
=
NULL)
{

reply("Onedistance
ata
time.Vn"); break;

} if

(distance(number].d_type
=

|NACTIVE)
reply("Distancealready
in
use.Vn");

else

dodist(number,
s);

}

break;
caseANGLE:

if
(notcom)
{

if(w==NULL)
{

usage(ANGLE,notcom); break;

}

while(w=NULL)
{

number
=

getnum(w);
w=w
Sw_next;

if
(number
<0||
number>=
MAXANGLE)
{

usage(ANGLE,notcom); continue;
} if

(angles■ number]
atype==
|NACTIVE)

reply("Angle
notactive.V.");

else

unang(number);

}
else
{

number
=

getnum(w);
if
(number
<0||
number>=
MAXANGLE)
{

for(i=0;i<
MAXDIST;
it#)

if

(angles[i].a_type
==

*-I-tº.~-■ º------

break;

}

#
(number
<0||
number>=

MAXANGLE)
{

reply("Nomoreangles.V."); break;

}

} if(w=NULL&&
w->w_next
=
NULL)
{

reply("Oneangleata
time.Vn"); break;

} if

(angles[numberla_type
=

|NACTIVE)
reply("Anglealready
in
use.Vn");

else

doang(number,
s);

}

break;
caseREDRAW
:

if
(notcom)
{

reply("What
doyoumean'notredraw"?\n"); break;

which
=

colormode(w);
if
(which--0){

reply("Don'tknowwhatto
redraw.Vn"); break;

}

setupredraw(which); edit(s);

#if
GRAFENG
=
PS300

dostack();

#endi■

break;

#endi■EDITONLY
#if
GRAFENG
==PS300

casePICK:

ps300pick(w,
s); break;

#endi■ #ifndefEDITONLY
#if

GRAFENG
==IRIS

caseCPK:

#



break;

#endi■ #endi■
caseADDGRP
:

if
(notcom
|

preaddgrp(w)
==-1)
{

usage(ADDGRP,notcom); break;

}

setupadd(); edit(s);
if
(addgrp.()==-1)

usage(ADDGRP,notcom);
break;

caseSWAPAA
:

if
(notcom
|

preswapres(w)
==-1)
{

usage(SWAPAA,notcom); break; setupgetres(); edit(s);
if
(swapres()
==-1)

usage(SWAPAA,notcom);
break;

caseSWAPNUC
:

if
(notcom
|

preswapres(w)
==-1)
{

usage(SWAPNUC,notcom); break; setupgetres(); edit(s);
if
(swapres()
==-1)

usage(SWAPAA,notcom);
break;

caseADDAA
:

if
(notcom
|

preaddres(w)
==-1)
{

usage(ADDAA,notcom); break;

}

setupgetres(); edit(s);
if
(addres■ )==-1)

usage(ADDAA,notcom);

caseADDNUC
:

if
(notcom|preaddres■ w)
==1){

usage(ADDNUC,notcom); break;

}

setupgetres(); edit(s);
i■
(addres()---1)

usage(ADDNUC,notcom);
break;

caseDELGRP:
if
(notcom
|

predelgrp(w)
==-1)
{

usage(DELGRP,notcom); break;

}

setupadd(); edit(s);
if
(delgrp()==-1)

usage(DELGRP,notcom);
break;

}

#ifndefEDITONLY
#if
GRAFENG
==PS2||GRAFENG
==MPS /* *

execpick
-

executethepickcommand
*/

execoick(t) structtokendef“t; {

register
i; intx,y,

natom; char
resseq[RES_SEQ_SIZE
+1],

restype(RES_TYPE_SIZE
+1]; char

atname{AT_NAME_SIZE
+1}; structatom_def"atomdata; structtoken_de■“tt; structinputdefin;

i=O; for(t1=titl–
NULL;
t?=
ti->t_next)

i++;

if(i=2)

return;

§
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(void)sscant(1->tvalue,700cº,
t=
t->t_next; (void)sscanf(t->tvalue,"%d",&y); in.itype=

S_IDENTRES;
in.ix=x; in.iy=y;

process(&in,(char*)
NULL);

if(in.itype)
{

reply("Noresiduehit.\n"); return;
}

(void)mseekr(mdbin.molnum].m_■ o,in.I_name,FBSEEK); natom
=

mreadr(mdb■ in.imolnum).m_fa,resseq,restype); (void)mreada(mdb■ in.imolnum].m_fd); atomdata
=
(structatomdef")

moatptr(mdb■ in.i_molnum).m_■ d);
i=

drawtag(in.imolnum,resseq,restype,atomdata,
x,y); if(i.<0||i--natom)

{

reply("Noatomhit.\n"); return;
(void)matom(mdb■ in.imolnum].m_fa,
i,
atmanne); (void)sprintf(buf,"#%d:%s@%s

n",in.imolnum,resseq,atname);
#if

GRAFENG
==PS300 staticchar

pickatom(AT_NAME
SIZE
+1}; staticintpickcolor; staticintnewchain,newlink; staticintreshalfbond;

}

reply(bu■ ); #endi■PS2||MPS staticintpickvec; staticintfirstatom; ps300pick(w,
s) structwordrangedef*w; structspecdef*s;

{

int
pickvisit(),pickagain(); char“cp; intmfo,molnum; char*resseq; structspecistdef“sp; structwordrangedef*wp; structinputdefin; /*Getthevectorlisttype*/

—

*---,-■ º------

--\----
"

----

reply(Novectorlist
description.\n"); return;

cp=w
xw_first;

/*Getthevectornumber
*/ w=w

xw_next;
if(w==NULL)
{

reply("Novectornumber.\n"); return;
pickvec
=

atoi(w->w_first);
/*Makesurewehaveanatomdescription
"/ if(s==NULL)

{

reply("Noatomdescription.\n"); return;
} /*Getthemodelnumber

*/ slp=
s->s_model;

if(sip==NULL)
{

reply("Nomodeldescription.\n"); return;
}

wp=
sp->sp_range; reply("Nomodelspecifierdescription.\n"); return;

molnum
=

atoi(wp->w_first);
mfc=

mob■ molnum].m_fd;
/*Gettheresiduesequence
7 slp=

s->s_residue;
if(sp==NULL)
{

reply("Noresiduedescription.\n"); return;
}

wp=
sp->sp_range;

if(wp==NULL
|

wp->w_first
--NULL)

{

reply("Noresiduespecifierdescription.\n"); return;
}

resseq
=

wo->w_first;

#



execute.c /*Getthehalfbondmodeandsuccessor
ofthisresidue
*/ indtype=

S_FINDNEXT,
in.molnum
=
molnum; stmcpy(in.iname,resseq,RES_SEQ_SIZE

+1);
process(&in,(char*)

NULL); reshalfbond
=in.ihalfbond;

/*Findtheresidue
inthemodeldatabase
"/ if

(stromp(cp,"link")==0){

/*Ifthisisthefrontend,usethegivenresiduesequence.
*

Otherwise,usethesuccessor.
*/

if(in.itype)
{

(void)sprintf(buf,"Nosuccessor
to7%sinmodel96d.\n",

resseq,molnum);
reply(bu■ ); return;

} if
(pickvec==1||

(res_halfbond
&&pickvec==2))

pickvec
=

MAXATOM;
else
{

resseq
=in.ialtname; pickvec

=1;

}

} if

(mseekr(mfo,resseq,FBSEEK)
==-1)
{

(void)sprintf(buf,"Noresidue*%sinmodel"%d.\n",
resseq,molnum);

reply(bu■ ); return;
kºmreada(mfa);

/*Gettheatomnameandreturn
it*/

newchain
=
newlink
=
FALSE; firstatom

=
TRUE; pickcolor

=-1;
mtrav(mfo,pickvisit,pickagain); psprintf("send'hººd:%s@%s'

to
<1-editinput;\n",molnum,

resseq,pickatom);

pickvisit(db,index,ischief,islink,nsons,firstime)
}

static int int
{

db; index,ischief,islink,nsons,firstime; structatom_defdata;

if
(pickvecx=0)

return;
(void)mgeta(db,index,&data);

if

(data.status
&

STARTBIT&&firstime)
newchain
=
TRUE;

if

(!(data.status
&
EXISTBIT))

return;
if

(data.status
&

SHOWBIT)
{

if

((data.status
&

BREAKBIT
||

newchain)&&firstime)
{

newchain
=
FALSE;

else
{

if
(pickcolor
=

data.color)
if
(pickcolor
=-1&&
res_halfbond) if(--pickvec)

return;

pickcolor
=

data.color; pickvec--; (void)matom(db,index,pickatom);
}

firstatom
=
FALSE;

}

static pickagain(db,index,ischief,islink,nsons) intdb; intindex,ischief,islink,nsons;
{

structatom_defdata;
if
(pickvecz=0)

return;
if
(islink)

newlink
=
TRUE;

(void)mgeta(db,index,&data);
if

(!(data.status
&
EXISTBIT))

return;
if

((data.status
&

SHOWBIT)&&(nsons:
0||
newlink))
{

if(reshalfbond&&pickcolor
=

data.color)
pickcolor
=
data.color;

pickvec--; newlink
=
FALSE;

§



execute.C #endi■ #endi■EDITONLY #i■ ciefnoto■ ef /* *

execncom
-

executeinternalcommand(e.g.open,ca) -
Usedfor
debugging
ofeditor.

*/
execncom(t) structtokendef“t; { if

(debug
&
D_EDIT)
{

fprintf(stderr,"(No-edit)*sºs\n",notcom?"un":",
comtab■ curcom).com_name);

printtoken(t);
} /*

ARGSUSED
"A

;



rotolist.c /*$Header:rotaist.c.v.3.1486/10/151027.29conradExp$
y#if /*

*Copyright
(c)1983bytheRegents
oftheUniversity
of
California.

*Allrightsreserved.
*

Release1.09Apr1982
*

Release2.013May1983
*

Release2.122Jul1983 */

#endi■

#include"editor.h" #ifdefvrms #if
GRAFENG
==PS300 #include"midas$h:fakegsr.h" #endi■ #endi■ #define

Pl
3.14159 staticint

rotcomnum,distcom.num,angcommun;
/* *

unrot
-

removerotation‘n’ */ unrot(n) intn; {

registeri,j; intsavenum; doublefixrot(),
t, intmol; char*rseq; char

resseq[RES_SEO_SIZE
+1],

restype(RES_TYPE_SIZE
+1}; structatom_def"atomdata; structsurf_def"surfdata;

if

(rotation[n].r_type
==
|NACTIVE)
{

reply("Rotation
notactive.Vn"); return;

=
fixrot(n);

if(t==0)

(void)sprintf(bu■ ,"Rotation*d
removed.Mn",
n);

else

(void)sprintf(bu■ ,"Rotation*dfixedat9%.1fdegrees.An", n,t);

reply(bu■ );

GRAFENG
==PS300

if

(rotation[n].r_locname(0)
=
NULL)
{

free(rotation[n].r_locname(0); rotation[n].r_locname[0]
=
NULL;

} if

(rotation[n].r_locname[1]
=
NULL)
{

free(rotation[n].r_locname[1]); rotation[n].r_locname[1]
=
NULL;

}

rotation[n].r_type
=

|NACTIVE; nrot--; unrankrot(n); switch(rotation[n].r_natom)
{

case2:

j=1;
break;

case4:

j=2; break;
} /*Wemustedittheaffectedresiduesincewewantthematrices

*tobecorrect.
If
thereis
anotherrotationonthesameatom

*

though,wedoNOTwanttoturnofftherotationbit,therefore *wemaketheeditorthinkthatit
shouldturnONthatbitinstead

*ofturning
itoff. */

i=-1; while((i=

findrot(rotation[n].r_model,rotation[n].r_resseq[j], rotation[n].r_atom■ ],
0,i+1))>=0)

if(i=m)

notcom
=
FALSE;

savenum
=
curcom; curcom

=

rotcomnum; makebit(rotation[n].r_model,rotation[n].r_resseq[■ ], rotation[n].r_atom■ );
curcom
=

Savenum;
/*
Redrawtheresidue
*/ mol=

rotation[n].r_model;
rseq=

rotation[n].r_resseq[];
(void)

mseekr(mdb■ mol]..m_fd,
rseq,FBSEEK); (void)

mreadr(mdbimol]..m_fo,resseq,restype); (void)
mreada(mdb■ mol]..m_fa);

E
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atomdata
=
(structatomdef")

moatptr(mdb.mollm_■ d);
#if

GRAFENG
==PS300

drawresidue(mol,resseq,restype,atomdata);
#endi■PS300

drawbond(mol,resseq,restype,atomdata); drawiabel(mol,resseq,restype,atomdata);
if

(mdb{mo■ ].s_■ a
-=0&&

mseekr(mdb■ mol).s_fa,resseq,FBSEEK)==0){ }
else

(void)
mreada(mob■ mol).s_fa); surfdata

=
(structsurfdef")

moatptr(mob■ mol).s_fa); surfdata
=
NULL; drawsurf(mol,resseq,restype,atomdata,surfdata);

} /*

"doreverse
-

reverserotation'n' */
doreverse(n)

intn; {

register int int char char struct struct
if

(rotation[n].r_type
==
INACTIVE)
{

i,j;

mode; mol; *rseq;
resseq[RES_SEQ_SIZE
+1],

restype■ RES_TYPE_SIZE
+1]; atom_def"atomdata; surf_def“surfdata;#if

#endif

reply("Rotation
notactive.Vn"); return;

switch(rotation[n].r_natom)
{

rotation[n].r_atom■ ]],mode,0);

if(i=-1)
{

(void)sprintf(buf,
"Rotation*disalready
inthatdirection.\n",
);

reply(bu■ ); return;
}

unrankrot(n); rotation[n].r_type
*=
BACKWRD;

if

(Irankrot(n))
{

reply("Reversing
willconflictwithexistingrotations.An"); rotation[n].r_type

*=
BACKWRD; (void)rankrot(n); return;

}

rotation[n].r_type
=

REMAKEMAT; makebit(rotation[n].r_model,rotation[n].r_resseq[j], rotation[n].r_atom■ );
/*
Redrawtheresidue
"/ mol=

rotation[n].r_model;
rseq=

rotation[n].r_resseq[];
(void)

mseekr(mdb(mol]..m_fa,
rseq,FBSEEK); (void)

mreadr(mdb(mol]..m_fa,resseq,restype); (void)
mreada(mdbimol]..m_fa); atomdata

=
(structatomdef")

moatptr(mdb■ mol).m_fo); GRAFENG
==PS300 drawresidue(mol,resseq,restype,atomdata); PS300 drawbond■ mol,resseq,restype,atomdata); drawlabel(mol,resseq,restype,atomdata);

if

(mdb(mol).s_fo
--0&&

mseekr(mdb(mol]...s_fo,resseq,FBSEEK)==0){

(void)
mreada(mob■ mol).s_fa); surfdata

=
(structsurf_def")moatptr(mdb■ mol).s_fo);

Cºnsºº2:}
else

j=1;
surfdata
=
NULL; break;drawsurf(mol,resseq,restype,atomdata,surfdata);

}

case
4:

j=2;/*
break;
-*

dorot
-
addrotation‘n’

}*/ if

(rotation[n].r_type
&

BACKWRD)dorot(n,
s)

mode
=1;intn;

elsestructspec_def“s;

mode
=2;{

i=

findrot(rotation[n].r_model,rotation[n].r_resseq[j],registeri,j,

§



rotolist.c #iftie■ #endi■ #iftie■ #endi■
intmol; char*rseq; char

resseq[RES_SEQ_SIZE
+1),

restype■ RES_TYPE_SIZE
+1}; structatom_def"atomdata; structsurf_de■“surfdata; setuprot(n); edit(s); switch(rotation[n].r_natom)

{
case2:

j=1;
break;

case
4

=2; break;
default
:

reply("Wrongnumber
ofatomsspecified.Wh");

/*Fallthrough
/

case-1: }

reply("Rotation
not
incorporated.An"); return;

if
(communm==BINROT)
{

DEBUG
}
else
{

DEBUG
if
(debug
&
D_EDIT)

fprintf(stderr,"Backwardrotation.\n");
if((i=

findrot(rotation[n].r_model,rotation[n].r_resseq[]], rotation[n].r_atom■ j],
2,0))>=0)

n=-1;

if(n=-1)

rotation[n].r_type
=

BACKWRD;
if
(debug
&
D_EDIT)

fprintf(stderr,"Forwardrotation.\n");
if((i=

findrot(rotation[n].r_model,rotation[n].r_resseq[■ ], rotation[n].r_atom■ ],
1,0))>=0)

n=-1;

} if(n==-1)
{

(void)sprintf(bu■ ,
"Rotation*dalreadyusesthepivotatom.Vn",
i);

#if #endi■

reply(bu■ ); return;
}

nrot44;
rotation[n].r_type
=
(ACTIVE
|

REMAKEMAT); makebit(rotation[n].r_model,rotation[n].r_resseq[■ ], rotation[n].r_atom■ );
/*Figureoutwhethertherotation
is
mainchain
ºf mol=

rotation[n].r_model;
rseq=

rotation[n].r_resseq[j];
(void)
mseekr(mdb■ mol]..m_fd,
rseq,FBSEEK); (void)

mreadr(mdb.[mol).m_fa,resseq,restype); (void)
mreada(mob■ mo■ ).m_fa); atomdata

=
(structatom_def")moatptr(mdb|mo■ ].m_fa);
i=

mseeka(mdbimol).m_fo,rotation[n].r_atom■ );
if

(mchain(mob■ mol).m_fa,
I))

rotation[n].r_type
=
MCHAIN;

if

(Irankrot(n))
{

notcom
=
TRUE; nrot--; rotation[n].r_type

=

|NACTIVE;
--1; while((i=

findrot(rotation[n].r_model, rotation[n].r_resseq[j],rotation[n].r_atom■ ]],
0,i+1))>=0)

if(i=m)

notcom
=
FALSE;

makebit(rotation[n].r_model,rotation[n].r_resseq[■ ], rotation[n].ratom■ ]]); reply("Rotation
is

incompatiblewithexistingones.Wh"); return;
} /*

Redrawtheresidue
/

mol=

rotation[n].r_model;
rseq=

rotation[n].r_resseq[];
(void)
mseekr(mdb■ mol).m_■ q,
rseq,FBSEEK); (void)

mreadr(mdb(mol]..m_fa,resseq,restype); (void)
mreada(mob■ mo■ ).m_fa); atomdata

=
(structatom_def")moatptr(mdb■ mo■ ].m_fa); GRAFENG

==PS300 drawresidue(mol,resseq,restype,atomdata); PS300 drawbond(mol,resseq,restype,atomdata); drawlabel(mol,resseq,restype,atomdata);

:
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(mdb■ mol).s_fo
--0&&

mseekr(mdb|mol].s_fo,resseq,FBSEEK)==

(void)
mreada(mob■ mol).s_fa); surfdata

=
(structsurf_def")moatptr(mdb(mol].s
fo);

}
elee

surfdata
=
NULL; drawsurf(mol,resseq,restype,atomdata,surfdata); (void)sprintf(bu■ ,"Rotation*dadded.Vn",

n);
reply(bu■ ); return;

} /* *

makematmakesthematricesfortheinternalrotations
*/

makemats(n)
intn; {

ps_tfront(3),back[3]; registerinti;
double
t;

externdoubledihed();
#ifoiefDEBUG

if
(debug
&
D_PG)

■ printf(stderr,"Remakingrotation*dmatrices\n",
n);

#endi■DEBUG
switch(rotation[n].r_natom)
{

case2:

if

(rotation[n].r_type
&

BACKWRD) for(i=0;
i<3;it4){

front[]
=

MAPCRD(rotation[n].r_loc■ 1][]);
back[i]
=

MAPCRD(rotation[n].r_loco■ il);
}

else

for(i=0;i<3;it?)
{

front[]
=

MAPCRD(rotation■ n)r_loc{0][]); back[i]=
MAPCRD(rotation[n].r_locit][i]);

}

#if
GRAFENG
==IRIS

m_lookat(rotation[n].r_mat,rotation[n].r_invmat,
front,back);

#elseIRIS

lookat(rotation[n].r_mat,rotation[n].r_invmat,
front,back);

#endifIRIS

rotation[n].r_initangle
=0;

0){

#if #else #endif
} /*

break;
case
4:

if

(rotation[n].r_type
&

BACKWRD) for(i=0;
i<3;it4){

front[i]
=

MAPCRD(rotation[n].r_loc■ 2][]);
back[■ ]
=

MAPCRD(rotation[n].r_locit][]);
}

for(i=0;i<3;it4){

front[]
=

MAPCRD(rotation[n].r_locit][]);
back[■ ]
=

MAPCRD(rotation[n].r_loc■ ?][]);
else

}

GRAFENG
==IRIS

m_lookat(rotation[n].r_mat,rotation[n].r_invmat,
front,back);

IRIS

lookat(rotation[n].r_mat,rotation[n].r_invmat,
front,back);

IRIS

t=

dihed(rotation[n].r_loc■ O],rotation[n].r_locit], rotation[n].r_locí2],rotation[n].r_loc■ ?]);
if(t&0)

t+=P1°2; rotation[n].r_initangle
=

MAPANGLE(t”(180.0
/
PI)); break;

default
:

fprintf(stderr,"%datomsin
rotationºdyn",

rotation[n].r_natom,
n);

break;

}

rotation[n].r_type
&=~
REMAKEMAT;

*
undist
-

remove
a
distance

*/ undist(n) int
{

n;
registeri,j; intk; intsavenum; charsave(2];

if

(distance[n].d_type
==
|NACTIVE)
{

reply("Distance
notactive.Vn"); return;

;
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#if #endi■

}

noist--; distance(n)d_type
=

|NACTIVE; (void)sprintf(bu■ ,"Distance%d
removed."m",
n);

reply(bu■ ); save■ 0]
=
save(1]
=
FALSE; for(k=0;k<

MAXINROT;k++)
{

if(k==n)

continue;
for(i=0;i<2;it4){

if
(save■ )

continue;
for(j=0;j<2;j++)
{

if

(distance■ m].d_model■ ]
=

distance■ k].d_model■ .]) continue;

if

(smatch(distance[n].d_resseq[i], distance■ k].d_resseq[j])) continue;

if

(amatch(distance[n].d_atom■ ], distance[k].d_atom■ j])) continue;

save■ ]
=
TRUE;

}

}

savenum
=
curcom; curcom

=

distcom.num;
for(i=0;i<2;itt)

if
(Isave■ ])

makebit(distance[n].d_model■ ),distance[n].d_resseq[■ ], distance[n].d_atom■ );
GRAFENG
==PS300

if

(distance■ n].d_vecname(0)
=
NULL)

free(distance[n].d_vecname[0]);
if

(distance[n].d_vecname[0]
=
NULL)

free(distance[n].d_vecname[1]);
distance(n)dvecname[0]
=

distance[n].d_vecname[1]
=
NULL;

if
(ndist--0){

/*
Normallydrawpic■ )doesthis.Butifwejustremoved

*
thelastone,it
won'tknowthatit
oughttodothis.*/ resetdisttab(); PSndBool(TRUE,

1,
"distroute"); PDisc("disttrigger",

2,1,
"distroute");

curcom
=

savenum;
} /* *

dodist
-
addadistance

*/ dodist(n,
s) intn; structspec_def“s;

{

setupdist(n); edit(s);
if

(distance[n].d_type
==ACTIVE)
{

noist++;
makebit(distance[n].d_model■ o],distance[n].d_resseq[0], distance(n)d_atom■ O]); makebit(distance[n].d_model■

1],

distance[n].d_resseq[1], distanceIn].d_atom■ 1]);
(void)sprintf(buf,"Distance%dadded.Mr.",
n);

#if
GRAFENG
==PS300

if(ndist==1){

PConnect("disttrigger",
2,1,
"distroute"); PSndBool(TRUE,

1,
"distroute");

}

#endi■
}
else
{

distance[n].d_type
=

|NACTIVE; (void)sprintf(bu■ ,"Wrongnumber
ofatomsspecified.Vn");

}

reply(bu■ );
} /* *

unang
-

removeanangle
*/

unang(n) intn; {

registeri,j; intk; intsavenum; charsave(4);
if

(angles■ n].a_type
==
INACTIVE)
{

reply("Angle
notactive.Vn"); return;

;
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}

nangle--, angles■ n}a_type
=

|NACTIVE; (void)sprintf(bu■ ,"Angle%d
removed.Vn",
n);

reply(bu■ ); save■ 0]
=
save(1)
=
save■ 2]
=
save(3)
=
FALSE; for(k=0;k<

MAXANGLE;kºt)
{

if(k==n)

continue;
for(i=0;
i<

angles■ n].a_natom;
it:){

if
(save■ )

continue;
for(j=0;j<

angles[k].a_natom;
j++)
{

if

(angles[n].a_model■ ]
=

angles[k].amodel■ ])
continue;

if

(smatch(angles■ n].a_resseq[■ ], angles[k].a_resseq[j])) continue;

if

(amatch(angles[n].a_atom■ ], angles■ k].a_atom■ ]])) continue;

save■ ]
=
TRUE;

}}

savenum
=
curcom; curcom

=

angcommun;
for(i=0;
i<

angles[n].a_natom;
it4)

if
(save■ ])

makebit(angles[n].a_model■ ),angles[n].a_resseq[i], angles[n].a_atom■ );
curcom
=

savenum;
/*

“doang
-
addaangle */ doang(n,

s) intn; structspecdef*s;
{

setupang(n); edit(s);
if

(angles■ n].a_type
==ACTIVE)
{

nangle++; makebit(angles■ n].a_model■ o],angles■ n].a_resseq[0],

angles■ n].a_atom■ O); makebit(angles■ n].a_model■ 1],angles■ n].a_resseq[1], angles■ n].a_atom■ 1]); makebit(angles■ n].a_model■ 2],angles■ n].a_resseq[2]. angles■ n].a_atom■ 2);
if

(angles[n].a_natom
==4)

makebit(angles[n].a_model■ 3],angles■ n].a_resseq3], angles■ n].a_atom■ 3]);
(void)sprintf(buf,"Angle%dadded.Vn",
n);

}
else
{

angles■ n].a_type
=

|NACTIVE; (void)sprintf(bu■ ,"Wrongnumber
ofatomsspecified.Wh");

}

reply(bu■ ); "getcomnum
-
getsthecommandindexassociatedwiththecommands getcomnum() register

i; for(i=0;

comtab■ ].com_type
=

NOMORECOM;
it#)

switch(comtab■ ].com_num)
{

caseDIST
:

distcom.num
=i,

break;
caseFINROT:

rotcom.num
=i,

break;
caseANGLE:

angcom.num
=i,

break;

§



writeeo.c /*$Header:writeeo.c.
v.3.2186/03/1211:10:17amoldExp$7 /*

*Copyright
(c)1983bytheRegents
oftheUniversity
of
California. “Allrightsreserved.

*

Release1.0
*

Release2.0 */

9Apr1982 13May1983

#include"editor.h" #iftiefvrns #defineindexstrohr #endi■vms #if
GRAFENG
==PS2||GRAFENG
==MPs #defineMAXVALUEK32K #else #defineMAXVALUE1.0938 #endif /* *

writeeo
-
writesinformationaboutmolecules,rotations,distances,

*
etc.outonthestandardoutput

*/ writeeo()
{

registeri,j; floatrange,
t,
com(3];

#if:efDEBUG
intcount;

#endif #iftlefDRAWPIC
ps_tvalue;

#endi■ #if
GRAFENG
==IRIS

gflush();
#ifole■EMULATE

end_egl();
#endi■EMULATE #endifIRIS

if
(verbose)
{

#ifoe■DEBUG

if
(debug
&
D_LEX)

■ printf(stderr,"%dmolecules\n",nmol);
count
=0;

#endi■ #ifdef #if #else #endif

printf("%dmolecules\n",nmol);
DRAWPIC GRAFENG

=IRIS IRIS IRIS DRAWPIC
for(i=0;i<

MAXMOD;it::)
{wr=wu=

wh--MAXVALUE;
w=wo=wy=

MAXVALUE;
/* *

IRISusesrighthandedcoordinatesystem(rahlrah!) y wr=wu=wy=
-MAXVALUE;

wl=wo=wh-MAXVALUE; if

(mdb■ ].m_frame
==NULL)
{

continue;
}

for(j=0;j<3;j++)
{

if

(mdb■ ].m_flags
&
SETCM)

com]]
=

mob■ ].m_com];
elseif

(mdb(■ ).m_active
>0)

comi)
=

mob■ i).m_com■ || /mob■ ].m_active;
else

com]
=0.;

h

(mdb■ ].m_flags
&
SETRNG)

range
=

mob■ ].m_size;
else
{

range
=0; for(j=0;j<3;j++)

{

t=

mob■ ].m_max]]-comil;
if(t-
range)

range
=t

t=
com]-mob■ ].m_min[];

if(t-
range)

range
=ty

}

}

printf("%d*dºfºfºf"ºfn",
i,

mob■ ].m_active, com(0),com(1],com[2],range);
if

(mdb■ ].m_flags
&
PSOB)

printf("objectºs\n",mob■ ].m_fname);
elseif

(mob■ ].s_fo
-=0)

printf("model
"%s9%s"m",mob■ ].m_frame, mdb'■ ]..m_aname);

§



writeeo.c #iftefDEBUG #endi■ #iftiefDRAWPIC #endi■

}

#iftie■DEBUG

else

printf("model"%sun",mob■ ].m_fmame);
if
(debug
&
LD_LEX)

fprintf(stderr,"%d9%s*dºfºf9%fºfn",i.

mob■ ].m_fname,mob■ ].m_active,
c

com(1],com/2],range);

count:4+; value
=

MAPCRD(com■ O]+range);
if
(value
»wr)

wr=
value;

value
=

MAPCRD(com■ O]-range);
if
(value
<w!)

wi=
value;

value
=

MAPCRD(com(1]+range);
if
(value
»wu)

wu=value;
value
=

MAPCRD(com(1]-range);
if
(value
<wo)

wd=value;
value
=

MAPCRD(com(2]+range);
if
(value
»wy)

wy=value;
value
=

MAPCRD(com/2]-range);
if
(value
<wh)

wh=value;

if
(count
–
nmol)

fprintf(stderr,"Editor:wrongnumber
of
molecules\n");

count
=0; if

(debug
&
D_LEX)

#endi■

fprintf(stderr,"%drotations\n",nrot);

#defineFORMAT"Mºd9%.2fºsººd#9%d:%s@%s" #iftiefDEBUG

count-H;
if
(debug
&
D_LEX)

fprintf(stderr,FORMAT,
i,

(double)
UNMAPANGLE(rotation[■ ].r_in■ tangle), (rotation[■ ].r_type

&

BACKWRD)
7

"brotation":"frotation",
i,

rotation[■ ].r_model, rotation[■ ].r_resseq[0], rotation[■ ].r_atom(0);

#endi■

printf(FORMAT,
i,

(double)
UNMAPANGLE(rotation[■ ].r_in■ tangle), (rotation■ ].r_type

&

BACKWRD)
7

"brotation":"frotation",
i,

rotation■ ].r_model,rotation[■ ].r_resseq[0], rotation[■ ].r_atom(0);

#undefFORMAT

for(j=1;j<

rotation[■ ].r_natom;
j++)
{

if

(smatch(rotation[■ ].r_resseq[j-1], rotation[■ ].r_resseq[j]))
{

if
(debug
&
D_LEX)

fprintf(stderr,":%s", rotation[■ ].r_resseq[]);

#ifoiefDEBUG #endifDEBUG

printf(":%s",rotation[■ ].r_resseq[]);

#iftiefDEBUG

if
(debug
&
D_LEX)

fprintf(stderr,"G)%s", rotation[i].r_atom■ ]]);

#endi■DEBUG

printf("@%s",rotation[■ ].r_atom■ );
}

/*
WARNING:Thelastportion(startingwith7rotation')

*ofthislinewillbeusedbytheinteractivemodule
*asa
command
totheeditorwhen
it
restartsfrom

*a
sessionfile.Therefore,theformat
is

EXTREMELY
*

important
*/

printf("%drotations\n",nrot); for(i=0;i<
MAXINROT;it?)
{

if

(rotation■ ].r_type
==
INACTIVE)
(

continue;
}

#iftle■DEBUG

if
(debug
&
D_LEX)

fprintf(stderr,"n");

#endi■DEBUG

printf("\n");

#iftie■DEBUG

if
(count
–nrot)

fprintf(stderr,"Editor:wrongnumber
of
rotations\n");

count
=0; if

(debug
&
D_LEX)

:
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■ printf(stderr,"%ddistances\n",ndist);

#endifDEBUG

/*
WARNING:Thelastportion(startingwithdistance')

*ofthislinewillbeusedbytheinteractivemodule
*asa
command
totheeditorwhen
it
restartsfrom

*a
sessionfile.Therefore,theformat
is

EXTREMELY
*

important
*/ printf("%ddistances\n",ndist); for(i=0;i<

MAXDIST;
it:){

if

(distance[i].d_type
==
INACTIVE)

continue;

#ifdefDEBUG

Count-H4;

#endi■DEBUG #if
GRAFENG
=IRIS

if

(distance[i].d_type
&
HOLDALL)
{

#iftle■DEBUG

if
(debug
&
D_LEX)

fprintf(stderr,"&dOO",);

#endi■DEBUG

printf("%d
0OVn",);

else
{

#iftie■DEBUG

if
(debug
&
D_LEX)

fprintf(stderr,"Mºd9%u%u",
i,

distance[i].d_pslocí0], distance[i].d_pslocit]);

#endi■DEBUG

printf("%d9%u%u\n",
I,

distance[i].d_psloc■ O], distance[i].d_pslocí1]);
} if

(debug
&
LD_LEX)

#iftle■DEBUG

fprintf(stderr,"oblocs
=

%u%u\n",
distance■ ].dobloc■ O], distance[i].d_obloc■ !));

#endi■DEBUG #elseIRIS #iftefDEBUG

if
(debug
&
D_LEX)

fprintf(stderr,"%d\n",
);

#endifDEBUG

printf("%dn",
i);

#iftefDEBUG

#endi■ #endif #iftief #endif #iftie■ #endi■
DEBUG IRIS DEBUG DEBUG

if
(debug
&
D_LEX)
{

fprintf(stderr,"%.3f96.3f96.3fn",
distance[■ ].d_x(0),distance■ ].d_y(0), distance[i].d_z(0);

■ printf(stderr,"%.3f74.3f96.3fn",
distance[i].d_x(1],distance■ ].d_y(1], distance[i].d_z[1]);

}

printf("%.3f96.3f94.3Mn",distance[■ ]...d_x(0), distance[i].d_y(0],distance[i].d_z(0); printf("%.3f96.3f96.3■ n",distance[i].d_x(1], distance[i].d_y(1],distance■ ].d_z(1]);
if
(debug
&
D_LEX)
{

fprintf(stderr,"distance%d#%d:%s
@9%s",

i,

distance[i].d_model■ o), distance■ ].d_resseq[0], distance[i].d_atom■ O);
fprintf(stderr,"#%d:%s
@9%s"n",

distance[i].d_model■
1],

distance[i].d_resseq[1], distance[i].d_atom■ 1]);
}

printf("distance
%d#%d
:
*%s@9%s",
i,

distance[■ ].d_model■ o],distance■ ].d_resseq[0], distance[i].d_atom(0);
printf("**d:
%s@9%s"n",distance■ ].d_model■ i), distance■ ].d_resseq[1],distance■ ].d_atom■ 1);

}

DEBUG DEBUG
if
(count
–
noist)

fprintf(stderr,"Editor:wrongnumber
of
distances\n");

count
=0; if

(debug
&
D_LEX)

fprintf(stderr,"%dangles\n",nangle);
/*
WARNING:Thelastportion(startingwithangle') *ofthislinewillbeusedbytheinteractivemodule

*asa
command
totheeditorwhen
it
restartsfrom

*a
sessionfile.Therefore,theformat
is

EXTREMELY
*

important
/

printf("%dangles\n",mangle); for(i=0;i3
MAXANGLE;
it:){

§



writeeo.c #iftief #endif #if #iftie■ #endi■ #iftief #endi■ #ifoief #endi■ #ifdef #endi■ #else #iftie■ #endi■

if

(angles[i].a_type
==
|NACTIVE)

continue;#if:ef

DEBUG

Count-H+;

DEBUG GRAFENG
=IRIS

if

(angles[i].a_type
&
HOLDALL)
{

DEBUG

if
(debug
&
D_LEX)

fprintf(stderr,"4d000",i);

DEBUG

printf("%d
0
00",);

}
else

DEBUG

if
(debug
&
D_LEX)

■ printf(stderr,"4d9%uºuºu",
i,
#endi■

angles■ ]..apslocí0), angles■ ]..apslocit], angles[i].a_psloci2);

DEBUG

printf("%dºuºuºu",
i.

angles■ ]..apsloc■ O], angles■ ]..apsloc■ !], angles■ ]..apsloc■ ?]);

}

DEBUG

if
(debug
&
LD_LEX)

fprintf(stderr,"(oblocs
=
%u%u*%u)",#endi■

angles■ ]..aobloc■ O),#iftief angles■ ]..aobloc■ 1], angles■ ]..aobloci2]);

DEBUG#endi■ DEBUG

if
(debug
&
D_LEX)

fprintf(stderr,"%u\nangle%d",#iftie■

(angles[,].a_natom
==4)7

angles[i].a_pslocí3]:
0,1);

DEBUG

printf("%u\n",(angles■ ].a_natom
==4)7

angles[i].a_pslocí3]
:
0);

IRIS#endi■ DEBUG

if
(debug
&
D_LEX)

fprintf(stderr,"%dun",
);

DEBUG

printf("%dn",
);

DEBUG DEBUG IRIS DEBUG DEBUG DEBUG DEBUG

if
(debug
&
D_LEX)
{

fprintf(stderr,"%.3f96.3f96.3fn",
angles■ ]..a_x(0),angles■ ]..ay(0),

angles[i].a_z(0]);
■ printf(stderr,"%.3f9%.3f*6.3f.n",

angles[i].a_x(1],angles[i].a_y(1], angles[i].a_z(1]);
fprintf(stderr,"%.3f96.3f96.3fn",

angles[i].a_x(2],angles■ ]..ay(2],
angles[i].a_z(2]);

fprintf(stderr,"%.3f9%.3f94.3Mn",
angles■ ]..ax(3],angles■ ]..ay(3],

angles[i].a_z(3]);
}

printf("%.3f9%.3f96.3■ n",angles[i].a_x(0), angles[i].ay(0),
angles[i].a_z(0); printf("%.3f96.3f96.3fun",angles[i].a_x(1], angles■ ]..ay(1],

angles[i].a_z(1]); printf("%.3f96.3f96.3fun",angles[i].a_x(2], angles■ ]..ay[2],
angles[i].a_z(2]);

if

(angles[i].a_natom
==4)

printf("%.3f9%.3f96.3fn",angles[,].a_x(3], angles[i].a_y(3],angles[i].a_z(3]);
else

printf("0.00.00.0
n”);

if
(debug
&
D_LEX)

fprintf(stderr,"angle%d",); printf("angle%d",i); for(j=0;j<

angles[i].a_natom;
j++)
{

if
(debug
&
D_LEX)

fprintf(stderr,"#%d:%s@%s", angles■ ]..a_model■ ], angles■ ]..aresseq[], angles■ ]..a_atom■ |]);
printf("+%d:%s@%s", angles[,].a_model■ ], angles■ ]..aresseq[], angles■ ]..aatom■ ]]);

§



writeeo.c #iftle■ #endi■ #iftief #endi■ #iftief #endif
DEBUG DEBUG DEBUG DEBUG DEBUG DEBUG

if
(debug
&
D_LEX)

fprintf(stderr,"n");

printf("\n");
} if

(count
–
nangle)

fprintf(stderr,"Editor:wrongnumber
ofanglesn");

if
(debug
&
D_LEX)

fprintf(stderr,"%dreplies\n",nreplies);
printf("%dreplies\n",nreplies); for(i=0;
i<
nreplies;it:){

fputs(repbuf[i],stoout);
if
(debug
&
LD_LEX)

fputs(repbuf[],stoler■ );

}

fputs("SYNC\n",staout); (void)flush(stdout);

§
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/*
$Header:unused.c.
v

3.386/06/0314:23:51conradExp$
7 /* *

Copyright(c)1983bytheRegents
oftheUniversity
of
California. *Allrightsreserved.

*

Release1.09Apr1982
*

Release2.013May1983
*

Release2.128Jul1983 */ #include"editor.h" #include<ctype.h> structunuseddef
{

char*u_name; structunuseddef“u_next;
};

staticstructunuseddef"molname,"resname,"atmname; static do_insert(q,name) structunuseddef“q; char“name;
{

registerstructunuseddef‘p; for(p=*q;p=
NULL;
p=

p->u_next)
if

(p->u_name
==name)

return;

if(p==NULL)
{

p=
(structunuseddef")alloc(1,sizeof(structunuseddef)); p->u_next

=“d;
p->u_name
=
name; *q=p,

}

}

static remove(q,name) structunuseddef“q; char“name;
{

registerstructunuseddef“p; for(p=*q;p=
NULL;
p=

p->u_next)
if

(p->u_name
==name)
{

*q=
p->u_next; free((char

*)p); return;
}
else

q=

&p->u_next;

}

insmol(name) char“name;
{ }

insres(name) char“name;
{ }

insatm(name) char“name;
{ }

delmod(name) char“name;
{ }

delres(name) char“name;
{ }

delatm(name) char“name;
{

do
insert(&molname,name); do_insert(&resname,name); do_insert(&atmname,name); remove(&molname,name); remove(&resname,name); remove(&atmname,name);

prunused()
{

registerstructunuseddef“p; register
i;

§
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}

structtokendeft;
structunuseddef“p1,“save; charbuf[80]; buf[0]

=\O'; tittype=
NAME; save

=

&molname; for(p=
molname;
p=
NULL;
p=p1)
{

p1=
p->u_next; t.t_value

=

p->u_name;
i=

matchmol(&t);
if(i.<0||is=

MAXMOD)
{

save=

&p->u_next; continue;
} if

(mdb.[i].m_fname
=
NULL&&
mob■ ].m_flags
&
PSOB)
{

if
(buf[0]
=\0')

streat(buf,",");
}

stroat(buf,p->u_name); free((char
*)p); “save

=p1;

}

} if
(buf[0]
=\0')
{

(void)sprintf(buf,"Objects9%scannotbe
edited.An",bu■ ); reply(bu■ ); uprint(&molname,"Models"); uprint(&resname,"Residues"); uprint(&atmname,"Atoms");

uprint(q,msg)

unuseddef“q; registerstructunuseddef*p,*p1; registerchar“cp;

struct char
{

“msg; charbuf[80]; buf[0]
=\O'; for(p=*q;p=

NULL;
p=p1)
{

if

(stromp(p->u_name,
all))
{

if
(buf[0]
=\0')

streat(buf,",");

for(cp=

p->u_name;*.cp;cott)
if

(lisprint("cp))

streat(buf,p->u_name);
} if

(strien(bu■ )
>
sizeofbuf-22)
{

/*22="notfound.Wn"+

"Residues"
+"""/ (void)sprintf(Ibu■ ,"%s*snotfound.An",msg,bu■ ); reply(bu■ ); buf[0]

=\0';

} p1=
p->u_next; free((char

*)p);

} if
(buf[0]
=\0')
{

(void)sprintf(buf,"%s*snotfound.An",msg,bu■ ); reply(bu■ );
} *q=NULL;

§



rankrot
/*

$Header:/usr/src/local/midas/sr.c/editor/RCS/rankrotic,
v3.3

85/04/0422:17:05
fefE

.C.

/*

*Copyright
(c)1983bytheRegents
oftheUniversity
of
California.

*Allrightsreserved.
*

Release1.09Apr1982
*

Release2.013May1983 */ #include"editor.h"
/* *

rankrot
-
ranktherotation
intermsof
whether
it
camefirst

-
alsocheckwhether
it
collideswithexistingrotation

*/
rankrot(n) intn; {

structchain_de■“ch,“findchain(); register
i,
count; intstat■ ,statb; int“last; int*rot■ ,*rotb; rotation[n].r_link■

=-1;
rotation[n].r_linkb
=-1; ch=

findchain(n);
rot■=

&ch->ch_rotf; rotb=

&ch->ch_rotb;
if

(rotation[n].r_type
&
MCHAIN)
{

if

(rotation[n].r_type
&

BACKWRD)
{

/*
BackwardMainchainRotation
*/ if("rott--1&&comprot(n,"rot■ )>0)

return(FALSE);
last=rotb; count

=0; for(i=
"rotb;
i=-1;
i=

rotation[■ ].r_linkb)
{

if
(++count>=
MAXMSTCK)
{

reply("Toomanynestedrotations.An return(FALSE);
} if

(comprot(n,
)>0){

rotation[n].r_linkb
=i,

#if #endi■

"last=n;

GRAFENG
==PS300 PS300

}
else
{

if
("rotb
= }

"last=n;
return(TRUE);

}
last=

&rotation[■ ].r_linkb;
=n)(

structinputdefin; /*Thisistheresiduewhereforwardand *

backwardresiduesmeet"Z in.itype=

S_BACKWARD;
in.imolnum
=

rotation[n].r_model; switch(rotation[n].r_natom)
{

case2:

stropy(in.iname,

rotation[n].r_resseq[1]);
break;

case4:

stropy(in.iname,

rotation[n].r_resseq[2]);
break;

}.

stropy(in.ialtname,ch->chstart); process(&in,(char*)
NULL); makechains(in.imolnum); return(TRUE);

/*
ForwardMainchainRotation
*/ if

("rotbla
-1&&comprot(n,"rotb)
<0)

return(FALSE);
last=rotf; count

=0; for(i="rot■ ;
i=-1;is

rotation[■ ].r_link■ )
{

if

(++count-=MAXMSTCK)
{

reply("Toomanynestedrotations.An"); return(FALSE);
if

(comprot(n,
)<0){

rotation[n].r_link■
=i,

§
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"last=n;
return(TRUE);

}
last=

&rotation[■ ].r_link■ ;
}

"last=n,

return(TRUE);
}
else
{

if

(rotation[n].r_type
&

BACKWRD)
{

/*
BackwardSidechainRotation
*/ for(i=0;i.<

MAXINROT;
itt){

if

(rotation[■ ].r_type
==
INACTIVE
||i==n)

continue;
if

(rotation[■ ].r_type
&
(MCHAINBACKWRD))

continue;
if

(comprot(n,
i)==2)

return(FALSE);
}

count
=0; for(i="rot■ ;
i=-1;
i=

rotation■ ].r_link■ ) if(++count-=MAXMSTCK)
{

reply("Toomanynestedrotations.An return(FALSE);
}

count
=0; for(i=

"rotb;
i=-1;
i=

rotation[■ ].r_linkb) if
(++count>=
MAXMSTCK)
{

reply("Toomanynestedrotations.An return(FALSE);
}

if
("rotble
-1&&.(statb
=

comprot(n,"rotb))==-1)

return(FALSE);
if(‘rot■
=-1&&(stat■
=

comprot(n,"rotf))==1)

return(FALSE);
if
(*rotb---1)
{

*rotb=n,

}
else
{

if
(statb
>0){

rotation[n].r_linkb
=
‘rotb; *rotb=n;

}
else
{

for(i=
"rotb;
i=-1;
i=

rotation[■ ].r_linkb)
{

if

(comprot(n,
1)&0){

#if

rotation[n].r_linkb
=

rotation[■ ].r_linkb; rotation[■ ].r_linkb
=n; break;

}

}

}} if("rot■==-1)
{

*rotf=n;

}
else
{

if(stat■
&0){

rotation[n].r_link■
="rott, “rot■=n,

}
else
{

for(i=
"rotf;
i=-1;
i=

rotation[■ ].r_link■ )
{

if

(comprot(n,
i)>0){

rotation[n].r_link■
=

rotation[■ ].r_link■ ; rotation[i].r_link■
=n, break;

}

GRAFENG
==PS300

if
("rotb==m){

structinputdefin; /*Thisistheresiduewhereforwardand *

backwardresiduesmeet"Z in.itype=

S_BACKWARD;
in.imolnum
=

rotation[n].r_model; switch(rotation[n].r_natom)
{

case2:

stropy(in.iname,

rotation[n].r_resseq[1]);
break;

case4:

stropy(in.iname,

rotation[n].r_resseq[2]);
break;

}

stropy(in.ialtname,ch->ch_start);

§



rankrot.c #endi■PS300
}

}
else
{ }

process(&in,(char*)
NULL); makechains(in.imolnum);

}

return(TRUE);
/*
ForwardSidechainRotation
*/

count
=0; for(i=0;
i<

MAXINROT;
it1){

if

(rotation[■ ].r_type
==
INACTIVE
||i==n)

continue;
if

(rotation[■ ].rtype&

(MCHAINIBACKWRD)) continue;
statb
=

comprot(n,
1); if

(statb==2
||
statb==-2)

Count-H;

} if
(count>=
MAXMSTCK)
{

reply("Toomanynestedrotations.An"); return(FALSE);
} if

("rotb==-1)

return(TRUE);
if

(rotation■ "rotb).r_type
&
MCHAIN)

return(TRUE);
if

(comprot(n,"rotb)
=-2)

return(TRUE); return(FALSE);
} /*

NOTREACHED
"A char*att,“atz;

static static static /*

intcompres; char
truename|AT_NAME_SIZE+1];

comprof-comparelocations
oftherotationpivotatoms

returns
0ifthesame

1iffirstoneinback(differentresidue)
2iffirstoneinback(sameresidue)

-1iffirstoneinfront(differentresidue)
-2iffirstoneinfront(sameresidue)

3ifnotthesamemodel

*/
comprot(one,two) int

{

one,two; registerchar*res■ ,“res2; char
resseq[RES_SEQ_SIZE+1];

char
restype(RES_TYPE_SIZE+1];

intfo; intcmpr(),null(); fo=

mob■ totation[one].r_model]..m_fd;
if

(rotation[one].r_model
–

rotation(two).r_model) return(3);
switch(rotation[one].r_natom)
{

case2:

rest=

rotation[one].r_resseq[1];
att=

rotation[one].r_atom■ 1}; break;
case4:

rest=

rotation[one].r_resseq[2];
att=

rotation[one].r_atom■ 2]; break;
switch(rotation[two).r_natom)
{

case2:

res2=

rotation(two).r_resseq[1];
at?=

rotation[two).r_atom■ 1]; break;
case4:

res2=
rotation(two).r_resseq[2];

at?=

rotation[two).r_atom■ 2]; break;
} if

(smatch(res■ ,res2)==0){

if
(amatch(at
1,at2)==0)

return(0);
(void)mseekr([d,rest,FBSEEK); (void)mreadr(fo,resseq,restype); compres

=0; (void)mtrav(fo,cmpr,null); if
(compres==1)

return(-2);
else

§
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return(2);

}
else
{

(void)mseekr(fo,rest,FBSEEK); while(mreadr(■ o,resseq,restype)
>0){

if

(smatch(resseq,res2)==0)

return(-1);

}

return(1);
} /*

NOTREACHED
"A

}

cmpr(mfo,index,ischief,islinkage,nson,firstime) intmfo; intindex; intischief,islinkage,nson,firstime;
if
(firstime
||
compres
[=0)

return;
(void)matom(mfo,index,truename);

if

(amatch(truename,
at1)==0)

compres
=1;

elseif

(amatch(truename,
atz)==0)

compres
=2;

/*
ARGSUSED
"A

} /*
*findchain
-
findthechaininwhichthisrotation
is
occurring

*/ structchaindef-

findchain(n)
intn; {

registermol; registerchar*res; structchaindef*ch,“prevch; mol=

rotation[n].r_model; prevch
=

mob■ mol).m_chain; switch(rotation[n].r_natom)
{

case2:

res=

rotation[n].r_resseq[1]; break;
case4:

res=

rotation[n].r_resseq[2]; break;

}
for(ch=

prevch->ch_next;
ch=NULL;ch=
ch->ch_next) if

(infront(mdb(mol).m_fa,
res,
ch->ch_start)) break:

else

prevch
=ch;

return(prevch);
} /* *

infront
-

returnsTRUE
ifres!isinfrontofres2 */

infront(fo,rest,res2) intfo; char“res■ ,“res2;
{

switch(mrconn(■ d,rest,res2))
{

default
:

fprintf(stderr,"Impossiblecondition
in
infront()\n"); abort();

case2: case
3:

case5:

return(FALSE);
case
1:

case
4:

return(TRUE);
}

} /* *

unrankrot
-

removestherotationfromtherankinglist */
unrankrot(n)

intn; { --

register
I,

structchain_def*ch; int“last;

#if
GRAFENG
==PS300

int
remakech;

#endi■

§
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#if #endif #if

ch-findchaln(n); GRAFENG
==PS300

if

(ch->ch_rotb
==m){

structinputdefin; in.itype=

S_FORWARD;
in.imolnum
=

rotation[n].r_model; switch(rotation[n].r_natom)
{

case2:

stropy(in.iname,
rotation[n].r_resseq[1]); break;

case4:

stropy(in.iname,
rotation[n].r_resseq[2]); break;

}

stropy(in.ialtname,ch->ch_start); process(&in,(char*)
NULL);#endi■ remakech

=in.imolnum;
}

}
else

remakech
=-1;

PS300 last=

&ch->ch_rotf;
for(i=

ch->ch_rot■ ;
i=-1;
i=

rotation[i].r_link■ )
{

if(i--n){

“last=

rotation[i].r_link■ ; break;
}
else

last=

&rotation[■ ].r_link■ ;
}

last=

&ch->ch_rotb;
for(i=

ch->ch_rotb;
i=-1;
i=

rotation[■ ].r_linkb)
{

if(i--n){

“last=

rotation[■ ].r_linkb; break;
}
else

last=

&rotation[■ ].r_linkb;
}

GRAFENG
==PS300

if

(ch->ch_rotb
=-1){

structinputdefin; i=

ch->ch_rotb;
in.itype=

S_BACKWARD;
inimolnum
=

rotation[■ ].r_model; switch(rotation■ ].r_natom)
{

case2:

stropy(in.iname,rotation[■ ].r_resseq[1]); break;
case4:

stropy(in.iname,rotation[i].r_resseq[2]); break;
}

stropy(in.ialtname,ch->chstart); process(&in,(char*)
NULL);

} if

(remakech
l--1)

makechains(remakech);
PS300
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/*
$Header:touch.c.
v

3.1786/09/2215:35:52conradExp$*/ /*

*Copyright
(c)1983bytheRegents
oftheUniversity
of
California.

*Allrightsreserved.
*

Release1.09Apr1982
*

Release2.013May1983 */ #include"editor.h" #iftiefVms #if
GRAFENG
==PS300 #include"MIDAS$H:fakegsr.h" #endi■ #endi■ #defineEFMT"Errorin

database%d.Nosuchatom“Mºs'"as"n”
#ifndefEDITONLY staticintfirstouch; #endi■ staticintinitial,molnum; staticchar*rseq,“rtype; staticfloattfmin,t■ max; staticstructatomdef"atoms; #if

GRAFENG
==PS300 char“map_name(); #endif

/* *
touch
-

computetheboundsandcenterofmassofthegivenmodel
*/

touch(mol) intmol;
{

char
seq[RES_SEQ_SIZE:1],type■ RES_TYPE_SIZE:1];

#ifndefEDITONLY
structsurf_def"surfdat; structinputdefin;

#endif #if
GRAFENG
==PS300

char"mappedname; charnamebuf[128];
#endi■

inttvisit(),null();

/*
Initializevariables
*/

molnum
=mol; initial

=
TRUE;

#ifndefEDITONLY
mob■ mol]..m_com■ O)
=

mob■ mol]..m_com(1]
=

mdb.[mol]..m_com/2]
=0;

mob■ mol).m_active
=0;

firstouch
=

(mdb(mol]..m_chain
==NULL);

#if
GRAFENG
==PS300

if
(firstouch)

POptStru();

#endifPS300 #endi■EDITONLY
/*Startatthebeginningandgototheend? (void)

mseekr(mdb|mol).m_fo,
all,FLSEEK); while

(mreadr(mob■ mol]..m_fa,
seq,type)
>0){

if

(tmatch(type,"BOND")==0)

continue;

#if
GRAFENG
==PS300

mappedname
=

map_name(seq);
if
(firstouch)
{

(void)sprintf(namebuf,"mºdrºes",mol,mappedname); nullnode(namebu■ );
} /*

Computethecenterofmass
%

(void)
mreada(mob■ mol).m_fa);

atoms
=
(structatom_def")moatptr(mdb(mol]..m_fa);

rseq=seq; rtype
=
type; (void)

mtrav(mdb|mo■ ].m_■ o,
tvisit,null);

#endi■ #ifndefEDITONLY
/*
Redrawthemolecule
*/ if

(mdb|mol].s_fo
-=0&&

mseekr(mdb.[mo■ ].s
fo,seq,FBSEEK)==0){

(void)
mreada(mob■ mol).s_fa); surfdat

=
(structsurf_def")

mdatptr(mdb■ mol).s_fa);
}
else

surfdat
=
NULL;

#if
GRAFENG
==PS300

if
(firstouch)
{

/* *
Weputinthese"empty"declarations
tofool

*thePS300optimizerintobelievingthatthese

§



touch.c #endi■ #if #endif #endif #ifndef #if #endi■ #iftie■

*

nodesaredatanodesandthereforedonot
*
needtobe
surrounded
bystatesavesandrestores.

*
Thisisaveryimportantoptimizationbecause

*it
savesasmanystatesave/restorepairsas *

thereareresidues.
*/ (void)sprintf(namebuf,"mººdrºsprev",

mol,mappedna
nullnode(namebu■ ); (void)sprintf(namebuf,"mººdrºsnext",

mol,mappedna
nullnode(namebu■ ); drawresidue(mol,

seq,type,atoms);
PS300

drawbond(mol,seq,type,atoms); drawlabel(mol,seq,type,atoms); drawsurf(mol,seq,type,atoms,surfdat);
GRAFENG
==PS300

if
(firstouch)
{

(void)sprintf(namebuf,"mºdrºsprev",
mol,mappedna

PNameNil(namebu■ );
(void)sprintf(namebuf,"mºdrºsnext",
mol,mappedna

PNameNil(namebu■ );
} EDITONLY

}/*end
while(mreadr())
/

EDITONLY
if
(firstouch)
{

(void)sprintf(in.iname,"pop"40",mob■ mol]..m_nchain);
in.itype=

S_APPEND;
in.imolnum
=mol; in.isize=0; in.indata

=0; in.inewchain
=
FALSE; in.ifirstmode

=

FM_NONE; process(&in,(char*)
NULL); getbond(mol);

GRAFENG
==PS300

PEndopt();
}

DEBUG
if
(debug
&
LD_PG)
{

fprintf(stderr,"Range
=

(%f,%f,%f)-(%f,%f,%f)\n", mdb(molnum).m_min[0],mdb(molnum].m_min[1],

mdb.[molnum].m_min[2],mob■ molnum].m_max(0), mob■ molnum].m_max.[1],mdb(molnum).m_max{2|);
}

#endif #endi■EDITONLY
/*
Updatetheglobaltemperaturefactorrange
7 if

(nmol--1){

mingtf=t■ min, maxgtf=t■ max,
}
else
{

if
(mingtf>timin)

mingtf=t■ min;
if

(maxgtf-timax) maxgt■
=
t■ max,

} if
(mingtf==maxgtf)
{

mingtf--
1:

maxgtf+=1;

}

#ifndefEDITONLY
#if

GRAFENG
==PS300

makechains(mol);
#endif #endif

return;
} /* *

twisit
-

recordtheboundsandincrementstherotationalmoment
of *ofthegivenmodel

*/ tvisit(db,index,ischief,islink,nsons,firstime) intdb; intindex,ischief,islink,nsons,firstime;
{

#ifndefEDITONLY
structchain_de■*ch,“chptr; structinputdefin; /*

Producethechaininformation
*/ if

(atoms|index).status
&
STARTBIT
&&firstime&&firstouch)
{

chptr
=

&mdb■ molnum].m_chain;
for(ch=

mob■ molnum].m_chain;
ch=NULL;ch=
ch->ch_next) chptr

=

&ch->ch_next;
if

(mdb(molnum).m_nchain
>0){

§



touch.c #endi■

(void)sprintf(in.iname,"popºd",
mdb■ molnum].m_nchain);
#iftief

in.itype=

S_APPEND;
in.imolnum
=
molnum;#endi■ in.isize=0;

in.i_ndata
=0; in.inewchain

=
FALSE; in.ifirstmode

=

FM_NONE; process(&in,(char*)
NULL);

}

mob■ molnum).m_nchain++;#ifndef (void)sprintf(in.iname,"pshºd",mdb.[molnum].m_nchain);
in.itype=

S_APPEND;
in.imolnum
=
molnum; in.isize=0; in.indata

=0; in.inewchain
=
TRUE; in.ifirstmode

=

FM_NONE; process(&in,(char*)
NULL); ch=

challoc{1,sizeof(structchaindef)); ch->ch_rot■
=-1;

ch->ch_rotb
=-1; ch->chstart[RES_SEQ_SIZE]

=\0';
strmcpy(ch->ch_start,
rseq,RES_SEQ_SIZE); ch->ch_next

=
NULL; *chptr

=ch;

} if
(ischief&&firstime)
{

stropy(in.iname,rseq); in.itype=S_APPEND;
in.imolnum
=
molnum; in.isize=0; in.indata

=0; in.inewchain
=
FALSE; in.ifirstmode

=

FM_NONE; process(&in,(char*)
NULL);

}

EDITONLY

#endi■

/*Skipatom
ifit
doesnotexistorhasbeenvisitedbefore
*/ if

(!(atoms|index).status
&
EXISTBIT)
||
firstime)
}

return;

#ifndef

if
(initial)
{/*

tfmax
=
t■ min=

atoms|index].tempfac;
EDITONLY

initial
=
FALSE;

}
else
{

if
(tfmin
>

atoms■ index).tempfac) tfmin=

atoms|index)tempfac;
elseif
(tfmax
<

atoms|index).tempfac) tfmax
=

atoms|index).tempfac;
}

EDITONLY
if

(!(atoms|index).status
&
ONBITS))

return;
/*
Checkthebounds
"/ if

(initial)
{

initial
=
FALSE; mob■ molnum).m_max(0)

=

mob■ molnum).m_min[0]
=

atoms|index).x; mob■ molnum).m_max{1}=mob■ molnum).m_min[1]
=

atoms(index).y; mob■ molnum].m_max(2]
=

mdb.[molnum].m_min[2]
=

atoms|index).z;
}
else
{

if

(mdbimolnum).m_max(0)
<

atoms|index).x)
mob■ molnum).m_max(0)
=

atoms(index).x;
elseif

(mdb(molnum).m_min[0]>atoms|index).x)
mob■ molnum).m_min[0]
=

atoms|index}x;
if

(mdb(molnum).m_max.[1]
…

atoms|index).y)
mob■ molnum).m_max{1}
=

atoms|index).y;
elseif

(mdb(molmum).m_min[1]>atoms|index.y)
mdb■ molnum).m_min[1]
=

atoms|index)y;
if

(mdb■ molnum).m_max{2}
<

atoms|index).2)
mdb'■ molnum).m_max{2}
=

atoms(index).z;
elseif

(mdb(molnum).m_min[2]>atoms■ index).z)
mob■ molnum).m_min[2]
=

atoms|index).z;
} /*

Accumulate
thecenterofmassinformation
*/

mob■ molnum].m_com■ O)
+=
atoms|index).x; mob■ molnum].m_com■ 1)

+=
atoms|index).y; mob■ molnum].m_com/2]+=atoms|index).z; mob■ molnum].m_active++; /*ARGSUSED

/

EDITONLY

§



touch.c "getbond
-
Getthecoordinates
ofthe
disulfide/hydrogenbondedatoms

*/
getbond(mol)

intmol;
{

intn; char
seq[RES_SEO_SIZE+1],type■ RES_TYPE_SIZE+1];

structbonddef*bondat; structinputdefin; registeri,j; if

(mseekr(mdb|mol]..m_fd,"BOND",FLSEEK)==
-1)

return;

}

nbond■ mol]
=

mreadr(mdb(mo■ ].m_fo,
seq,type);#endi■

if

(nbond■ mol)
--0)

return;
bonds■ mo■ )
=
(structbedef")alloc(nbond■ mol], sizeof(structbedef));

(void)
mreada(mdb■ mol).m_fa); bondat

=
(structbonddef")
moatptr(mdb■ mol).m_fa);

for(i=0;i<
nbond■ mol];it:)

for(j=0;jº2;j++)
{

strmcpy(bonds(mol][].b_res■ ]],bondat[i].b_resseq[], RES_SEQ_SIZE); strmcpy(bonds(mol][].b_atom■ ],bondat[I].b_atname■ ], AT_NAME_SIZE);
}

for(i=0;i<
nbond■ mo■ );
it:){

for(j=0;j-2;j++)
{

(void)
mseekr(mdb■ mol]..m_fa,bonds(mol][i]b_res■ ), FBSEEK);

(void)
mreada(mob■ mol).m_fa);

atoms
=
(structatomdef")
moatptr(mdb■ mol]..m_fd);

n=

mseeka(mdb(mol]..m_fd,bonds(mol][i].b_atom■ |]);
if(n---1)
{

fprintf(stderr,EFMT,mol,

bonds■ mol][].b_res■ ]], bonds(mo■ ][i].b_atom■ |]); bonds(mol][I].b_displj]
=0;

continue; bonds(mol][I].b_x)
=

atoms|[n].x; bonds(mol][i].b
yj)=

atoms(n)-y; bonds[mol][i].b_z)
=

atoms|n).z;

bonds■ mol][]b_disp■ ]
=

(atoms(n).status
&

SHOWBIT); bonds(mol][].b_color
=

atoms(n)-color;
}

stropy(in.iname,"bond"); in.itype=

S_APPEND;
in.imolnum
=mol; in.isize=0; in.indata

=0; in.inewchain
=
TRUE; in.ifirstmode

=

FM_NONE; process(&in,(char*)
NULL); EDITONLY

§



chgstruct.c
/*
$Header:chgstruct.c.
v
3.1686/07/2412:45:17amokiExp$7 /*

*Copyright
(c)1983bytheRegents
oftheUniversity
of
California. *Allrightsreserved.

*

Release2.05Jul1983
*

Release2.123Aug1983 */ #include<ctype.h> #include"editor.h" #ifnde■vrns #include<exit.h> #else #include"midas$h:exit.h" #endi■ #defineIFILE #defineOFILE

TMPDIR(Madd) TMPDIR(Mnew)

#defineTMPTPL"MIDAS" #defineANYBIT(DISTBIT
|

ANGLEBIT
|

ROTBIT
|

BONDBIT) #defineC_DEFAULT
O

#defineC_TYPE
1

#defineC_ANGLES
2

staticstruct
{

int_molnum; char
_resseq[RES_SEO_SIZE
+1]; char

_restype■ RES_TYPE_SIZE
+1}; char

_atname{AT_NAME_SIZE
+1}; structatomdef_data;

}

addatoms|3];
/*Atomfable*/

staticfloatbondlength,bondangle,dihedral_angle; staticchargroup(10],newgrp[10],newseq[10]; staticcharconformation[20]; staticint
conf_type; staticintnchosen; staticintsetstart; FILE"popen(); char“quote_strº);

/* *

Functionswhichhandletheaddgrpcommand

/*

“preaddgrp
-
setsupthenecessaryinformation
foradding
anewgroup

*
andcleansuptheatomtablein

preparation
forediting. preaddgrp(words) struct

{ } /*
*addgrp
-

checkstheatomtablefortheappropriatenumberofatoms
wordrangedef“words; register

i;

registerstructwordrange_de■

*w;

i=0; for(w=words;
w=
NULL;
w=w
-w_next)

I++;

if(i.<3||ix.5)

return(-1);
w=
words; stropy(group,w=>w_first);

w=
wi>w_next;

if

(sscanf(w->w_first,
"%■ ",&bond_length)
=1)

return(-1);
w=
wi-w_next;

if

(sscanf(w->w_first,
"%■ ",&bondangle)
=1)

return(-1);
w=w
xw_next;

if(w=NULL)
{

if

(isdigit(w->w_first(0]))
{

if

(sscanf(w->w_first,
"%■ ",&dihedral_angle)
=1)

return(-1);
w=w
xw_next;

}
else

dihedral_angle
=0;

if(w=NULL)

stropy(newgrp,w->w_first);
else

newgrp.[0]
=\0';

}
else
{

dihedral_angle
=0;

newgrp(0)
=\0';

}

nchosen
=0;

return(0);

§



chgstruct.c “present,printstheselectedresidueintoatemporaryfile,calls “anexternalprogram
to
performmagic(puttingthenewgroupon),and

*

reconstructs
theselectedresiduefromtheoutputoftheprogram.

*/ *
charbuf[512); FILE“fa; intval; intatnum; registerchar*cp; charqbuf[9][20];

if
(nchosen
-3)

return(-1);
fo=
fopen(IFILE,"w"); if(fo==NULL)

{

perror(IFILE); return(-1);
atnum
=

dumpres(addatoms(0).molnum,addatoms(0).resseq,fa,TRUE);
if

(smatch(addatoms|[1].resseq,addatoms(0).resseq))
printpdb(fo,atmum++,addatoms|[1].atmanne,

addatoms(1].restype,addatoms|[1].resseq, &addatoms|[1].data);

if

(smatch(addatoms(2),resseq,addatoms(0).resseq))
printpdb(■ d,atmum++,addatoms|[2].atmanne,

addatoms(2].restype,addatoms|[1].resseq, &addatoms|[2].data);

(void)folose(fa);
if

(newgrp(0)
==\0')

stropy(newgrp,addatoms(0).restype);
for(cp=
newgrp;“cp=\0';cp-4)

if

(islower(*cp)) “cp=

toupper("cp);
(void)sprintf(buf,"ºs-iºs-oºs-r1%s-rzºs-r&9%s-1%s-2%s-3%s
-

P_ADDGRP,IFILE,OFILE, quote_str(addatoms(0).resseq,qbuf[0]), quote_str(addatoms|[1].resseq,qbuf[1]), quote_str(addatoms|[2].resseq,qbuf[2]), quote_str(addatoms(0).atmanne,qbuf[3]), quote_str(addatoms|[1].atmanne,qbuf[4]), quote_str(addatoms(2].atmanne,qbuf[5]), quote_str(group,qbuf[6]),quote_str(TMPTPL,qbuf[7]), quote_str(newgrp,qbuf[8]),bondlength,bondangle,

} /* *

Functionswhichhandletheswapaaandswapnacommands
/* *

preswapres
-
setsupthenewresiduetypeandcleansuptheatomtable.

dihedral_angle);
fo=
popen(buf,"r"); if(fo==NULL)

{

reply("Cannotforkadd.Vn"); (void)unlink(IFILE); return■ -1);
}

val=0; while(gets(buf,sizeofbuf,■ q)=
NULL)
{

reply(bu■ ); val++;

} if
(pclose(■ d)
=

E_NORMAL)
{

val++; reply("Addgroupterminatedabnormally.Vn");
(void)unlink(IFILE);

if(val:0){

(void)unlink(OFILE); return(0);
} fo=

fopen(OFILE,"r"); if(■ q==NULL)
{

perror(OFILE); return(-1);
}

val=

buildres(addatoms(0).molnum,addatoms(0).resseq,TMPTPL,
fo,TRUE);

(void)felose(fd); (void)unlink(OFILE); return(val); preswapres(words) structwordrange_def*words;
{

registerchar*cp;

§
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} /*

if
(words==NULL
||

words->w_next
=
NULL)

return(-1); stropy(newgrp,words->w_first);
for(cp=
newgrp;“cp=\0';cp-4)

if

(islower(“cp)) “cp=

toupper(*cp);
nchosen
=0;

return(0);
“swapres
-

checkstofindthatonlyoneresidue
is
selected,prints

*
theselectedresidue,callsanexternalprogram
to
performthe
replacement,

*
andrec */

swapres()
{

onstructstheselectedresidue. FILE*fc, intval; charbuf[512); charqbuf[2][20];
if
(nchosen
-1)

return(-1);
fo=
fopen(IFILE,"w"); if(fo==NULL)

{

perror(IFILE); return(-1);
}

(void)
dumpres(addatoms(0).molnum,addatoms(0).resseq,fa,TRUE); (void)folose(fc);

-

(void)sprintf(bu■ ,"%s-iºs-oºs-rººs
-sºs",

(commun--
SWAPAA)
7

P_SWAPAA:P_SWAPNUC, IFILE,OFILE,quote_str(addatoms(0).resseq,qbuf[0]), quote_str(newgrp,qbuf[1]));
fo=
popen(buf,"r"); if(fo==NULL)

{

reply("Cannotforkswap.Vn"); (void)unlink(IFILE); return(-1);
val=0; while(■ gets(buf,sizeofbuf,fa)=

NULL)
{

reply(bu■ ); val++;

} /* *

Functions
tohandletheaddaa(andwhenPaulgetsaddnucready,addnuc)

*

command(s).
/*

“preaddres
-
setsuptheresidue
tobeaddedandcleansupthetable.

} if

(pclose(■ d)
=

E_NORMAL)
{

val++; reply("Swapresidueterminatedabnormally.Vn");
(void)unlink(IFILE);

if(val:0){

(void)unlink(OFILE); return(0);
} fo=

fopen(OFILE,"r"); if(fo==NULL)
{

perror(OFILE); return(-1);
val=

buildres(addatoms(0).molnum,addatoms|[0].resseq,newgrp,
fo,TRUE);

(void)folose(■ d); (void)unlink(OFILE); return(val); preaddres(words) structwordrangedef*words;
{

registerchar"cp; if
(words--NULL)

return(-1); stropy(newgrp,words->w_first);
for(cp=
newgrp;“cp=\0';cp-4)

if

(islower(*cp)) “cp=

toupper(“cp);
words
=

words->w_next;
if
(words==NULL)

return(-1); stropy(newseq,words->w_first);

;
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} /*

for(cp=
newseq;“cp=\0';cpt.4)

if

(islower(*cp)) “cp=

toupper("cp);
nchosen
=0; words

=

words->w_next;
if
(words==NULL)

conf_type
=

C_DEFAULT;
elseif

(isalpha(words->w_first(0))
{

conf_type
=
C_TYPE; stropy(conformation,words->w_first);

for(cp=

conformation;
‘cp=\0';cp-H4)

if

(slower("cp)) "cp=

toupper("cp);

}
elseif

(isdigit(words->w_first(0))
{

conf_type
=

C_ANGLES; stropy(conformation,words->w_first); words
=

words->w_next;
if
(words==NULL
||

lisdigit(words->w_first(0))) return(-1); streat(conformation,
"");

streat(conformation,words->wfirst);

}
else

return(-1);
return(0);

“addres
-

makessureonlyoneresidue
is
selectedandgetsanexternal

*

program
tocreatecoordinates
ofthenewresidue.Creates
a
nodefor *

thisnewresidue
inthestoragemodule.Finally,reconstructthe

*

residue.
*/ addres()

{

#ffnce■ #endi■
FILE*fci, intval; charbuf[512); char

resseq[RES_SEQ_SIZE
+1],

restype(RES_TYPE_SIZE
+1}; charqbuf[3][20]; EDITONLY structinputdefin; if

(nchosen
-1)

return(-1);

if

(mseekr(mdbladdatoms(0).molnum).m_fa,newseq,FBSEEK)
=-1){

(void)sprintf(buf,"Residue*%salreadyexists.Vn",newseq); reply(bu■ ); return(-1);
} fo=

fopen(IFILE,"w"); if(fo==NULL)
{

perror(IFILE); return■ -1);
}

(void)
dumpres(addatoms(0).molnum,addatoms(0).resseq,fa,FALSE); (void)folose(fa); (void)sprintf(buf,"%s-iºs-oºs-rººs

-s9%s-t9%s",

(commun==ADDAA)
7

P_ADDAA:P_ADDNUC, IFILE,OFILE,quote_str(addatoms(0).resseq,qbuf[0]), quote_str(newseq,qhuf[1]),quote_str(newgrp,qbuf[2]));
switch(conf_type)
{

caseC_DEFAULT: break;
caseC_TYPE
:

caseC_ANGLES:
streat(buf,"-c"); streat(buf,quote_str(conformation,qeuf[0])); break;

} fo=
popen(buf,"r"); if(fd==NULL)

{

reply("Cannotforkswap.Vn"); (void)unlink(IFILE); return(-1);
}

val=0; while(fgets(buf,sizeofbuf,fol)=
NULL)
{

reply(bu■ ); val++;

} if

(pclose(■ d)
-

E_NORMAL)
{

val++; reply("Addresidueterminatedabnormally.Vn");
tºo.unlink(IFILE);

if
(val»0){

§
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(void)unlink(OFILE); return(0);
fo=
fopen(OFILE,"r"); if(fo==NULL)

{

perror(OFILE); return(-1);
}

EDITONLY stmcpy(in.iname,newseq,RES_SEQ_SIZE); strmcpy(in.ialtname,addatoms(0).resseq,RES_SEO_SIZE);
in.itype=
S_ADD; in.imolnum

=

addatoms(0).molnum; in.isize=0; in.indata
=0;

in.i_newchain
=
FALSE; in.ifirstmode

=

FM_NONE;
in.icolor
=-1; in.iloolor

=-1;
process(&in,(char*)
NULL); EDITONLY

val=

buildres■ addatoms(0).molnum,newseq,newgrp,fa,TRUE);
/*
RebuildtheresidueweaddedtosincewemightdeleteanOXT
/

(void)
mseekr(mdbladdatoms|[0].molnum].m_fa, addatoms(0).resseq,FBSEEK);

(void)
mreadr(mdbladdatoms(0).molnum).m_fd,resseq,restype); (void)fseek(■ o,OL,0); (void)

buildres(addatoms(0).molnum,resseq,restype,fa,FALSE); (void)folose(fa); (void)unlink(OFILE); return(val);
*

Functions
tohandlethedeletecommand “predegro

-
setupthenewgroupnameafterdeletion

*/

predelgrp(words)
} /* */ /*

struct
{

wordrange_def*words;

-

registercharCp;

} /*

if
(words==NULL
||

words->w_next
=
NULL)

return(-1); stropy(newgrp,words->w_first);
for(cp=
newgro;“cp=\0';cp-4)

if

(islower(*cp)) “cp=

toupper(“cp);
nchosen
=0;

return(0);
*

degro
-
callanexternalprogram
tocreatethenewtemplateand

*

reconstructtheresidue.
*/ º

FILE*fc,"popen(); charbuf[512); intval; charqbuf[4][20];
if
(nchosen
-1)

return(-1);
(void)sprintf(bu■ ,"%s-rººs-nºs-a
ºs-fºs",P_DELETE,

quote_str(addatoms(0).restype,qbuf[0]), quote_str(newgrp,qbuf[1]), quote_str(addatoms(0).atmanne,qbuf[2]), quote_str(TMPTPL,qbuf[3]));
fo=
popen(buf,"r"); if(fo==NULL)

{

reply("Cannotforkdelete.Vn"); return(-1);
}

val=0; while(■ gets(buf,sizeofbuf,fa)=
NULL)
{

reply(bu■ ); val{4;

} if

(pclose(fd)
=

E_NORMAL)
{

val++; reply("Deletegroupterminatedabnormally.Vn");
h(val:0)

return(0);

§
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fopen(IFILE,"w"); if(fo==NULL)

{

perror(IFILE); return(-1);
}

(void)
dumpres(addatoms(0).molnum,addatoms(0).resseq,fo,TRUE);

fo=

freopen(IFILE,
"r",fo); if(fo==NULL)

{

perror(IFILE); return(-1);
}

val=

buildres(addatoms(0).molnum,addatoms(0).resseq,TMPTPL,
fa,FALSE);

(void)felose(■ d); (void)unlink(IFILE); return(val);
} /* *

Functions
tohandlethelinkcommand

*/ /*
“prelink
-
cleanuptheatomtable. */ prelink()

{

nohosen
=0;

} /* *

redochain
-

reorganizethestoragemodulestructure
ofthemodel

*/
redochain()

{

register
i;

char
atname{AT_NAME_SIZE
+1}; char

resseq[RES_SEOSIZE
+1],

restype■ RES_TYPE_SIZE
+1}; intmol,chief,count; structatom_defatoata;

#ifndefEDITONLY
structatom_def"atomdata; structsurf_def“surfdata; structchain_def*ch,“prevch; structinputdefin;

#endi■ #ifndef #endi■ #ifndef
if
(nchosen
-1)

return(-1);
mol=

addatoms(0).molnum; EDITONLY
/*
Locatethechainthattheresidue
isin"/

count
=1;

prevch
=

mob■ mol]..m_chain;
for(ch=

prevch->ch_next;
ch=NULL;ch=
ch->ch_next) if

(infront(mdb.[mol]..m_fa,addatoms[0].resseq,ch->chstart))

break;
else
{

prevch
=ch; count----,

/*Makesureit'sOKtodotheoperation
"/

(void)
mseekr(mdb(mol]..m_fd,addatoms(0).resseq,FBSEEK); (void)

mreadr(mdb{mol).m_fo,resseq,restype); (void)
mreada(mob■ mol).m_fa);

chief
=

mchief(mdb■ mol).m_fa);
(void)
mgeta(mdb(mo■ ].m_■ o,
chief,(char*)
&atoata);

if
(notcom)
{

if

(atoata.status
&
STARTBIT)
{

reply("Residuealreadystarts
a
chain.\n"); return(-1);

}

}
else
{

if

(!(atoata.status
&

STARTBIT))
{

reply("Residuedoesnotstarta
chain.\n"); return(-1);

} EDITONLY if
(prevch==
mob■ mol).m_chain)
{

reply("Cannot
linkfirstchainin
model.An"); return(-1);

}
for(ch=

mob■ mol).m_chain;
ch=NULL;ch=
ch->ch_next) if

(ch->ch_next
==prevch)

break:

it
(ch->chrot--
sºprevch->ch
rob--1)

reply("Linkwouldresultin
incompatiblerotations.An"); return(-1);

§
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}

else

(void)
matom(mdb(mol).m_■ o,
chief,atmanne); makebit(addatoms(0).molnum,addatoms|[0].resseq,atmanne);

#ifndef
EDITONLY

/*
Removeallrotationssothattheygetrankedlater'/ for(i=0;i<

MAXINROT;it!)

if

(rotation[■ ].r_type
=
|NACTIVE)

unrankrot();

if
(notcom)
{

/*
Removethepopandpushprecedingthischain
Y

in.i_molnum
=mol; (void)sprintf(in.iname,"popºd",count
-1); in.itype=

S_REMOVE; process(&in,(char*)
NULL); (void)sprintf(in.iname,"pshºd",count); in.itype=

S_REMOVE; process(&in,(char*)
NULL);

/*
Renameeverythingbeneaththischaintotakeuptheslack"/ in.isize=0; in.indata

=0; in.inewchain
=
FALSE; in.ifirstmode

=

FM_NONE;
in.icolor=-1; in.i■ color

=-1; for(i=
count;i--

mob■ mol).m_nchain;
#4)
{

(void)sprintf(in.iname,"pop"ºd",i-1); (void)sprintf(in.ialtname,"popºd",
); in.itype=

S_RENAME; process(&in,(char*)
NULL);

for(i=
count+1;
i
<=
mob■ mol]..m_nchain;
it?)
{

(void)sprintf(in.iname,"psh9%d",i-1); (void)sprintf(in.ialtname,"pshºd",
); in.itype=

S_RENAME; process(&in,(char*)
NULL);

}
for(ch=

mob■ mol).m_chain;
ch=NULL;ch=
ch->ch_next)
}

if

(ch->ch_next
==prevch)

break;

ch->ch_next
=

prevch->ch_next; free((char
*)
prevch); mdb(mo■ ]..m_nchain--;

/*
Renameeverypushandpopnodebeneaththischain *tomakeroomforthenewchain*/ in.isize=0; in.indata

=0; in.inewchain
=
FALSE; in.ifirstmode

=

FM_NONE;
in.icolor=-1; in.iloolor

=-1; in.imolnum
=mol; for(i=

mob■ mol).m_nchain;
iscount;i--)
{

(void)sprintf(in.iname,"pshºd",
i+1); (void)sprintf(in.ialtname,"pshºd",

); in.itype=

S_RENAME; process(&in,(char*)
NULL);

for(i=

mob■ mol]..m_nchain;
ix–count;i--)
{

(void)sprintf(in.iname,"popºd",
i+1); (void)sprintf(in.ialtname,"popºd",

); in.itype=

S_RENAME; process(&in,(char*)
NULL);

} /*Insertthepopandpushprecedingthischain
/

stropy(in.ialtname,addatoms|[0].resseq); (void)sprintf(in.iname,"popºd",count); initype=S_INSERT; process(&in,(char*)
NULL); (void)sprintf(in.iname,"pshºd",count

+1); in.inewchain
=
TRUE; initype=S_INSERT; process(&in,(char*)

NULL); chechalloc{1,sizeof(structchaindef)); ch->ch_rotf
=-1;

ch->ch_rotb
=-1; ch->chstart[RES_SEO_SIZE]

=\0';
stmcpy(ch->chstart,addatoms(0).resseq,RES_SEOSIZE); ch->ch_next

=

prevch->ch_next; prevch->ch_next
=ch;

mob■ mol]..m_nchain++;
/*
Rerankallrotationssothattheygetchainedproperly
‘Z for(i=0;i<

MAXINROT;it:)

if

(rotation[■ ].r_type
=
|NACTIVE)

(void)rankrot();

§
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#if #endi■ #if #endif #endif

} /*

/*
Redrawtheresidue
/

(void)
mseekr(mdb(mol]..m_fo,addatoms(0).resseq,FBSEEK); (void)

mreadr(mdb(mol]..m_fa,resseq,restype); (void)
mreada(mdb(mol).m_fa); atomdata

=
(structatomdef")
moatptr(mdb(mo■ ].m_fd); GRAFENG

==PS300 drawresidue(mol,resseq,restype,atomdata); drawbond(mol,resseq,restype,atomdata); drawlabel(mol,resseq,restype,atomdata);
if

(mdb{mol).s_fa
--0&&

mseekr(mdb.[mol].s_fa,resseq,FBSEEK)==0){

(void)
mreada(mob■ mol).s_fa); surfdata

=
(structsurf_def")moatptr(mdb.[mol].s_fa);

}
else

surfcata
=
NULL; drawsurf(mol,resseq,restype,atomdata,surfdata); GRAFENG

==PS300 makechains(mol); EDITONLY return(0);
*

remealc
-

removecalculationsinvolvingthegivenresidue(including
*

distanceandanglecalculationsandinternalrotations).
*/

remcalc(mol,rseq)#endi■ intmol; char*rseq;
{

intfound; char
resseq[RES_SEQ_SIZE
+1],

restype■ RES_TYPE_SIZE
+1}; structbonddefbondata; registercnt,i,j,

#ifndefEDITONLY
for(cnt=0;cnt«

MAXINROT;cnt:4)
{

if

(rotation■ cnt].r_type
==
INACTIVE)

continue;
if

(rotation■ cnt].r_model
–mol)

continue;
for(i=0;i<

rotation[cnt].r_natom;
it1){

if

(smatch(rotation[cnt].r_resseq[i],
rseq))

continue; rotation[cnt].r_rotangle
=0;

unrot(cnt); break;

}

}
for(cnt=0;cnt«

MAXANGLE;
cnttº)
{

if

(angles|cnt].a_type
==
|NACTIVE)

continue;
for(i=0;
i<

angles|cnt].a_natom;
it:){

if

(angles■ cnt].a_model■ ]
=mol)

continue;
if

(smatch(angles|cnt].a_resseq[I],
rseq))

continue;
unang(cnt); break;

}

}
for(cnt=0;cnt«

MAXDIST;cntit)
{

if

(distance■ cnt].d_type
==
INACTIVE)

continue;
for(i=0;i<2;it4){

if

(distance■ cnt].d_model■ ]
=mol)

continue;
if

(smatch(distance■ crit).d_resseq[],
rseq))

continue;
undist(cnt); break;

}

}

EDITONLY
cnt=0; for(i=0;i<

nbond■ mol];it?)
{

found
=
FALSE; for(j=0;j<2;j++)

{

if

(smatch(bonds(mo■ ][i].b_res■ ]],
rseq))

continue;
found
=
TRUE; break;

} if
(found){

if(i=cnt)

bonds(mo■ ][cnt]
=

bonds(mo■ ][];
cnt-4;

}

h(cnt–

nbond■ mol))
{

§
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if(cnt==0)

free((char
*)
bonds(mol));

(void)
mseekr(mdb|mol]..m_fd,"BOND",FLSEEK); (void)

mreadr(mdb■ mol).m_■ o,resseq,restype); (void)
mseekr(mdb■ mol).m_fo,resseq,FBSEEK); (void)

mwrtr(mdb.■ mol).m_fd,resseq,restype,cnt,

sizeof(structbond_def));
for(i=0;i<cnt;it?)
{

strncoy(bondata.b_resseq[0],bonds(mol][I].b_res(O), RES_SEQ_SIZE); strncoy(bondata.b_resseq[1],bonds[mol][i].b_res(1], RES_SEQ_SIZE); strncoy(bondata.b_atname[0],bonds(mol][i].b_atom(0), AT_NAME_SIZE); strmcpy(bondata.b_atname[1],bonds(mol][i].b_atom■ 1), AT_NAME_SIZE);
(void)

mputa(mdb|mol]..m_fa,
i,
(char*)
&bondata);

koo
mwrta(mdb.[mol]..m_fa); nbond■ mo■ )

=cnt;

*

Functions
toprintandreadspecifiedresidues.

*

dumpres
-
dumpthegivenresidueontothegivenfilestream.

*Ifflagis
TRUE,thenremoveanyvisible,printedatomfrom

*
thecenterofmasscalculation. dumpres(mol,rseq,fa,flag)

} /* */ /* */ char FILE int
{

*rseq; “fa; flag; char int char struct register
resseq[RES_SEOSIZE
+1],

restype■ RES_TYPE_SIZE
+1}; natom,chief;

atname{AT_NAME_SIZE
+1]; atom_def

at;

i,
atnum;

(void)
mseekr(mdb|mol]..m_fa,
rseq,FBSEEK); natom

=

mreadr(mdb■ mol]..m_fo,resseq,restype); (void)
mreada(mdb.[mol]..m_fd);

atnum
=1;

} /*

chief
=

mchief(mdbimol]..m_fa);
for(i=0;i<
natom;
itt){

(void)
mgeta(mdb.■ mol).m_fa,
i,
(char*)&at); if(!(atstatus

&
EXISTBIT))

continue;
(void)

matom(mdb■ mol]..m_fd,
i,

atname); printpdb(fo,atmum++,atmanne,restype,resseq,&at); if(i==chief)
{

if
(at.status
&
STARTBIT)

setstart
=
TRUE;

elee

setstart
=
FALSE;

} if(flag&&at.status
&
SHOWBIT)
{

mob■ mol]..m_active--; mob■ mol).m_com■ O)
-=at.x;

mob■ mol).m_com■ 1)
--aty;

mob■ mol).m_com/2]--
at.z;

} if
(flag)

remcalc(mol,rseq); return(atnum);
*

buildres
-

constructthegivenresiduefromthefile.Ifextraatoms
/

*
arethere,reportthem(unlessreport
is
FALSE). buildres(mol,rseq,rtype,fo,report) int char FILE int

{

#ifndef #endi■
mol; “rseq,“rtype; *fci; report; register

i;
char

resseq[RES_SEOSIZE
+1],

restype■ RES_TYPE_SIZE
+1]; char

realtype■ RES_TYPE_SIZE
+1]; intnatom,atnum,chief; char

atname{AT_NAME_SIZE
+1]; charbuff[80],buf2[80]; structatom_def

at;
EDITONLY structatom_def*atomdata; structsurf_def"surfdata;

§
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mseekr(mdb(mol]..m_fd,
rseq,FBSEEK); natom

=

mwrtr(mdb■ mol).m_fd,
rseq,rtype,-1,sizeof(structatom_def));

if
(natom==-1)
{

(void)sprintf(buff,"%s:unabletoaccessresidue.Vn",rtype); reply(buff); return(-1);
}

at.status
=0; for(i=0;i<

natom;it?)

(void)
mputa(mdb(mol]..m_fo,
i,
(char*)&at);

buft[0]
=\0'; while(readpob(■ d,&atnum,atmanne,restype,resseq,&at)==0){

if

(smatch(resseq,rseq))

continue;
i=

mseeka(mdb{mol]..m_fo,athame);
if(i==-1)
{

if
(report)
{

if
(buft[0]
=\0')

streat(buft,",");

streat(buff,atmanne);
if

(strlen(bufi)
>40)
{

stropy(buf2,"Unknownatoms:"); stroat(buf2,buff); streat(buf2,"An"); reply(buf2); buft[0]
=\0';

}
else

continue;
mdb(mo■ ].m_active++; mdb|mol]..m_com■ O)

+=at.x;
mobimol]..m_com■ 1)
+=at.y;

mob■ mol).m_com/2]+=
at.z; (void)

mputa(mdb|mol]..m_fa,
i,
(char*)&at); stropy(realtype,restype);

} if
(setstart)
{

chief
=

mohief■ mdb(mol]..m_fd);
(void)

mgeta(mdb■ mol).m_fd,
chief,(char*)&at); atstatus

=

STARTBIT; (void)
mputa(mdb■ mol).m_fd,
chief,(char*)&at);

(void)
mwrta(mdb■ mol).m_fa);

#ifndefEDITONLY
atomdata
=
(structatomdef")

moatptr(mdb■ mo■ ).m_fa);
#if
GRAFENG
==PS300

drawresidue(mol,rseq,realtype,atomdata);
#endi■

drawbond■ mol,rseq,realtype,atomdata); drawlabel(mol,rseq,realtype,atomdata);
if

(mdb(mol).s_fa
-=0&&

mseekr(mdb.[mol).s_fa,
rseq,FBSEEK)
==0){

(void)
mreada(mob■ mol).s_fo); surfdata

=
(structsurf_def")moatptr(mdb■ mol).s_fo);

}
else

surfolata
=
NULL; drawsurf(mol,rseq,realtype,atomdata,surfdata);

#endifEDITONLY
if
(report&&buft[0]
=\0')
{

stropy(buf2,"Unknownatoms:"); streat(buf2,buft); streat(bufz,"\n"); reply(buf2);
} /*

Updatetheglobaltemperaturefactorrange. *
Thedefaulttemperaturefactorfromreadpdb
is0; “sowecheckagainst

0°/ if
(mingtf>
0)

mingtf
=0;

if
(maxgtfº
0)

maxgt■
=0;

return(0);
} /* *

Functionscalledbyeditingroutines.Thesefunctionsareinthis
*

modulebecausetheyfillindatastructureswhichareonlyvisible
*inthismodule.

*/ /* *

insertadd
-

insertselectedatomintotheatomtable. */
insertado(mol,rseq,rtype,data,aname) intmol; char“rseq,“rtype; structatom_def*data;

§



chgstruct.c char"aname;
{

register
i; i=

nohosen-H;
if
(nchosen>3)

return;
addatoms|].molnum
=mol;

stropy(addatoms■ |].resseq,rseq); stropy(addatoms■ |].restype,rtype); stropy(addatoms|[i].atmanne,aname); addatoms|].data=
"data;

} /* *

insergetres
-
puttheselectedatomintothetable.
If
thereis *

alreadyanatom,thenthetwomustbeinthesameresidue.
*/

insertgetres(mol,rseq,rtype,data) intmol; char*rseq,“rtype; structatom_def"data;
{

if
(nchosen==0){

addatoms(0).molnum
=mol;

stropy(addatoms(0).resseq,rseq); stropy(addatoms(0).restype,rtype); addatoms|[0].data=
"data; nchosen

=1;

}
elseif
(nchosen==1){

if

(smatch(addatoms(0).resseq,rseq))

nchosen-H-;

}

}
char
*

quote_str(str,bu■ ) registerchar*str; char*buf;
{

registerchar“bp; bp-buf; while(“str)
{

if

(lisalnum(“str)) "bp-H
=\\';

“bp++
=
"strº-4;

}
“bp=\0'; returnbuf;
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/*

$Header:/usr/src/local/midas/src/editor/RCS/pdb.c,
v

3.283/12/2111:54:06conrad
/* *

Copyright(c)1983bytheRegents
oftheUniversity
of
California. *Allrightsreserved.

*

Release2.06Jul1983 */ #include<ctype.h> #include"editor.h" #defineMAXLINE80 #defineATNUM
6

#defineATNAME
12 #defineRESNAME:7 #defineRESEC22 #defineCOORD30 #defineTEMPFAC

50 /* *

readpdb
-
readinthenextatomrecordinthegivenfile */

readpdb(info,atmmb,atname,restype,reseq,atdatptr) FILE“info; int*atnmb; char
atname{AT_NAME_SIZE+1];

char
restype■ RES_TYPE_SIZE+1];

char
reseq[RES_SEQ_SIZE+1];

structatom_def*atoatptr;
{

charlineIMAXLINE]; registerchar

*c;

restart:
if(fgets(line,MAXLINE,info)==NULL)

return(-1);
for(c=
&line(0);
‘c=\0';c.44){

if(islower(“c)) “c=
toupper(“c);

}

if(lstrncrip(line,"ATOM
",6)&&
strncrip(line,"HETATM",
6))

gotorestart;
(void)
sscanf(&line(ATNUM),"%5d",atmmb); (void)

sscanf(&line(ATNAME|,"%4s",atname);

} /*

(void)
sscan■ (&line[RESNAME,
"963s",restype); (void)

sscan■ (&line[RESEQ],"64s",reseq); (void)
sscanf(&line(COORD),
"%fºf9%f",&atdatptr->x,&atdatptr->y,

&atoatptr->z);
(void)
sscan■ (&line[TEMPFAC),
"%■ ",
&atoatptr->tempfac); atdatptr->status

=
EXISTBIT
|

SHOWBIT; atoatptr->color
=

atoatptr->lcolor
=

atoatptr->scolor
=0;

atdatptr->tempfac
=0;

return(0); “printodb-printatominformationintogivenfile */
printpdb(out■ d,atmmb,atname,restype,reseq,atqatptr) FILE char char char int struct

{

“out■ d;
atname(AT_NAME_SIZE=1}; restype■ RES_TYPE_SIZE41], reseq[RES_SEQ_SIZE+1];

atnmb; atom_def*atdatptr;
#defineOUT"ATOM9%6d96-4s98.35%4s
9%8.3fº&.3fº,8.3f9%.11.2fun"

fprintf(out■ d,OUT,atmmb,atname,restype,reseq,atqatptr->x,
atdatptr->y,atdatptr->z,atdatptr->tempfac);
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/*
$Header:store.c.
v
3.3886/09/2215:35:46conradExp$7 /* *

Copyright(c)1983bytheRegents
oftheUniversity
of
California. *Allrightsreserved.

*

Release1.09Apr1982
*

Release2.013May1983
*

Release2.129Jul1983
*

Release2.218Aug1983
*

Release2.323Aug1983
*

Release2.426Sep1983 */ /* *

MIDAS-STORE
isa
programwhichkeepstrackofPS2objectsfor

*
theMIDASeditor.Thisprogram
isonlynecessarybecauseone

*

processcanonlyhave64Kbytesofdata(onthe
1
1/70). */ #include<signal.h> #ifnde■vms #include"grafeng.h" #else #include"MIDAS$H:machdef.h" #endi■ #if

GRAFENG
==IRIS #include<device.h> #undefREDRAW #endif #include"editor.h" #if

GRAFENG
==PS2 #include<ps2.h> #endi■PS2 #if

GRAFENG
==IRIS #include<irisdefs.h> #undefREDRAW/*Thisis

defined
in
device.h,butnotusedbyus/ #ifnde■ONEPROC #defineONEPRO2IRISusesterminalmemory

tostoreobjects
*/

#endi■ONEPROC #endi■IRIS

#if
GRAFENG
==PS300 #ifnde■vms #include<ps300/gsr.h> #elseVrns #include"MIDAS$H:fakegsr.h" #endi■vms #endi■PS300 ##nde■ONEPROC charid[]-"MIDASSTORAGEMODULE"; #endi■ONEPROC

/*
debuggingcontrol
% /*

#defineDEBUG
/*
enableassertiontestingofOBobjects
*/ /*

#defineECHOCOM
/*echocommands
astheyarereceived
‘’ /*

#defineBIGDEBUG
/*
enableassertiontestingof
memoryarena
/ /*

#defineHUGEDEBUG
/*createUDLondiskinsteadofinPSmemory
"Z /*

#defineDUMPTAB
/*dumpthehashtableoneachcommand
7

#defineHASHSIZE
59 #if

GRAFENG
==MPS #defineMINSIZE(5°sizeof(ps_t))/*

setbase
ineveryres/ #elseMPS #defineMINSIZE(2°sizeof(ps_t)) #endi■MPS #defineHWSIZE250 #defineSD_FORWARD

01 #defineSD_BACKWARD
02 #ifnde■SENTINEL #defineSENTINEL

O
#endi■SENTINEL #definePSSIZE(size)((size

/
sizeof(ps_i))-2)

#if
GRAFENG
==PS2 #definePSMEMSZMAXPSMEM #endi■PS2 #if

GRAFENG
==MPS externintextdmem; #definePSMEMSZ(extdmem

7

MAXPSMEM:NRMEMSZ)
#endi■MPS #if

GRAFENG
==PS300 char"map_name();

§



store.c externint
ps300cm■ ); #endi■PS300 #if

GRAFENG
=IRIS #defineTOOMUCH(add,

cur) #endi■IRIS structhashdef

structhashdef“h_next; structhashdef*hflink; structhashdef*h_blink; char
h_name{RES_SEO_SIZE+1];

ps_th_x,h_y,h_z; ps_th_b(,h_ly,h_lz; charh_brkchain; charh_firstmode;

(PSSIZE(add)
+
cur--PSMEMSZ)

/*Nextiteminhashchain /*Nextiteminchain*/ /*Lastiteminchain*/ /*Nameofthisentry
/ /*

Coordinate
offirstatom /*

Coordinate
oflastatom /*

Residuebreakschain*/ /*Firstmodeoftheres*/ /*firstandlastBONDcolo /*
Residuestartsnewchai /*Whichwaydoesresidu /*

Number
ofdata"Z /*Levelsofbackrotations

/*
Pointertobonddata"/ /*Sizeofbonddata

/ /*
Pointer
to
surfacedata
" /*Sizeof

surfacedata
/ /*

Pointertolabeldata"/ /*Sizeoflabeldata"/ /*In
halfbondmode
7*/ /*Modelinuse7"/

charh_color,h_lcolor; charh_newchain; charh_direction;
inth_ndata; inth_level;

#if
GRAFENG
==PS2||GRAFENG
==MPS

char“h_bdata; inth_bsize; char“h_solata; inth_ssize; char*h_klata; inth_lsize;
#endi■ #if

GRAFENG
==PS300

charh_halfbond;
#endi■ #iftlefBIGDEBUG

char*h_dbdata,"h_dklata,"h_dsdata;
#endifBIGDEBUG

};
structmol_def
(

intinuse; structhashdef“hashtabHASHSIZE]; structhashdef*m_first,"m_last;
};

structmol_defmoltab■MAXMOD); staticinttoomuch; inthalfbond;

#if int #endi■ struct #ifndef main() #if #endi■ #if #endif stop■ ) -a, #iftie■

GRAFENG
==PS2 _hstkcnt;

/*Bugin-lg.Mustsupplythissymbolsince

*

psmemexpects
ittobedefinedbutitis *

definedonlyif
bkicon()
is
loaded.
7

PS2 hashdef
“newbucket(),“findbucket(); ONEPROC register

i;
structinputdefinput; intstop■ ); (void)signal(SIGINT,SIG_IGN); (void)signal(SIGTERM,stop); for(i=0;i<

MAXMOD;it?)

moltab■ ].inuse
=
FALSE;

GRAFENG
==PS2||GRAFENG
==MPs setupps(); getps(); GRAFENG

==PS2||GRAFENG
==MPS GRAFENG

==PS2 BUFRPS(150); PS2 toomuch
=
FALSE; input.i_type

=
FALSE; do

(void)write(1,(char*)
&input,sizeofinput); (void)read(0,(char*)

&input,sizeofinput);
if
(input.itype==S_QUIT)

break; process(&input);
}

while(TRUE); stop(); /*

NOTREACHED
"A

exit(0); ONEPROC ONEPROC

§



store.c process(in,newptr) registerstructinputdef*in; char*newptr; #elseONEPROC process(in) registerstructinputdef*in; #endi■ONEPROC
{

registerstructhashdef*p,*new;

#if
GRAFENG
=
PS300 #if

GRAFENG
=IRIS

registerintindex; psaddr_tcnt,sentinel; ps_tobjbuf[5];
#endifIRIS #endi■PS300 #ifndefONEPROC

registerinti;

registerchar“addr; registerchar*newptr; charinbuf[PIPESIZE];
#endi■ONEPROC #iftie■BIGDEBUG

registerchar“d_newptr;
#endifBIGDEBUG

externstructhashdef*getptr(); toomuch
=
FALSE;

#iftiefECHOCOM
switch(in->i_type)
{

caseS_QUIT
:

fputs("S:Quit
n",stderr); break;

caseS_APPEND:
fprintf(stderr,"S:append'90s"n",in->i_name); break;

caseS_SREPLACE: fprintf(stderr,"S:sreplace"as"n",
in->i_name); break;

caseS_BREPLACE: fprintf(stderr,"Sibreplace"6s"m",in->i_name); break;

#if

caseS_DELETE
:

fprintf(stderr,"S:delete%dn",
in->i_molnum); break;

caseS_REPLACE: fprintf(stderr,"S:replace"6s"m",in->i_name); break;
caseS_SCHDIR
:

fputs("S:chdiºn",stderr); break;
caseS_LREPLACE: fprintf(stderr,"S:Ireplace'90s"n",in->i_name); break;

caseS_HLFBND
:

■ puts("S:halfbondun",staert); break;
caseS_ADD
:

fprintf(stderr,"S:add'90s'"as"n",
in->i_name,

in->i_altname);
break;

caseS_INSERT
:

fprintf(stderr,"Sinsert"4s'"as"n",in->i_name,
in->i_altname);

break;
caseS_RENAME:

fprintf(stderr,"S:rename"6s''90s"n",in->i_name,
in->i_altname);

break;
caseS_REMOVE:

fprintf(stderr,"S:remove'90s"n",in->i_name); break;
GRAFENG
=
PS300 caseS_DRAW
:

fputs("S:drawn",stoerr); break;
caseS_OBJECT:

fputs("S:object\n",stoler■ ); break;

§



slowe #if #endi■ #endif #if #endi■ #endif
GRAFENG
=IRIS caseS_IDENTRES
:

fputs("S:identres\n",stolerr); break;
caseS_IDENTATM
:

fputs("S:identatmün",stolerr); break;
PS300 GRAFENG

==PS300 caseS_BACKWARD
:

fprintf(stderr,"S:backward'90s'"as"n",
in->i_name,

in->i_altname);
break;

caseS_FORWARD
:

fprintf(stderr,"Sforward"es'"Yes"n",in->i_name,
in->i_altname);

break;
caseS_GETLEVEL: fprintf(stderr,"S:getlevel"%s"n",in->i_name); break;

caseS_SETLEVEL: fprintf(stderr,"S:setlevel"%s'"adºn",
in->i_name,in->i_ndata);

break;
caseS_FINDNEXT
:

fprintf(stderr,"S:findnextºd"ºs"n",

in->i_molnum,in->i_name);
PS300 default

:

fprintf(stderr,"S:unknowncommand
=
%d\n",in->itype); break;

}

ECHOCOM switch(in->i_type)
{

caseS_QUIT
:

stop■ );

#ifndef #else #endi■ #ifndef #endif #iftef
caseS_APPEND: caseS_BREPLACE: caseS_SREPLACE: caseS_LREPLACE: caseS_REPLACE: caseS_ADD: caseS_INSERT

:

p=
getptr(in);

if(p==NULL)
{ ONEPROC

clearbuf(in->i_size);
ONEPROC

if
(newptr
=
NULL)

free(newptr);

ONEPROC
toomuch
=
TRUE; break; moltab■ in->i_molnum].inuse

=
TRUE;

ONEPROC if
(in->i_size
>0){

newptr
=

malloc((unsigned)in->i_size
*

(sizeof(char)));
if
(newptr==NULL)
{

clearbuf(in->i_size); toomuch
=
TRUE; break;

} i=

in->i_size; addr=
newptr; while(i-PIPESIZE)

{

(void)read(0,addr,PIPESIZE); addr+=
PIPESIZE; i-=PIPESIZE;

} if(is0)

(void)read(0,addr,i);

}
else
{

newptr
=
NULL; in->i_size

=0;

} ONEPROC DEBUG
if
(newptr
=
NULL)

checkob(in->i_name,
(ps_t*)
newptr,

§



store.C. #endi■ #iftie■ #endi■

in->i_size);

DEBUG BIGDEBUG
d_newptr
=

malloc((unsigned)in->i_sizesizeof(char)); blkcpy(newptr,d_newptr,in->i_size);
BIGDEBUG

#if
GRAFENG
==PS2||GRAFENG
==MPs #ifdef #endi■ #iftle■ #endi■ #iftief #endi■

if
(in->i_type==S_SREPLACE
||

in->i_type
==
S_REPLACE)
{

if

(p->h_solata
=
NULL&&
p->h_sqata
=

p->h_bdata &&
p->h_sqata
=

p->h_klata)
free(p->h_solata);

p->h_solata
=
newptr; p->h_ssize

=

in->i_size;

BIGDEBUG
if

(p->h_dsdata
=
NULL&&
p->h_dsdata
-

p->h_dbdat &&
p->h_dsdata
l-
p->h_dklata)

free(p->h_dsdata);
p->h_dsdata
=
d_newptr;

BIGDEBUG } if
(in->i_type
==
S_LREPLACE
||

in->i_type==
S_REPLACE)
{

if

(p->h_klata
=
NULL&&p->h_klata
=

p->h_bdata &&p->h_klata
=

p->h_solata)
free(p->h_ldata);

p->h_ldata
=
newptr; p->h_lsize

=

in->i_size;

BIGDEBUG
if

(p->h_dldata
=
NULL&&
p->h_dklatal-p->h_dbdata &&

p->h_dkjata
=

p->h_dsdata) free(p->h_dklata);
p->h_dkjata
=
d_newptr;

BIGDEBUG } if
(in->i_type
==
S_BREPLACE
||

in->i_type
==
S_REPLACE)
{

if

(p->h_bdata
=
NULL&&
p->h_bdata
=

p->h_sqata &&
p->h_bdata
=

p->h_ldata)
free(p->h_bdata);

p->h_bdata
=
newptr; p->h_bsize

=

in->i_size;

BIGDEBUG
if

(p->h_dbdata
=
NULL&&
p->h_dbdata
=

p->h_dsdat &&
p->h_dbdata
=

p->h_dloata)
free(p->h_dbdata);

p->h_dbdata
=
d_newptr;

BIGDEBUG
p->h_ndata
=

in->i_ndata; p->h_brkchain
=

in->i_newchain;

p->h_firstmode
=

in->i_firstmode; p->h_x
=
in->i_x; p->h_y

=
in->i_y; p->h_z

=
in->i_z; p->h_b.

=
in->i_b(; p->h_ly

–
in->i_ly; p->h_z

=
in->i_lz; p->h_color

=

in->i_color; p->h_lcolor
=

in->i_lcolor;
}

#elseGRAFENG
==PS2||GRAFENG
==MPS #if #endi■ #if #endi■

if(in->itype==
S_BREPLACE)
{

p->h_brkchain
=

in->i_newchain; p->h_firstmode
=

in->i_firstmode; p->h_x
=
in->i_x; p->h

y=
in->i_y; p->h_z

=
in->i_z; p->h_b.

=
in->i_b(; p->h_ly

=
in->i_ly; p->h_z

=
in->i_lz; p->h_color

=

in->i_color; p->h_lcolor
=

in->i_lcolor;

GRAFENG
==PS300

p->h_halfbond
=

in->i_halfbond; fix_links(p,in->i_molnum);
PS300

} if
(in->i_type
==
S_APPEND
||

in->i_type
--S_ADD
|

in->i_type==
S_INSERT)
{

p->h_newchain
=

in->i_newchain;
GRAFENG
==PS300

if

(p->h_newchain)
{

new=p->h_blink;
if(new==NULL)
{

fprintf(stderr,"Impoond1"6s"m",
in->i_name);

break;
h

(new->h_direction
&

SD_FORWARD) setdir(in->i_molnum,
p,

SD_FORWARD);
else

setdir(in->i_molnum,
p,SD
BACKWARD);

else

setdir(in->i_molnum,
p,

SD_FORWARD);

PS300

§



store.c

}

#endi■GRAFENG
==PS2||GRAFENG
==MPS

break;
caseS_DELETE
:

do
delobj(in->i_molnum); break;

caseS_SCHDIR
:

if
(in->i_size
=0)

break;

#iffrºde■ONEPROC
(void)read(0,inbu■ ,in->i_size); inbuf[in->i_size]

=\0'; newptr
=
inbuf;

#endi■ONEPROC
(void)chdir(newptr); break;

caseS_HLFBND
:

halfbond
=
■ halfbond; break;

caseS_RENAME
:

p=
getptr(in);

if(p==NULL)
{

toomuch
=
TRUE; break;

}

(void)
delbucket(in->i_molnum,
p); new=

newbucket(in->i_molnum,in->i_name,
p); break;

caseS_REMOVE
:

p=
getptr(in);

if(p==NULL)
{

toomuch
=
TRUE; break;

}

(void)
debucket(in->i_molnum,
p); new=p->h_blink;

if(new==NULL)

moltab■ in->i_molnum].m_first
=
p->h_flink;

else
{

new->h_flink
=

p->h_flink;

#if
GRAFENG
==PS300

psprintf("mººdrºsnext
:=",in->i_molnum,

#endi■ #if #endi■ #if #endi■ #if #ifndef #if #endi■ #ifndef #if #endi■ #endi■

map_name(new->h_name));
PS300

new=p->h_flink;
if(newl-NULL)
{

new->h_blink
=

p->h_blink;

GRAFENG
==PS300

psprintf("instmºdrºs;\n",in->i_molnum,
map_name(new->h_name));

PS300
} GRAFENG

==PS300
else

psprintf("nil;\n");
PS300

free((char
*)p); break;

GRAFENG
=
PS300 caseS_DRAW
:

ONEPROC
(void)read(0,(char*)mob,

sizeof(structmobsdef)‘MAXMOD);
(void)read(0,(char*)
distance,

sizeof(structdistdef)‘MAXDIST);
(void)read(0,(char*)
angles,

sizeof(structangle_def)‘MAXANGLE);
GRAFENG
==PS2||GRAFENG
==MPS

getps();
GRAFENG
==PS2||GRAFENG
==MPS ONEPROC

do_draw();
ONEPROC GRAFENG

==PS2||GRAFENG
==MPs

/*outputhostobjects
toPSmemory
7

putps();
GRAFENG
==PS2||GRAFENG
==MPS

(void)write(1,(char*)mob,

sizeof(structmobsdef)‘MAXMOD);
(void)write(1,(char*)
distance,

sizeof(structdistdef)‘MAXDIST);
(void)write(1,(char*)
angles,

sizeof(structangle_def)‘MAXANGLE);
ONEPROC

break;

#



store.c #if #ifrede■ #endi■ #ifnde■ #endi■
GRAFENG
=IRIS caseS_OBJECT: /*readinauserOB(behaveslogicallyassurfdata)

/

in->i_type
=

S_APPEND;
p=
getptr(in);

if(p==NULL)
{ ONEPROC

clearbuf(in->i_size);
ONEPROC

toomuch
=
TRUE; break; mo■ tablin->i_molnum].inuse

=
TRUE;

if
(in->i_size
=0){

toomuch
=
TRUE;

do_delobj(in->i_molnum);
break;

} ONEPROC
(void)read(0,inbuf,in->i_size); inbuf[in->i_size]

=\0'; newptr
=
imbu■ ;

ONEPROC
index
=

open(newptr,
0); if

(index
<0){

toomuch
=
TRUE;

do_delobj(in->i_molnum);
break;

kooread(index,(char*)&cnt,sizeofcnt); if

(seek(index,(long)((cnt
-
1)*2L),0)==-1)
{

toomuch
=
TRUE;

do_delobj(in->i_molnum);
break;

}

(void)read(index,(char*)
&sentinel,sizeofsentine■ );

if
(sentinel
-

SENTINEL)
{

toomuch
=
TRUE;

do_delobj(in->i_molnum);
break;

}

p->h_ssize
=cnt
*

sizeof(ps_t); p->h_sqata
=

malloc((unsigned)p->h_ssize);
if

(p->h_sqata
==NULL)
{

toomuch
=
TRUE;

do_delobj(in->i_molnum);

break;
}

(void)seek(index,
OL,0); (void)read(index,p->h_solata,p->h_ssize);

if

(read(index,(char*)
objbuf, sizeofobjbuf)

=
sizeofobjbu■ )
{

in->i_ndata
=0;

in->i_size
=0; in->i_x

=0; in->i
y=0; in->i_z

=0;

}
else
(

in->i_size
=
objbuf[0]; in->i_size

=
objbuf[1]; in->i_x

=
objbuf[2]; in->iy=

objbuf[3]; in->i_z
=

objbuf[4];
}

(void)close(index); break;
caseS_IDENTRES
:

toomuch
=

identres(in->i_x,in->i_y,in); break;
caseS_IDENTATM: p=getptr(in);

ONEPROC

clearbuf(in->i_size);
ONEPROC

if
(newptr
=
NULL)

free(newptr);

ONEPROC
toomuch
=0;

break;
} ONEPROC

newptr
=

malloc((unsigned)in->i_size
“

(sizeof(char)));
if
(newptr--NULL)
{

clearbuf(in->i_size); toomuch
=0; break;

i=

in->l_size; addr=
newptr; while(is

PIPESIZE)
{

§



store.c

(void)read(0,addr,PIPESIZE); addr+=
PIPESIZE;

i--
PIPESIZE;

} if(ix0)

(void)read(0,addr,I);

#endi■ONEPROC
/*

newptris
a
specialresiduewithtaggedatoms
"Z

toomuch
=

identatm(in->i_x,in->i_y,in->i_molnum, p,
newptr,in->i_size);

if
(newptr
=
NULL)

free(newptr);
break;

#endi■IRIS #endi■PS300 #if
GRAFENG
==PS300

caseS_GETLEVEL: p=getptr(in);
if(p==NULL)
{

toomuch
=
TRUE; in->i_ndata

=0; break;
}

in->i_ndata
=

p->h_level; break;
caseS_SETLEVEL: p=

getptr(in);
if(p==NULL)
{

toomuch
=
TRUE; break;

p->h_level
=

in->i_ndata; break;
caseS_FORWARD
:

p=
getptr(in);

if(p==NULL)
{

toomuch
=
TRUE; break;

}

setdir(in->|_molnum,
p,

SD_FORWARD); while(smatch(p->h_name,in->i_altname))
{

p=

p->h_blink;
break;

#ifoe■ #endi■ #endif ##ndef #if

setdir(in->i_molnum,
p,

SD_FORWARD);
}

break;
caseS_BACKWARD
:

p=
getptr(in);

if(p==NULL)
{

toomuch
=
TRUE; break;

while(smatch(p->h_name,in->i_name))
{

setdir(in->i_molnum,
p,

SD_BACKWARD);
p=

p->h_flink;

DEBUG

if(p==NULL)
{

fprintf(stderr,"Back",s'to"6s'failedyn"); abort();

DEBUG
}

setdir(in->i_molnum,
p,

SD_FORWARD
|

SD_BACKWARD); break;
caseS_FINDNEXT
:

p=
getptr(in);

if(p==NULL)
{

toomuch
=
TRUE; break;

}

in->i_halfbond
=

p->h_halfbond; while(p=NULL)
{

if

(p->h_firstmode
l=
FM_NONE)

break;
p=
p->h_flink;

} if(p==NULL||p->h_firstmode
==
FM_MOVE)
{

toomuch
=
TRUE; break;

}

(void)
strncpy(in->i_altname,p->h_name,RES_SEQ_SIZE
+1); break;

PS300
}/*endswitch
"/

in->i_type
=
toomuch; ONEPROC GRAFENG

==PS2

§



store.C.
_flwrbuf();

#endi■PS2 #ºndi■ONEPROC #iftle■DUMPTAB
printtab();

#endi■DUMPTAB
return;
/*backtomain()or
drawpic.cº/

}

staticstructhashdef
-

getptr(in) registerstructinputdef“in;
{

registerstructhashdef*p,*new; switch(in->i_type)
{

caseS_APPEND: p=
findbucket(in->i_molnum,in->i_name);

if(p=NULL)

return(NULL);
new=
newbucket(in->i_molnum,in->i_name,

(structhashdef")NULL);
if(new--NULL)

return(NULL);
new->h_blink
=

moltab■ in->i_molnum).m_last;
if

(moltab■ in->i_molnum].m_first
==NULL)

moltab■ in->i_molnum).m_first
=new;

if

(moltab■ in->i_molnum].m_last
=
NULL)

moltab■ in->i_molnum].m_last->h_flink
=new; moltab■ in->i_molnum).m_last

=new; return(new);
caseS_SREPLACE: caseS_BREPLACE: caseS_LREPLACE: caseS_REPLACE: caseS_IDENTATM

:

caseS_REMOVE: caseS_GETLEVEL: caseS_SETLEVEL: caseS_FORWARD
:

caseS_FINDNEXT
:

return(■ indbucket(in->i_molnum,in->i_name));
caseS_BACKWARD
:

caseS_RENAME:

return(findbucket(in->i_molnum,in->i_altname));
caseS_ADD: caseS_INSERT
:

p=

findbucket(in->i_molnum,in->i_altname);
if(p==NULL)

return(NULL);
if
(in->i_type
==
S_INSERT)
{

p=

p->h_blink;
if(p--NULL)

return(NULL);
new=
newbucket(in->i_molnum,in->i_name,

(structhashdef")NULL);
if(new==NULL)

return(NULL);
new->h_flink
=
p->h_flink; new->h_blink

=p,
p->h_flink
=new; if

(new->h_flink
=
NULL)

new->h_flink->h_blink
=new;

if

(moltab■ in->i_molnum].m_last
==p)

moltablin->i_molnum].m_last
=new; return(new);

default
:

fprintf(stderr,"Store:getptrcalledwith%d\n",in->i_type); return(NULL);
}

}

static structhashdef
-

newbucket(molnum,name,new) intmolnum; char“name; structhashdef*new;
{

intindex;
if
(new==NULL)
{

new=(structhashdef")malloc(sizeof(structhashdef)); if(new==NULL)
{

fprintf(stderr,"Newbucket:
outof
memoryn"); return(NULL); *~.

§



index
=

hash(name); strmcpy(new->h_name,
name,RES_SEO_SIZE); new->h_name{RES_SEQ_SIZE]

=\0';
new->h_next
=

moltab■ molnum].hashtablindex); moltab■ molnum].hashtablindex)
=new; return(new);

structhashdef
-

findbucket(molnum,name)
{

intindex; registerstructhashdef“p; index
=

hash(name);
if

(mo■ tab■ molnum].hashtablindex)
==NULL)

return(NULL);
for(p=

moltab■ molmum).hashtablindex);
p=
NULL;
p=

p->h_next)
if

(stmcmp■ name,p->h_name,RES_SEQ_SIZE)
==0)

break;

return(p); delbucket(molnum,bucket) structhashdef“bucket;
{

intindex; registerstructhashdef“p;

store.c
}

static intmolnum; char“name;
}

static intmolnum;
index
=

hash(bucket->h_name);
if

(moltab■ molnum].hashtablindex)
==NULL)

return(-1);
for(p=

&mo■ tab■ molnum].hashtablindex);
‘p=NULL; p=

&((p)->h_next)) if("p==bucket)
{

“p=

bucket->h_next; return■ o);

wned

}

static initbucket(new) registerstructhashdef*new;
{

new->h_flink
=

new->h_blink
=

new->h_next
=
NULL; new->h_firstmode

=

FM_NONE; new->h_brkchain
=0;

new->h_newchain
=0;

new->h_direction
=0;

new->h_color
=-1;

new->h_lcolor
=-1;

new->h_level
=0;

new->h_ndata
=0;

#if
GRAFENG
==PS2||GRAFENG
==MPS

new->h_bdata
=

new->h_kjata
=

new->h_Sqata
=
NULL; new->h_bsize

=

new->h_lsize
=

new->h_ssize
=0;

#endi■PS300 #ifole■BIGDEBUG
new->h_dsdata
=

new->h_dbdata
=

new->h_dloata
=
NULL;

#endifBIGDEBUG static hash(s) registerchar*s; {

registerindex; registercount; count
=
index
=0; while(“sl-\0&&count

«

RES_SEOSIZE)
{

index+=*s--4-; count-H-;
} if

(index
<0)

index
=
-index;

index9%=
HASHSIZE; return(index);

}
#if

GRAFENG
==PS300 static setdir(molnum,

p,
newdir) intmolnum; registerstructhashdef*p;

º



store.c
rnewdir;

registerstructhashdef*q; q=

p->h_blink;
if

(!p->h_newchain
&&q=NULL&&
q->h_direction
&

SD_FORWARD)
{

/* *
twopsprintf'ssincemap_namereturnspointer
tostatic

*

buffer.
y

psprintf("mººdrºsnext
:=",molnum,map_name(q->h_name)); psprintf("instmºdrºs;\n",molnum,map_name(p->h_name));

} if
(newdir
&SD
BACKWARD
&&.q=
NULL)
{

psprintf("mººdrºsprev
:=",
molnum,map_name(p->h_name)); psprintf("instmºdrºs;\n",molnum,map_name(q->h_name));

elseif

(p->h_direction
&

SD_BACKWARD) psprintf("mººdrºsprev
:=nil;\n",molnum,map_name(p->h_name)

q=

p->h_flink;
if
(newdir
&

SD_FORWARD
&&.q=
NULL&&
lo->h_newchain)
{

psprintf("mººdrºsnext
:=",
molnum,map_name(p->h_name)); psprintf("instmººdrºs;\n",molnum,map_name(q->h_name));

}
elseif

(p->h_direction
&

SD_FORWARD) psprintf("mºdrºsnext
:=nil;\n",molnum,map_name(p->h_name)

if(q=NULL&&
lo->h_newchain
&&
q->h_direction
&SD
BACKWARD)
{

psprintf("mººdrºsprev
:=",molnum,map_name(q->h_name)); psprintf("instmºdrºs;\n",molnum,map_name(p->h_name));

p->h_direction
=
newdir;

}

static drawlink(name,from,to) char"name; registerstructhashdef*from,“to;
{

ps_tmid»,midy,midz; staticP_VectorTypelinkdat[2]:
if

(from->h_halfbond){ midk=

(from->h_b,
+

to->h_x)/2;

midy=

(from->h_ly
+

to->h_y)/2; midz=

(from->h_{z
+

to->h_z)/2;
}

MVecPegn(name,P_Item,0);
linkdat[0].Draw
=
FALSE; linkdat[0].V4(0)

=

from->h_b(; linkdat[0].V4[1]
=

from->h_ly; linkdat[0].V4(2]
=

from->h_lz;
if

(from->h_halfbond){ linkdat[0].V4[3]
=

ps300cm■ from->h_color]; linkdat[1].Draw
=
TRUE; linkdat[1].V4[0]

=
midk; linkdat[1].V4[1]

=
midy; linkdat[1].V4[2]

=
midz; linkdat[1].V4[3]

=

ps300cm■ from->h_color]; MVeclist(2,linkdat); linkdat[0].Draw
=
TRUE; linkdat[0].V4[0]

=
to->h_x; linkdat[0].V4[1]

=
to->h_y; linkdat[0].V4[2]

=
to->h_z; linkdat[0].V4[3]

=

ps300cm■ to->h_color]; MVeclist(1,linkdat);
else
{

linkdat[0].V4(3)
=

ps300cm■ to->h_color]; linkdat[1].Draw
=
TRUE; linkdat[1].V4[0]

=
to->h_x; linkdat[1].V4[1]

=
to->h_y; linkdat[1].V4[2]

=
to->h_z; linkdat[1].V4[3]

=

ps300cm■ to->h_color]; MVeclist(2,linkdat);
}

MVecend();
}

#endi■PS300 #if
GRAFENG
=
PS300 static do_draw()

{

registerstructhashdef"p; registerinti,j,n;
registerintcurcolor
=-1; registerps_tx,y,z;

#if
GRAFENG
=IRIS

unsignedintloc; intcounter
=0;

;



store.c #endi■ #i■ dof #endi■ #if #endi■ #if #endi■ #if #iftief #endi■ #endif #if #endi■ #if #endi■ #if

IRIS HUGEDEBUG
intSave; extern_memfid; save=

memfid; (void)
close(creat(TMPDIR(psmem.sim),
0666)); _memfid

=

open(TMPDIR(psmem.sim),
2);

fprintf(stderr,"psmem.simopenedas%dn",memfid); HUGEDEBUG flushcro(); GRAFENG
==PS2 makeps('pc',&counter); PS2 GRAFENG

==MPS udelet(&bd'); udelet(&'pc'); ubegin(&pc',&counter); MPS

/*
shouldbenothingthere7 /*orderimportantforefficiencyreasons

7

GRAFENG
==IRIS DRAWPIC makeobj(OALL);

ir

color(BLACK); clear(); callobj(O_BOND); callobj(O_SSBOND); callobj(O_SURFACE); callobj(O_LABEL); closeobj(); DRAWPIC IRIS /*Drawthesurface
"/

GRAFENG
==PS2 speed(0);

/*Fulllinegeneratorspeed(OKfordotsperE&S)
/

fixig(DOTTED); PS2 GRAFENG
==IRIS

makeobj(O_SURFACE);
IRIS GRAFENG

==MPs /* *
HELPNEEDEDHERESOMEDAY!

*
Seecomment
in

drawpic.c,routinedrawsurf()
*/

#endi■ #iftie■ #endi■ #if #ifndef #ifoef #endi■ #endif #else #endi■ #if #endi■ #if #endi■ #if

MPs for(i=0;
i<

MAXMOD;
it4){

if
(toomuch)

break;
if

(mo■ tab■ ].inuse) continue;
for(p=

moltab■ ].m_first;
p=
NULL;
p=
p->h_flink)
{ BIGDEBUG

compob(p->h_solata,p->h_dsdata,p->h_ssize,
p->h_name,"Surface");

BIGDEBUG GRAFENG
=IRIS

if

(p->h_ssize
>
MINSIZE&&

p->h_solata
=
NULL)
{

if

(TOOMUCH(p->h_ssize,counter))
{

SYSTEM DEBUG

fprintf(stderr,"1%d*d(%d)>7%uMn",
PSSIZE(p->h_ssize),counter, PSSIZE(p->h_ssize)

+
counter, PSMEMSZ);

DEBUG SYSTEM

toomuch
=
TRUE; break;

}

drawob((ps_t")p->h_solata);
}

IRIS

if(is
validobj(i,p->h_name))

callobj(numobj(,p->h_name,O_SURFACE));

IRIS
}}

GRAFENG
==PS2 if

(!toomuch)
{

fbº.g(IDOTTED); speed(1);
/*backto1/2speedforlabels"Z

}
PS2 GRAFENG

==IRIS closeobj(); IRIS /*Drawthelabelºf

GRAFENG
==IRIS

makeobj(O_LABEL); font(SMALLFONT);

§



store.c #endi■ #iftief #endif #if #ifnde■ #iftie■ #endi■ #else #endi■ #if #endi■ #if #endi■ #if

IRIS
"■ =0;i&MAxMoD,
L.)

if
(toomuch)

break;
if

(moltab■ ].inuse) continue;
for(p=

moltab■ ].m_first;
p=
NULL;
p=

p->h_flink)
{ BIGDEBUG

compob(p->h_kjata,p->h_didata,p->h_lsize,
p->h_name,"Label");

BIGDEBUG GRAFENG
=IRIS

if

(p->h_lsize
>
MINSIZE&&

p->h_kata
=
NULL)
{

if

(TOOMUCH(p->h_lsize,counter))
{

SYSTEM DEBUG

fprintf(stderr,"1%d*d(%d)>7%uM
PSSIZE(p->h_lsize),
coun

PSSIZE(p->h_size)
+cou PSMEMSZ);

DEBUG SYSTEM

toomuch
=
TRUE; break;

}

drawob((ps_t
")

p->h_klata);

IRIS
}

if(is
validobj(i,p->h_name))

callobj(numobj(i,p->h_name,O_LABEL));

IRIS

}

}

GRAFENG
==IRIS closeobj(); IRIS /*Drawthebonds

"Z
GRAFENG
==PS2 entryps(ba'); PS2 GRAFENG

==MPS uend();
if
(toomuch)
{

udelet(&'pc'); ubegin(&'pc',&counter); ttran(&0,&0,&0);

#endi■ #if #else #endi■ #iftie■ #endi■ #if #else #endi■ #if #endi■

uend();
}

ubegin(&bd',&counter); setbase();
/*forthesavecra()'sbelow
*/ MPS GRAFENG

==IRIS
makeobj(O_BOND);

loc=0; n=
FALSE;

x=y=z=0; for(i=0;
i<

MAXMOD;
it4){

if
(toomuch)

break;
if

(moltab■ ].inuse) continue;
for(p=

moltab■ ].m_first;
p=
NULL;
p=

p->h_flink)
{ BIGDEBUG

compob(p->h_bdata,p->h_dbdata,p->h_bsize,
p->h_name,"Bond");

if

(p->h_brkchain) n=
TRUE;

GRAFENG
=IRIS

if

(p->h_bsize
>
MINSIZE&&

p->h_bdata
=
NULL)

if(is
validobj(i,p->h_name))

{

if(n&&
p->h_firstmode
-

FM_NONE)
{

/*Can'tuse
movetoMinetosincethey *

changethebaseregistersandmake
*
thedraw3d
intheobjectsfail */

savecrd(MOVETO,p->h_x,p->h_y,p->h_z); flushcro();

GRAFENG
=IRIS

loc+=
ITEMSIZE;

n=
FALSE;

}
elseif
(halfbond&&

p->h_firstmode
==FM_LINE &&curcolor

=

p->h_color)
{

x=(x+
p->h_x)/2;

y=(y+
p->h_y)/2;

z=(z+p->h_z)/2; savecrd(LINETO,
x,y,z);

§



store.c

flushcro();

#if
GRAFENG
=IRIS

loc+=
ITEMSIZE;

#endi■

}

#if
GRAFENG
=IRIS

if

(TOOMUCH(p->h_bsize,counter))
{

#ifndefSYSTEM #ifoiefDEBUG

fprintf(stderr,"1%d9%d(%d)>7%uM

PSSIZE(p->h_bsize),
cou

PSSIZE(p->h_bsize)
+co

PSMEMSZ);

#endi■DEBUG #endifSYSTEM

toomuch
=
TRUE; break;

} /*Nobufferingsonoflushcra()
*/

drawob((ps_t
")

p->h_bdata);

#elseIRIS

callobj(numobj(i,p->h_name,O_BOND));

#endifIRIS #if
GRAFENG
==MPS

resetbase();

#endi■

x=
p->h_b(;

y=
p->h_ly;

z=
p->h_lz; curcolor

=

p->h_lcolor;
} for(j=0;j4

MAXDIST;j++)
{

if

(distance■ ]].d_type
==
INACTIVE)

continue;
if

(distance■ ].d_type
&
HOLDALL)

continue;

#if
GRAFENG
=IRIS

fitdist(j,
i,

p->h_name,loc);

#endif

}
for(j=0;j-
MAXANGLE;j++)
{

if

(angles[,].a_type
==
|NACTIVE)

continue;
if

(angles■ ]..atype&

HOLDALL)
continue;

## #endi■ #if #endi■ #endif #if #endi■ #if #endif #iftie■ #endif
GRAFENG
=IRIS

fitangle(j,
i,

p->h_name,loc);

GRAFENG
=IRIS

loc+=
p->h_ndata;

}

}

GRAFENG
==PS2 moveto(0,

0,0);
huesat(WHITE); stopps();

if
(toomuch)
{

makeps('pc',&counter); entryps(ba'); moveto(0,
0,0); stopps();

/*Sodeflectionampdoesn'tworksohard"/ /*Socursorstayswhite
%

}
PS2 GRAFENG

==IRIS closeobj(); IRIS GRAFENG
==MPS damove(&0,

&0,&0);
!color(&WHITE); uend();

if
(toomuch)
{

udelet(&'bd'); ubegin(&bd’,&counter); damove(&0,&0,&0); uend();
MPS GRAFENG

==IRIS
makeobj(O_PNTS); DEBUG

ir

color(GREEN);
for(i=0;i<
MAXMOD;it?)
{

if

(moltab■ ].inuse) continue;
initnames(); loadname((short)

);

pushname(0);
/*
dummysothatdrawbond■ )canjustloadname
7

§



store.c

for(p=

moltab■ ].m_first;
p=
NULL;
p=
p->h_flink)

if(is
validobj(i,p->h_name))

callobj(numobj(i,p->h_name,O_PNTS));

popname();
been

#endifIRIS #iftiefHUGEDEBUG (void)close(memfid); _memfid
=
save;

#endifHUGEDEBUG
}

#if
GRAFENG
=IRIS static fitoist(n,model,resseq,loc) register

n; intmodel; char*resseq; unsignedloc;
{

register
i; for(i=0;i<2;it?)

{

if

(distance[n].d_model■ ]
==model&&

Ismatch(resseq,distance[n].d_resseq[i])) distance[n].d_psloci)
=loc

distance[n].d_obloc■ );
}

static fitangle(n,model,resseq,loc) register
n; intmodel; char*resseq; unsignedloc;

{

register
i; for(i=0;i<

angles■ n].a_natom;
it4){

if

(angles[n].a_model■ i)
==model&&

Ismatch(resseq,angles[n].a_resseq[i])) angles■ n]..apsloci)
=locº

angles■ n].a_obloc■ ],

}} -

#endifIRIS

#endi■PS300 static do_delobj(molmum)
intmolnum;

{

registerstructhashdef*p,*new; registerinti;

#if
GRAFENG
==PS300

charbuf[80];
#endifPS300

if

(!mo■ tab■ molnum].inuse) return;

#if
GRAFENG
==PS300

psprintf("deletemººd";\noptimizememory;\n",molnum);
#endifPS300

for(i=0;i<
HASHSIZE;
it1){

for(p=

moltab■ molnum].hashtab■ ];
p=
NULL;
p=new)
{

new=p->h_next;

#if
GRAFENG
==IRIS

if

(p->h_name[0]
=='p')

delobj(numobj(molnum,p->h_name,0));

elseif

(p->h_name[0]
=='b')
{

delobj(numobj(molnum,p->h_name,O_BOND)); delobj(numobj(molnum,p->h_name,O_PNTS));
}

else
{

delobj(numobj(molnum,p->h_name,O_LABEL)); delobj(numobj(molnum,p->h_name,O_BOND)); delobj(numobj(molnum,p->h_name,O_PNTS)); delobj(numobj(molnum,p->h_name,O_SURFACE));
}

#endi■IRIS #if
GRAFENG
==PS2
||

GRAFENG
==MPS

if

(p->h_bdata
=
NULL)

free(p->h_bdata);
if

(p->h_sqata
=
NULL&&
p->h_sqata
=

p->h_bdata)
free(p->h_solata);

if

(p->h_kata
-
NULL&&
p->h_katal-p->h_bdata
&&. p->h_ldata

-

p->h_solata)
-

free(p->h_ldata);

#endi■GRAFENG
==PS2||GRAFENG
==MPS

free((char
*)p);

}

moltab■ molnum].hashtab■ ]
=
NULL;

§



store.C.
moltab■ molmum).m_first
=

moltab■ molnum).m_last
=
NULL;rescrit
=0;

moltab■ molnum].inuse
=
FALSE;for(p=

moltab■ ].m_first;
p=
NULL;
p=
p->h_flink)
{

return;
if
(done)

}

break;

if

(p->h_brkchain)

#ifndefONEPROC
n=
TRUE; static

if

(p->h_bsize
>
MINSIZE&&
p->h_bdata
-
NULL)
{

clearbu■ (size)
#if
GRAFENG
==PS2 registersize;hittag(rescht

10+i+1);
{

#endifPS2

charinbuf[PIPESIZE];
#if
GRAFENG
==MPS

intudiname;

while(size
>

PIPESIZE)
{

(void)read(0,inbu■ ,PIPESIZE);udiname
=
rescnt
*10+i+1; size-=

PIPESIZE;hname(&udiname);

#endi■MPS

if(size
>0)if(n&&

p->h_firstmode
l=
FM_NONE)
{

(void)read(0,inbuf,size);#if
GRAFENG
==PS2

}

savecrd(MOVETO,p->h_x,p->h_y,p->h_z); #endi■ONEPROCflushcro();

#endi■PS2

#if
GRAFENG
==PS2||GRAFENG
==MPs#if
GRAFENG
==MPS staticdamove(&p->h_x,&p->h_y,&p->h_z); identres(hy,

hy,in)#endi■MPS ps_thx,hy;n=
FALSE; structinputdef*in;

} {if

(TOOMUCH(p->h_bsize,counter))
{

registerstructhashdef"p;#ifndefSYSTEM register
i;
#iftlefDEBUG ps_tmatrix(4][4];fprintf(stderr,"1%d*d(%d)>7%uMr.", intcounter

=0;

PSSIZE(p->h_bsize),counter, intn,done;PSSIZE(p->h_bsize)
+
counter, intrescnt;PSMEMSZ);

#endi■DEBUG

#if
GRAFENG
==PS2#endifSYSTEM

mofyps(pc','bd’,&counter);done
=
TRUE;

#endi■PS2break; #if
GRAFENG
==MPS
}

udelet(&bd');drawob((ps_t
*)

p->h_bdata); ubegin(&bd',&counter);
}

#endi■MPSrescrit:-4;
done
=n=
FALSE;
}

for(i=0;i3
MAXMOD;
it4){}

if
(done)#if
GRAFENG
==PS2

n

stopps();

if

(■ moltab■ i.inuse)#endi■PS2

continue;#if
GRAFENG
==MPS

§



uend(); MPS
if
(done)
{

remakebond■ ); return(1);
}

GRAFENG
==PS2

blacon(STOREMAT,matrix); hitset(hy,hy,HWSIZE); drawps('bd'); rescrt
=
hitcry; blacon(INITIALIZE); blacon(LOADMAT,matrix); PS2 GRAFENG

==MPs hbegin(&hx,&hy,&HWSIZE); udata(&'bd",psobs); hget(&i,&rescnt);
if(i==0)

rescnt
=0;

hend(); MPS
if
(rescnt==0){

remakebond(); return(1);
}

in->i_molnum
=
rescnt9%.10-1;

rescrit/=10; for(p=

moltablin->i_molnum).m_first;
p=
NULL;
p=

p->h_flink)
if
(rescnt--==0){

stropy(in->i_name,p->h_name); break;

return(0)
} kientatm(hy,

hy,molnum,res,newptr,newsize)store.c #endi■ #if #endi■ #if #endi■
}

static ps_t int struct char int
{

hx,hy; molnum; hashdef*res; *newptr; newsize; registerstruct register
i,
size;

hashdef“p;

#if #endi■ #if #endi■ #if #endif #if #endi■ #ifndef #ifeºf #endi■ #endi■
_t“ob; _t

matrix(4][4];
intcounter
=0; intn,done; GRAFENG

==PS2 mofyps(pc','bd,&counter); PS2 GRAFENG
==MPS udelet(&bd'); ubegin(&bd',&counter); MPS done=n=

FALSE; for(p=

moltab■ molnum).m_first;
p=
NULL;
p=

p->h_flink)
{

if
(done)

break;
if

(p->h_brkchain) n=
TRUE;

if

(p->h_bsize
>
MINSIZE&&
p->h_bdata
=
NULL)
{

if(n&&
p->h_firstmode
–

FM_NONE)
{

GRAFENG
==PS2

savecrd(MOVETO,p->h_x,p->h_y,p->h_z); flushcro();

PS2 GRAFENG
==MPS

damove(&p->h_x,&p->h_y,&p->h_z);

MPS

n=
FALSE;

} if(p==res)
{

ob=(ps_t*)
newptr;
/*
specialOBwags
/

size=
newsize;

}
else
{

ob=(ps_t")p->h_bdata; size=

p->h_bsize;
} if

(TOOMUCH(size,counter))
{

SYSTEM DEBUG

fprintf(stderr,"Fººd"ºd(%d)>7%uMr.",
PSSIZE(size),counter, PSSIZE(size)

+
counter,PSMEMSZ);

DEBUG SYSTEM

done
=
TRUE; break;

§



store.c

drawob(ob);

}}

#if
GRAFENG
==PS2

stopps();
#endi■PS2 #if

GRAFENG
==MPS

uend();
#endi■MPS

if
(done)
{

remakebond(); return(0);
}

#if
GRAFENG
==PS2

blacon(STOREMAT,matrix); hitset(hy,hy,HWSIZE); drawps(ba');
i=
hitcle(); blacon(INITIALIZE); blacon(LOADMAT,matrix);

#endifPS2 #if
GRAFENG
==MPS

hbegin(&hx,&hy,&HWSIZE); udata(&bd",psobs);
/*haveMAPcheckforhits*/

hget(&n,&l); if(n--0)

i=0;

hend();
#endi■MPS

remakebond(); return(i);
}

static remakebond() registerstructhashdef“p; register
i; intn,done; ps_tx,y,z; intcounter

=0;

#if
GRAFENG
==PS2

mofyps('pc','bd',&counter);
#endi■PS2 #if

GRAFENG
==MPS

#endif #if #endi■ #if #endi■ #if #endif #if #endif #ifndef #ifdef #endi■ #endi■

udelet(&bd'); ubegin(&bd',&counter); MPS done
=n=
FALSE;

x=y=z=0; for(i=0;i<
MAXMOD;
it1){

if
(done)

break;
if

(Imoltab■ ].inuse) continue;
for(p=

moltab■ ].m_first;
p=
NULL;
p=

p->h_flink)
{

if

(p->h_brkchain) n=
TRUE;

if

(p->h_bsize
>
MINSIZE&&
p->h_bdata
=
NULL)
{

if(n&&
p->h_firstmode
–

FM_NONE)
{

GRAFENG
==PS2

savecrd(MOVETO,p->h_x,p->h_y,p->h_z); flushcro();

PS2 GRAFENG
==MPS

damove(&p->h_x,&p->h_y,&p->h_z);

MPS

n=
FALSE;

}
elseif
(halfbond &&

p->h_firstmode
==
FM_LINE)
{

x=(x+
p->h_x)/2;

y=(y+
p->h_y)/2;

z=(z+p->h_z)/2;

GRAFENG
==PS2

savecrd(LINETO,
x,y,z);

flushcro();

PS2 GRAFENG
==MPS

daline(&x,&y,&z);

MPS

} if

(TOOMUCH(p->h_bsize,counter))
{

SYSTEM DEBUG

fprintf(stderr,"1%d9%d(%d)>7%uMr.",
PSSIZE(p->h_bsize),counter, PSSIZE(p->h_bsize)

+
counter, PSMEMSZ);

DEBUG SYSTEM

done
=
TRUE; break;

§
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}

drawob((ps_t")p->h_bdata);
x=
p->h_b(;

y=
p->h_ly;

z=
p->h_lz;

}

}

#if
GRAFENG
==PS2

moveto(0,
0,0);

huesat(WHITE); stopps();
if
(done)
{

mofyps(pc','bd’,&counter); tran■ O,0,0); stopps();

#endifPS2 #if
GRAFENG
==MPS

damove(&0,&0,&0);
!color(&WHITE); uend();

if
(done)
{

udelet(&bd'); ubegin(&bd',&counter); ttran(80,&0,&0); uend();
}

#endi■MPS
}

#endi■GRAFENG
==PS2||GRAFENG
==MPS ##

GRAFENG
==PS300 fix_links(p,molnum) registerstructhashdef‘p; intmonum;

{

registerstructhashdef"prev,*next; chargname|BUFSIZ);
/* *

Findthepreviousresiduewithinthecurrentchainwhich
*isnotempty.

*/ for(prev
=

p->h_blink;prev=
NULL;prev=

prev->h_blink) if

(prev->h_brkchain||prev->h_firstmode
-

FM_NONE)
break;

if
(prev
=
NULL&&

prev->h_firstmode
==
FM_NONE)

prev=
NULL;

/* *
Findthenextresiduewithinthecurrentchainwhich
is *

notempty.
*/ for(next

=

p->h_flink;next=
NULL;next=

next->h_flink) if

(next->h_brkchain
||

next->h_firstmode
-

FM_NONE) br
-

eak;

if
(next
=
NULL&&

next->h_brkchain) next=
NULL;

/* *

Createthelinkforthisresidue.
*/ (void)sprintf(gname,"mºdrºslink",molnum,map_name(p->h_name));

if
(prev
=
NULL&&

p->h_brkchain
&&
p->h_firstmode
==
FM_LINE)

drawlink(gname,prev,p);

else
{ } /* *

Fixupanythingafterthisone */

nullnode(gname);
if
(next==NULL)

return;
(void)sprintf(gname,"mºdrºslink",molnum,map_name(next->h_name));

if

(!p->h_brkchain
&&
p->h_firstmode
==
FM_NONE) p=

prev;

if(p=NULL&&
p->h_firstmode
-

FM_NONE)
drawlink(gname,
p,next); nullnode(gname);

} resetbase()
PS300 GRAFENG

==MPS /* *
TheMPSlibrarytriesto
protect

*usfromdoingstupidthingslike ‘doingdrawsin
OFFSETmodewhenthe *MAPbaseregister

isinan
undefined

§



“state.Unfortunately,youcan?
*
findoutwhattherealstateofthe

*
baseregister
is,andsothesoftware

*
doesthebestitcanwhichmeans

°

declaringthebasereg"undefined"
*
afterthingslikedrawob().This

*
canwastelotsofMPSmemoryby *

requiringdbase()callsafterevery
*

drawob()call.
*

resetbase()essentiallysays"heh,
*
weknowwhatwe'redoing,thebase

*

registerreallyisstillvalidand
*
youdon'tneedtodoadbase()call" externstructu0comu0com; u0com.gbase

=0;

/*baseregvalidforalldrawtypes‘’

#iftefDEBUG checkob(name,
ob,size)

{

registerps_t*fromp; registerintcount; fromp
=ob+1; count

=

PSSIZE(size);
if
(!(fromp
+
count)
=

SENTINEL)
{

fprintf(stderr,"STORE:badobarrayforresidue*s■ n",name); abort();

#endi■DEBUG #i■ defBIGDEBUG compob(inuse,backup,size,name,type) registerchar*inuse,“backup; registersize; char“name,“type;store.c
*/

}

#endi■ static char*name; ps_t“ob; intsize;
} {

#define #define #define #ifndef #endi■ -- #i■ cºef printtab()
{

#if:ef #endi■ #ifoef #else #endi■
}

#endif #ifoe■

ALIGN_Tint ASIZEsizeof(ALIGN_T) align(x)((((x)
+
ASIZE
+
ASIZE
-

1)/ASIZE)“ASIZE) Vms/*
dependsonmallocinternals
/ if

(*(((int
*)
inuse)
-1)=
align(size))

fprintf(stderr,"origºs",s'lookssuspicious(%d=
%d)\n",

type,name,"(((int
*)
inuse)
-1),
align(size));

if
("(((int
*)
backup)
-1)=
align(size))

fprintf(stderr,"back*s"es'lookssuspicious(%dl-
%d)\n",

type,name,"(((int
*)
backup)
-1),
align(size));

while(size--)
if
("inuse++
=

"backup-4)
{

fprintf(stderr,"S:verify9%s"4s'failed."m",
type,name);

return;
} BIGDEBUG DUMPTAB registerstructhashdef“p; register

i; for(i=0;i<
MAXMOD;
it4){

if

(moltab■ ].inuse) continue;

BIGDEBUG
fprintf(stderr,"%6daddr_flink_blink__next_\n");

BIGDEBUG for(p=

moltab■ ].m_first;
p=
NULL;
p=

p->h_flink)
BIGDEBUG

fprintf(stderr,"%6s"46x%6x%6x%6x\n",
p->h_name,
p,
p->h_flink,p->h_blink, p->h_next);

BIGDEBUG
fprintf(stderr,"%s",p->h_name);

BIGDEBUG
}

■ printf(stderr,"\n"); DUMPTAB DEBUG

§



store.c prentry(p) registerstructhashdef"p;
{

if(p==NULL)
{

fprintf(stderr,"NULLAn"); return;
■ printf(stderr,"%s:",p->h_name); fprintf(stderr,"brºchain=%dfirstmode=%dnewchain=%ddirection=%on", p->h_brkchain,p->h_firstmode,p->h_newchain,p->h_direction);

}

#endi■DEBUG #ifndefEDITONLY
#if
GRAFENG
==IRIS staticchar

restype(RES_TYPE_SIZE+1];
staticshortlastrad: staticintlastcolor; externchar“rseq,"rtype; externintmolnum,mat_stack; externstructatom_def“atoms; makecok()

{

registerintmol; char
seq[RES_SEQ_SIZE+1];

charbuf[20]; intcpkvisit(),cpkagain(); makeobj(O_CPK); lastcolor
=-1; lastrad

=-1; for(mol=0;mol&

MAXMOD;molt+)
{

if

(moltabimol].inuse) continue;
/*Startatthebeginningandgototheend? molnum

=mol;
mob■ mol]..m_nchain
=0; (void)

mseekr(mdb{mo■ ].m_fa,
all,FLSEEK); while

(mreadr(mdb(mol]..m_fo,
seq,restype)
>0){

if

(tmatch(restype,"BOND")==0)

continue;
/*Setupglobalvariables
/

molnum
=mol; rseq=seq; rtype

=
restype; mat_stack

=0; (void)
mreada(mdb(mol]..m_fd);

atoms
=
(structatom_def")maatptr(mdb(mol]..m_fd);

(void)
mtrav(mdb|mol]..m_fa,cpkvisit,cpkagain);

}

sprintf(but,"pop"4d",mdb|mol]..m_nchain); callobj(numobj(mol,
buf,0));

}

closeobj();
}

static cpkvisit(db,index,ischeif,islink,nsons,firstime) intdb; intindex,ischeif,islink,nsons,firstime;
{

registerstructatomdef"data; registerps_tx,y,z;
registershortrad; char

atname{AT_NAME_SIZE+1];
charbuf[20]; externdoublegetradius();

if
(firstime)

return;
data=

&atoms|index);
if

(data->status
&

STARTBIT)
{

if

(mdb(molnum).m_nchain
>0){

sprintf(bu■ ,"popºd",mob■ molnum].m_nchain); callobj(numobj(molnum,
bu■ ,O_BOND)); mdb{molnum).m_nchain++; sprintf(bu■ ,"pshºd",mob■ molnum].m_nchain); callobj(numobj(molnum,

buf,O_BOND));
} if

(!(data->status
&
EXISTBIT))

§



return;
if

(data->status
&
SHOWBIT)
{

matom(db,index,atmanne);
x=

MAPCRD(data->x);
y=

MAPCRD(data->y);
z=

MAPCRD(data->z);
rad=

getradius(atname,restype)
*
1000;

if

(data->color
=
lastcolor)
{

lastcolor
=

data->color; color(lastcolor);
if(rad-lastrad)
{

lastrad
=rad;

loadname(rad);
}

pnt(x,y,z); xfpt(x,y,z);

/*Checkforrotations
*/ if

(data->status
&
ROTBIT)
{

pushrot(db,index);
if
(nsons==0)

poprot(db,index);

/*
ARGSUSED
/

cpkagain(db,index,ischief,islink,nsons)store.c
}

static int int
{

#endi■ #endi■
db; index,ischief,islink,nsons; registerstructatom_def"data; data=

&atoms|index);
if

(!(data->status
&

EXISTBIT))
return;

/*
Checkrotation(iftherearenomorebranches)
*/ if

(data->status
&
ROTBIT&&nsons==0)

poprot(db,index);
IRIS EDITONLY

§
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/*

$Header:/usr/src/local/midas/src/editor/RCS/alistance.iv.
3.183/11/2315:09:59bin /*

*Copyright
(c)1983bytheRegents
oftheUniversity
of
California.

*Allrightsreserved.
*

Release2.013May1983 */ staticintdistnum; staticintdnatom;
/* *

setupdist
-
checkfordistancespecificationvalidity

*/
setupdist(n)

intn; {

distance[n].d_type
=

|NACTIVE; distnum
=n,

dnatom
=0; editres

=
selres; prepres

=
NULL; realedit

=
editoist;

} /* *

editalist
-
setupdistanceinformationandcheckforvalidity

*/

editoist(selected,index,atmanne) intselected,index; char“atname;
{

register
i; if

(selected||dnatom
>2)

return;
i=

dmatom4+; switch(){ case
1:

distance[distnum].d_type
=
ACTIVE;

/*Fallthrough
/

case
0:

distance[distmum].d_model■ ]
=mol;

stropy(distance[distmum].d_resseq[i],
resseq);

stropy(distance[distrium].d_atom■ ],
atmanne); break;

case2:

distance[distmum].d_type
=

|NACTIVE; break;

} /*
ARGSUSED
"A

§



coord.
/*
$Header:
/usr/src/local/midas/src/editor/RCS/coordi,
v

3.284/07/1813:13:09arnoki /*

*Copyright
(c)1983bytheRegents
oftheUniversity
of
California. *Allrightsreserved.

*

Release2.0 */

13May1983

/*
*Tosuperimposetwomolecules,theinteractiveprogramneedsto *

knowthecoordinates
ofvariousatoms.Theseroutinesput

*

coordinatedatainthe'cheatingbuffer'sothatmidascan *getatthem */ staticintcmol; staticintcont; staticintcnatm; staticintcurmol; staticchar*cptr;/*ptrtonextavailstoragelocºf
staticintbufleft; externchar“cheatbuf;

/* *

setupcra
-
setsupthevariablesneededbystcoords

*/
setupcro(nmol,natm) intnmol,natm;

{

registerint*i; intselres(),stoodrö(); bufleft
=

CHEATSZ/sizeof(int);
i=
(int")cheatbu■ , *itt=

nmol; cmol=0; if
(natm
-0)

ccnt=0;

else

cont=
natm;

curmol
=-1; cnatm

=
natm; cptr=

(char*)i,
editres
=
selres; prepres

=
NULL; realedit

=
stcoord;

/* *

stcoord-storesawaythecoordinateandsetcmolto-1onerror */

stcoord(selected,index,atmanne) intselected,index; char*atname;
{

registerfloat*f;
registerint*i; if

(selected
||
cmol==-1)

return;
if(mol=
curmol)
{

if
(cnatm>
0&&ccnt–
cmatm)
{

cmol
=-1; return;

}

bufleft-=sizeof(int); if
(bufleft
«O){

cmol=-1; return;
!.(int*)cptr; “itt=mol; cptr=

(char*)i,
curmol
=mol; cmol-4-;

if
(cnatm
>0)

ccnt=0;

}

bufleft-=
3*
sizeof(float);

if
(bufleft
«0){

cmol=-1;

reply("Communications
bufferoverflow.An"); return;

} f=
(float")cptr; “f**=

atomdata[index).x;
“f**=

atomdata[index).y;
“f**=

atomdata[index).z;
cptr=
(char*)f;

cCnt---,
/*
ARGSUSED
/
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*

chooord-checks
the
coordinates
tomakesureeverything'sOK */ chcoord()

{

if(ccnt==-cnatm)
{

"((int")cheatbu■ )
=
cmol; return(0);

} if
(cmol
=
*((int*)
cheatbu■ )
||
cnatml=ccnt)
{

"((int")cheatbu■ )
=0;

return(-1);
amo.

} /* *

chmatch
-

checksthe
coordinates
tomakesureeverything'sOK */

chmatch(s) structspec_def
{

s;

structtokendeft; intmolno; int*i; if
(chcoord()
==-1)

return(-1);
i=
(int")cheatbu■ ; t.t_value

=

s->s_model->sp_range->w_first;
molno
=

matchmol(&t);
if
(molno
-
“(i+1))

*i=-*i;

return(0);

§
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/*
$Header:fixroti,
v

3.1086/01/1510:34:53amokiExp$
7 /* *

Copyright(c)1983bytheRegents
oftheUniversity
of
California. *Allrightsreserved.

*

Release2.013May1983
*

Release2.128Jul1983
*

Release2.223Aug1983
*

Release2.312Sep1983 */ #defineBMAIN01/*
Backwardmainchain
*/

#defineFMAIN02/*Forwardmainchain
*/

#defineBSIDE04/*
Backwardsidechain
*/

#defineFSIDE010/*
ForwardSidechain
*/

#defineALLFIX
0/*Entireresidueaffected
*/

#define
Pl
3.14159 staticcharfixmode;

/*Modeof
operation
indofix*/ staticcharcuron;/*

Currentatomneedsfixing7% staticintaindex;
/*IndexofatomwithROTBITon*/

staticchar*chfirst,“chlast;
/*
Residuenamesof
this/nextchain staticps_tfixmat(4][4];

/*Fixingrotationmatrix
/ /* *

fixrot
-
fixes
a
rotation
intheneworientation

*/ double fixrot(n) intn; {

double
t;

angle_t
;

#if
GRAFENG
==PS300

ps_tmat(4][4];
#endi■

registerchar“res,“at; structchaindef“ch,“findchain();
intfixvisit(),fixagain();

t=

UNMAPANGLE(rotation[n].r_rotangle);
if(t+0.05&&tº-0.05)

return(0.0);
deg=

rotation[n].r_initangle
+

rotation[n].r_rotangle;
t=

UNMAPANGLE(deg);

#if #endi■ #if #endi■
if(t+0)

t+=360.;
GRAFENG
==PS2 push(); blocon(LOADMAT,rotation[n].r_invmat); rot(rotation[n].r_rotangle,ZAXIS); blacon(CONCATMAT,rotation[n].r_mat); blacon(STOREMAT,fbºmat); pop(); erroheck(■ ixmat,

1); PS2 GRAFENG
==MPS tpush(); tset(rotation[n].r_invmat); trotz(rotation■ n].r_rotangle); toon(rotation[n].r_mat); tget(fbrmat); tpop.(); erroheck(■ ixmat,

1); MPS

#if
GRAFENG
==IRIS #endif #if #endi■

pushmatrix(); loadmatrix(rotation[n].r_invmat); rotate(rotation[n].r_rotangle,
'z');

multmatrix(rotation[n].r_mat); getmatrix(fixmat); popmatrix(); GRAFENG
==PS300 getrot(■ ixmat,UNMAPANGLE(rotation[n].r_rotangle)
/
180.0
°Pl,ZAXIS); multmat(rotation[n].r_invmat,

fixmat,mat,1.0); multmat(mat,rotation[n].r_mat,fbºmat,1.0); mol=

rotation[n].r_model; switch(rotation[n].r_natom)
{

case2:

res=

rotation[n].r_resseq[1];
at=

rotation[n].r_atom■ 1]; break;
case4:

res=

rotation[n].r_resseq[2];
at=

rotation[n].r_atom■ 2];

§



fixirot.j #iftief #endi■ #iftie■ #endi■ #iftief #endif

break;
default
:

fprintf(stderr,"Impossiblecondition
in
fixrot\n"); return(-1.0);

} ch=
findchain(n); chfirst

=

ch->ch_start;
if

(ch->ch_next
=
NULL)

fixmode
=
BSIDE; (void)

mtrav(mdb.[mol]..m_fd,fixvisit,fixagain); (void)
mºvrta(mdb.[mol]..m_fd);

if

(stromp(res,chfirst)
=0){

allfix(CBLSEEK); (void)
mseekr(mdb■ mol).m_fa,
res,FBSEEK); natom

=

mreadr(mdb■ mol]..m_fo,resseq,restype);
}

allfix(CFLSEEK);

chlast
=

ch->ch_next->ch_start;
}
else
{

else#ifoiefDEBUG
chlast
=
NULL;
if
(debug
&
D_EDIT)

fprintf(stderr,"Forwardsidechain\n");

(void)
mseekr(mdb|mo■ ].m_fa,
res,#endi■DEBUG

(rotation[n].r_type
&

BACKWRD)
7

BBSEEK:FBSEEK);fixmode
=
FSIDE;

natom
=

mreadr(mdb(mol]..m_fo,resseq,restype);(void)
mtrav(mdb(mol]..m_■ o,fixvisit,fixagain); DEBUG(void)

mºvrta(mdb(mol]..m_fa);
if
(debug
&
D_EDIT)
}

fprintf(stderr,"Fixingresidue*s■ n",resseq);
}

DEBUGreturn(t); (void)
mreada(mob■ mol).m_fa);
}

atomdata
=
(structatomdef")
moatptr(mdb{mol).m_fd); aindex

=

mseeka(mob■ mol]..m_fo,
at);/*

“alifix
-fix
everythingfromheretotheend

if

(rotation[n].r_type
&
MCHAIN)
{*/

DEBUGalfb.(mode) if
(debug
&
D_EDIT)intmode;

fprintf(stderr,"%smainchain"n",
{

(rotation[n].r_type
&

BACKWRD)
7intfixvisit(),fixagain(); "Backward":"Forward");

DEBUGfixmode
=
ALLFIX;

fbºmode
=

(rotation[n].r_type
&

BACKWRD)
7
BMAIN:FMAIN;while
(mseekr(mdb(mol]..m_fd,
"",mode)==0){

(void)
mtrav(mdb■ mol]..m_■ o,fixvisit,fixagain);
if

(mreadr(mdb|mol]..m_fa,resseq,restype)<=0) (void)
mwrta(mdb(mol]..m_fa);break;

if

(rotation[n].r_type
&

BACKWRD)
{if

(tmatch(restype,"BOND")==0)

if

(stromp(res,chfirst)
=0)
continue;

allfix(CBLSEEK);
if
(chlast
l-NULL&&
smatch(resseq,chlast)==0)

}

break; else#iftefDEBUG
alfb.(CFLSEEK);
if
(debug
&
D_EDIT)

}

fprintf(stderr,"Fixingresidueºs\n",resseq); else
{

#endifDEBUG
if

(rotation[n].r_type
&

BACKWRD)
{

(void)
mreada(mob■ mol).m_■ o);

DEBUGatomdata
=
(structatomdef")
moatptr(mdb(mol]..m_fd); if

(debug
&
D_EDIT)(void)

mtrav(mdb(mo■ ].m_fd,fbºvisit,fixagain);
fprintf(stderr,"Backwardsidechainn");(void)
mwrta(mdb■ mol]..m_fd);

DEBUG
if

(mdb.[mo■ ].s_■ q
>=0&&.

§
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mseekr(mdb.■ mol).s_fa,resseq,FBSEEK)
==0){

(void)
mreada(mob■ mol).s_fa); surfdata

=
(structsurfdef")

(void)matom(mfo,index,atmanne); fprintf(stderr,"%s"Asfixed.Vn",
atname,curon7":"not");

mdatptr(mdb(mol).s
fa);
}

}
else#endi■DEBUG

surfolata
=
NULL;
if

(!(atomdata[index).status
&

EXISTBIT)) drawbond■ mol,resseq,restype,atomdata);return; drawlabel(mol,resseq,restype,atomdata);
if
(curon)
{

drawsurf(mol,resseq,restype,atomdata,surfdata);
if

(smatch(resseq,chfirst)==0)

in(0)=

MAPCRD(atomdata[index.x);
in■ t]=

MAPCRD(atomdata[index)y);

break;in(2]=

MAPCRD(atomdata[index).2);
}
in(3)=

fixmat3][3];
}if

(atomdata[index).status
&
ONBITS)
{

mob■ mol).m_com(0)
-=

atomdata[index).x;

/*

mob■ mol).m_com■ 1)
-=

atomdata[index).y;
*
fixvisit
-

visitingroutineforfixingrotationsmdb■ mol).m_com/2]--atomdata[index).z;
*/ statictransform(■ ixmat,

in,out,fixmat3][3]); fixvisit(mfo,index,ischief,islinkage,nson,firstime)atomdata[index}x
=

UNMAPCRD(out■ ol);
intmfo;

atomdata[index.y=UNMAPCRD(out■ i]);
intindex;atomdata[index).z
=

UNMAPCRD(out|2]);
intischief,islinkage,nson,firstime;
if

(atomdata[index).status
&
ONBITS)
{ {

mob■ mol]..m_com(0)
+=
atomdata[index).x; ps_tin(4),out(4];

#iftie■DEBUG
char

atname|AT_NAME_SIZE
+1};

#endifDEBUG

mob■ mol).m_com■ 1)
+=
atomdata[index).y; mdb(mol).m_com/2]+=atomdata[index).z;

}

checkrot(mfo,index,atomdata[index).x, atomdata[index).y,atomdata[index).z);

#iftief
if
(firstime)
}

return;
if
(index==aindex)
{

if
(ischief)
{

switch(fixmode)
{

switch(fixmode)
{

caseBMAIN
:

caseBMAIN
:

caseBSIDE: caseBSIDE:curon
=
FALSE; caseALLFIX:break;

curon
=
TRUE; break;caseFMAIN

:

caseFSIDE:

caseFMAIN
:

curon
=
TRUE; caseFSIDE:break;

curon
=
FALSE; break;default

:

}

break;

}

DEBUG
if
(debug
&
D_EDIT)
{

§
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/*ARGSUSED
"A

} /* *

fixagain
-

revisitingroutineforfixingrotations
*/ static fixagain(db,index,ischief,islink,nsons) intdb; intindex,ischief,islink,nsons;

{

if
(index==aindex&&nsons==0){

if
(fixmode==FSIDE)

curon
=
FALSE;

elseif
(fixmode==BSIDE)

curon
=
TRUE;

}

return; /*ARGSUSED
"A

} /* *

checkrot
-

check
if
rotationmatricesneedupdating

*/
checkrot(m■ d,index,nx,ny,nz) intmfo,index; floatnx,ny,nz;

{

register
i,j,

char
atname{AT_NAME_SIZE+1];

for(i=0;i.<
MAXINROT;
it:){

if

(rotation[■ ].r_type
==
|NACTIVE)

continue;
if

(rotation[■ ].r_model
–mol)

continue;
for(j=0;jº

rotation[■ ].r_natom;
j++)
{

if

(smatch(resseq,rotation[■ ].r_resseq[j])) continue;
(void)matom(mfo,index,atname);

if

(amatch(atname,rotation[■ ].r_atom■ ]])) continue; rotation[■ ].r_loc)(0)
=nx;

rotation[■ ].r_loc■ ][1]
=ny;

rotation[■ ].r_loc)(2)
=nz;

rotation[■ ]..r_type
=

REMAKEMAT; break;

}

return;
}

#if
GRAFENG
==IRIS /* *to

Angle:
-

Returnananglenumber
oftypeAnglefromthegivenfloating

-
pointnumber.Angle'sareintegervaluesof10thsof

degrees.
*/ Angle to

Angle(a) ps_ta; {

return(Angle)(a“10.0
+0.5);

}

#endifIRIS

§



rotation.
/*

$Header:/usr/src/local/midas/src/editor/RCS/rotation.iv.
3.183/11/2315:16:26binR /*

*Copyright
(c)1983bytheRegents
oftheUniversity
of
California. *Allrightsreserved.

*

Release2.0 */

13May1983

/* *
Thefollowingcodeisusedtotestwhether
a
rotation
islegalornot.

*
Thecollectedinformation
is
storedintherotationstructure.

*

r_natom
=
number
ofatomsselected(-1onerror)

*If
therearefouratoms,theymaybe

connected
inoneofthreeways:

*

1-2-3-4or2-1-3-4or4-1-2-3.Thepattern
iskepttrackofinrotpat

"
andthedatastoredintherotationstructure
is
adjustedsuchthatthe

*
bondtoberotated
isinthemiddle.

*/ #defineP1234
0

#defineP2134
1

#defineP4123
2

staticintrotnum; staticint
previndex(4]; staticintwaschief,waslink; staticintrotpat;

/* *

setuprot-sets
theglobalvariables

*/
setuprot(n)

intn; {

rotnum
=n;

rotation[rotnum].r_natom
=0; editres

=
selres; prepres

=
NULL; realedit

=
editrot;

} /* *

editrot
-
doestherealchecking(seecommentaboveastowhatisa *

legalrotation)
*/

editrot(selected,index,atname) intselected,index;

char #iftie■ #endi■
*atname; register

i,n; intuncon; intamchief,amlink; char
aname{AT_NAME_SIZE+1],rname{RES_SEOSIZE+1]; doublesx,sy,sz; if

(!selected)
return;

DEBUG
if
(debug
&
D_EDIT)

fprintf(stderr,"Rot-96s"ºdun",atname,

rotation[rotnum).r_natom);
if

(rotation■ rotnum).r_natom
&0)

return;
n=

rotation[rotnum].r_natom44;
if(n>=4)

return;
amchief
=

mchief(mdb(mo■ ].m_fa)
==index; amlink

=

mlink(mdb(mol]..m_fd)
==index;

if(n>0){

if(mol=

rotation[rotnum).r_model)
{

roterr(); return;
*(mrconn(mdb■ mol]..m_fd,rotation[rotnum].r_resseq[n

-1], resseq))
{

case-1: case
0:

case
4:

case
5:

roterr(); return;
case
1:

if

(waslink|lamchief)
{

roterr(); return;
k

case2:

if
(waschief
||
lamlink)
{

roterr();

§
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return;
}

break;
case
3:

uncon
=
FALSE; switch(n)

{
case
1:

is

maconn(mdb|mol]..m_fo,
index,previndex(0

if(i=1&&
i=2)

uncon
=
TRUE;

break;
case2:

i=

maconn(mdb(mol]..m_fo,
index,previndex(1

if(i==1||i--2)

break;
i=

maconn(mdb■ mol).m_fa,
index,previndex(0

if(i==1||i==2){

rotpat
=
P2134; break;

}

uncon
=
TRUE; break;

case3:

i-

maconn(mdb■ mol]..m_fa,
index,previndex(2

if(i==1
||is-2)

break;

i=

maconn(mdb■ mol).m_fa,
index,previndex(0

if(i==1||i==2){

rotpat
=
P4123; break;

}

uncon
=
TRUE; break;

if
(uncon)
{

roterr(); return;
}

break;

}

rotation[rotnum).r_model
=mol; stropy(rotation[rotnum].r_resseq■ n],

resseq.);
}
else

stropy(rotation[rotnum).r_atom■ n],atmanne); rotation[rotnum).r_locín][0]
=

atomdata[index).x; rotation[rotnum).r_locín][1]
=

atomdata[index).y; rotation(rotmum].r_locín][2]
=

atomdata[index).z; previndex(n)
=
index; waschief

=
amchief; waslink

=
amlink;

if(n--3){

switch(rotpat)
{

caseP1234:
break;

caseP2134:
stropy(rname,rotation[rotnum].r_resseq[0]); stropy(aname,rotation■ rotnum].r_atom(0);

sk=

rotation[rotnum].r_loc■ O][0];
sy=

rotation[rotnum).r_loc■ O][1];
sz=

rotation[rotnum).r_locí0][2]; rotshift(1,0); stropy(rotation■ rotnum).r_resseq[1],
mame);

stropy(rotation[rotnum).r_atom■ 1],
aname); rotation■ rotnum).r_locit][0]

=sy;

rotation■ rotnum).r_loc■ !][1]
=sy;

rotation■ rotnum].r_locit][2]
=sz; break:

caseP4123:
stropy(rname,rotation[rotnum).r_resseq[0]); stropy(aname,rotation■ rotnum).r_atom(0);

sx=

rotation[rotnum].r_locO][0];
sy=

rotation[rotnum).r_loc■ O][1];
sz=

rotation[rotnum].r_locO][2]; rotshift(3,0); rotshift(2,3); rotshift(1,2);

stropy(rotation■ rotnum].r_resseq[1],
mame);

stropy(rotation[rotnum).r_atom■ 1],
aname); rotation[rotnum].r_locí1][0]

=sx;

rotation■ rotnum].r_locí1][1]
=sy;

rotation[rotnum).r_loc■ !][2]
=sz; break;

§
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*
roterr
-

reportserrorin
rotationspecticationsandmarkstheerror

-
y roterr()

{

rotation[rotnum).r_natom
=-1;

reply("Atoms
arenot
connected.An");

/* *

rotshift
-
shiftsrotationatomorder(usedbyeditrot)

*/
rotshift(from,
to) intfrom,to;

{

stropy(rotation[rotnum].r_resseq[to],rotation[rotnum).r_resseq[from)); stropy(rotation[rotnum).r_atom■ tol,rotation[rotnum].r_atom■ from)); rotation■ rotnum).r_loc■ to][0]
=

rotation■ rotnum).r_loc(from][0]; rotation■ rotnum].r_loc■ to][1]
=

rotation[rotnum).r_loc■ from][1]; rotation■ rotnum].r_loc■ tol■ 2]
=

rotation■ rotnum).r_loc■ from][2]:
§



angle.i
/*
$Header:

/usr/src/local/midas/sr.c/editor/RCS/angle.iv.
3.183/11/2315:08:28binRel/* *

Copyright(c)1983bytheRegents
oftheUniversity
of
California. *Allrightsreserved.

*

Release2.013May1983 */

}

staticint
anglenum;

/*

"setupang
-
checkforanglespecificationvalidity

*/
setupang(n)

intn; {

angles[n].a_type
=

|NACTIVE; anglenum
=n;

angles[n].a_natom
=0; editres

=
selres; prepres

=
NULL; realedit

=
editang;

} /* *

editang
-
setupangleinformationandcheckforvalidity

*/

editang(selected,index,atname) intselected,index; char"atname;
{

register
i; if

(selected||angles(anglenum).a_natom
>4)

return:
i=

angles(anglenum).a_natom44;
switch
() case2:

angles(anglenum).a
type=
ACTIVE;

/*Fallthrough
*/

case0:
case
1:

case3:

angles(anglenum).amodel■ ]
=mol;

stropy(angles(anglenum).a_resseq[],
resseq);

stropy(angles(anglenum).a_atom■ ],
atname);

break;
case4:

angles(anglenum).a_type
=

|NACTIVE; break;

} /*
ARGSUSED
"A

§



struct.i
/*
$Header:
/usr/src/local/midas/src/editor/RCS/structiv
3.183/11/2315:18:08binRelchar /*{

*Copyright
(c)1983bytheRegents
oftheUniversity
of
California. *Allrightsreserved.

/* *

setupadd
-
setuproutinesforaddgrpcommand

*/
setupadd()

{

editres
=
selres; prepres

=
NULL; realedit

=
editadd;

} /* *

editadd
-
callroutine
toinsertselectedatomintotable */

editadd(selected,index,atmanne) intselected; intindex; char“atname;
{

if
(selected)

insertado(mol,resseq,restype,&atomdata[index),atname);

} /* *

setupadd
-
setuproutinesforaddaa,swapaa,swapnuc,etc.commands

*/
setupgetres() editres

=
selres; prepres

=
NULL; realedit

=

editgetres;
} /* *

editadd
-
callroutine
toinsertselectedresidueintotable */

editgetres(selected,index,atname)
*

Release2.05Jul1983
} *

Release2.123Aug1983 */ intselected; intindex;

“atname;
if
(selected)

insertgetres(mol,resseq,restype,&atomdata[index));
/*
ARGSUSED
"A

§



/usr/src/local/midas/h/intr.h
/*
$Header:intr.h.v1.286/102916:40:51pettExp$
y /* *

Copyright(c)1983bytheRegents
oftheUniversity
of
California.

*Allrightsreserved.
*

Release2.013May1983
*

Release2.126Jul1983
*

Release2.227Aug1983 */ #ifndefVms #include<mdbs.h> #include<midas.h>
#if

GRAFENG
==PS2 #include<ps.h> typedefintfps_t;/*Thistypedef

isfor
backwards

*

compatibility
forsessionfiles.

*
Thetypeshouldreallybeps_t

*
butthevaluesin
sessionfilesare *ints.Ooops.Conrad

/

#endi■PS2 #if
GRAFENG
==IRIS #include<irisdefs.h> typedefps_tfps_t; #endifIRIS #elseVrns #include"MIDAS$H:machdef.h" #include"MIDAS$H:mdbs.h" #include"MIDAS$H:midas.h"

##
GRAFENG
==MPS #include"MIDAS$H:ps.h" typede■intfps_t;/*Thistypedef

isfor
backwards

*

compatibility
forsessionfiles.

*
Thetypeshouldreallybeps_t

*
butthevalues
in
sessionfilesare

*
ints.Ooops.Conrad
/

#endi■MPS #if
GRAFENG
==IRIS #include"MIDAS$H:irisdefs.h" typedefps_tfps_t; #endifIRIS #endifvms

/* *
typeforviewportcoordinates.

*/ #if
GRAFENG
==PS2
||

GRAFENG
==MPS typede■intvp_coord; #endi■ #if

GRAFENG
==IRIS typedefScoordvp_coord; #endi■ #if

GRAFENG
==IRIS typede■doubleknob_t; #eleeIRIS typede■intknob_t; #endi■IRIS #include<stolio.h>

/*
#defineKDEBUG
/*
displayknobdataduring"setdebug"
/ #if

GRAFENG
==PS2 #defineMATSIZE

18/*
MATCONR
+1.6matrix
+
POPJ
"/

#endi■PS2 #if
GRAFENG
==IRIS #defineMATSIZE

16/*4x4matrix
*/

#endi■IRIS #if
GRAFENG
==MPS #defineMATCTRL

6/*6
controlwords
"/

#defineMATSIZE(MATCTRL118)
/*
control
,

MATCONR
16matrix
,

POPJ
/

#endi■MPS #defineCURSCHR
'+' #define

Pl
3.1415926 #defineFRAMESIZE5000 #defineGNOMONSIZE

50 #defineNMATRIX(MAXINROT:MAXMOD+2) #defineVNAMELEN
10/*Viewnamelength
‘’

#defineINACTIVE
O

#defineACTIVE
01

#defineISOBJ01 #defineHASURF02 #defineMODSEL((01<<
MAXMOD)
-1)

#defineDEBUGSW020000

§



/usr/src/local/midas/h/intr.h
#defineSDEBUGSW0.40000 #defineRESETSW01.00000 #defineMAXSTACK

10 #defineMAXALIAS
20 #i■

GRAFENG
==MPS #definePVSIZE1500

#
endi■ #definePUBMODE0644 #defineINBUFSIZE256 #defineCOMMENT

'#' #ifndefVms #i■
GRAFENG
=IRIS #defineDOSTATS #endi■ #endi■ #if

GRAFENG
=IRIS #defineINITCHSZ

3
#define|N|THITHER255 #defineINITYON

O
#defineINITSCALEK16K #elseIRIS #defineINITSCALE((ps_t)2)

#defineINITHITHER255 #defineINITYON50 #endifIRIS #defineINITSPEED
10 #if

GRAFENG
=IRIS #defineWRATIO

1

#defineDRATIO
3

#defineCUTOFF-29000 #defineK_ANGLE
1

#defineK_DISTANCE
.25 #defineK_CLIP

1

#defineK_SCALE
2

#elseIRIS #defineWRATIO1.0 #defineDRATIO1.0 #defineK_ANGLE
2

#defineK_DISTANCE.1667 #defineK_CLIP.1667 #defineK_SCALE.001667 #endifIRIS

/*Inputstackdepth
*/ /*

Number
ofaliases
*/ /*Pairviewportsize"/ /*Publicfilemode*/ /*Inputbuffersize

/ /*Initialcharactersize"/ /*Initialhitherplaneintensity
ºf /*Initialyonplaneintensity

‘y /*Initialscalingvalue(doubleswindow)
/ /*Initialspeedreduction

*/ /*
Windowwidth/displayedobjectwidth"/ /*

Distancefrom
screen/half-screen
width*/ /*

Displayextendingbeyondhereis
clipped
7 /*

adjustment
onanglesreadfromknobs
7 /*

adjustment
ondistancereadfromknobs
/ /*

adjustment
onclippingdistance
% /*

adjustment
onscalefactorsfromknobs
ºf /*

adjustment
onanglesreadfromknobs
"Z /*

adjustment
ondistancereadfromknobs
7 /*

adjustment
ondistancereadfromknobs
ºf /*

adjustment
onscalefactorsfromknobs
ºf

#define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define #define
/*

/ #define #define #define #define #define #define #define #define
C_LEFT C_RIGHT C_BOTTOM c_TOP c_HITHER C_YON REASSIGN VERBOSE STPAIR ORTHO DTEXT INSTEREO INDEP SHOWCOFG ONEBUF DLIGHTS RECORD DLABELS HALFBOND DDEBUG MMOVIE DCONTROL XBOND XLABEL XSURF s_OPEN S_CLOSE s_EXPOSE

*
turntypesforslowdown()

T_ROCK T_ANGLE T_SHIFT REPLY MODELSW(I) LINEWIDTH(■ ) LINEHEIGHT() ABS()

#i■

GRAFENG
==IRIS

/*
Windowandclippingplaneindices
*/

: 01L/*
Settableflags
/ 02L 04L 01.0L 02OL 0.40L 01.00L 0200L 040OL 01.000L 02000L 0.4000L 0.10000L 020000L 0.40000L 01.00000L 0200000L 0.400000L 01.000000L

/*showcontrolpanel(IRIS)
/ /*showbondobject(IRIS)
/ /*showlabelobject(IRIS)
/ /*showsurfaceobject(IRIS)
/

1 O 8/*8
framesforf3.6andasa160*/ O 1 2

repbuf[(nreply
=
(nreply"4
MAXREPLY
+1))
-1)

(01&()) ((1-3)
*
2000) (800+100

*(i))

((()<0)7-():())

§



/usr/src/local/midas/h/intr.h
#
defineCOMMAND
Y
(textheight
+10) #

defineCOMMAND
X10 #

endifIRIS longlseek(); doublesin(); doublesqrt{); char‘stropy(),“strcat(),“sprintf(); structmodeldef
{

fps_tcom(3],trig); char
molname[MOLNMSZ);

char
altname{MOLNMSZ];

char
surfname■ MOLNMSZ);

intactive; intflags; intnused; floatco■ g[3]; floatrange; ps_tmatrix(4][4];
structinrotdef
{

intr_stat; intr_inita; angle_tr_angle; charr_label(60);
structdist_def
{

intd_stat;
#if
GRAFENG
=IRIS

unsignedd_locí2];
#else

Matrixd_mat(2]; ps_td_x(2],d_y(2],d_z(2];
#endi■

ps_td_save(2][4]; floatd_value; chard_label(60);
};

structangle_def
{

intastat; inta_natom;
#if
GRAFENG
=IRIS

unsigneda_loc■ 4];

#else #endif struct struct struct
}; #if struct

Matrix ps_t ps_t float char turn_def fps_t int int knob_def char char char char char char char move_def struct struct struct struct struct struct struct struct alias_def char char

a
mat(4]; a_x(4],a_y(4),a_z(4];

a

save/4][4]; a_value; a_label(80); t_speed; t_frames; t_wait;
{

k_rot(3]; k_tran■ 3]; k_inrot|MAXINROT}; k_clip■ &]; k_scale; k_section; k_thickness; {

turn_defm_rot|3]; turn_de■m_rock[3]; turn_defm_tran■ 3]; turn_defm_clip■ &]; turn_de■m_inrot|MAXINROT};
turndefm_scale; turnde■

m_section; turn_defm_thickness; {

“aname;/*Aliasname*/ “aline;/*Aliasexpansion
"/ GRAFENG

==MPS psobs struct struct “psobs;
{

udl_preamblepreamble; udl_entryuentry(MAXPSOBS];

§



/usr/src/local/midas/h/intr.h
intusermask;
/*
Originalumaskofuserºf inteditfa■ z];/*Pipefiledescriptors
/ inteditpid;/*Editorprocess

id"/ intnoeditor;
/*Flaginhibitingspawnofeditor
7 fps_twin(6),clip■ b);/*

Windowandclippingboundaries
•

fps_twl,wr,wb,wi,wh,wy,weye;/*Actualwindowparameters
*/ #if

GRAFENG
==PS2
||

GRAFENG
==IRIS char"prompt;

/*
Currentcommandprompt
*/

#endi■ #if
GRAFENG
==IRIS vp_coord

vl,wr,vb,vi;/*
Viewportparameters
*/

Colorindexvh,vy;/*Hitherandyonintensities
ºf int

textheight,textwidth;
/*
Width/height
ofregular(small)fontº/ int

normheight,normwidth;
/*
Width/height
ofnormalsizefont
/

#elseIRIS vp_coord
vl,Vr,vb,vi,vh,vy;/*
Viewportparameters
/

#endifIRIS externintnoknob;
/*#knobsonsystem
7 fps_tscaleval;

/*
Scalingvalue*/ fps_tcx,cy,cz;/*

Centerofrotation
*/ #if

GRAFENG
==IRIS Colorindexdistcolor;

/*Coloroflinesfordistances
*/ #elseIRIS intchsize;

/*Labelcharactersize"/ intdistcolor;
/*Coloroflinesfordistances
*/

#endi■IRIS int
s_expose;
/*
Number
of
refreshesperframe
"Z charsetcofr;

/*Flagindicating
ifcofrisset7 charreduction;

/*Knobvaluereductionfactor*/ charnmol,nreply,nrot,ndist,nangle,nalias;/*#ofeachtype char
repbuf[MAXREPLY][128);
/*Replybuffer
/

char
combuf[INBUFSIZE];
/*Inputcommandbuffer
'/ charlastcom(128);

/*Lastcommandtypedin*/ #if
GRAFENG
=IRIS charusage(30);

/*Usagemessage
7

#endi■ #ifoiefKDEBUG charknobuf[2][128);
/*
Debuggingknobvaluebuffer
'/

#endi■ ps_t
matbu■ NMATRIX*MATSIZE];
/*PDPversionof
matrices
*/ #if

GRAFENG
=IRIS ps_t

frame(FRAMESIZE];
/*
Rotationlabel(fixedprotion)
/

ps_t
gnomon(GNOMONSIZE];
/*
Gnomonobjectbuffer
'/

#endi■IRIS ps_ttrans[3];
/*
Currentamountof
translation
*/ ps_tcowin(3];

/*
Centerof
window
*/

ps_trightmat[4][4],leftmat(4][4];
/*Leftandrightstereomatrix
*/ FILE“eo;/*Stdioeditoroutputdescriptor

*/ FILE"record■ d;
/*
Recordfiledescriptor
*/ floatrockpos[3];

/*Extentofrocking
*/ floatcom/3];

/*
Centeroforiginalwindow
7 floatwidth;/*Widthof

originalwindow
%

unsignedmolrot(MAXMOD);
/*
Globalrotationmatrix...

*

location
in
matbuf
/

unsignedinrot(MAXINROT!,
/*
Internalrotationmatrix...

*

position
in
matbuf
/

unsignedgenrot(2];
/*
Generalworkingmatrix...

*

location
in
mafbuf
/

unsignedswitches;
/*
Currentswitchvalue*/

unsignedselection;/*Actualmodelselection
*/ longflags;/*

Variouson/offflags
/

structmodeldef
models(MAXMOD);
/*
Moleculeinformation
"/

structinrotdef
rotation[MAXINROT};
/*Inf.rot,information
"/

structdist_defdistance[MAXDIST];
/*Dist,calc.information
*/ structangledef

angles[MAXANGLE];
/*Anglecalc.information
"/

structknob_de■knobs;
/*Knobassignmentinformation
"/

structmovedefmovecoms;
/*
Keyboardmovementcommandinfo‘’

structaliasdef
atab|MAXALIAS];
/*Aliasdefinitiontable7 #if

GRAFENG
==MPS intarg0,arg1,arg2;/*

temporaries
forargumentpassing
*/

#definePSMEMFULL0x18a/*

mpsgspermo
formemoryoverflow
/ int

psmemfull;
/*
non-zerowhenrefreshmemoverflows
"/

#endi■
/* *

Thisstructuredependsonwhichvariables
*
mustbesavedfor
reconstructing
thecurrentview. */ structview_def

{

ps_t
v_matrix(MAXMOD][4][4];

fps_tv_triMAXMOD][3],v_co■ g[MAXMOD][3];
int

v_angle■ MAXINROT];
fps_tv_win(6],v_clip■ b); _t

v_scaleval;
#if

GRAFENG
=IRIS

intv_chsize; int
v_distcolor;

#elseIRIS

Colorindexv_distcolor;
#endifIRIS

floatv_rockpos■ 3]; floatv_com/3]; floatv_width;

§
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/usr/src/local/midas/h/intr.h
};

struct struct struct int knob_t #if Angle char #
define #endif

intv_setcofr; fps_tV_cx,V_cy,v_cz; vstckdef
{

structvstck_def structview_def wheap_def
{

structwheap_def structviewdef

“vs_next; "vs_view; “vh_next; *vh_view;

charvh

name■ vnAMELEN);
vstckdef*viewstck;
/*Viewstack*/

wheap_def“viewheap;
/*
Namedviewheap*/ slowfac;/*

slowdownfactor
*/

getknob■ ),readknob(); GRAFENG
==IRIS rotangle(); "knob_str();

NOSWITCH
IRIS

16

:
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midas.c
/*
$Header:midas.c.
v3.4386/11/0513:10:51pettExp$7 /* *

Copyright(c)1983bytheRegents
oftheUniversity
of
California.

*Allrightsreserved.
*

Release1.09Apr1982
*

Release2.013May1983
*

Release2.126Jul1983
*

Release2228Aug1983 */ #include"intr.h" #if
GRAFENG
=IRIS charid]-"MIDASINTERACTIVEMODULE"; #endi■ #if

GRAFENG
==PS2 #include<sys/ioctl.h> #include<ps2.h> #endi■PS2 #if

GRAFENG
==IRIS #include<device.h> externint

Gl_r_coms; externint
Gl_w_resp; #endifIRIS #include<signal.h> #ifdefvms #defineindexStrohr #elee #if

GRAFENG
=IRIS #include<sys/local.h> #endifIRIS #endi■ #if

GRAFENG
==MPS intextdmem

=
FALSE; mpserr(errbu■ ) short‘errbuf;

{

staticintrecall
=0;

/*
default
istousenon-refreshpartition
*/

if
(errbuf[1]==
PSMEMFULL)
{

psmemfull
=1;/*
refreshmemoryoverflowed
"/

return;
} if

(recall)
gotobad;/*
recursivecall"/

recall#4; eprint(errbu■ ); fprintf(stderr,
"n
MODULE:%s"n",id);

fprintf(stderr,"Aborting...An"); mpstop■ );
bad:

abort();
}

#endi■MPS externint_cursorpos; /* -

MIDAS
-

MolecularInteractiveDisplayAndSimulation
-
Mainprogram
-

startsuptheeditor,initializevariables
*/

andexecutescommanduntiluserquits.
main(argc,argv) int char

{ #if #endi■ #if #endif #if #endi■ #if

argc; “argv; registerinti;

GRAFENG
=IRIS registerintplusflag; intcount,matnam,chrstat,p(2]; intsamepic; intsesmum; intoffset,pick_pos; charsession[80]; char“startup,rcí80); shortmagic; GRAFENG

==PS2 structpsobspsb|MAXPSOBS]; GRAFENG
==MPS intmatloc; GRAFENG

==IRIS registerlongQ;

§



midas.c #endi■ #if #endi■ #if #endi■
staticshortinput,x,y,

externint_pskblen; GRAFENG
=IRIS externint_b,ly; intstop■ ); char*getenv(),“index();

/*Checkfor
arguments.Onlyoneargumentallowedandmustbe *a

savedsessionfile.*/ sesnum
=-1; count

=0; for(i=1;i<argc;it?)
{

if
(argv[i][0]
='-'){

sesnum
=i,

Count-H;
}
#if elseif

(argv[i][1]=='m')
{

execl(MENUPROG,"midas.menu",0);

perror(MENUPROG);
anare■

==MPS

elseif
(argv[i][1]=='x')

extdmem
=
TRUE;

MPS switch(count)
{

case
0:

break;#endif
case
1:
#if

stropy(session,argv[sesnum]);
i=

strlen(MSESSION); count
=

strlen(session);
if
(count
>){

if

(strncrimp(&session(count-i),MSESSION,
))

streat(session,MSESSION);

}
else

streat(session,MSESSION);
i=

open(session,
0); if(i…0){

perror(session); exit(1);
read(i,(char*)
&magic,sizeofmagic);

if
(magic
-

SES_MAGIC)
{

fprintf(stderr,

"%s:Nota
MIDASsessionfile.Vn", session);

exit(1);
close(); zapchar(session,

'.'); break;
default
:

■ printf(stderr,
"Usage:midas[-flags][session_filename
Mn");

exit(1);

} /*
InitializethePictureSystemvariables,knobs,etc.*/

setupps();
wh=
INITHITHER;

vy=
INITYON; GRAFENG

==PS2
i=

open("/dev/ps.map",
0); if(i.<0){

printf("Waiting
forPictureSystem.An"); while(open("/dev/ps.map",

0)<0)

sleep(5); printf("Ready.Mr");
}

close(); psinit(); BUFRPS(256); setps((psaddr_t)MAXPSMEM,MAXPSOBS,psb); PS2 GRAFENG
==MPS /* *

FortheMPSweareverycarefulwhatwedohere,
*
sincethechildprocess(MIDASEDITOR)hasnot

*
yetbeenstartedanditwilldoanmpinit()as *

well.Basicallyweonlydothingsthataffect
*

variables
inouraddressspaceandnotthestate

*oftheMPShardware(otherthanverybasic
*

initialization).
*/

if

(extdmem)
{

mpinit(&0,&1); /* *
Thefollowing
istheonlycallto
ucontx().

*
Thismeansthatwearealways
intheMPSCTX

*

contextandhenceneverneedtorecallucontx().
*/

;
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midas.C #endi■ #if

uconb.(&MAXPSOBS,psobs,&MPSCTX);
}
else
{

mpinit(&NRMEMSZ); uconbº■ MAXPSOBS,psobs,&NORFCTX);
einit(mpserr);

/* *
ThePS2softwaremaintains"lenp's"relative
to *

thebeginning
ofPSmemory,whiletheMPSsoftware

*

maintainslenp'srelative
tothebeginning
of *

eachobject.Weaccountforthisdifferencebelow.
*/ matloc

=

MATCTRL
+1; MPS GRAFENG

==IRIS ginit(); chunksize(252);
/*locoffirstdatawordin
matbuf
"/

#ifndefNO_BUTTONBOX #endi■ #endi■ #if #endi■
dbtext(");
/*thefirsttimeanyoneusestheboxafterstartup,
/

dbtext(");
/*thefirsttwodbtext()sonlybring
itonline/

dbtext("UCMIDAS"); setdblights(OL); doublebuffer(); goonfig(); choosecolors();
ir

color(BLACK); clear(); iris_colors(); swapbuffers(); font(NORMFONT), normheight=getheight()
+2;

normwidth
=

strºwidth(""); font(SMALLFONT), textheight
=

getheight()
+1;

textwidth
=

strºwidth(""); curson(); makecontrol(); IRIS GRAFENG
==
PS2|GRAFENG
==IRIS makeprompt("Command:

"); /* *
Setuptheinitialmatricesasidentitymatrices.

/*seecomment

#if #endi■ #if #endi■ #if #endi■ #if #endi■ #endi■ #if

*/
GRAFENG
==IRIS count

=0; IRIS for(i=0;i<
MAXMOD;
it4){

_imatº(models(i).matrix); matnam
=('m'<<8)|('0'
+i); GRAFENG

==PS2

maksps(matnam,&count); molrot■ ]
=
count
+1; tran■ O,0,0); stopps(); matbu■■ i"MATSIZE]

=

MATCONR; matbu■■ 'MATSIZE
+

MATSIZE
-1)=
POPJ,

_imat:(&matbuf[molrot■ .]]);
PS2 GRAFENG

==IRIS

makeobj((Object)matnam); translate((Coord)
0,
(Coord)
0,
(Coord)0);

closeobj(); molrot■ ]
=
count:
*

MATSIZE; _imatº(&matbuf[molrot■ .]]);
IRIS GRAFENG

==MPS

ubegin(&matnam,&count); molrot■ ]
=
matloc; ttran(&O,&0,&0); matloc+=

MATSIZE; uend();
MPS

}
for(i=0;i<
MAXINROT;it?)
{

matnam
=
('r'.<<8)|('0'
+i); GRAFENG

==PS2

maksps(matnam,&count); inrot|||=count
+1; tran■ O,0,0); stopps(); matbu■■ (MAXMOD+)*MATSIZE

=

MATCONR; matbu■ (MAxMOD+1)*MATSIZE
+

MATSIZE-1]
=
POPJ,

_imat:(&matbuf[inrot■ .]]);
PS2 GRAFENG

==IRIS

makeobj((Object)matnam); translate((Coord)
0,
(Coord)
0,
(Coord)0);

closeobj(); inrot■ ]=counttº
*MATSIZE;

§
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midas.c #endi■ #if #endi■ #endif #endi■ #if #endi■ #if

_imatº(&matbuf[inrot■ .]]);
IRIS GRAFENG

==MPS

ubegin(&matnam,&count); inrot■ ]
=
matloc; ttran(80,&0,&0); matloc+=

MATSIZE; uend();
MPS

}
for(i=0;i<2;it?)
{

matnam
=
('g''<<8)|('0'
+i); GRAFENG

==PS2

maksps(matnam,&count); genrot■ )
=
count+1; tran■ O,

0,0); stopps();
matbu■■ (MAXMOD+MAXINROT:)*MATSIZE]
=

MATCONR;
matbu■■ (MAXMOD+MAXINROTºi)"MATSIZE
+

MATSIZE-1]
=Po

_imatº(&matbuf[genrot■ ]]);
PS2 GRAFENG

==IRIS

makeobj((Object)matnam); translate((Coord)
0,
(Coord)
0,
(Coord)0);

closeobj(); genrot■ ]
=
count:
*

MATSIZE; _imatº(&matbuf[genrot■ ]]);
IRIS GRAFENG

==MPS

ubegin(&matnam,&count); genrot■ ]
=
matloc; ttran(&O,&0,&0); matloc+=

MATSIZE; uend();
MPS

}

GRAFENG
==PS2 makeps(pc',&count); entryps(ba'); tran(0,0,0); stopps(); huesat(WHITE);

/*Makesurethere'ssomethingther

/*
Preparetheleftandrightmatricesforstereo
"/

getrot(leftmat,-546,YAXIS); getrot(rightmat,546,YAXIS);

#endi■ #if #endi■ #if #endi■ #if #endi■ #ifndef #if

PS2 GRAFENG
==IRIS /*

Preparetheleftandrightmatricesforstereo
/

getrot(leftmat,-3.0,YAXIS); getrot(rightmat,
3.0,YAXIS); IRIS GRAFENG

==MPS /*nowreadthematricesbackto
initializetheincorecopyŽ arg0=

psobs->preamble.u_min
+1;/*locofmatsinPSmemory
7 arg1=

sizeof(mathu■ )
/
sizeof(ps_t);/*
amount
toread"/

uread(&arg0,&arg1,matbu■ ); ubegin(&pc',&count); ttran(&O,&0,&0); uend(); ubegin(&bd',&count); tran(80,&0,&0); uend();
/*
Preparetheleftandrightmatricesforstereo
/

getrot(leftmat,8-546,&YAXIS); getrot(rightmat,&546,&YAXIS); MPS /*Startuptheeditorwhichwillhandlethedatabaseendofthings.
*/

putps();
/*saveUDLcontextforeditor*/

GRAFENG
==IRIS gflush(); IRIS if

(noeditor)
{

/*Don'tstarteditorprocess
*/ editfo■ o)=-1; editfo■■ ]=1; gotonoedit;

} if
(pipe(editfa)«0||
pipe(p)
<0){

fprintf(stderr,"Nopipesavailable\n"); exit(-1);
". if

((editpid=
v■ ork())==-1){

fprintf(stderr,"Nomoreprocesses\n"); exit(-1);
} if(editpid==0){

GRAFENG
=IRIS

externint_cofid;
*

-
_*
:tl-->*

*,
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midas.c #endif #if #else #endi■ #if #else #endi■

externint_fsid: externint_kbfid; externint_tab■ id; externint_siafid, externint_psio■ d,
/*Closeoff
unnecessaryfiles
/ if(cofidl--1)

close(cofid);

if(fsfidl--1)

close■fsfid);

if(kbfidl--1)

close(kbfid);

if(
tab■ id
--1)

close(tabfid);
if(
sia■ id
--1)

close(siafid);
if(
psio■ d
--1)

close(psio■ d);

IRIS

/*Createthepipe"/
close(0);

if
(dup(editfo■ o)
–0)

fprintf(stderr,"Dup
0
failedn");

close(editfo■ o)); close(editfo■■ ]);
GRAFENG
==IRIS

if
(dup2(p(1),IRIS_STDOUT)
==-1)

IRIS

if
(dup2(p(1],
1)==-1)

IRIS

fprintf(stderr,"Dup
1

failedyn");
close(p(0); close(p(1]);

/*Fireuptheeditor*/
argv[0]
=

"EDITOR";
if
(sesnum
=-1)
{ GRAFENG

=IRIS

argv[sesnum]="-?v";
IRIS

argv[sesnum]
="-v";

IRIS

execy(EDITOR,argv);

}
elseif(argc==1){

#if #else #endi■ #if #else #endi■ #else

GRAFENG
=IRIS

execl(EDITOR,"EDITOR",
".-

IRIS
(
ºv",oy;

execl(EDITOR,"EDITOR","v",o];

IRIS

}
else
{

charbuf[80]; stropy(buf,argv[1]);

GRAFENG
=IRIS

streat(buf,"?v");

IRIS

streat(buf,"v");

|RIS

argv[1]
=buf,

execy(EDITOR,argv);

}

perror(EDITOR); exit(1);
}

close(editfo■ o)); dup2(p(0),editfo■ o); close(p(0); close(p(1]); Vms /* *

Setupstandardpipeenviroment.
*
Thisis
somewhatmessyinVMSsince

*
closeanddup2arenotgenericsystem

*
callsandhencecannotbedoneafter

*a
v■ orkbutbeforetheexecl,since

*

variables
intheparent'saddress

*
spacearethenmodified.

*/ dup2(editfa■ ol,FROMPARENT); close(editfo■ o)); editfa■ ol=
FROMPARENT; dup2(editfo■■ ],TOCHILD); close(editfo■■ ]); editfa■ t]=TOCHILD; dup2(p(0),FROMCHILD); close(p(0); p(0)=

FROMCHILD; dup2(p(1),TO_PARENT); close(p(1]); p(1]=

To_PARENT,

#



#iftie■ #endi■
if
((editpid=
v■ ork())==-1)
{ ---

■ printf(stderr,"MIDAS:can'tcreatesubprocessWn"); exit(1);
} if(editpid==0){

/*Fireuptheeditor
*/

startup
=
EDITOR;

if

(access(startup,
05))
{

fprintf(stderr,"MIDAS:can'tspawneditorn"); perror(startup); exit(1);
}

argv[0]
=

"EDITOR";
if
(sesnum
=-1)
{

argv[sesnum]
=

extdmem?"-?vX":"-?v"; execu(startup,argv);

}
elseif
(argc==1){

execl(startup,argv[0],extdmem7"-?vX":"-?v",
0);

}
else
{

charbuf[80]; stropy(buf,argv[1]); streat(bu■ ,extdmem?"?vº":"?v"); argv[1]
=buf;

execu(startup,argv);

}

perror(startup); exit(1);
close(editfo■ o)); editfa■ ol=

FROMCHILD; close(p(1]);
midas.C. #endi■

}
vrns if((eo=

foopen(editfa■ o),"r"))==NULL)
{

fprintf(stderr,"Outoffiledescriptorsn”); stop■ );
/*

NOTREACHED
"A

Vrns /*ThefirstreadonapipeunderwmsalwaysreturnsNULL “soweconsume
it
herebeforeanythinggetsmessedup/ fgets(rc,sizeofro,eo); vms if

((startup
=
fgets(rc,sizeofro,eo))==NULL
||

stromp(rc,"SYNC\n"))
{

noedit: #if #endi■ #if #endi■ #ifdef #endif #iftief #endi■ **-

■ printf(stderr,"Outofsyncwitheditorun");
if
(startup==NULL)

■ printf(stderr,"(EOFoneditorpipe)\n");
fprint(stderr,"Editor
=
\"%s"n",EDITOR); exit(1);

} if

(signal(SIGINT,stop)
=

SIG_DFL)
signal(SIGINT,SIG_IGN); signal(SIGTERM,stop); GRAFENG

==MPS /*FinishMPSinitialization
*/

getps();
/*backtoourcontext
"A

sdbuff(); |color(&WHITE); MPS GRAFENG
==IRIS /* *

Wehavetosendthecolormapppingdowntotheeditorbefore
*

anythingelsecanhappen.
*/

{

externintc_range,c_factor; charbuf[80] sprintf(buf,"mapcolorsºdºd",c_range,c_factor); sendcom(bu■ );

/*
Createthedisplayframe
7

makeframe(); FILLDISK fakefile(TMPDIR(fakefile),
"w"); FILLDISK PLAYBACK fakefile(TMPDIR(fakefile),

"r"); PLAYBACK
/*Setuptherecordfiles"/

usermask
=
umask(0); record■ d
-

fopen(RECORDFILE,"wit");
if
(record■ d==NULL)
{

perror(RECORDFILE);

-
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=

midas.C.

stop■ );

}

#ifolefSIGIO

setlinebuf(recordfa);
#endifSIGIO #iftie■ #endi■ #iftief #endif #if #endi■

/*
Initializeallvariables
"Z for(i=0;
i<3;itt)

knobs.k_rot[■ ]
=

knobs.k_tran■ i)
=
noknob;

for(i=0;i<6;it.)

knobs.k_clip■ i]
=
noknob;

for(i=0;i<
MAXINROT;
it4)

knobs.k_inrot■ ]
=
noknob; knobs.k_scale

=
noknob; knobs.k_section

=
noknob; knobs.k_thickness

=
noknob; PLAYBACK getfake(); PLAYBACK switches

=
fewitch(); getknob(0,3); FILLDISK putfake(); GRAFENG

=IRIS chsize
=

INITCHSZ; IRIS reduction
=

INITSPEED; selection
=
switches; distcolor

=
YELLOW; scaleval

=

INITSCALE;
/*Readthestartupfiles7

startup
=

getenv("MIDASRC");
if
(startup==NULL)
{

sprintf(rc,"sourceºs\n",MIDASRC); procom(rc);
}
elseif

(access(startup,
04)==0){

sprintf(rc,"source9%sun",startup); procom(rc);
} if

(access(MENURC,
04)==0){

stropy(rc,"source"); streat(rc,MENURC); streat(rc,"\n"); procom(rc);

#ifndef #else #endi■ #ifndef #else #endi■ #ifndef #else #endif #if #endif

unlink(MENURC);
} /*Readtheuserstartupfile(s)7

startup
=

getenv("HOME");
if
(startup
–
NULL)
{

stropy(rc,startup);
vrns

streat(rc,"...midasrc"); streat(rc,"midas.rc");
if

(access(rc,04)
==0){

sprintf(REPLY,"Reading"%s"n",rc);

Vms

sprintf(rc,"source9%s/.midasrc\n",startup); sprintf(rc,"sourceºsmidas.rc\n",startup); procom(rc);

}
vms if

(access("...midasrc",
04)==0){

stropy(REPLY,"Reading'.midasrc"n"); procom("source.midasrc\n");
} if

(access("midas.rc",
04)==0){

stropy(REPLY,"Reading'midas.rc\n"); procom("sourcemidas.rcum");
/*Ifa
sessionwasspecified,read
itin7

procom("savepos"); nreply
=0; if

(sesnum
=-1)
{

stropy(REPLY,"Restartingsession."); drawem(TRUE); init(session);
} if

(flags
&
DLIGHTS)

lights((int)selection);
GRAFENG
=IRIS rtp(1); IRIS

§
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midas.C.
#if #ifoief #endi■ #if #else #endi■ #if #endi■ #if #endif ## #endi■

calcent(selection);
/*Loopuntiluserquits7

samepic
=
FALSE; GRAFENG

=IRIS plusflag
=0; for(;){

PLAYBACK
getfake();

PLAYBACK if
(sameplc)

drawem(TRUE);
else
{ GRAFENG

=IRIS

rstfram();
/*Noredrawunless
...

IRIS IRIS GRAFENG
==PS2

if
(flags
&
MMOVIE)
{

shutter(S_OPEN); expose(s_expose); shutter(S_CLOSE);

PS2

}

chrstat
=

getchr(combu■ ,TRUE);
GRAFENG
==IRIS

checkpick();
if
(chrstat:
0){

nreply
=0;

stropy(REPLY,"Executing..."); drawem(TRUE);
GRAFENG
=IRIS

rtp(0); nreply
=0;

fixtran■ selection); calcent(selection); procom(combu■ ); stropy(lastcom,combu■ );
if
(flags&
RECORD)
{

■ printf(recordfø,"%s"n",combu■ );

IRIS

*/

/*Typed
a

completeline
!

#if #endi■ #if #endif #ifdef #endif
}

flush(record■ d);
l–

GRAFENG
=IRIS plusflag

=

(index(combu■ ,CURSCHR)
=
NULL);

if
(plusflag==0)

autocur(0);
rtp(1);

IRIS

} GRAFENG
=IRIS

elseif
(chrstat
&0){

i=

(index(combu■ ,CURSCHR)
=
NULL);

if
(plusflag&&I)

autocur(1);
elseif
(plusflag&&li)

autocur(0);
plusflag
=i,

} if
(plusflag)
{

tablet();
if
(ispchd()==PIDWU)
{

O- onset-strlen(combu■ ); pick_pos=(int)

(index(combu■ ,CURSCHR)-combu■ ); dopick(combu■ ,
ix,y,sizeofcombu■ ); _pskblen

=

strlen(combu■ );
if
(pick_pos
:=cursorpos)

_cursorpos+=pskblen
-

offset;
plusflag
=

(index(combu■ ,CURSCHR)
=
NULL);

if
(plusflag==0)

autocur(0);
rtp(1); chrstat

=-1;

IRIS

samepic
=

(movem())
&&(chrstat==0);

FILLDISK
putfake();

FILLDISK
}

#include<ctype.h> dopick(s,
x,y,
s_size) char

*s; --

---
-tl,-
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midas.c
int

{
#if #

define #endi■ #if #endi■ #if #endif #if

x,y,
s_size; registerchar*cp,“spntr; ps_teye; charbuf[BUFSIZ); externchar“index(); intoffset,oldlen; GRAFENG

==IRIS

NUM_NAMES
6L

registerunsignedlongnum; staticunsignedshort
namebuf[NUM_NAMES);

if
((flags
&

(INSTEREO
|

STPAIR))==STPAIR)
{

stropy(REPLY,"Cannotpickinpairmode.An"); return;
} /* *

Loadinthe
transformationsincestereoputsthewrongonein */ /*

Positiontheeyeofthewindow
% eye=

(flags
&
ORTHO)
7wh:weye; GRAFENG

==PS2 unit(); wport(vl,
wr,wb,vi,whovy); window(wl,

wr,wb,wº,wh,wy,eye); scale(K16K,K16K,-K16K,K16K); tran■ -cowin[0],-cowin[1],-cowin[2]); PS2 GRAFENG
==MPS tident(); vbound(&vl,&vr,&vb,&vt); argo-(vh->2);arg1=(vy>>2); vinten(&argo,&arg1);

if
(flags
&
ORTHO)

twind(&wl,&wr,&wb,&wt,&wh,&wy);

else

twindp(&wl,&wr,&wb,&wt,&wh,&wy,&weye); tscale(&K16K,&K16K,&-K16K,&K16K); arg0=
-cowin[0];arg1=
-cowin■1];arg2=
-cowin(2]; tran■ &arg0,&arg1,&arg2); MPs GRAFENG

==IRIS

#else #endi■
}

#if /*

if(wl--wr)

return; depthcue(FALSE);/*pickingwon'tworkin
depthcue,
sobesure
/

pushmatrix(); pushviewport();
/* *

theviewportcommandmustbedonebeforethepick;
it
doesn't

*
seemtomatterthatitisdoneagainafterinir
showmat().

*/
viewport(vl,
wr,vib,vt);

pick(namebu■ ,NUM_NAMES); ir_showmat((ps_t
*)
NULL,v,wr,wb,vi,(flags
&
ORTHO)
7
wh:weye); callobj(O_PNTS); nreply

=

endpick(namebu■ ); popwiewport(); popmatrix();
if
(nreply
l-1)

return;
num=namebuf[2]
I

(((unsignedlong)namebuf[3])
<<16);

sprintf(repbuf[0],"#%d:%s@",namebuf[1],ra_num_to_name(num)); stroat(repbuf[0],ra_num_to_name(namebuf[4]));
nreply
=0; IRIS nreply

=0;
sprintf(buf,"pick9%d*dn",
x,y); sendcom(bu■ );

if

(repbuf[0][0]
='#')

return;

/*Didnotreturnanatomspecifier
*/

oldlen=strlen(s); offset
=

strlen(repbuf)
-1;/*lesssizeof
CURSCHR
/ if

(oki_len
+
offset>=s_size
||
offset
&0)

return;
cp=
index(s,CURSCHR);

for(s_pntr
=s+oldlen;spntrixco;s_pntr--)

*(s_pntrºoffset)
=*spntr;

stmcpy(cp,repbuf,offset
+1);

GRAFENG
==PS2||GRAFENG
==IRIS

*
makeprompt:

*/

Setthecurrentprompt
tobethegivenone.

makeprompt(str)

§
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{

prompt
=str; #if

GRAFENG
==IRIS

makecommand();
#ifdefnotcief dumpmats() inti; ps_t*mp; mp=

matbu■ ; for(i=0;i<
NMATRIX
•

MATsize;
)(

fprintf(stderr,"...ot",("mpºt)
&
0xFFFF);

if(++i9%.10==0

fprintf(stderr,"n");

}

■ printf(stderr,"n");

#endifnotoiefmidas.c char*str; #endi■
}

#endi■
}

§



init-C
/*
$Header:init.c.
v.

3.1286/07/1018:40:37fefExp$"/ /* •
copyright(c)1983bytheRegents
oftheUniversity
of
California.

*Allrightsreserved.
*

Release1.09Apr1982
*

Release2.013May1983
*

Release
2.119Jul1983 */ #include"intr.h" #if

GRAFENG
==IRIS #include<device.h> #endi■

/* *
Init
-

initializeMIDASfromasessionfile. */ init(file) char*file;
{

registerinti;
charfname[80],“cp; charbuf[80]; staticchar*msg

-

"Restartingsession...";
intlen; FILE“fa; structmodeldef

I_models(MAXMOD); structinrotdef
I_rotationIMAXINROT}; structdistdef
I

distance[MAXDIST]; structangle_de■Langles[MAXANGLE]; structwheapdef“wheap; structvstckdef“vstck;
/*Putoutthemessage
%

nreply
=0;

stropy(REPLY,msg); drawem(TRUE);
/*Readinalltheinformationfromthesessionfile*/

stropy(fname,file); cp=

&fname[strien(fname)); stropy(cp,MSESSION);
fo=
fopen(fname,"r");/*
alreadyknowfileis
readable
7

fseek(fd,2L,0);/*Magicnumber
'/

fread((char
*)l
models,sizeofI_models,
1,fo);

fread((char
*)l
rotation,sizeof
|

rotation,
1,fa); fread((char

*)I
distance,sizeofI_distance,

1,fa);
fread((char")Langles,sizeofLangles,
1,fo); fread((char

*)
&knobs,sizeofknobs,
1,fa); fread((char

*)

&movecoms,sizeofmovecoms,
1,fo); fread((char

*)
&reduction,sizeofreduction,
1,fa); fread((char

*)&vh,sizeofwh,1,fo); fread((char
*)&vy,sizeofvy,1,fo); fread((char

*)
&flags,sizeofflags,1,fa); fread((char

*)
&selection,sizeofselection,
1,fa); fread((char

*)&len,sizeoflen,1,fa); wheap
=
NULL; for(i=0;i<len;it!)

{

if
(vheap==NULL)
{

wheap
=
(structwheapdef")

malloc(sizeof(structwheapdef));
viewheap
=
wheap;

}
else
{

wheap->vh_next
=
(structwheapdef")

malloc(sizeof(structwheapdef));

vheap
=

wheap->vh_next;
}

wheap->vh_view
=
(structview_def")

malloc(sizeof(structview_def)); wheap->vh_next
=
NULL; fread((char

*)

wheap->vh_name,VNAMELEN,
1,fo); fread((char

*)

wheap->vh_view,sizeof(structview_def),
1,fo);

}

fread((char
*)&len,sizeoflen,1,fo); vstok

=
NULL; for(i=0;i<len;it?)

{

if
(vstck==NULL)
{

vstck
=
(structvstck_def")

malloc(sizeof(structvstckdef));

viewstck
=
vstck;

}
else
{

vstck->vs_next
=
(structvstckdef")

malloc(sizeof(structvstckdef));

vstck
=

vstck->vs_next; vstck->vs_view
=
(structview_def")

malloc(sizeof(structviewdef)); vstck->vs_next
=
NULL; fread((char

*)

vstck->vs_view,sizeof(structviewdef),1,fo);

§



init.C. #if #if

folose(■ d);
/*checktheflags
/

GRAFENG
=IRIS if

(flags&

INSTEREO)
sia(1);

if
(flags
&

HALFBOND)
sendcom("halfbond");

if
(flags
&

SHOWCOFG)
makegnomon();

GRAFENG
==IRIS if

(flags
&
ONEBUF)
{

singlebuffer(); goonfig();
if(vh-
INITHITHER||vy|=
INITYoN)

iris_colors();
/* *Iftheflagsaren'tsetaccording

tothedefault,wefake
*

entriesfromthekeypad
totogglethem.Thismodularizes

*
thetogglingcode,attheexpense
ofsomedifficulty
ifthe ‘padtogglesarerearranged.

Iftheyare,thesewillhaveto *bechanged.(Wedon'tneedtoqentertheupclickofthe
*

buttons,sincetheyarejustignored.)
*/ if

(!(flags
&

DCONTROL))
{

flags|=
DCONTROL; qenter(PADENTER,

1);

if
(!(flags
&

DLABELS))
{

flags|=
DLABELS; qenter(PADCOMMA,

1);

} if
(!(flags
&
DTEXT))
{

flags|=
DTEXT; qenter(PADMINUS,

1);

} if
(flags&

SHOWCOFG)
{

flags&=
-SHOWCOFG; qenter(PADPERIOD,

1);

} if
(flags&
XBOND)
{

flags&=~XBOND; qenter(PADPF1,
1);

#endi■ #if #endi■ #ifndef #else #endi■
}if

(flags
&
XLABEL)
{

flags&=-XLABEL; qenter(PADPF2,
1);

} if
(flags&
XSURF)

flags&=-XSURF; qenter(PADPF3,
1);

if
(flags
&
ORTHO)
{

flags&=-ORTHO; qenter(PADPF4,
1);

}

IRIS GRAFENG
==PS2 if

(flags
&
ONEBUF)

psbuf(1);
if
(!(flags
&
DLIGHTS))

lights(0);
/*Openupthemodelsandaddontherotationsanddistances
*/

nreply
=0; for(i=0;i<

MAXMOD;
it1){

if

(!_models[i].active)
{

if

(!_models||].flags
&
ISOBJ)
{

sprintf(buf,"openobject9%d9%s",
i,

I_models■ ].molname);
sprintf(REPLY,"%s(%s)",msg,bu■ ); drawem(TRUE); sendcom(bu■ );

}
else
{

Vms

sprintf(cp,".9%x",i);
sprintf(cp,"_%x",i);

stropy(I_models■ ]..altname,frame);
if

(!_models||].flags
&
HASURF)

sprintf(bu■ ,"open"%d9%s%s",
i,
frame,

l_models().surfname);
else

sprintf(buf,"open"%d*s",
i,
frame); sprintf(REPLY,"4s(%s)",msg,bu■ ); drawem(TRUE); sendcom(bu■ );

§
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}

}
for(i=0;i<
MAXINROT;i4+)

if

(!_rotation■ ].r_stat
&
ACTIVE)
{

sprintf(REPLY,"%s(%s)",msg,I_rotation[■ ].rlabel); drawem(TRUE); sendcom(I_rotation[■ ].r_label);
}

for(i=0;i<
MAXDIST;it:)

if

(!_distance[i].d_stat
&
ACTIVE)
{

sprintf(REPLY,
"%s(%s)",msg,
I

distance[i].d.label); drawem(TRUE); sendcom(I_distance[i].d_label);
}

for(i=0;i<
MAXANGLE;it:)

if

(!_angles[i].a_stat
&
ACTIVE)
{

sprintf(REPLY,
"%s(%s)",msg,I_angles[i].alabel); drawem(TRUE); sendoom(I_angles[i].a_label);

}

/*Resetto
positionandsaveit
again(tosetminstackproperly)
*/

procom("pop"); procom("savepos"); nreply
=0;

§



procom.cdoset()dosource■ ),doscale■ ),:
2
sheaderprocom.c.v.3.6686/11/1116:07:43pettExpº
7

doselect(),:*:0ºr
r

----

S(),Oturn(),
rº

/.
copyright
(c)1983bytheRegents
oftheUniversity
of
California.:

()

dowindow(),dowait(),dofreeze■ ),
:

Aurightsreserved.doalias(),doalign(),doslowdown(),dorepeat■ ),
*

Release1.09Apr1982#ifndefVms
*

Release2.013May1983dosleep(),
*

Release2.130Jun1983#iftie■BSD
*

Release2.228Aug1983dovmstat(),doframecnt(),domovie■ ),
*/

#endi■

#endi■

#include"intr.h"notimp(); #include<ctype.h> #include<signal.h>char“index(),“rindex(),“getinput(); #ifoefSIGIOstruct
{

#defineBSDchar“p_commame; #endi■int
(‘p_func)();

intp_count;

#if
GRAFENG
==IRIS
}

comlist■ ]
={

#include<device.h>"assign",doassign,
0,

#defineHARDCOPY"alias",doallas,
0,

#undefHARDTRAN"align",doalign,
0,

#defineONE1.0"charsz",docharsz,
0,

"copy",docopy,
0,

#else"co",dochdir,
0,

"clip",doclip,0,

#ifndefONE"cofrº,doco■ r,0,
#defineONEK32K"cpk",docpk,
0,

#endifONE"eval",dorun,0, #endi■"fix",dofix,0,

"fixreverse",dofixrev,
0,

#defineMOVEMENT
O
"freeze",dofreeze,
0,

#defineSECTION
1

#ifele■BSD #defineTHICKNESS
2

"framecnt",doframecnt,
0,

#defineSCALING
3
#else #defineBUFSIZE128"framecnt",notimp,

0,

#endi■

#defineCOMNOT
"..."
"getcro",dogetcro,
0,

#defineINTRPT^033'"help",dohelp,
0,

"intensity",dointens,
0,

int
doassign(),docharsz(),docopy(),dochdir(),"match",domatch,
0,

doclip(),docofr(),docpk(),domapcolors(),"move",domove,
0, dofb(),

dofixrev(),dogetcro(),dohelp(),#iftie■BSD dointens(),domatch(),domove(),dopush(),"movie",domovie,
0,

dopop■ ),doreset(),doroll■ ),dorock(),#else dorecord(),dorun(),dosave(),dosavepos(),"movie",notimp,
0,

§



procom.c #endi■
"mapcolors",domapcolors, "push",dopush, "pop",dopop, "reset",doreset, "roll",doroll, "rock",dorock, "record",dorecord, "repeat",dorepeat, "run",dorun, "save"dosave, "savepos",dosavepos, "set",doset, "source",dosource, "scale",doscale, "section",dosection, "Select",doselect, "slowdown",doslowdown, "speed",dospeed,

#ifndefvrns

"sleep",dosleep,
#else

"sleep",notimp,
#endi■

"stop",dostop, "system",doescape, "thickness",dothickness, "turn",doturn, "transform",domatrix, "translate",dotran,
#iftie■BSD

"vmstat",dovmstat,
#else

"vmstat",notimp,
#endi■

"unset",dounset, "window",dowindow, "wait",dowait,
0,0,

};
staticintintrpt; /* *

Procom
-

processcommand.
*/

procom(str) char*str

i 0, .;

intlevel; level=

lex_string(str);
if
(level==-1)

return;
intrpt
=
FALSE; level=

docommand(level); lex_done();
} /* *

Docommand
-
readcommandsdowntolevel"andexecutethem. */

docommand(level)
intlevel;

{

register
i;

charbuf[BUFSIZE),editcom[BUFSIZE];
int
savedcom,retval,len,lastval; charnotcom; externintstptr; retval

=0; while(stptrº--level)
{

editcom[0]
=\0'; savedcom

=
FALSE; while(TRUE)

{

cirinput(level);
len=
getword(buf,sizeofbuf,TRUE,level);

if(lenz=0)

break;
if
(buf[0]==
COMNOT)
{ }

else

notcom
=
TRUE; len=

getword(buf,sizeofbuf,TRUE,level);
if(len&=0)

break;
notcom
=
FALSE;

/*Matchforan
interactivemodulecommand
"/ for(i=0;

comlist■ ].p_commame
=0;44)

if

(stmcmp■ comist■ ]..p_commame,
buf,len) ==0){

comlist■ ].p_count:44;

§



procom.c #ifoef #endi■ #iftie■ #endif #iftef #endi■

if

(savedcom)
{

/*Sendsavededitcomm sendoom(editcom); editcom[0]
=\0'; savedcom

=
FALSE;

} if
(flags&
DDEBUG)

printf("Doing%s"n",

comlist■ ].p_com

DEBUG

/*
Executematchedcommand
*/

lastval
=

("comlist■ ].p_func)(notcom, level);

DEBUG

if(flags
&
DDEBUG)

printf("Done9%s"n",

comlist■ ].p_com
retval+=lastval; break;

if

(comlist■ ]..p_commame
==0){

/* *

Currentinputtokendidnotmatchone
*oftheinteractivemodulecommands.

*If
commandshavealreadybeensaved, “stick

a

semicolonbetweenthemand
*
thensavethisonetoo. */

if

(savedcom)
streat(editcom,";");

if
(notcom)

streat(editcom,"~"); streat(editcom,bu■ ); streat(editcom,getinput(level)); savedcom
=
TRUE;

}

if

(savedcom)
{

DEBUG

if
(flags
&
DDEBUG)

printf("Sendingcommand:\nºs\n",editcom); sendoom(editcom);
}

notcom
=
FALSE;

} /* *

Doassign
-

assignsknobsto
functions.

return(retval); doassign(notcom,level) int
{

notcom,level; registerinti;
registercharmode; registerintchan,rotnum; autocharbuf[BUFSIZE]; autocharanswer■ &0]; autointknum;

if

(getword(buf,sizeofbu■ ,TRUE,level)<=0){

prassign(); return(0);
} if

(sscan■ (buf,"%d",&knum)
=1||
knum
&0||
knum>=
NOKNOB)
{

stropy(REPLY,"Illegalknobnumber."); return(-1);
} if

(getword(bu■ ,sizeofbuf,TRUE,level)<=0){

if
(notcom)
{

stropy(buf,"nothing"); notcom
=
FALSE;

}
else
{

stropy(REPLY,"Incompletespecifications."); return(-1);
}

}
chan
=
knum
-

NOKNOB; mode
=1; if

(notcom&&.((flags
&

REASSIGN)
||

strcmp■ buf,"nothing")==0))
{

for(i=0;i.3;it?)
{

if
(knobs.ktran■ ]==chan
||

knobs.k_tran■ ]
==knum)

knobs.ktran■ ]
=
NOKNOB;

if

(knobs.k_rot■ ]==chan
||

knobs.k_rot■ ]
==knum)

knobs.k_rot|||=NOKNOB;

}
for(i=0;i<6;H-4)

if

(knobs.k_clip■ i]
==chan
||

knobs.k_clip■ i]
==knum)

knobs.k_clip■ i]
=

NOKNOB;

§
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#if #endif

for(i=0;i3
MAXINROT;it)

if

(knobs.k_inrot■ ]==chan
||

knobs.k_inrot■ ]==knum) knobs.kinrot■ ]
=

NOKNOB;

if
(knobs.kscale==chan
||

knobs.k_scale
==knum)

knobs.k_scale
=

NOKNOB;
if

(knobs.k_section
==chan
||

knobs.k_section
==knum)

knobs.k_section
=

NOKNOB;
if
(knobs.kthickness==chan
||
knobs.kthickness==knum)

knobs.k_thickness
=

NOKNOB;

}

switch(buf[0])
{

case't':
case"T":

if
(buf[1]=='h'||buf[1]=='H')
{

if
(notcom)
{

if
(knobs.kthickness
=
chan&&

knobs.kthickness
–
knum)
{

sprintf(REPLY,"Knob
ºd return(-1);

/*
Translation
*/ }

knobs.kthickness
=

NOKNOB;
}

else

knobs.kthickness
=
chan;

if
(flags&
VERBOSE)

sprintf(REPLY, "Thickness%sknob9%2d.",notcom "deassignedfrom":"assignedto", knum);

GRAFENG
==IRIS

set_assign(knum); return(0);
}

mode
=0;

stropy(answer,"Translation"); break;
case'r':/*
Rotation
*/ case'R'

:

mode
=1;

stropy(answer,"Rotation"); break;
case'c'
:/*
Clipping
*/ case'C':

mode
=2;

stropy(answer,"Clipping"); break:

case's':/*
Scaling
*/ case'S'

:

if
(buf[1]=='e'
||buf[1]=='E')
{

if
(notcom)
{

if

(knobs.k_section
=
chan&&

knobs.k_section
=
knum)
{

sprintf(REPLY,"Knobºdnotassigned
to

return(-1);
}

knobs.k_section
=
NOKNOB;

}
else

knobs.k_section
=
chan;

if
(flags&
VERBOSE)

sprintf(REPLY, "Section*sknobºzd.",notcom
7

"deassignedfrom":"assignedto", knum);

}
else
{

if
(notcom)
{

if

(knobs.k_scale
l=chan&&

knobs.k_scale
=
knum)
{

sprintf(REPLY,"Knobºdnotassigned
to

return(-1);
}

knobs.k_scale
=

NOKNOB;
}

else

knobs.k_scale
=
chan;

if
(flags
&

VERBOSE)
sprintf(REPLY, "Scale%sknob9%.2d.",notcom

7

"deassignedfrom":"assigned
to", knum);

}

#if
GRAFENG
==IRIS

-

set_assign(knum);

#endif

return(0);
case'n':/*
Nothing
/

case'N'
:

if
(flags
&

VERBOSE)
sprintf(REPLY,"Knobºd
deassigned.", knum);

#if
GRAFENG
==IRIS

set_assign(knum);

#
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return(0);
default
:

stropy(REPLY,
"Nosuchtypeof
movement."); return(-1);

} if

(getword(bu■ ,sizeofbuf,TRUE,level)<=0){

stropy(REPLY,
"Nodirectionspecified."); return(-1);

} do
(

if
(buf[0]=='-'){

chan
=
knum
-

NOKNOB;
if
(buf[1]--^0)
{

if

(getword(but,sizeofbu■ ,TRUE,level)<=0)

break;

}
else

buf[0]
=
buf[1];

}
else

chan=
knum; switch(buf[0])

{

case'x'
:

case'X'
:

if

(asaxis(notcom,mode,chan,0,

answer,"X")==-1)

return(-1);
break;

case'y': case"Y"
:

if
(mode==2){

if

(asplane(notcom,mode,chan,C_
answer,"back")==-1)

return(-1);

}
else
{

if

(asaxis(notcom,mode,chan,1,

answer,"Y")==-1)

return(-1);

}

break;
case'z'
:

case'Z'
:

if

(asaxis(notcom,mode,chan,2,

answer,"Z")==-1)

return(-1);
break;

case'I': case'L'
:

if

(asplane(notcom,mode,chan,C_LEFT, answer,"left")==-1)

return(-1);
break;

case'r'. case'R'
:

if

(asplane(notcom,mode,chan,C_RIGHT, answer,"right")==-1)

return(-1);
break;

case't':
case"T":

if

(asplane(notcom,mode,chan,C_TOP, answer,"top")==-1)

return(-1);
break;

case'b'
:

case'B'
:

if

(asplane(notcom,mode,chan,C_BOTTOM, answer,"bottom")==-1)

return(-1);
break;

case'h'
:

case'H'
:

if

(asplane(notcom,mode,chan,C_HITHER, answer,"front")==-1)

return(-1);
break;

case'0': case'1 case'2' case'3 case'4 case'5" case'6" case'7" case'8' case'9'
:

if
(mode
=1){

stropy(REPLY, "Onlyrotationspermitted");
return(-1);

}

rotnum
=

buf[0]-'0';
if
(rotnum>=
MAXINROT)
{

stropy(REPLY,
"Nosuchrotation"); return(-1);

§
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if
(notcom)
{

if

(knobs.k_inrot(rotnum]
=
chan&&.

knobs.k_inrotirotnum]
=
knum)
{

sprintf(REPLY, "Knobºdnota knum,rotnum);
return(-1);

}

knobs.k_inrot■ rotnum]
=

NOKNOB;
}

else

knobs.k_inrotrotnum)
=
chan; streat(answer,"

");

answer■ strlen(answer)
-1)=
buf[0]; break;

}

}
while(getword(buf,sizeofbuf,TRUE,level)
>0); if

(flags
&

VERBOSE)
sprintf(REPLY,
"%s%sknob"42d.",answer,

notcom
?

"deassignedfrom":"assignedto",knum);

#if
GRAFENG
==IRIS

set
assign(knum);

#endi■
return(0);

} /* *

Prassign
-
printthe
assignmentstatusoftheknobs.

*/
prassign()

{

registerinti,k; staticcharbuf[BUFSIZE); char"knob_str(); nreply
=0; buf[0]

=\0'; k=0; for(i=0;i<
NOKNOB;it?)
{

sprintf(&buf[k],"%2d-%s",
i,

knob_str());

#if
GRAFENG
==IRIS

stropy(REPLY,bu■ );

}

#else

k+=strlen(&buf[k]);
if(k-50)
{

}
else
{

buf[k]
= k=0;

}

} if(k-0){

buf[k]
=\0';

stropy(REPLY,bu■ );

#endi■his
} /* *

knob_str;
*/ #if #

define
#
define

#
define

#
define

#
define

#
define

#
define #else

#
define

#
define

#
define

#
define

#
define

#
define

#
define #endi■ char

*

while(k",25)

buf[k++]
=''; ^0'; stropy(REPLY,bu■ );

Return
a
pointer
toa
printableversionofwhatthisknob does. GRAFENG

-IRIS

S_ROTATE S_TRANSLATE S_CLIP S_SCALE S_SECTION S_THICKNESS S_UNUSED s_ROTATE S_TRANSLATE S_CLIP S_SCALE S_SECTION S_THICKNESS S_UNUSED
knob_str(knob)

int
{

knob; registerinti;
registerchar
-

registerint staticchar

r "tr" "c" sc" se "th" "unused" "rotate.
"

"translate
" --

clip
--

"scale" "section" "thickness" "unused"
sp; flag,used,chan; buf[100);

É



procom.c staticcharaxis■ 3]
={'x','y','z'}; staticcharplanes(6]

={'I','r','b','t','h','y'}; used
=
FALSE; flag=

TRUE; sp=buf; for(i=0;i<3;it1){

chan
=

(knobs.k_rot■ ]<
0)7

knobs.k_rot[■ ]+NOKNOB
:

knobs.k_rot■ ],
if
(chan--knob)
{

if
(flag)
{

stropy(sp,S_ROTATE);
sp+=sizeofS_ROTATE-1;

flag=
FALSE; used

=
TRUE;

}

‘sp44
=
axis■ il; “sp=\0';

}

}
for(i=0;i<
MAXINROT;
it4){

chan=

(knobs.k_inrot(i)
&0)7

knobs.k_inrot(■ )
+

NOKNOB
:

knobs.kinrot[i];
if
(chan==knob)
{

if(flag)
{

stropy(sp,S_ROTATE);
sp+=sizeofS_ROTATE
-1; flag=

FALSE; used=
TRUE;

}

"spºt
=i+'0'; “sp=\0';

}

}
flag=
TRUE; for(i=0;i<3;it4){

chan=

(knobs.k_tran■ ]
:0)7

knobs.k_tran■ ]+NOKNOB
:

knobs.k_tran■ ],
if
(chan==knob)
{

if
(flag)
{

stropy(sp,S_TRANSLATE);
sp+=sizeofS_TRANSLATE-1;

flag=
FALSE; used=

TRUE;
"spºt
=
axis■ il; “sp=\0';

}

}
flag=
TRUE; for(i=0;i<6;it?)

{

chan=

(knobs.k_clip■ ]<
0)7

knobs.k_clip■ ]+NOKNOB:knobs.k_clip■ i];
if
(chan==knob)
{

if(flag)
{

stropy(sp,S_CLIP);
sp+=sizeofS_CLIP
-1; flag=

FALSE; used
=
TRUE;

"spºt
=
planes(); “sp=\0';

}

}
chan
=

(knobs.k_scale
&0)7

knobs.k_scale
+

NOKNOB
:

knobs.k_scale;
if
(chan==knob)
{

stropy(sp,S_SCALE);
sp+=sizeofS_SCALE-1; used

=
TRUE;

}

chan
=

(knobs.k_section
<0)7

knobs.k_section
+

NOKNOB
:

knobs.k_section;
if
(chan==knob)
{

stropy(sp,S_SECTION);
sp+=sizeofS_SECTION
-1; used

=
TRUE;

hº
=

(knobs.k_thickness
<0)7

knobs.k_thickness
+
NOKNOB
:

knobs.k_thickness;
if
(chan==knob)
{

stropy(sp,S_THICKNESS);
sp+=sizeofS_THICKNESS
-1; used

=
TRUE;

} if
(!used)
{

stropy(sp,S_UNUSED);
sp+=sizeofS_UNUSED
-1;

}

returnbu■ ;

} /* *

Asaxis
-

matchesfortheaxisspecifications.

#
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*/

asaxis(notcom,mode,chan,axis,answer,
s) intnotcom; intmode,chan,axis; char"answer,“s;

{

intknum;
if
(notcom)
{

if
(chan
<0)

knum
=
chan
+

NOKNOB;
else

knum
=chan
-

NOKNOB;

*(mode)
{

case0:

if
(notcom)
{

if
(knobs.ktran■ axis]
=chan&&.

knobs.ktran■ axis]
=
knum)
{

sprintf(REPLY,"Knob9%dnotassig

chan
~07
chan
:

knum,
s

return(-1);
}

else

knobs.k_tran■ axis]
=

NOKNOB;

} -

else

knobs.ktran■ axis]
=
chan;

break;
case
1:

if
(notcom)
{

if

(knobs.k_rotaxis]
||=chan&&

knobs.k_rotaxis]
=
knum)
{

sprintf(REPLY,"Knobºdnotassig

chan
~07
chan
:

knum,
s

return(-1);
}

else

knobs.ktran■ axis]
=

NOKNOB;

}
else

knobs.k_rotaxis]
=
chan;

break;
case2:

stropy(REPLY,"Can'tclipanaxis."); return(-1);

stroat(answer,
s);

return(0);
} /* *

Asplane
-

matchesfortheplanespecifications.
*/

asplane(notcom,mode,chan,plane,answer,
s) intnotcom; intmode,chan,plane; char"answer,“s;

{

intknum;
if
(mode
=2){

stropy(REPLY,"Onlyclippingpermitted."); return(-1);
} if

(notcom)
{

if
(chan
<0)

knum
=chan
+

NOKNOB;
else

knum
=
chan
-

NOKNOB;
if

(knobs.k_clip■ plane]
||=chan &&

knobs.k_clip■ plane]
=
knum)
{

sprintf(REPLY,"Knob9%dnotassigned
to
clipºs.",

chan
<07
knum
:

chan,s);

return■ -1);
else

knobs.k_clip■ plane]
=
NOKNOB;

}
else

knobs.k_clip■ plane)
=
chan; streat(answer,

s);
return■ o);

} /* *

Dosource
-
getscommandsfromthegivenfile. */

dosource(notcom,level) intnotcom,level;
{

charbuf[BUFSIZE]; FILE“fa, externchar_pskbchr;

#



procom.c externint_ignornull;
if
(notcom)
{

stropy(REPLY,"Don'tsource777"); return(-1);
_ignornull
=
FALSE; while(getword(but,sizeofbuf,TRUE,level)

>0){

if((■ q=

fopen(bu■ ,"r"))==NULL)
{

if
(flags
&

VERBOSE)
{

streat(buf,":cannotaccess."); stropy(REPLY,bu■ );

}

continue;
}

while(■ gets(buf,sizeofbuf,fa)=
NULL)
{

if
(intrpt)

break; zapchar(buf,\n"); if
(flags
&

VERBOSE)
sprintf(REPLY,"Sourcing
...
(%.40s)",bu■ ); drawem(TRUE); nreply

=0; if

(getchr(combu■ ,TRUE)
>0){

if(

pskbchr-eINTRPT)
{

stropy(REPLY,"Interrupt(s)"); intrpt
=
TRUE; break;

}

drawem(TRUE); procom(combu■ );
ºnen

la-o.
}

_ignornull
=
TRUE; return(-1);

/*Don'trecordthis(wasexpanded)
} /* *

Dotum
-

rotatethesystemglobally.
*/

doturn(notcom,level) intnotcom,level;
{ if

(notcom)

return(turn(0,level));
else

return(turn(1,level));

/* *

Doroll-continuouslyrotatethesystemglobally.
*/

doroll(notcom,level) intnotcom,level;
{

if
(notcom)

return(turn(0,level));
else

return■ turn(-1,level));

} /* *

Dorock
-
rotatethesystembackandforth. */

dorock(notcom,level) intnotcom,level;
{

charaxis; charbuf[BUFSIZE];
intval; float

t; axis=1;/*
DefaultY-axis
"/ if((val=

getword(buf,sizeofbu■ ,TRUE,level))<=0){

if
(notcom)

movecoms.m_rock[axis].t_frames
=0;

else
{

rockpos[axis]
=
Pl/2;

movecoms.m_rock[axis].t_speed
=

MAPANGLE(3); movecoms.m_rock[axis].t_frames
=-1;

movecoms.m_rock[axis].t_wait
=0;

}
gotodone;

}

switch(buf[0])
{

case'x'': case'X'
:

axis=0; val=

getword(buf,sizeofbuf,TRUE,level); break;
case'y':

#



procom.c done:

case"Y":

axis=1; val=

getword■ buf,sizeofbuf,TRUE,level); break;
case'z': case'Z'

:

axis=2; val=

getword(buf,sizeofbuf,TRUE,level); break;

} if(valc-0){

if
(notcom)

movecoms.m_rock[axis].t_frames
=0;

else
{

rockpos■ axis]
=
PI/2;

movecoms.m_rock[axis).t
speed
=

MAPANGLE(3); movecoms.m_rock[axis).tframes
=-1;

movecoms.m_rock[axis].t_wait
=0;

}
gotodone;

}
elseif
(notcom)
{

stropy(REPLY,"Toomanyarguments."); return(-1);
}

rockpos(axis]
=
Pl/2;

if

(sscanf(buf,"%■ ",&t)=1)

return(-1);
while(t:180.)

t-=360.;

while(t.<-180.)
t+=360.; movecoms.m_rock[axis]t

speed
=

MAPANGLE(t);
if

(movecoms.m_rock[axis]t
speed==0){

movecoms.m_rock[axis].tframes
=0; gotodone;

}

movecoms.m_rock[axis].tframes
=-1;

movecoms.m_rock[axis].t
wait=0; if

(getword(buf,sizeofbuf,TRUE,level)<=0)

gotodone; movecoms.m_rock[axis].t_frames
=
atoi(bu■ );

if

(getword(buf,sizeofbuf,TRUE,level)
>0)

movecoms.m_rock[axis]t
wait=
atoi(bu■ );

if
(slowfacil–0)

slow
down(&movecoms.m_rock[axis],T_ROCK);

return(0);

} /* *

domove
-

translatethesystem.
*/

domove(notcom,level) intnotcom,level;
{

if
(notcom)
{

stropy(REPLY,"Don'tmove77?"); return(-1);
}
else

return(shift(MOVEMENT,
level));

} /* *
Scale
-
scalethesystem.(Note:thescalingvalueisbadlydefined)

*/

doscale(notcom,level) intnotcom,level;
{

registerinti; if
(notcom)
{

stropy(REPLY,"Don'tscale7??"); return(-1);
}

else
{

i=

shift(SCALING,level);

#if
GRAFENG
==IRIS

if(i==0)

movecoms.m_scale.t_speed
"-
K_SCALE;

#endif

return
i;

}

} /* *

Dosection
-

changethesection.
*/

dosection(notcom,level) intnotcom,level;
{

if
(notcom)
{

stropy(REPLY,"Don'tsection???"); return(-1);
}
else

#
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return(shift(SECTION,level));

} /* *

Dothickness
-

changethethickness.
*/

dothickness(notcom,
level) intnotcom,level;

if
(notcom)
{

stropy(REPLY,"Don'tchangethickness7??"); return(-1);
}
else

return(shift(THICKNESS,
level));

} /* *

Doclip
-
movetheclippingplanes

*/
doclip(notcom,level) intnotcom,level;

{

charaxis; charbuf[BUFSIZE];
intval; float

t; if
(notcom)
{

stropy(REPLY,"Don'tclip777"); return(-1);
}

axis=
C_LEFT;
/*
DefaultLeftplane*/ if((val=

getword(buf,sizeofbu■ ,TRUE,level))<=0){

if(flags
&

VERBOSE)
stropy(REPLY,"Missingspecifications.");

return(-1);
}

switch(buf[0])
{

case'I':
case'L'
:

axis=
C_LEFT; val=

getword(buf,sizeofbuf,TRUE,level); break;
case'r’: case'R'

:

done:
axis=

C_RIGHT; val=

getword■ buf,sizeofbu■ ,TRUE,level);

break;
case'b': case'B'

:

axis=

C_BOTTOM;
val=

getword(buf,sizeofbuf,TRUE,level); break;
case't': caseT

:

axis=
C_TOP; val=

getword(buf,sizeofbuf,TRUE,level); break; axis=

c_HTHER:
val=

getword(buf,sizeofbuf,TRUE,level); break; axis=
C_YON; val=

getword(buf,sizeofbuf,TRUE,level); break;

} if(valz=0){

movecoms.m_clip■ axis].t
speed
=

MAPCRD(1.0); movecoms.m_clip■ axis]tframes
=1;

movecoms.m_clip■ axis].t_wait
=0; gotodone;

} if

(sscan■ (buf,"%■ ",&t)=1){

sprintf(REPLY,"Unexpectedargument*s'.",bu■ ); return■ -1);
}

movecoms.m_clip■ axis]t
speed
=

MAPCRD(t);
if

(movecoms.m_clip■ axis].t
speed==0){

movecoms.m_clip■ axis].t_frames
=0; gotodone;

}

movecoms.m_clip■ axis).t_frames
=1;

movecoms.m_clip■ axis].t
wait=0; if

(getword(buf,sizeofbuf,TRUE,level)<=0)

gotodone; movecoms.m_clip■ axis].t_frames
=
atoi(bu■ );

if

(getword(buf,sizeofbu■ ,TRUE,level)
>0)

movecoms.m_clip■ axis]
t_wait
=
atoi(bu■ );

if
(slowfac=0)

slow
down(&movecoms.m_clip■ axis),
T
SHIFT);

§
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return(0);

} /* *

Docharsz
-

changethecharactersize. */ #if
GRAFENG
==IRIS /*

ARGSUSED
"A

#endif docharsz(notcom,level) intnotcom,level;
{

#if
GRAFENG
=IRIS

charbuf[BUFSIZE]; register
i; if

(notcom)
{

stropy(REPLY,"Don'tchangecharactersize7??"); return(-1);
} if

(getword(buf,sizeofbuf,TRUE,level)<=0)

return(-1);
i=
atoi(bu■ );

if(i.<1||is7){

sprintf(REPLY,"Illegalcharactersizeºd",i);
return(-1);

}
else
{

chsize
=i,

makeframe(); return(0);
}

#elseIRIS

stropy(REPLY,"Can'tsetcharactersizeonthisdevice"); return-1;

#endifIRIS
} /* *

Dospeed
-

changesthedegreeof
response
oftheknobs

*/

dospeed(notcom,level) intnotcom,level;
{

charbuf[BUFSIZE];
intlen; register

i;

if
(notcom)
{

stropy(REPLY,"Don'treduceknobresponse???"); return(-1);
} if((len

=

getword(buf,sizeofbuf,TRUE,level))<=0){

sprintf(REPLY,"Speed
at9%d.",reduction); return(0);

} i=
atoi(bu■ ); switch(buf[0])

{

case'+'
:

case'-':

len=reduction
+i.

break;
default
:

len=i, break;

} if(len
&1
||len
>15)
{

if
(flags&
VERBOSE)

sprintf(REPLY,"Illegalspeed9%d",len);

return(-1);
}
else
{

reduction
=len;

sprintf(REPLY,"Speedsetto9%d.",reduction); return(0);
}

} /* *

Dowindow
-

recalculates
thewindow.

*/

dowindow(notcom,level) intnotcom,level;
{

if
(notcom)
{

stropy(REPLY,"Don'tredowindow7??"); return(-1);
}
else
{

makewin(); return(0);
/*
ARGSUSED
/

} /* *

Dointens
-

changesthehitherandyonplaneintensities.

#
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*/

dointens(notcom,level)#else intnotcom,level;
{

charbuf[BUFSIZE]; registeri,j; if
(notcom)
{

stropy(REPLY,"Don'tchangeintensity???"); return(-1);
} if

(getword(bu■ ,sizeofbu■ ,TRUE,level)<=0){

sprintf(REPLY,"Intensitysetat9%d9%d.",whºvy); return(0);
} i=

atoi(bu■ );
if(i.<0||is255)
{

sprintf(REPLY,"Illegalintensityºd.",i);
return(-1);

} if

(getword(buf,sizeofbuf,TRUE,level)<=0){

vh=i,
sprintf(REPLY,"Intensitysetto%d9%d.",vh,vy); return(0);

} j=
atoi(bu■ );

if(j-0||j>255)
{

sprintf(REPLY,"Illegalintensity"...d.",j);
return(-1);

}

wh-i, vy=};

#if
GRAFENG
==IRIS

iris_colors();
#endi■

sprintf(REPLY,"Intensitysetto9%d,*.d",wh,vy); return(0);
} /* *

Domapcolors
-

changethecolormap(onlyworksfortheIRIS) */

domapcolors(notcom,
level) intnotcom,level;

{
#if
GRAFENG
=IRIS

stropy(REPLY,"Can'tchangecolormappingonthissystem");

return-1; registeri,j,trnp; autocharbuf[BUFSIZE]; staticint
numcolors
=-1;/*

number
ofcolorsavailable
*/

externintc_range,c_factor;
if
(notcom)
{

stropy(REPLY,"Don'tchangecolormapping7??"); return(-1);
} if

(getword(bu■ ,sizeofbu■ ,TRUE,level)<=0){

sprintf(REPLY,"Colormapcurrently9%dshadesof9%dcolors.",
c_range,64/
c_factor);

return(0);
} i=

atoi(bu■ );
if(i<0){

sprintf(REPLY,"Illegalnumber
of
shades:%d.",i);

return(-1);
} if

(getword(buf,sizeofbu■ ,TRUE,level)<=0)

j=

64!/c_factor;
else
{

j=
atoi(bu■ );

if(:=0||j>64)
{

sprintf(REPLY,"Illegalnumber
ofcolorsºd.",j);

return(-1);
}

if

(numcolors
<0)

numcolors
=1<<
getplanes();

if(i."j-
numcolors)
{

sprintf(REPLY, "shades
*
colorsmustbe<=number
of
bitplanes(%d)", numcolors);

return(-1);
}

tmp=
64!/j;

if(tmp
*j=64)
{

stropy(REPLY,"Number
ofcolorsmustbefactorof64"); return(-1); ºwners."Colormapsetto9%dshadesof9%dcolors.",c_range,

64/
c_factor);

if
(c_range
=i||
c_factor
||=timp)
{

c_range
=i,

§
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c_factor
=trmp; /* *

redraweverything
inthenewcolors

*/
iris_colors(); sprintf(bu■ ,"mapcolors4d9%d;redraw",c_range,c_factor); sendoom(bu■ ); makecontrol(); makecommand(); makeframe(); cpk_init(TRUE);

ºngRUE); return(0);
} /* *

Dopush-push
thecurrentviewonthestack. */

dopush(notcom,level) intnotcom,level;
{

structvstckdef"vs;
if
(notcom)

return(dopop(FALSE,level));
vs=(structvstckdef")malloc(sizeof(structvstckdef)); vs->vs_view

=
(structviewdef")malloc(sizeof(structview_def)); putview(vs->vs_view); vs->vs_next

=
viewstck; viewstck

=vs; if
(flags&
VERBOSE)

sprintf(REPLY,"Viewpushed.");
return(0);

} /* *
Dopop
-
popthepreviousviewoffthestack. */

dopop(notcom,level) intnotcom,level;
{

structvstck_def“vs;

} /* *

Doreset
-

movesallmodels
totheiroriginalorientation.if

(notcom)
return(dopush(FALSE,level));

if
(viewstck
==NULL)
{

stropy(REPLY,"Nothingontheviewstack."); return(-1);
}

getview(viewstck->vs_view);
vs=

viewstck->vs_next; free((char
*)

viewstck->vs_view); free((char
*)
viewstck); viewstck

-vs; return(0); doreset(notcom,level) int
{ } /* *

Dosavepos
-

savethecurrentorientation
astheoriginal

notcom,level; structwheapdef"wheap; charbuf[BUFSIZE];
if
(notcom)
{

stropy(REPLY,"Don'treset7??"); return[-1);
} if

(getword(buf,sizeofbuf,TRUE,level)<=0)

stropy(buf,"default");
elseif

(stromp(buf,"list")==0)

return(listpos());
for(wheap
=

viewheap;wheap
=
NULL;wheap
=

wheap->vh_next) if

(strncrip(buf,wheap->vh_name,VNAMELEN)
==0)

break;

if
(vheap==NULL)
{

sprintf(REPLY,"There
isnoviewcalled"6s'.",bu■ ); return(-1);

}

getview(wheap->vh_view); return(0); dosavepos(notcom,
level) int

notcom,level;

:
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{

structwheapdef“v,*vhprev; charbuf[BUFSIZE];
intnviews; char‘strncpy();

if
(notcom)
{

nviews
=0; while(getword(buf,sizeofbuf,TRUE,level)

>0){

vhprev
=
NULL; for(v=

viewheap;
v=
NULL;
v=

v->vh_next)
{

if

(strncrimp(buf,v->vh_name,VNAMELEN)
==

nviews44; free((char
*)

v->vh_view);
if
(vhprev==NULL)

viewheap
=

v->wh_next;
else

vhprev->vh_next
=
v->vh_

free((char
*)v); break;

}

vhprev
=v;

}

if
(nviews==0){

stropy(REPLY,"Usage:~saveposview_name."); return(-1);

}
else
{

if

(getword(buf,sizeofbuf,TRUE,level)<=0)

stropy(bu■ ,"default");
elseif

(stromp(buf,"list")==0)

return(listpos());
for(v=
viewheap;
v=
NULL;
v=

v->vh_next) if

(stmcmp■ buf,v->wh_name,VNAMELEN)
==0)

break;

if(v==NULL)
{

v=
(structwheapdef")

malloc(sizeof(structwheap_def)); strncpy(v->vh_name,
buf,VNAMELEN); v->vh_view

=
(structview_def")

malloc(sizeof(structview_def));
v->vh_next
=

viewheap; viewheap
=v; putview(v->vh_view); sprintf(REPLY,"Viewsavedas"6s'.",v->wh_name);

} /*
/ listpos()

{
/*

return(0);
*

Listpos
-
listthesavedpositionnames

intnviews,len,needcomma; charbuf[BUFSIZE]; structwheap_def
*v;

stropy(buf,"Thesavedviewsare:"); len=

strlen(bu■ ); nviews
=0;

needcomma
=
FALSE; for(v=

viewheap;
v=
NULL;
v=

v->vh_next)
{

if

(strncrimp(v->vh_name,"default",VNAMELEN)
==0)

continue;
len+=
strlen(bu■ );

if

(needcomma) len+=2;

if(len>
sizeofbuf)
{

stropy(REPLY,bu■ ); len=

strlen(bu■ ); buf[0]
=\0';

needcomma
=
FALSE;

if

(needcomma) streat(buf,",");

else

needcomma
=
TRUE;

stroat(buf,v->vh_name); nviews44;
if
(nviews
>0)

sprintf(REPLY,"%s.",bu■ );

else

stropy(REPLY,"Therearenonamedviews.");
return(0);

*

Putview
-
copythecurrentviewinfointothegivenbuffer

*/
putview(view)

:



procom.c structview_def“view;

register
i; for(i=0;i<

MAXMOD;
it1){

blkcpy((char
*)

models■ ]..matrix,(char*)

view->v_matrix■ ], sizeofmodels(i).matrix);
blkcpy((char
*)
models■ il.tr,(char*)

view->v_tr■ i], sizeofmodels■ ).tr);
blkcpy((char
*)

models■ ].com,(char*)

view->v_cofg■ ], sizeofmodels(i).com);
}

for(i=0;i<
MAXINROT;it.)

view->v_angle■ i)
=

rotation[■ ].r_angle;
blkcpy((char
*)win,(char*)

view->v_win,sizeofwin); blkcpy((char
*)clip,(char
*)

view->v_clip,sizeofclip); view->v_scaleval
=
scaleval;

#if
GRAFENG
-IRIS

view->v_chsize
=
chsize;

#endif

view->v_distcolor
=
distcolor; blkcpy((char

*)
rockpos,(char*)

view->v_rockpos,sizeofrockpos); blkcpy((char
*)com,(char*)

view->v_com,sizeofcom); view->v_width
=
width; view->v_setcofr

=
setcofr; view->v_cx

=cy;
view->v_cy
=cy;

view->v_cz
=cz;

} /* *

Getview
-

retrievethecurrentviewinfofromthegivenbuffer */
getview(view) structview_def

{

“view;

registeri,j; ps_tloc■ 4],new■ 4];
#ifdefHARDTRAN intps2'oc,

#endif
for(i=0;i<
MAXMOD;it:)

blkcpy((char
*)

view->v_matrix■ ],(char*)

models■ ]..matrix, sizeofmodels■ ]..matrix);

#iftle■HARDTRAN unit();

#endif #ifoief #else #endi■ #iftief #endif #if #endif #if #endif #if #endi■ #if

wbtmem(1); ps2'oc
=0; for(i=0;i<

MAXMOD;it?)
{

if

(models||active) continue;
for(j=0;j-3;j++)

loc■ ||=models■ ].com|-view->v_cofg■ |]];
HARDTRAN

bkicon(LOADMAT,models■ ]..matrix); moveto(loc.0],loc■ 1],locí2]); rdtc(ps210c,new);
-

ps2loc+=4; for(j=0;j-3;j++)

new[■ ]
=
new■ ]
*

((double)K32K)
/

new■ 9];
locI3]
=
ONE;

transform(models||].matrix,
loc,new,ONE); for(j=0;j-3;j++)

models■ ]..trij)
=

view->v_tr■ ][]+new■ |-locj];

}

HARDTRAN stopwb(); for(i=0;i<
MAXINROT;
it:){

rotation[i].r_angle
=

view->v_angle■ ];
if

(rotation[■ ].r_stat
==
INACTIVE)

continue;

GRAFENG
==PS2

getrot(&matbuf[inrot■ ],rotation[■ ].rangle,ZAXIS);
GRAFENG
==MPS

getrot(&matbuf[inrot■ ],&rotation[■ ].r_angle,&ZAXIS);
GRAFENG
==IRIS

pushmatrix(); rotate(rotation[■ ].r_angle,
'z');

loadmatrix(&matbuf[inro■■ ]); popmatrix();
blkcpy((char
*)
view->v_win,(char*)win,sizeofwin); blkcpy((char

*)
view->v_clip,(char*)clip,sizeofclip); scaleval

=

view->v_scaleval; GRAFENG
=IRIS chsize

=

view->v_chsize;

É



procom.c #endi■ struct #ifndef #if #endi■ #ifndef #endif
distcolor
=

view->v_distcolor; blkcpy((char
*)

view->v_rockpos,(char*)
rockpos,sizeofrockpos); blkcpy((char

*)

view->v_com,(char*)com,sizeofcom); width
=

view->v_width; setcofr
=

view->v_setcofr;
cx=
view->v_cx;

cy=
view->v_cy;

cz=
view->v_cz;

for(i=0;i<3;itt)

cowin(i)
=
comi];

calcuvin(); makeframe(); calcent(selection); (void)update(MODSEL,FALSE,(ps_t*)
NULL,FALSE,(ps_t*)
NULL);

{

char*f_name; unsignedf_bit; flaglist■
-{

"reassign",REASSIGN, "verbose",VERBOSE, "pair",STPAIR, "ortho",ORTHO, "text",DTEXT, "labels",DLABELS, vms GRAFENG
==IRIS "control",DCONTROL, "stereo",INSTEREO, "independent",INDEP, "co■ g",SHOWCOFG, "single",ONEBUF, "smear",ONEBUF, "lights",DLIGHTS, "record",RECORD, "debug",DDEBUG, "halfbond",HALFBOND, vrns "dobond",XBOND, "dolabel",XLABEL, "dosurface",XSURF, "dovdw",XSURF,

#if
GRAFENG
==PS2

"movie",MMOVIE,
/*Setby
domovie()
*/

#endi■
0,O

}; #if
GRAFENG
=IRIS staticintokistat; #endif

/* *

Dosef
-
setsa
MIDASvariable.

*/
doset(notcom,level) intnotcom,level;

{

registerinti;
registerintlen,retval; registerintdo_calc; charbuf[BUFSIZE];

if
(notcom)

return(dounset(FALSE,level));
retval
=-1; do_calc

=
FALSE; while((len=

getword(buf,sizeofbuf,TRUE,level)):
0){

for(i=0;
flaglist■ ]f_bitl-0;it?)

if

(strncrimp(flaglist■ ].f_name,
buf,len)==0){

retval
=0; break;

}

switch(flag■ ist[i]fbit)
{

caseREASSIGN: caseVERBOSE
:

caseDLABELS
:

caseINDEP
:

caseRECORD
:

caseDDEBUG
:

#ifndefvrms

/*TheC
compileronVMScannothavecases *

thatarenot
representable
bysigned16-bit

*

integers.Sowedon'tusethem.*/ caseXBOND
:

caseXLABEL
:

caseXSURF:

#endi■

break;
caseSTPAIR
:

:



procom.c
#if
GRAFENG
==PS2
||

GRAFENG
==IRIS

do_calc
=
TRUE;

#endi■

break;
caseDTEXT
:

#if
GRAFENG
==IRIS

curson();

#endi■

break;

#ifndefvrms

caseDCONTROL
:

#if
GRAFENG
==IRIS

make
midas.(DCONTROL);

#endi■

break;

#endi■

caseSHOWCOFG
:

makegnomon(); break;
caseONEBUF
:

#if
GRAFENG
==PS2

if

(flaglist■ ].f_name[1]
=='i')

psbuf(1);
else
{

stropy(REPLY,"\"smear,"notavaila retval
=-1;

}

#endi■ #if
GRAFENG
==IRIS

if

(flaglist■ ].f_name[1]
=='m')
{

singlebuffer(); gconfig();
else
{

stropy(REPLY,"single\"
notavaila retval

=-1;
-

}

#endi■ #if
GRAFENG
==MPS

sprintf(REPLY, "\"%s"notavailableonthisdevice", flaglist■ ].f_name);
retval
=-1;

#endif

break;
caseORTHO
:

#if
GRAFENG
=IRIS

#endi■ #if #else #endi■
} /*

if
(flags
&

INSTEREO)
{

stropy(REPLY, "Orthographicstereonot
permitted.");

return(-1);
}

break;
caseINSTEREO
:

GRAFENG
-IRIS

if
(flags
&

INSTEREO)
{

stropy(REPLY,"Stereomodealready
in
effect."); retval

=-1; break;

}

oldstat
=
(flags&
ORTHO); flags&=-ORTHO; sia(1); stropy(REPLY,"Can'tdo

sequentialstereoonthisdeviceUn"); return-1; break;
caseDLIGHTS:

lights((int)selection); break;
caseHALFBOND
:

sendcom("halfbond"); break;
default
:

stropy(REPLY,"Unrecognizedoption."); break;

}
flags|=
flaglist■ ].f_bit;

if
(do_calc)

calcuvin(); return■ retval);
*

Dounset
-

unsetstheMIDASvariable.
*/

dounset(notcom,level)
{

notcom,level; charbuf[BUFSIZE];
intlen,retval;

:



procom.c #ifndef #endi■ #if #endif #if #endi■ #ifndef #if #endi■ #endi■ #if

intdo_calc; register
if
(notcom)

return■ doset(FALSE,level));
retval
=-1; do_calc

=
FALSE; while((len=

getword(buf,sizeofbuf,TRUE,level)):
0){

for(i=0;

flaglist■ ].f_bit
–0;it.) if

(strmcmp■ flag■ ist■ ].f_name,
buf,len)==0){

retval
=0; break;

switch*
{

Vms GRAFENG
==PS2 GRAFENG

==IRIS Vms GRAFENG
==IRIS GRAFENG

==PS2

caseREASSIGN: caseVERBOSE
:

caseDLABELS
:

caseINDEP
:

caseSHOWCOFG
:

caseRECORD
:

caseDDEBUG
:

caseXBOND
:

caseXLABEL
:

caseXSURF:
break;

caseSTPAIR
:
|

GRAFENG
==IRIS

do_calc
=
TRUE; break;

caseDTEXT
:

cursoff(); break;
caseDCONTROL
:

make
midas.(~DCONTROL); break;

caseONEBUF
:

psbuf(2);

#endi■ #if
GRAFENG
==IRIS

doublebuffer(); goonfig();

#endi■

break;
caseORTHO
:

#if
GRAFENG
!-IRIS

if
(flags&

INSTEREO)
oldstat
=0;

#endi■

break;
caseINSTEREO
:

#if
GRAFENG
=IRIS

if
(!(flags
&

INSTEREO))
{

stropy(REPLY,"Stereomodenotin
effect."); retval

=-1; break;
}

flags|=
oldstat; sia(0);

#endif

break;
caseDLIGHTS:

lights(0); break;
caseHALFBOND
:

sendcom("~halfbond"); break;
default
:

stropy(REPLY,"Unrecognizedoption."); break;

*&=
-flaglist■ ].f_bit;

} if
(do_calc)

calcuvin(); return(retval);
}

#if
GRAFENG
==MPS psbuf(n)

stropy(REPLY,"Sorry,can'tchangerefreshbuffermodesontheMPS"); return(-1);

:
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/* *

Doselect
-

selectsthespecifiedmodels.
*/

doselect(notcom,level) intnotcom,level;
{

registerinti;
registerintlen; autointnum; charbuf[BUFSIZE]; while((len=

getword(buf,sizeofbuf,TRUE,level)):0){

if

(sscan■ (bu■ ,"%d",&num)
=1){

sprintf(REPLY,"Illegalmodelnumber4s.",bu■ ); return(-1);
} if

(models(num).active)
{

sprintf(REPLY,"Model"%ddoesnotexist.",num); return(-1);
} if

(notcom)
selection&=
~MODELSW(num);

else

selection
=

MODELSW(num);
} if

(flags
&
DLIGHTS)

lights((int)selection);
else

lights(0);
if
(flags
&

VERBOSE)
{

buf[0]=\0'; len=0; for(i=0;i<
MAXMOD;it:)

if
(selection
&

MODELSW())
{

buf[lentt)
='0'+i.

buf[len++)
='';

buf[len]
=\0';

}

if(len>0)
-

sprintf(REPLY,"Models9%sselected.",bu■ );

else

sprintf(REPLY,
"Nomodelsselected.");

calcent(selection); return(0);

/* *

Doescape
-

execute
a
shellcommand.

*/

doescape(notcom,level) intnotcom,level;
{

FILE"pfd,"popen(); charbuf[BUFSIZE],“shcom;
if
(notcom)
{

stropy(REPLY,"Don'tescape7??"); return(-1);
}

shcom
=

getinput(level); usermask
=

umask(usermask);
if

(strien(shcom)
==0)

return(-1);

#ifndefvrns

sprintf(REPLY,"system
...
(%.40s)",shoom); drawem(TRUE);

if((pfd
=

popen(shcom,
"r"))==NULL)
{

sprintf(REPLY,"%s':Unableto
execute.",shoom); return(-1);

}

nreply
=0; while(gets(buf,sizeofbuf,pfd)=

NULL)

stropy(REPLY,bu■ );

pclose(pfd);
#else

sprintf(REPLY,"checkCRTterminalforanyoutput"); drawem(TRUE); vmscom(shcom);
#endif

usermask
=

umask(usermask); return(0);
}

#iftle■vms #include<descrip.h> vmscom(command)
char*command;

{

structdsc{descriptor
s
string; string.dsc{w_length

=

strlen(command);

#
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/*

string.dsc{a_pointer
=

command;
{

string.dsc{b_class
=

DSC$K_CLASS_S; string.dsc{b_dtype
=

DSC$K_DTYPE_T} lib$spawn(&string);
vrns

*

Dorecord
-

recordsthecommands
uptonowinthegivenfile. */

dorecord(notcom,level) int
{ } /*

#ifndef

notcom,level;

#else

charbuft[BUFSIZE|,bu■ 2(BUFSIZE]; FILE*fci;#endi■
if
(notcom)
{

stropy(REPLY,"Don'trecord7??"); return(-1);
if

(getword(buff,sizeofbuff,TRUE,level)<=0){

stropy(REPLY,"Recordfilenamemissing."); return(-1);
} if

(getword(bu■ 2,sizeofbuf2,TRUE,level)
>0){

stropy(REPLY,"record:
toomanyarguments."); return■ -1);

} fo=
fopen(buff,"w"); if(fo==NULL)

{

sprintf(REPLY,"%s:nowritepermission.",buff); return(-1);

#ifndef #else

}

#endi■ fseek(recordfd,
OL,0); while(■ gets(buf2,sizeofbuf2,recordfd)

=
NULL)

fputs(bu■ 2,fa);

folose(fd); fseek(record■ d,
OL,2);

sprintf(REPLY,"Commandsrecorded
in"6s'.",buft); return■ -1);

/*Don'trecordthis*/

*

Dosave
-

savesthecurrentsession
inthegivenfile.(MIDASdoesnotstop.) */

dosave(notcom,level) int

notcom,level;

charbuft|BUFSIZE,bu■ 2(BUFSIZE]; chardstat■ MAXDIST),rstat(MAXINROT),astat■ MAXANGLE];
char“cp,"base; intfo: intlen; shortn; structvstck_def“vs; structwheapdef“vhp; register

i;
vrns char“rindex(); char‘strºchr();

if
(notcom)
{

stropy(REPLY,"Don'tsave77?"); return(-1);
} if

(getword(buff,sizeofbuff,TRUE,level)<=0){

stropy(REPLY,"Sessionfilenamemissing."); return(-1);
} if

(getword(bu■ 2,sizeofbuf2,TRUE,level)
>0){

stropy(REPLY,"save:toomanyarguments."); return(-1);
}

Vrns base
=

rindex(buff,
'/'); base

=

strichr(buff,
'I'); if

(base==0)

base
=
buff;

else

base++;
if

(strien(base)
>8){/*8=

14-strlen("0.ndy")
*/

stropy(REPLY,"Sessionfilenamemustbelessthan9
chars."); return(-1);

} cp=&buff[strlen■ buff)]; stropy(cp,MSESSION);
fo=
creat(buff,PUBMODE);

if(■ q-0){

sprintf(REPLY,"%s:nowritepermission.",buff); return(-1);

É



procom.c #ifndef #else #endi■
}

*cp=\0'; for(i=0;i<
MAXMOD;it?)

if

(models||active)
{

Vms

sprintf(cp,".."4x",i);
sprintf(cp,
"
"6x",i);

stropy(models■ ]..altname,
base);

procom("push");
n=

SES_MAGIC; write(fd,(char*)&n,sizeofn); write(fd,(char*)
models,sizeofmodels); write(fd,(char*)

rotation,sizeofrotation); write(■ d,(char*)
distance,sizeofdistance); write(■ d,(char*)

angles,sizeofangles); write(■ d,(char*)
&knobs,sizeofknobs); write(fd,(char*)

&movecoms,sizeofmovecoms); write(■ d,(char*)
&reduction,sizeofreduction); write(■ d,(char*)&vh,sizeofwh); write(fd,(char*)&vy,sizeofvy); write(fd,(char*)

&flags,sizeofflags); write(■ d,(char*)
&selection,sizeofselection); len=0; for(whp=

viewheap;whp=
NULL;whp=

whp->wh_next) len++;
write(■ d,(char*)&len,sizeoflen); for(whp=

viewheap;whp=
NULL;who=

who->wh_next)
{

write(■ d,(char*)

whp->vh_name,VNAMELEN); write(■ d,(char*)

whp->vh_view,sizeof(structview_def));
}

len=0; for(vs=
viewstck;
vs=NULL;vs=
vs->vs_next) len#4;

write(■ d,(char*)&len,sizeoflen); for(vs=
viewstck;
vs–NULL;vs=
vs->vs_next) write(■ o,(char*)

vs->vs_view,sizeof(structview_def));
close(fa); for(i=0;i<

MAXINROT;it.)

if

(rotation■ ].r_stat
&
ACTIVE)
{

rstat■ ]=TRUE; sprintf(buf2,"-rot%d",i);

sendcom(buf2);
}
else

rstat■ ]
=
FALSE;

for(i=0;i<
MAXDIST;
it#)

if

(distance■ ].d_stat
&
ACTIVE)
(

dstat(i)
=
TRUE; sprintf(buf2,"-distance%d",);

sendcom(buf2);

}
else

dstat(■ )
=
FALSE;

for(i=0;i<
MAXANGLE;it::)

if

(angles[i].a_stat
&
ACTIVE)
{

astat(i)
=
TRUE; sprintf(buf2,"-angle%d",);

sendoom(buf2);
}
else

astat■ ]
=
FALSE;

for(i=0;i<
MAXMOD;it:)

if

(models(I)-active)
{

#ifndefvrms

sprintf(cp,".9%x",i);

#else

sprintf(cp,
"
ºx",i);

#endi■

sprintf(buf2,"saveºdºs",
i,
buff); sendcom(buf2);

}

for(i=0;i<
MAXINROT;it:)

if
(rstat(■ )

sendcom(rotation[■ ].r_label);
for(i=0;i<
MAXDIST;
it#)

if
(dstat()

sendcom(distance[■ ]...d.label);

for(i=0;i<
MAXANGLE;it:)

if
(astat(■ )

sendcom(angles■ ]..alabel);

/*Cleanupandreturn
"/

procom("pop");
*cp=\0'; nreply

=0;
sprintf(REPLY,"Sessionsavedinºs.",buff); return0;

} /* *

Docopy-copy
thepictureontheVersatec.

:
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*/ #if

GRAFENG
=MPS #include<setjmp.h>

#endif

staticjmpbuf
printer_prob; #endi■#if /*

ARGSUSED
"A

docopy(notcom,level) int
{

#ifndef #else #if #if #endi■ #endi■ #if #endi■
notcom,level; HARDCOPY stropy(REPLY,"Sorry,nosupportfor

hardcopies
onthissystem."); return(-1); GRAFENG

=MPS registerinttitlegiven; registerintargc, registerFILE“copyf; registerinti;
registerlongo_flags; registerint(“fp)(); registerintretval; autocharprinter|256]; autocharthu■ (4

*

BUFSIZE]; autochartitle|BUFSIZE]; autochar"argv[100]; externintnocopypipe(); GRAFENG
==PS2 externint_ignomull; staticintwaitproc

-0; MPS
if
(notcom)
{

stropy(REPLY,"Don'tcopy77?"); return(-1);
}

GRAFENG
==MPS cunit(&11); mpspol(&1,&1,&11.0,&0,&0); GRAFENG

==PS2 if
(waitproc)
{

stropy(REPLY,"Waitingforpreviouscopyto
finish."); drawem(TRUE);

while(waitproclewait((int
*)0))

continue;

}

GRAFENG
==PS2||GRAFENG
==IRIS printer(O)

=\0'; title[0]
=\0'; titlegiven

=
FALSE; argv[0]

=

COPYPROG; argc=1; while(getword(tbu■ ,sizeofthu■ ,TRUE,level)
>0){

if

(stromp(tbu■ ,"date")==0)

argv[argcH-]=
"date";

elseif

(stromp(tbuf,"box")==0)

argv[argcH-]=
"box";

elseif

(stremp■ tbu■ ,"color")==0)

argv[argcH-]=
"color";

elseif

(stromp(tbuf,"bw")==0)

argv[argct{}
=
"bw";

elseif

(stremp■ tbu■ ,"printer")==0){

if

(getword(tbu■ ,sizeofthu■ ,TRUE,level)
>0){

(void)stropy(printer,thu■ ); argv[argct-]
=
"printer"; argv[argcH-]=

printer;
}

else

sprintf(REPLY,"mustspecifyprintern");

}
elseif

(stromp(tbu■ ,"title")==0){

titlegiven
=
TRUE; title[0]

=\"; (void)stropy(&title[1],getinput(level)); (void)streat(title,""); argv[argct#|="title"; argv[argcH-]=title; break;
else
{

sprintf(REPLY,"Unknownoption"6s',\n",thu■ ); return-1;

}

}

o_flags
=
flags; flags|=

DTEXT,

:
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#if #endi■ #if #endi■ #if #endif

combu■clean(combu■ );
if(!titlegiven)
{

makeprompt("Title:
");

GRAFENG
==PS2

_ignornull
=
FALSE; for(i=-1;

i
<=0;i=

getchr(combu■ ,FALSE))
{ GRAFENG

==IRIS

registerDeviced: autoshortinput; /*needtotossanybuttonstrokes
/

while((d=qtest())
=
KEYBD&&d=0)

(void)qread(&input); drawem(TRUE);
} GRAFENG

==PS2

_ignornull
=
TRUE; (void)stropy(title,combu■ ); combu■clean(combu■ ); argv[argct:-)

=
"title"; argv[argct

4)=title;

}

argv[argc]
=
NULL; /* *

Lettheuserknowwe'reworkingonit. -y nreply
=0; makeprompt("Working

oncopy"); drawem(TRUE); flags
=o
flags; makeprompt("Command:

"); thu■ (0)
=\0'; for(i=0;i<argc;it4){

if
(i-0)

if(i+
1>=argc)/*quotethetitle"/

(void)streat(tbu■ ,
"");

else

(void)streat(thu■ ,"");

(void)streat(thu■ ,argv[i]);
if(i+1>=argc)

(void)strcat(thu■ ,"");

/*quotethetitleºf

} if
((copyf
a

popen(tbu■ ,"w"))==NULL)
{

perror(tbu■ ); sprintf(REPLY,"Can'tstartupcopyprogram"); return0;

}

#if
GRAFENG
==PS2 #

defineCOPY_FUNCps2_copy
#
endi■

#if
GRAFENG
==IRIS #

defineCOPY_FUNCir_copy
#
endi■

fp=

signal(SIGPIPE,
nocopypipe);

if

(setjmp■ printerprob))
{

sprintf(REPLY,"Printerproblem(is\"9%s"knownprinter?)\n",
printer);

retval
=-1; gotoret;

h

(COPY_FUNC(copyf)
<0){

retval
=-1;/*themessagehasbeensetupby

COPY_FUNC()
/

gotoret;

}

polose(copyf);
#endi■GRAFENG
==PS2||GRAFENG
==IRIS

nreply
=0;

stropy(REPLY,"Copyshouldbecomingoutontheprinter."); combu■clean(combu■ );
-

retval
=0;

ret:

(void)signal(SIGPIPE,
fp); returnretval; /*

ARGSUSED
"A

#endi■HARDCOPY
}

no
copy_pipe()

longjmp(printerprob,1);

/* *

Dostop
-

terminateMIDAS.
*/

dostop(notcom,level)

§
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intnotcom,level;

{

#ifole■vms

inti,j;

#endi■
if
(notcom)
{

stropy(REPLY,"Don'tstop7??"); return(-1);
}

#ifdefvrms

/* *

VMESSprocesssignalsdon'tworklike
*
UNIXsignals.Wehavetosend
a
stop

*

command
totheeditor
ifwewant
itto *

cleanupproperly.
*/

sendcom("stop");
do

i=
wait(&j);

}
while(il-editpid&&il=-1);

#endi■
stop(); /*

NOTREACHED
/

/*ARGSUSED
"A

} /*
Stop
-
actualcodetostopmidas(alsohereat
interrupt)

*/ stop■ )
{

register
i;

signal(SIGINT,SIG_IGN); signal(SIGTERM,SIG_IGN); kill■ editpid,SIGTERM);
if
(recordfd
–
NULL);

folose(recordfj); unlink(RECORDFILE); doneps();
#if
GRAFENG
==IRIS #ifndefNOBUTTONBOX setdblights(OL);

/*clearoffthelights*/
dbtext(");/*...andthetext"/

#endif
greset();

gexit();
#endi■ #iftefDOSTATS

cntinit(IRECFILE);
for(i=0;

comlist■ ].p_commame
=0;itt)

cntincr(comlist■ ]..p_comname,comlist■ ]..p_count); cnt■ ini(IRECFILE);
#endi■

exit(0);
} /* *

Dohelp
-
printhelpmessage.

*/
dohelp(notcom,level) intnotcom,level;

{
#if
GRAFENG
-IRIS

registerps_t
i;

#else

registerScoord
i;

#endi■
registerintnotopic; registerFILE“fa, charbuf[BUFSIZE]; char

helpfile[BUFSIZE];
#if
GRAFENG
==IRIS

registerintj;
registerScoordypos; registerBooleanis_index

=
FALSE; staticshortinput; staticColorindexclf,wim; staticBooleanshow_cur; staticScoordppos=0;

#endi■
if
(notcom)
{

stropy(REPLY,"Don'thelp???"); return(-1);
} if

(getword(buf,sizeofbu■ ,TRUE,level)<=0)

stropy(buf,"index"); sprintf(helpfile,HELPDIR,buf); if((fo=

fopen(helpfile,"r"))==NULL)
{

sprintf(helpfile,HELPDIR,"index");
if((fo=

fopen(helpfile,
"r"))==NULL)
{

stropy(REPLY,"Indexmissing.Notifymanagement.");

§
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#if #else #endi■ #if

}
else

return(-1);
}

notopic
=
TRUE; notopic

=
FALSE;

GRAFENG
=IRIS if

(flags&

INSTEREO)
sia(0);

is_index
=

(stromp(buf,"index")==0);
GRAFENG
==PS2 unit(); wwport(-2048,2047,-2048,2047,255,0);

window(-K32K,K32K,-K32K,K32K); huesat(YELLOW,
6);

charsz(4,0);
if
(notopic)
{

moveto(-30000,-27000,0);
text("There
isnotopic"); text(bu■ ); moveto(-30000,-30000,0);

text("Pressanykeyto
continue");

i=
30000; while(i--28000&&(gets(but,sizeofbuf,fa))=

NULL)
{

if

(strncrip(buf,".bp",3)==0)

break; moveto(-30000,
i,0): text(bu■ );

i
--

LINEHEIGHT(4);
}

moveto(0,
0,0); nufram();

if
(flags&
MMOVIE)
{

shutter(S_OPEN); expose(s_expose); shutter(S_CLOSE);
/*Soamplifierwon'tworksohard
/

}

while(getchr(combu■ ,FALSE)==0){

rstfram();
if
(flags&
MMOVIE)
{

shutter(S_OPEN); expose(s_expose); shutter(S_CLOSE);

#endi■ #if

combu■ _clean(combu■ );
}
while(feof(■ d)); PS2 GRAFENG

==MPS tident(); wbound(8-2048,8.2047,&-2048,&2047); vinten(8.63,&63); twind(8-K32K,&K32K,&-K32K,&K32K,&-K32K,&K32K);
if
(notopic)
{

lcolor(848,&6); csize(&4); damove(&-30000,8-27000,8.0); ctext("There
isnotopic"); ctext(bu■ ); lcolor(848,&6); csize(&4); damove(&-30000,8-30000,&0); ctext("Pressanykeyto

continue");
i=
30000; while(i--28000&&(fgets(buf,sizeofbuf,fo))=

NULL)
{

if

(strncrimp(buf,".bp",3)==0)

break; damove(&-30000,
&i,&0); ctext(buf); i-=

LINEHEIGHT(4);
}

damove(&0,&0,&0); sdrep(); while(getchr()==0)

rstfram(); combuf_clean(combu■ );
}

while(feof(■ d)); MPS GRAFENG
==IRIS

/*+10becausethereare10blanksinfrontoftext"/

(XMAXSCREEN
/2
-

normwidth((60/2)
+10))

/*Soamplifierwon'tworksohard"/

TEXT
X

pushattributes(); pushviewport(); pushmatrix(); getcursor(&input,
&cir,&wtm,&show_cur);

if

(show_cur)
cursoff(); frontbuffer(TRUE);

§
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viewport(0,XMAXSCREEN,
O,

YMAXSCREEN); ortho?(0.0,(Coord)XMAXSCREEN,
0.0,(Coord)YMAXSCREEN); font(NORMFONT); blink(40,

ir

colomum(MAGENTA),
0,
0,255); do
(

ir

color(BLUE); clear();
ir

color(MAGENTA);
if
(ppos==0){

ppos
=

strºwidth("Press
anykeyto
continue"); ppos

=

(XMAXSCREEN
-

ppos)/2;
}

cmov2.(ppos,COMMAND
Y);

charstr("Press
anykeyto
continue");

if
(notopic)
{

i=

strºwidth.(bu■ )
+

strºwidth("There
isnotopic\"\");

cmov2i((XMAXSCREEN
-
1)/2,

-

(YMAXSCREEN
-

normheight)/2);
ir

color(WHITE); charstr("There
isnotopic\");

ir_color(CYAN); charstr(bu■ ); ir_color(WHITE); charstr("\"); getstroke(); continue;
} i=

YMAXSCREEN
-2-

normheight; while(i-COMMAND
Y+
normheight
&&

fgets(buf,sizeofbuf,fa)=
NULL)
{

if

(strncrimp(buf,".bp",3)==0)

break; cmov2.(TEXT
X,i);

print_str(bu■ );
i
--
normheight;

if(isindex)

ir_help();
curson(); getstroke(); cursoff();

}

while(Inotopic&&feof(fc)); blink(0,
ir

colornum(MAGENTA),
0,
0,255);

if

(show_cur)
curson();

popmatrix(); popwiewport();

/*waitforakeytobetyped‘’

popattributes();
ir

color(BLACK); clear();
#2ndifIRIS #if

GRAFENG
-IRIS

if
(flags&

INSTEREO)
sia(1);

#endi■
folose(■ d); return(0);

}
#if
GRAFENG
==IRIS /*

"print_str;
Printouta
string,usingWHITEfornormaltext,CYANforundelined

-
text. */

print_str(sp) registercharsp;
{

registerchar‘osp;

registerColorindexclr; registerintx,newY; staticcharbuf[BUFSIZ};
if(“sp=="_"&&*(sp+1)==^b)

cir=
CYAN;

elseif("(sp
+1)==\b')

clr=

YELLOW;
else

cir=
WHITE;

x-0; for(osp=bu■ ;"sp;sp3-4)
{

if(“sp==\t')
{

for(new)
-x+(8-(x&07));
x-:new(;x++)

*osp14
='';

continue;
}

X++; if(!(sp
+
1)=="b)
{

if(“sp=="_"||sp(2]=="_")
{

if(clf–
CYAN)
{

*osp=\0'; ir_color(cr); charstr(bu■ ); osp=buf;

§
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clr=
CYAN;

}

*ospitt
=(“sp=="_"7
sp■ 2]
:
“sp); sp+=2;

}
else
{

if(clf-
YELLOW)
{

“osp=\0'; ir
color(cr); charstr(bu■ ); osp=buf; clr=

YELLOW;
}

while(sp(1]=="Wh'&&.spI2]--sp|0])
sp+=2;

"osp-4
="sp;

}

else
{

if(clf–
WHITE)
{

*osp=\0'; ir
color(clº); charstr(bu■ ); osp=buf; cr=WHITE;

*osp-H
="sp;

}

} if
(ospxbuf)
{

*osp=\0'; ir
color(cr); charstr(bu■ );

}

}

#endifIRIS /* *

Dowait
-
waitforallmotiontostop. */

dowait(notcom,level) intnotcom,level;
{

register
i;

unsignedlen,t,
charbuf[BUFSIZE|, externchar

_pskbchr,

extern
int
_ignornull;

if
(notcom)
{

stropy(REPLY,"Don'twait777"); return(-1);
h

(getword(buf,sizeofbu■ ,TRUE,level)<=0){ else
{

len=0; for(i=0;
i<3;it4){

t=

movecoms.m_rot■ ],t_wait
+

movecoms.m_rot■ ].t_frames;
if(t:len)

len=tº

|-º-º-sº t=movecoms.m_tran■ ],t_wait
+

movecoms.m_tran■ ].t_frames;
if(t-len)

len=ti

}
for(i=0;i<
MAXINROT;it?)
{

t=

movecoms.m_inrot■ ].t_wait
+

movecoms.m_inrotti].t_frames;
if(t-len)

len=t

}
for(i=0;i<6;it4){

t=

movecoms.m_clip■ i].t_wait
+

movecoms.m_clip■ ].t_frames;
if(t:len)

len=ty

} t=

movecoms.m_scale.t_wait
+

movedoms.m_scale.tframes;
if(t-len)

len=t,

t=

movecoms.m_section.t
wait
+

movecoms.m_section.t_frames;
if(t,len)

len=ti
-

t=

movecoms.m_thickness.t_wait
+

movecoms.m_thickness.t_frames;
if(t-len)

len=tº

if

(sscan■ (bu■ ,"%d",&len)
=1){

stropy(REPLY,"Waitexpectsanintegerargument."); return-1;

§
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_ignornull
=
FALSE; for(i=0;i<len;it:){

if
(introt)

if

(getchr(combu■ ,TRUE)
>0){

nreply
=0; if(

pskbchr—-INTRPT)
{

stropy(REPLY,"Interrupt(W)"); intrpt
=
TRUE; break;

}

drawem(TRUE); procom(combu■ );
if
(movem()
==0){

#if
GRAFENG
=IRIS

rstfram();

#else #endi■
y

#if
GRAFENG
==PS2

if
(flags
&
MMOVIE)
{

shutter(S_OPEN); expose(s_expose); shutter(S_CLOSE);

#endi■

}
else

drawem(TRUE);
}

_ignornull
=
TRUE; fixtran(selection); calcent(selection); return(0);

/*
ARGSUSED
"A

} /* *

Dochdir
-

changedirectory.
*/

dochdir(notcom,level) intnotcom,level;
{

charbuft|BUFSIZE|,bu■ 2|BUFSIZE];

if
(notcom)
{

stropy(REPLY,"Don'tchangedirectory7??"); return(-1);
} if

(getword(buff,sizeofbuff,TRUE,level)<=0){

stropy(REPLY,"Don'tknowwheretogo."); return(-1);
} if

(getword(buf2,sizeofbu■ z,TRUE,level)
>0){

stropy(REPLY,
"ca:toomanyarguments."); return(-1);

} if

(chdir(buff)
<0){

stropy(REPLY,"Changingdirectoryfailed."); return(-1);
}

stropy(buf2,"ca"); streat(buf2,buff); sendcom(buf2); return(0);
} /* *

Thefollowingroutinespassseveraldifferentdatatypes
*
worthofdatatotheeditorthrough
a
commonbuffer.

*/ externchar“cheatbuf;
/* *

Dogetcra
-
getthe
untransformedcoordinate
ofanatom */

dogetcro(notcom,level) intnotcom,level;
{

char
editcom■ buPSIZE];

int“ip; floatx,y,z; float*■ p; if
(notcom)
{

stropy(REPLY,"Don'tgetcoordinate7??"); return(-1);
}

stropy(editcom,"getcro"); streat(editcom,getinput(level)); sendoom(editcom);
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} /*

ip=(int*)
cheatbuf;

if
(*ip++
-1){/*Musthave
1

molecule'satom*/

sprintf(REPLY,"Badatomspecification."); return(-1);
}

ip++; fp=
(float")ip; x=

"fp++;
y=
"■ pºt;

z=
"■ p-H+; sprintf(REPLY,"Coordinate

is76.2°4.2°4.2f",x,y,z);
uncheat(); return(0);

*

Docofr
-
setthecenterofrotation
tothesiteofanatom */

docofr(notcom,level) int
{

notcom,level; char
editcom|BUFSIZE];

int*ip,molnum; ps_tloc■ 4],cofg[4]; float*fp; if
(notcom)
{

if
(Isetcofr)
{

stropy(REPLY,"Thecenterof
rotationwasn'tset."); return(-1);

}
else
{

setcofr
=
FALSE; calcent(selection); stropy(REPLY,"Center

of
rotationreset."); return(0);

}

}

stropy(editcom,"getcro");
streat(editcom,getinput(level)); sendcom(editcom);

ip=(int*)
cheatbu■ ;

if
(“ip++
=1){/*Musthave
1

molecule'satom*/

sprintf(REPLY,"Badatomspecification."); return(-1);
molnum
=
“ip++; fp=

(float")ip;

locIO)
=

MAPCRD(‘■ pºt)
-

models■ molnum].com(0);
locI1]
=

MAPCRD(‘■ pºt)
-

models(molmum).com[1];
locI2]
=

MAPCRD("fp++)-models(molnum).com|[2];
#if
GRAFENG
=IRIS

locI3]
=
K32K;

#else

locI3]
=1;

#endi■ #iftie■HARDTRAN
wbtmem(1); blacon(LOADMAT,models(molnum).matrix); moveto(loc{0),locí1],locí2]); rdtc{0,co■ g); for(i=0;i<3;it:

co■ g[]
=
co■ g[]*((double)K32K)
/

co■ g[3];
stopwb(); transform(models(molnum].matrix,

loc,cofg,ONE);
#endif#else

cx=co■ g(0)
+

molnum].com(0)
+

models(molnum].tri0];
cy=
co■ g[1]+molnum].com|[1]+models(molnum].trí1];

cz=
co■ g|2|+molnum].com|2|+models(molnum].trí2]; setcofr

=
TRUE; sprintf(REPLY,"Center

of
rotation
at(%d*d9%d)",cº,cy,cz); uncheat(); return(0);

} /* *
Dofix
-fixtheinternalrotation.

*/
dofix(notcom,level) intnotcom,level;

{

char
editcom■ burSIZE];

int*ip; angle_t"ap; int

saveinit(MAXINROT]; register
i; if

(notcom)
{

stropy(REPLY,"Don'tfixrotation???"); return(-1);
} ip=(int")cheatbu■ ; *ip++

=0;

§



procom.c ap=(angle_t
")ip; for(i=0;i3

MAXINROT;
it4){

*ap++
=

rotation[■ ].r_angle; saveinit(■ )
=

rotation[■ ].r_inita;
}

stropy(editcom,
"~rot"); stroat(editcom,getinput(level)); sendcom(editcom);

for(i=0;i<
MAXINROT;it:)

if

(rotation[■ ].r_stat
==ACTIVE)

rotation[■ ].r_angle
+=
saveinit■ ]-

rotation[■ ].r_inita;

uncheat(); return(0);
} /* *

Dofixrev
-fixandreversetheinternalrotation.

*/

dofixrev(notcom,level) intnotcom,level;
{

char
editcom■ burSIZE];

charrotype■MAXINROT];
int*ip; angle_t“ap; register

i; if
(notcom)
{

stropy(REPLY,"Don'tfixandreverse
a
rotation???"); return(-1);

} ip=(int")cheatbuf; *ip++
=0; ap=(angle_t

“)ip; for(i=0;i<
MAXINROT;
itt){

“ap++
=

rotation[■ ].rangle; rotype■ ]
=

rotation[i].r_label(0);
stropy(editcom,"fixrev"); streat(editcom,getinput(level)); sendoom(editcom);

for(i=0;i<
MAXINROT;it?)

} /* *

Domatch
-

superimposetwomodels.

if

(rotation■ ].r_stat
==ACTIVE&&

rotype■ ]
=

rotation[■ ].r_label.[0]) rotation[■ ].r_angle
=0;

uncheat(); return(0); domatch(notcom,level) int
{

notcom,level; char
editcom|BUFSIZE];

int*ip; intcount; intfrom,to; float*ip; doublecoord[2][4][3]; registeri,j; if
(notcom)
{

stropy(REPLY,"Don'tmatch7??"); return(-1);
}

stropy(editcom,"match"); streat(editcom,getinput(level)); sendoom(editcom);
ip=(int*)
cheatbuf; count

=
“ip++;

if
(count
–2&&count
--2)
{/*Musthave2mol"atoms
"Z

stropy(REPLY,"Badatomspecifications."); return(-1);
kn="ip++; fp=

(float")in; for(i=0;i<4;it!)

for(j=0,j<3;j++)

coord[0][][,]
=
“■ pºt;

ip=(int“)■ p; to="ip-H+; fp=
(float")ip; for(i=0;i<4;it.)

for(j=0,j<3;j++)

coord[1][][,]
=
"■ pºt;

§
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} /*

if
(count
>0)

i=

superimpose(to,coord(1),from,coord[0]);
i=

superimpose(from,coord[0],to,coord(1));
if(i==-1)

stropy(REPLY,"Toomanyiterationsneeded.");
else

sprintf(REPLY,"Superimposed
ºdon9.d.",

count
>07
from
:
to,count
>07to:from);

uncheat(); return(0);
*

Doc.pk
-

make
a

space-fillingmodelpictureontheVersatec.
*/ /*

ARGSUSED
"A

docpk(notcom,level) int
{

#iftef #else #if

notcom,level; Vrns stropy(REPLY,"Sorry,can'tmakespacefillingmodelsonthissystem"); return(-1);
intplot,fuzzy; charbuf[BUFSIZE],“cok_file; autoshortinput;

if
(notcom)
{

stropy(REPLY,"Don'tmakespacefillingmodel???"); return(-1);
}

fuzzy
=
FALSE; plot=

FALSE; while(getword(bu■ ,sizeofbuf,TRUE,level)
>0){

if

(stromp(bu■ ,"fuzzy")==0)

fuzzy
=
TRUE;

elseif

(strcmp■ buf,"plot")==0)

plot=
TRUE;

else

sprintf(REPLY,"Unknownoption"6s'An",bu■ );

}

GRAFENG
==IRIS if

(plot)
{

stropy(REPLY,"can'tplotontheIRIS"); return-1;

#else #endi■ #ifdef #else #endi■ #if #else #endif #if #ifndef
if
(fuzzy)

return
ir
cpk();

if
(fuzzy)
{

stropy(REPLY,"fuzzyspheresnotavailableonthisdevice"); return-1;

} /* *lettheuserknowsomething
isgoingon */ nreply

=0;

stropy(REPLY,"Working
oncpkmodel"); drawem(TRUE); cpk_file

=

TMPDIR(MCPK); (void)sprintf(bu■ ,"save*s",cpk_file); procom(bu■ ); nreply
=0; if

(plot)
{

NOTUSED
(void)sprintf(buf, "midas.out-i}s2-/dev/null|rshcql

cpk--vn'-'/dev/vpo",
cpk_file);

system(bu■ ); stropy(REPLY,"CopyshouldbecomingoutontheVersatec."); stropy(REPLY, "Sorry,cpkversatecoutputnolongeravailable.");
}
else
{

(void)sprintf(buf, "midas.out
-iºs2-/dev/nullrshsocrcpk--n'>'/dev/aed",

cpk_file);
system(bu■ );

GRAFENG
=IRIS

stropy(REPLY,"ImageshouldappearonAED512."); nreply
=0;

}

(void)sprintf(bu■ ,"m-fºs",cpk_file); system(bu■ ); GRAFENG
==IRIS GL23BUGS

§



procom.c #include<gl2/grioctl.h> /*
“Ona3.4systemyouhavetotellthesystem
togivethis “processinputevents,sincetheginit()incokredirected

*
inputeventsto"its"queue.Thismaybreakon

subsequent
*

systems.
*/

grioctl(GR_GFINPUTCHANNEL,inchanget());
#endi■

/*waitfora
keystroke
ºf

while(qread(&input)
=
KEYBD)

continue;
/*resetthecolormap,sincecokmucksaroundwithit"Z iriscolors(); drawem(TRUE);

#endifIRIS

return(0);
#endifvrms

} /* *

domatrix
-
reads
a
matrixandapplies
ittotheselectedmodels

*/

domatrix(notcom,level) intnotcom,level;
{

floatfrmat(3][3]; ps_tmat(4][4]; charbuf[BUFSIZE]; register
i,j. if

(notcom)
{

stropy(REPLY,"Don'ttransform7??"); return(-1);
}

for(i=0;i<9;it?)
{

if

(getword(buf,sizeofbuf,TRUE,level)<=0)

break;
if
(sscan■ (but,"%■ ",&fnat■ i",3][1/3])
=1)

break;

} if(i=9){

stropy(REPLY,"Incompletematrixspecifications."); return(-1); |-º-º-º:

#if #else #endi■ #if #else #endi■ #if #endi■ #if #endi■ #if #endi■
} /*

for(j=0;j-3;j++)

GRAFENG
=IRIS

mat[][,]
=
frnat■ il■ ]
*

K16K; mat■ ][,]
=
frnat■ ][];

mat(3][]
=
mat[i][3]
=0;

}

GRAFENG
=IRIS mat3][3]

=
K16K; mat3][3]

=1; for(i=0;i<
MAXMOD;
it4){

if

(models■ ]..active
||

|(selection
&

MODELSW())) continue;

GRAFENG
==PS2

bkicon(LOADMAT,mat);
bkicon(CONCATMAT,models■ ]..matrix); bkicon(STOREMAT,models■ ]..matrix);

GRAFENG
==IRIS

pushmatrix(); loadmatrix(mat); multmatrix(models■ ]..matrix); getmatrix(models■ ]..matrix); popmatrix();
GRAFENG
==MPS

tset(mat); toon(models■ ]..matrix); tget(models■ ]..matrix);
}

(void)update(MODSEL,FALSE,(ps_t*)
NULL,FALSE,(ps_t*)
NULL); return(0);

*

Dotran
-do
translation
in
molecularcoordinatesystem

*/
dotran■ notcom,level) int

{

notcom,level; ps_tlocié),new■ 4]; floatdist|3]; charbuf[BUFSIZE];

§



procom.c #iftlef #endi■ #if #else #endi■ #iftie■ #endif #iftief #else #endi■
register
i;

HARDTRAN
intps2loc;

if
(notcom)
{

stropy(REPLY,"Don'ttranslate7??"); return(-1);
}

for(i=0;i<3;itt){

if

(getword(buf,sizeofbu■ ,TRUE,level).<=
0)

break;
if

(sscan■ (buf,"%■ ",&dist[i])
=1)

break;

} if(i=3)

stropy(REPLY,"Incompletetranslationspecifications.");
locIO)
=

MAPCRD(dist[0]); locIl)
=

MAPCRD(dist[1]); locI2]
=

MAPCRD(dist(2]); GRAFENG
=IRIS locI3]

=
K32K; locI3]

=1;
pushmatrix(); HARDTRAN wbtmem(1); ps2loc

=0; for(i=0;i3
MAXMOD;
it:)(

if

(models■ ]..active
||

|(selection
&

MODELSW(I))) continue;

HARDTRAN
bkicon(LOADMAT,models■ ]..matrix); moveto(locO),locí1],locí2]); rdtc(ps2k)c,new); ps2\oc+=4; for(j=0,j<3;j++)

new■ ||=new■ ]
*

((double)K32K)
/

new■ 9]; transform(models■ ]..matrix,
loc,new,ONE); models[].trio]+=new■ 0]; models■ ].trí1]+=new■ 1]; models||].tr/2]+=new■ 2];

#iftie■ #endi■ #if #endi■
} /*

HARDTRAN stopwb(); GRAFENG
==IRIS popmatrix(); calcent(selection); (void)update(MODSEL,FALSE,(ps_t*)

NULL,FALSE,(ps_t*)
NULL); return(0);

“dorun
-
readscommandsfrom
a
programandexecutesthem */

dorun(notcom,level) int
{

notcom,level; registerchar“shcom; registerFILE“fa, autocharbuf[BUFSIZE]; externchar_pskbchr; externint_ignomull; externFILE"popen();
if
(notcom)
{

stropy(REPLY,"Don'trun???"); return(-1);
}

shcom
=

getinput(level);
if

(strien(shcom)
==0)

return(-1);
if((fo=

popen(shcom,"r"))==NULL)
{

if
(flags
&

VERBOSE)
sprintf(REPLY,"%s':cannotexecute.",shoom);

return(-1);
_ignornull
=
FALSE; while(gets(buf,sizeofbuf,fa)=

NULL)
{

if
(introt)

break; zapchar(buf,\n"); if
(flags&
VERBOSE)

sprintf(REPLY,"Running
...
(%.40s)",bu■ ); drawem(TRUE); nreply

=0; if

(getchr(combu■ ,TRUE)
>0){

if(

pskbchr--INTRPT)
{

§



procom.c

stropy(REPLY,"Interrupt(R)!"); introt
=
TRUE; break;

}

drawem(TRUE); procom(combu■ );
}

procom(bu■ );
_ignornull
=
TRUE; pclose(fa); return(0);

} /* *

Notimp-prints
a
NOTIMPLEMENTEDmessage.

*/
notimp(notcom,level) intnotcom,level;

{

stropy(REPLY,"Commandhasnotbeenimplemented."); return(-1); /*ARGSUSED
"A

} /* *
Shift
-

movethemodels.
*/ shift(def,level) intdef,level;

{

charaxis; charbuf[BUFSIZE];
intval; float

t;
structturndef‘ptr; val=

getword(buf,sizeofbuf,TRUE,level);
if
(def==MOVEMENT)
{/*
Movement
*/

axis=0;/*
DefaultX-axis
"Z if(val--0){

if
(flags&
VERBOSE)

stropy(REPLY,"Missingspecifications.");
return(-1);
*(buf[0])

{

case'x'':

done:

case'X'
:

axis=0; val=

getword(buf,sizeofbu■ ,TRUE,level); break;
case'y':

-

case"Y"
:

axis=1; val=

getword(buf,sizeofbu■ ,TRUE,level); break;
case'z': case'Z'

:

axis=2; val=

getword(buf,sizeofbuf,TRUE,level); break;

}
ptr=

&movecoms.m_tran■ axis);
}
elseif

(def==SECTION)
/*
Section
*/

ptr=

&movecoms.m_section;
elseif
(def==THICKNESS)
/*
Thickness
*/

ptr=

&movecoms.m_thickness;
else

ptr=

&movecoms.m_scale;
if(val&=0){

ptr->tspeed
=

MAPCRD(1.0); ptr->t_frames
=1;

ptr->t_wait
=0; gotodone;

} if

(sscan■ (buf,"%■ ",&t)=1){

sprintf(REPLY,"Unexpectedargument"as'.",buf); return(-1);
}

ptr->t_speed
=

MAPCRD(t);
if

(ptr->t_speed
--O){

ptr->t_frames
=0; gotodone; ptr->t_frames

=1;
ptr->t_wait
=0; if

(getword(bu■ ,sizeofbu■ ,TRUE,level)<=0)

gotodone; ptr->t_frames
=
atoi(bu■ );

if

(getword(buf,sizeofbuf,TRUE,level)
>0)

ptr->t_wait
=
atoi(bu■ );

if
(slowfac=0)

slowdown(ptr,T_SHIFT);

§
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return(0);

*
Turn
-
turnthemodel. turn(def,level)

def,level; charaxis; charbuf[BUFSIZE];
intval; float

t;
structturndef

“array;

array
=

movecoms.m_rot;
axis=1;

/*
DefaultY-axis
"/

if((val=

getword(buf,sizeofbuf,TRUE,level))<=0){

array[axis].t_speed
=

MAPANGLE(3); array[axis].t_frames
=def; array[axis].twait=0; gotodone;

} /* */ int
{

}

switch(buf[0])
{

case'x'
:

case'X'
:

case'y': case"Y"
:

case'z'
:

case'Z'
:

case'0'
:

case'1': case'2'
:

case'3'
:

case'4': case'5': case'6'
:

case"7"
:

axis=0; val=

getword(buf,sizeofbuf,TRUE,level); break; axis=1; val=

getword(buf,sizeofbuf,TRUE,level); break; axis=2; val=

getword(buf,sizeofbuf,TRUE,level); break;

done:

case'8': case'9":

axis=
buf[0]-'0'; if

((rotation[axis).r_stat
&
ACTIVE)==0){

sprintf(REPLY,"Rotation*disnotactive.",
axis);

return(-1);
}

array
=

movecoms.m_inrot;
val=

getword(buf,sizeofbuf,TRUE,level); break;

} if(val--0){

array[axis]tspeed
=

MAPANGLE(3); array[axis].tframes
=def;

array[axis].t_wait
=0; gotodone;

} if

(sscan■ (buf,"%■ ",&t)=1){

sprintf(REPLY,"Unexpectedargument*s'.",bu■ ); return(-1);
{

array[axis].t_speed
=0;

array[axis]tframes
=0;

array[axis].t_wait
=0; gotodone;

}

while(t:180.)

t-=•;

while
(t+
-180.)
t+=360.;

array[axis].tspeed
=

MAPANGLE(t); array[axis].t_frames
=def;

array[axis].t_wait
=0; if

(getword(but,sizeofbuf,TRUE,level)<=0)

gotodone; array[axis].t_frames
=
atoi(bu■ );

if

(getword(buf,sizeofbu■ ,TRUE,level)
>0)

array[axis]t_wait
=
atoi(bu■ );

if
(slowfac=0)

slow
down(&array[axis],T_ANGLE);

return(0);

§
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*

Dofreeze
-
stopall
movements
onthescreen

*/

dofreeze(notcom,level) intnotcom,level;
{

register
i; if

(notcom)
{

stropy(REPLY,"Don'tfreeze7??"); return(-1);
}

getknob■ o,
3); for(i=0;
i<3;it?)
{

movecoms.m_rot■ ]..t_wait
=

movecoms.m_rot■ ],t_frames
=0;

movecoms.m_rock[i]t
wait=

movecoms.m_rock[i]tframes
=0;

movecoms.m_tran■ i).t_wait
=

movecoms.m_tran■ i).t_frames
=0;

}
for(i=0;i<
MAXINROT;it!)

movecoms.m_inrot■ i).t_wait
=

movecoms.m_inrot■ ].t_frames
=0;

for(i=0;i<6;it4)

movecoms.m_clip■ i].t_wait
=

movecoms.m_clip■ i].t_frames
=0; movecoms.m_scale.t_wait

=

movecoms.m_scale.t_frames
=0;

movecoms.m_section.t
wait=

movecoms.m_section.t_frames
=0;

movecoms.m_thickness.t_wait
=

movecoms.m_thickness.t_frames
=0;

#if
GRAFENG
==IRIS

freezeknobs();
#endi■

return(0);
/*
ARGSUSED
"A

}

}
else
{

#defineMAXLINELEN
66/*AboutrightforthePS2*/ /* *

Doalias
-

makeentriesinthealiastable */
doallas(notcom,level) intnotcom,level;

{

register
i; intlen,total; charbuf[BUFSIZE],“def; char

editcom■ burSIZE],answer■ buPSIZE];
if
(notcom)
{/*

Removeanalias"/

stropy(editcom,"-alias"); answer■ O)
=\0'; total=0;

while(getword(buf,sizeofbu■ ,FALSE,level)
>0){

for(i=0;i<
nalias;it:)

if

(stromp(atab■ ].a_name,
buf)==0)

break;

if(i--malias)
{

sprintf(REPLY,
"Nosuchalias:"ºs",bu■ ); continue;

}

streat(editcom,
"");

streat(editcom,atab■ ].a_name);
if
(total
-0)

streat(answer,",");

else

streat(answer,
""); stroat(answer,atab■ ].a_name); streat(answer,

"");
free(atab■ ].a_name); free(atab■ ].a_line); nalias--; atab■ i)

=

atab■ nalias]; total++;
} if(total

-0)

sendoom(editcom);
sprintf(REPLY,"Alias%s*sremoved",

(total
-1)7"es":"",
answer);

/*Addanalias
/

if

(getword(buf,sizeofbu■ ,FALSE,level)<=0){

sprintf(REPLY,"Thereare*daliases:",nalias); total=-2; answer■ O)
=\0'; for(i=0;
i<
malias;itt){

len=

strlen(atab■ ].a_name)
+2; if

(total
+
len:MAXLINELEN)
{

stropy(REPLY,answer); total=-2;
answer■ O]
=\0';

} if
(total
-0)

streat(answer,","); streat(answer,atab■ ].a_name);
total+=len;

:
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} /*

amo

if(total
-0)

stropy(REPLY,answer);
return(0);

} /*Isit
possible
toaddit7*/ for(i=0;
i<
nalias;it!)

if

(stromp(atab■ ].a_name,
buf)==0)

break;

def=

getinput(level);
if(‘def--\0')
{

if(i.<malias)

sprintf(REPLY,"%s'"as",atab■ ].a_name, atabli),a_line);
else

sprintf(REPLY,
"Nosuchalias:"ºs",buf);

return(0);
if(i>=nalias)
{

nalias-H;
if
(nalias>=
MAXALIAS)
{

stropy(REPLY,"Toomanyaliases."); malias--; return(-1);

} /*
Enteraliasintotable*/

atab■ il.aname
=

malloc((unsigned)(strien(bu■ )
+1));

stropy(atab■ ).a_name,
buf); atab■ ].a_line

=

malloc((unsigned)(strlen(def)
+1));

stropy(atab■ ].a_line,
def); /*Theeditorshouldechothealiasdefinition sprintf(REPLY,"aliased"6s'to'9%s",atablilaname,

atablilaline);
/ sprintf(editcom,"alias9%s%s",buf,def);

sendcom(editcom);
*

Doalign
-
aligntwoatomsonthez-axis */

doalign(notcom,level)

notcom,level;

int

char
editcom■ burSIZE];

int“ip; intcount; intfrom,to; float“■ p; doublecoord|2][3]; ps_tpscro(2][4],newcro■ zl■ 4]; ps_tmat{4][4],invmat(4][4]; register
i,j, if

(notcom)
{

stropy(REPLY,"Don'talign77?"); return(-1);
}

stropy(editcom,"align"); streat(editcom,getinput(level)); sendcom(editcom);
ip=(int*)
cheatbuf; count

=
"ip++; switch(count)

{

case
1:

case-1:

from=to-“ip++; fp=
(float")in; for(j=0;j<3;j++)

coord[0][,]
=
"■ pºt;

for(j=0;j<3;j++)

coord[1][j]
=
“■ pit;

break;
case2: case-2

:

from=“ip++; fp=
(float")ip; for(j=0;j<3;j++)

coord(0][j]
=
*fp-4;

ip=(int")■ p; to-“ip++; fp=
(float")ip; for(j=0;j-3;#4)

coord[1][]
=
"■ pºt;

default
:

sprintf(REPLY,"Badatom
specifications(%d).",count); return(-1);

:
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#if #else #endi■ #if #endi■

}
for(j=0;j<3;j++)
{

pscro■ ol■ ||=MAPCRD(coord[0][j])
-

models(from].com]]; pscro■ 1][,]
=

MAPCRD(coord[1][j])
-

models(to).com]];
}

pscrq[0][3]
=

pscrq[1][3]
=
ONE;

transform(models(from].matrix,pscro(0),newcro■ o),ONE);
transform(models■ to).matrix,pscro(1],newcro■ 1],ONE);

i=0; for(j=0;j<3;j++)
{

pscro■ 0][,]
=0; if

(count
>0)

pscro(1][j]
=

(newcro(1][j]
+

models(to).trij)
-

(newcro■ 0][j]+models(from].trij);
else

pscro■ 1][,]
=

(newcro■ 0][j]+models(from].trij)
-

(newcro■ 1][j]+models■ to].tr);
if
(pscro■■ ][,]
=0)

I++;

{

stropy(REPLY,"Cannotalignsuperimposedatoms."); return(-1);
}

GRAFENG
-IRIS lookat(mat,invmat,pscrq[0],pscrq[1]); m_lookat(mat,invmat,pscro■ 0],pscrq[1]);

if
(count
>0){

transform(mat,newcro■ 0],pscro■ 0],ONE); for(j=0;jº3;j++)

pscra(0)||+=models(from].com||+ models(from].trij]-cowin■ );

}
else
{

transform(mat,newcro■ 1],pscro■ 0],ONE); for(j=0;j-3;j++)

pscrq[0][]+=models■ to).com]]+ models■ to).trij]-cowin■ );

from=to;

}

GRAFENG
==IRIS pushmatrix();

#if #endi■ #if #endi■ #if #endi■ #if #endi■ #ifndef
/*

for(i=0;i<
MAXMOD;it?)
{

if

(models■ ]..active) continue;

GRAFENG
==PS2

bkicon(LOADMAT,mat);
bkicon(CONCATMAT,models■ ]..matrix); bkicon(STOREMAT,models[i].matrix);

GRAFENG
==MPS

tset(mat); toon(models■ ]..matrix); tget(models(i).matrix);
GRAFENG
==IRIS

loadmatrix(mat); multmatrix(models■ ]..matrix); getmatrix(models■ ]..matrix);
if(i=
from)
{

for(j=0;j<3;j++)

pscro■ 1][j]
=

(models■ j.com[j]+ models(i).trij)
-

(models(from].com[j]
+

models(from].trij]);
transform(mat,pscrq[1],newcro■■ ],ONE); for(j=0;j<3;j++)

models■ ]trij)=

newcro■ 1][j]+
models(from].com]]+ models(from]

trij]
-

models■ ].com■ );

l.(j=0;jº.3;j++)

models■ ]..trij]
--
pscro■ 0][];

}

GRAFENG
==IRIS popmatrix(); uncheat(); calcent(selection); (void)update(MODSEL,FALSE,(ps_t*)

NULL,FALSE,(ps_t*)
NULL); return(0); Vrns

*

dosleep
-
sleepthespecifiednumber
of
seconds

;
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*/

dosleep(notcom,level) intnotcom,level;
{

charbuf[BUFSIZE];
if
(notcom)
{

stropy(REPLY,
"I'mawake."); return(-1);

if

(getword(buf,sizeofbuf,TRUE,level)<=0){

stropy(REPLY,"Usage:sleep
number_of_seconds"); return(-1);

intnsec;
} } if

(sscan■ (buf,"%d",&nsec)
=1
||nsec×=0){

stropy(REPLY,"Usage:sleep
number_of_seconds"); return■ -1);

} if

(getword(buf,sizeofbuf,TRUE,level)
>0){

stropy(REPLY,"Usage:sleep
number_of_seconds"); return■ -1); sleep((unsigned

int)nsec); return(0);
}

#elseVrns /* *
VMSimplements
thesleep■ )functionusingthe

*

SYS$HIBERNATEfeature.Themidasrstfram() “routinealsouses
SYS$HIBERNATE
andthisusage

*

conflictswiththeoneabove.Hencethe
*

midas"sleep"comandhasnotbeenimplemented
*
underVMS. */ #endifVms /* *

Doslowdown
-

changetheslow-downfactor
*/

doslowdown(notcom,
level) intnotcom,level;

{

registerinti,j; autocharbuf[BUFSIZE]; externintslowfac;

}
#ifeef

if
(notcom)

slowfac=0;

else
{

if

(getword(buf,sizeofbu■ ,TRUE,level)<=0){

sprintf(REPLY,"Slowdownfactoris
currently9%d.",

slowfac);

return(0);
} i=

atoi(bu■ );
if(i.<0){

sprintf(REPLY,"Illegalslowdownfactor*%d.",);
return(-1);

}
slowfac=l;

}

sprintf(REPLY,"Slowdownfactorsetto9%d",slowfac); return(0); BSD

#include<sys/time.h> #include<sys/resource.h>
/* *

dowmstat
-

starts/reportsamountof
time/resourcesused dovmstat(notcom,level) int

{

notcom,level; staticstructrusagestart,finish; intutimes,utimeu,stimes,stimeu; intnvcsw,nivosw,nminft,nmajfit;
if
(notcom)
{/*
reportresourceusage*/

getrusage(RUSAGE_SELF,&finish); utimes
=
finish.ruutime.tv_sec
-

start.ruutime.tv_sec; utimeu
=

finish.ru_utime.tv_usec
-

start.ruutime.tv_usec,
if
(utimeu
<0){

utimes--; utimeu+=
1000000L;

stimes
=

finish.ru_stime.tv_sec
-

start.rustime.tv_sec; stimeu
=
finish.rustime.tv_usec
-

start.rustime.tv_usec;
if
(stimeu
<0){

stimes--; stimeu+=
1000000L;

§
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}

}
else return(0);

nvosw
=

finish.ru_nvcsw
-

start.runwcsw; nivesw
=

finish.ru_nivosw
-

start.runivosw; nmin■ t
=

finish.ru_minfit
-

start.ruminfit; nmajft
=
finish.rumajfit
-

start.rumajfit; sprintf(REPLY,"%d.%06du%d.%06ds
ºdvc*divcººdlpf96dbp■ ",

utimes,utimeu,stimes,stimeu, nvcsw,nivosw,nmin■ t,nmajft);
/*recordbasecounters
*/ getrusage(RUSAGE_SELF,

&start);
/*
ARGSUSED
"A doframecnt(notcom,

level)

notcom,level;

int
{ }

charbuf[BUFSIZE];
intfps,hang; statictime_tstart,finish; time_ttime();

if
(notcom)

start
=

time((time_t
“)
NULL);

else
{

finish
=

time((time_t
“)
NULL); hang

=0; fps=24; while(getword(bu■ ,sizeofbuf,TRUE,level)
>0){

if

(stromp(buf,"wait")==0)

hang
=1;

elseif

(sscan■ (buf,"%d",&fps)
=1){

stropy(REPLY,"Expectingintegeror'wait"); return
-1:

}}

fprintf(stderr,"ºdseconds
(3)"...d■ ps=%dframes\n",

finish
-
start,fps,(finish
-
start)
*
fps);

if
(hang)
{

fputs("Hitreturnto
continue:
",
stolerr); fgets(buf,sizeofbuf,stolin);

}

return0; domovie■ notcom,level)

intnotcom,level;
{

charbuf[BUFSIZE];
intrpf;/*
Refreshesperframe
7 if

(notcom)
{

flags&=
-MMOVIE; return0;

} if

(getword(buf,sizeofbuf,TRUE,level)
>0){

if

(sscan■ (buf,"%d",&rp■ )
=1){

stropy(REPLY,"Expecting
#
refreshesperframe."); return-1;

}

s_expose
=rpf;

}
else

s_expose
=

S_EXPOSE;
flags|=
MMOVIE; return0;

}

#endifBSD dorepeat()
stropy(REPLY,"UseACor"Pinstead
of
repeat."); return(-1);

§
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/*
$Header:matrix.c.
v.3,
1986/05/0915:52:23amok.Exp$*/ /*

*Copyright
(c)1983bytheRegents
oftheUniversity
of
California.

*Allrightsreserved.
*

Release1.0 *

Release2.0
*

Release2.1
*

Release2.2 */

9Apr1982 13May1983 15May1983 26Jul1983

#include"intr.h" #if
GRAFENG
=IRIS #defineROUND(x) #ifnde■ONE #defineONEK32K #endi■ONE #elseIRIS #defineROUND(x)

(x) #defineONE1.0 #endifIRIS

(int)((x)<07(x)-0.5:(x)
+0.5)

#if
GRAFENG
==IRIS #undefHARDTRAN #endifIRIS /* *

Makewin
-

recalculates
theentirewindow.

*/
makewin()

registeri,j; double
t; longnatom;

/*Findthecenterofmassofthesystem
*/

natom
=0; for(j=0;j<3;j++)

com]
=0.;

for(i=0;i<
MAXMOD;
it:){

if

(models■ ]..active) continue;
for(j=0;je3;j++)

com]]+=(models|].com]+models■ ]..trij]) *(double)models■ ].nused;

#ifºef #if #else #endi■ #endi■ #if #endif

natom+=
models■ ].nused;

} if
(natom
>0){

for(j=0;jº:3;H+){

com]]/=natom; cowinj)
=

ROUND(com■ );
/*Findthemaximumdistancefromthecenterofthewindowand *

leavesomesafetymarginsothattheentirepicturewill
*fit
comfortably
onthescreen
"/ for(i=0;i<

MAXMOD;it?)
{

if

(models■ ]..active) continue;
for(j=0;j<3;j++)
{

t=

ABS(com■ ]]
-

models■ ].com|| -models■ ]..trij])
+

MAPCRD(models■ ]..range);
if(t-
width)

width
=ti

} if
(flags
&
DDEBUG)

fprintf(stderr,

DEBUG GRAFENG
==IRIS

"Mod9%d=

(%.2f,%.2f,°4.2f,%.2■ )\n",

IRIS

"Mod9%d=

(%d,%d,%d,%.2■ )\n",

IRIS

l,

models■ ].com(0)
+

models■ ]..trio), models■ ].com[1]+models■ ].trí1], models■ ].com(2)
+

models■ ].trí2], MAPCRD(models■ ]..range));
DEBUG

}
width
=
WRATIO;

GRAFENG
=IRIS

for(j=0,j<3;j++)
{

if
(width
+
com]]
-
K32K)

width
=
K32K
-

com]];
if
(com■ |-width
&
-K32K)

width
=
com]]+K32K;

IRIS

3.
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}
else
{

doubletot;

for(j=0;jº:3;j++)
{

doublefo■ s);

com■ ]
=0;

cowinj
=0;if
(setcofr)

return;

#if
GRAFENG
=IRIS

width
=
K32K;

-

for(j=0;j<3;j++

#elseIRISfoj)=0.;

width
=

YMAXSCREEN;
tot=0.;

#endifIRISfor(i=0;
i<

MAXMOD;
it4){

}if

(models||active
||
(selected
&

MODELSW(i)
==0)

#iftle■DEBUGcontinue;
if
(flags
&
DDEBUG)
{
for(j=0;j-3;j++)
{

■ printf(stderr,"Com
=

(%.2f,96.2■ ,%.2■ )\n",com(0),com(1],foj)+=
(models(I).com]]+models().trij])

com(2));
*

(double)models■ ].nused;
fprintf(stderr,"Range
=
%.2ñn",width);
}

}
tot+=
models■ ].nused;

#endifDEBUG#iftlefDEBUG

if
(flags
&

DDEBUG)

/*
Clipping
isresettothewindowboundaries
"/

fprintf(stderr,

#if
GRAFENG
!–IRIS

clip■ C_LEFT)
=

win(C_LEFT)
=
-width;"Model9%d9%d9%d+%d9%d+%d9%d+%d\n", clip■ c_RIGHT!

=

win■ C_RIGHT)
=
width;#elseIRIS

clip■ C_BOTTOM]
=

win■ c_BOTTOM)
=
-width;"Modelºdºd9%.2f1%.2f9%.2f}.9%.2f9%.2f1%.2fun", clip■ C_TOP)

=

win(C_TOP)
=
width;#endifIRIS

#if
GRAFENG
=IRIS
i,

models(i).nused, clip■ C_HITHER)
=

win■ C_HITHER)
=
-width;models■ ].com(0),models■ ]trio), clip■ C_YON]

=

win■ C_YON]
=
width;models■ ].com[1],models■ ]trill,

#elseIRIS
models||].com/2],models■ ]triz);

clip■ C_HITHER)
=

win(C_HITHER)
=
width;#endi■DEBUG clip(C_YON]

=

win■ C_YON]
=
-width;
}

#endifIRISif(tot-0){ #if
GRAFENG
=IRISfo■ o)/=tot;

if

(win[c_HITHER)
<

CUTOFF)
cx=
ROUND(fcIO);

clip■ C_HITHER)
=

win■ C_HITHER)
=
CUTOFF;felt]/=tot;

#endifIRIScy=
ROUND(■ c(1]);

fo■■ 2]/=tot;

calcuvin();
cz=
ROUND(fcI2]);

}}

#iftie■DEBUG

/*if(flags&
DDEBUG)

*

Calcent
-

calculatesthecenterofmassofthe
SELECTEDmodels.#if
GRAFENG
=IRIS */

fprintf(stderr,"Center
of
rotation:%d9%d*dn",cº,cy,cz); calcent(selected)#eleeIRIS unsignedselected;fprintf(stderr,"Center

of
rotation:%.2f94.2f96.2Mn",cz,cy,

{
Cz);

registeri,j;#endifIRIS

§



matrix.c #endi■DEBUG
} /*

*Calcwin
-

recalculatesthewindowwithoutresettingthewindow
*
sizeorclippingplanes.

*/
#i■

GRAFENG
==PS2 #

defineHALF(x)((ps_t)(((x)
*
0.5)+0.5)) #

endi■
#i■

GRAFENG
==IRIS #

defineHALF(x)((x)
*
0.5) #

endi■ calcuvin()
registerdouble
t,nv.,nw,nwidth;

if
(width
=0)

return;
nwidth
=
scaleval
/

(double)INITSCALE
*
width;

#if
GRAFENG
=IRIS

t=
-nwidth
-

nwidth
*

DRATIO;
if(t+
-K32K)

weye
=
-K32K;

else

weye
=ti

#elseIRIS

weye
=
nwidth
+
nwidthDRATIO;

#endi■IRIS

wh=
clip■ C_HITHER
/
width“nwidth; wy=

clip■ C_YON]/width“nwidth;
#if
GRAFENG
=IRIS

if
(whºweye)

wh=weye;

if(wy>
K32K) nwidth

=

(wh-weye)/(double)DRATIO;
#elseIRIS

if(whºweye)
wh=weye;

nwidth
=
(weye
-
wh)
/

(double)DRATIO;
#endi■IRIS

#if #endif #if #else #endi■
wt=wr=
nwidth; wb=w=-nwidth; mw=nwidth

/
width; GRAFENG

==PS2
||

GRAFENG
==IRIS if

(flags&
STPAIR)
{

autovp_coordnvl,nvn,nvb,nvt; rightvp(&nvl,&nvr,&nvb,&nvt);
t=
(double)(nvt-nvb)/(double)
(nvr
-
nyl); wb=wb“t;/*

DONTuse*-since
itcancauseunexpected

conversionerrorswhentypeofwb|=double
7

wt=-wb;

vt=vr=
VIEWHILIM;

vb=vl=

VIEWLOLIM; GRAFENG
=IRIS nv=

K2K/width;
nv=

VIEWHILIM/width;
if

(clip■ C_LEFT]>win■ C_LEFT))
{ }

t=

clip■ C_LEFT)
-

win■ C_LEFT];
wl+=t“nw; vl+=t“nv;

if

(clip■ C_RIGHT)
-

win■ C_RIGHT)
{ }

t=

win■ C_RIGHT)
-

clip■ C_RIGHT];
wr-=t“nw; vr--tºnw;

if

(clip(C_BOTTOM]>win■ C_BOTTOM))
{ }

t=

clip■ C_BOTTOM)
-

win(C_BOTTOM);
wb+=t"nw; vb+=t"nw;

if

(clip■ C_TOP]<win■ C_TOP))
{

t=

win(C_TOP]-clip■ C_TOP];
wt-=t"mºv; vt-=t“nv;
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if
(flags
&

SHOWCOFG)
makegnomon();

#ifolefDEBUG
if
(flags
&
DDEBUG)
{

#if
GRAFENG
=IRIS

■ printf(stderr,"Window(%d,%d,%d,%d,%d,%d,%d)\n", wl,wr,wb,wº,whºwy,weye); fprintf(stderr,"Vwport(%d,%d,”%d,%d,%d,%d)\n", vl,Vr,vb,vt,vh,vy);

#elseIRIS

fprintf(stderr,
"Window('%.2f,”6.2f,%.2■ ,"4.2■ ,”%.2■ ,%.2■ ),
weye
=
%.2ñn wl,wr,wb,wi,wh,wy,weye); fprintf(stderr,"Vwport(%d,%d,%d,%d)\n",

v,vr,vb,vi);

#endifIRIS

}

#endifDEBUG
} /* *

Fixtran
-

makesthecurrentorientations
thebaseorientation

*/
fixtran■ selected) unsignedselected;

{

registeri,j; ps_tloc■ 4],new[4];
#iftiefHARDTRAN intps2loc;

#endi■HARDTRAN
#if
GRAFENG
==PS2

blacon(LOADMAT,&matbuf[genrot[0]]);
#endi■PS2 #if

GRAFENG
==MPS

tset(&matbu■■ genrot(0]);
#endi■MPS #if

GRAFENG
==IRIS

pushmatrix(); loadmatrix(&matbuf[genrot(0]);
#endifIRIS

for(i=0;i<
MAXMOD;
it:){

if
(models■ ]active
||
(selected
&

MODELSW(I)
==0)

continue;

#if
GRAFENG
==PS2

push(); bkicon(CONCATMAT,models■ ]..matrix);

#endi■ #if #endi■ #if #endi■ #ifeef #endif #iftie■ #else #endif #iftief #endif

bkicon(STOREMAT,models■ ]..matrix); pop();
erroheck(models■ ]..matrix,
1);

PS2 GRAFENG
==MPS

tpush(); toon(models[i].matrix); tget(models■ ]..matrix);
t;

erreheck(models■ ]..matrix,
1);

MPS GRAFENG
==IRIS

pushmatrix(); multmatrix(models■ ]..matrix); getmatrix(models(i).matrix); popmatrix();
IRIS

} if
(!(flags
&
INDEP))
{

HARDTRAN
wbtmem(1); ps2]oc

=0;

bkicon(LOADMAT,&matbuf[genrot■ oll);
HARDTRAN for(i=0;i3

MAXMOD;it?)
{

if

(models||active
||

(selected
&

MODELSW())
==0)

continue;
locIO)
=

models■ ].com(0)
+

models■ ]..trio]-
cy; locI1]

=

models■ ].com|[1]+models[i].trí1]-
cy; locI2]

=

models■ ].com(2)
+

models■ ].trí2]-
cz; locI3]

=
ONE;

HARDTRAN
moveto(locí0],loc■ i),locz); rdtc(ps2loc,new); ps2k)c+=4; for(j=0;j<3;j++)

new■ ||=new■ ]
*

((double)K32K)
/

new■ 9];

HARDTRAN

transform(&matbuf[genrot(0],
loc,new,ONE);

HARDTRAN
models■ ]trio|=new■ 0]+(cx
-

models■ ].com(0); models■ ].tril]
=
new[1]
+(cy
-

models■ ].com[1]); models■ ].triz)
=
new■ 2]+(cz
-

models[].com/2]);
} HARDTRAN

stopwb();
HARDTRAN

§
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}

#if
GRAFENG
==IRIS

popmatrix();
#endi■IRIS

for(i=0;i<
MAXMOD;
it:){

if

(models■ ]..active
||
(selected
&

MODELSW(i)
==0)

continue;
for(j=0;j-3;j++)

models().trij)
+=trans[j];

} if
(setcofr)
{

cx+=trans[0]; cy+=trans[1]; cz+=trans[2];
}

trans[0]
=
trans[1]
=
trans[2]
=0;

_imatº(&matbu■■ genrot[0]);
}

#defineNATOM
4 /* *

Superimpose
-

superimposesmoloonmol1. superimpose(molo,coord0,mol1,coordi) intmol(); doublecoordOINATOM][3];
intmol1; doublecoordi■ NATOM][3];

{

doublenewcoordi(NATOM][3];
#i■

GRAFENG
=IRIS

doubleerr;

#
endi■

doubleerroist,delta; doubleaa(3][3],rotmat(3][3]; doubleco■ g|2][3]; ps_tc{2][3]; ps_tmat(4][4]; ps_tlocI4],new[4]; charflag; intbº,iy,iz; doublebb,co,sig,gam,sg,xx; doublehypot(),fabs(),sqrt{); intk,icnt; registeri,j;

for(j=0;j<3;j++)
{

for(k=0;k<3;k++)
{

rotmat■ ]][,]
=1.;

co■ g[0][,]
=0.; cofg[1][j]

=0.;

|-(k=0;k<
NATOM;k++)

for(i=0;
i<3;it4){

cog■ )]]+=coordo■ k!]] co■ g[1][i]+=coordi■ k][i];

for(i=0;i<3;it?)
{

co■ g(0][]
/=
NATOM; co■ g[1][]

/=
NATOM;

for(k=0;k<
NATOM;k++)

for(i=0;i<3;it1){

xx=

coordi■ k■ il-co■ g|1||
for(j=0;j<3;j++)

aa■ i)[]+=
xx*
(coordO■ k][j]
-

cofg[0][j]);

}

icnt=0; flag=
FALSE;

b:=0; for(;){

if
(++icnt
>200)

return(-1);
iy=(x==2)70
:ix+1; iz=3-bc-ly; sig=aa■ iz][y]

-

aa■ yl■ º gam=aa■ iy][y]
+
aa■ iz][iz]; sg=

sqrt{sig"sig+gam"gam);
if(sg.=0.)
{

sg=1./Sg; if
(fabs(sig)>=0.001
*

fabs(gam))
{

for(i=0;i<3;itt){

bb=gam"aa■ y][I]+sig“aa■ iz][]; cc=gam"aa■ iz)||-sig"aa■ ly][I]; aa■ ly][,]
=bb“sg; aa■ iz][,]

=cc"sg; bb=gam"rotmat■ iy][]+ sig
“

rotmat[iz][i];
cc=gam
*

rotmat■ iz][l]- sig
“

rotmat■ iy][I];

§
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#if #else #endi■ #if #else #endi■ #if

rotmat■ y'■ ]=bb“sg; rotmat■ iz][]
=co“sg;

hº=TRUE;

}} if(++ix
>2){

if
(liflag) flag-FALSE"

b.=0;

}

}

erroist
=0: for(k=0;k<

NATOM;k++)
{

for(i=0;i<3;it4){

newcoordi■ k][i]
=0; for(j=0;j<3;j++)

newcoordi■ k][i]+=rotmat■ ][j]
*

(coordi■ k][j]
-

cofg(1][j]);

newcoordi■ k][i]+=co■ g[0][i]; delta
=

newcoordi■ k][i]-coordO■ k][i]; erroist+=delta
“

delta;

}

}

(void)sprintf(REPLY,"RMSerrorbetweenatomsetsis%.2fAngstoms.",
sqrt{erroist)
/

NATOM);
GRAFENG
=IRIS mat(3][3]

=
K16K, IRIS mat(3][3]

=1;
RIS for(i=0;i<3;it?)

{

for(j=0;jº.3;j++)

GRAFENG
=IRIS

mat■ ][]
=

rotmat■ ][]“K16K;

IRIS

mat■ |]]
=

rotmat■ ][];

|RIS

mat(3][,]
=
mat■ ][3]
=0; cí0][,]

=

MAPCRD(co■ g[o][]); c{1][,]
=

MAPCRD(co■ g(1][]);
GRAFENG
==PS2

#endi■ #if #endi■ #if #endi■ #iftief #endi■ #ifoief #else #endif #iftie■ #endi■ #iftief

blacon(LOADMAT,models■ molo).matrix); blacon(CONCATMAT,
mat);

blacon(STOREMAT,models■ mol1].matrix); erroheck(models(mol1].matrix,
1); PS2 GRAFENG

==MPS
tset(models■ molo).matrix); toon(mat); tget(models(mol1].matrix); erreheck(models(mol1].matrix,

1); MPS GRAFENG
==IRIS pushmatrix(); loadmatrix(models■ molo).matrix); multmatrix(mat); getmatrix(models(mol1].matrix); popmatrix(); IRIS HARDTRAN wbtmem(1); blacon(LOADMAT,models■ molo).matrix); HARDTRAN

for(i=0;
i<3;it!)

loc■ )=
c(0][i]-models■ molo).com();

locI3]
=
ONE; HARDTRAN moveto(loc{0),loc■ 1],locí2]); rotc(0,new); for(i=0;

i<3;it:)

new■ ]
=
new■ ]
*

((double)K32K)
/

new■ 9];
HARDTRAN transform(models■ molo).matrix,

loc,new,ONE); HARDTRAN
for(i=0;
i<3;it!)

c{0][,]
=

models(molo).com(■ )
+
new■ ];

HARTRAN blacon(LOADMAT,models(molí).matrix); HARDTRAN
for(i=0;i<3;it?)

loc■ ||=c(1][]-models(mol1].com■ );
locI8]
=
ONE; HARDTRAN moveto(locí0],locit],locí2]); rotc(8,new); for(i=0;i<3;itt)

É



matrix.c #else #endi■ #iftief #endi■
} #if #iftle■ primats(s) char

{
*/

new■ ||=new■ ]((double)K32K)
/

new■ 8]; HARDTRAN transform(models(mol1].matrix,
loc,new,ONE); HARDTRAN

for(i=0;i<3;it?)

c{1][i]
=

models(mol1].com(■ )
+
new■ il; HARDTRAN stopwb();

}

HARDTRAN#endi■

#endif

for(i=0;
i<3;it:)

models(mol1].tr■ )
=
c(0][]-c1][i]+models■ molo).tril; calcent(selection);

-

(void)update(MODSEL,FALSE,(ps_t*)
NULL,FALSE,(ps_t*)
NULL); return(0); GRAFENG

=IRIS DEBUG
-
S; register

i,j,k, if
(flags
&
DDEBUG)
{

fputs(s,stderr); fprintf(stderr,"genrotbuffern"); for(j=0;j-4;j4+)
{

for(k=0;k<4;k++)

fprintf(stderr,"tººd",

matbuf[genrot|O]+j'4+k]);
putc(\n',stolerr);

}
for(i=0;i.<
MAXMOD;
itt){

if

(models||active) continue;
■ printf(stderr,"%dbufferin",
j); for(j=0,j<4;j4+)

{

for(k=0;k<4;k++)

■ printf(stderr,"tººd",

matbu■■ molrotlijtj"4+k]);
putc(\n',stoler■ ); fprintf(stderr,"%dmatrix\n",

i); for(j=0;j<4;j++)
{

}

DEBUG IRIS

for(k=0;k<4;k++)

fprintf(stderr,"tººd",
putc(\n',stolerr);

models■ ]..matrix][k]);
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/*
$Header:move.c.
v.3,
1986/06/0417:26:34amoldExp$7 /* *

Copyright(c)1983bytheRegents
oftheUniversity
of
California. *Allrightsreserved.

*

Release1.09Apr1982
*

Release2.013May1983 */ #include"intr.h" /* *

Movem
-
readstheinputdevicesandexecuteswhatevermovement
is
necessary.

-y
movem()

registerinti,j; registerunsignedint
newswitch; registerdouble

t,r,
registerintchanged; registerintanytran; registerintanyrot;

#if
GRAFENG
==IRIS

registerObjectmatnam;
#endifIRIS

staticps_tdegtran■ 3]; staticps_tdegrot■ 2]; staticfps
t

nclip■ b]; anyrot
=
anytran
=
FALSE; newswitch

=
fswitch();

#if
GRAFENG
==IRIS

changed
=

check_cntri();
#elee

changed
=
FALSE;

if

(newswitch
&

RESETSW)
getknob■ o,
3);

getknob(0,
0);/*Readinknobvalues
"Z

#endi■
(void)readknob(noknob
+1);/*Resetvalues
"/ /*Checktheswitches

7 if

(newswitch
=
switches)
{

if

((newswitch
&
MODSEL)
=
(switches
&
MODSEL))

fixtran■ selection);
selection
=

newswitch;

switches
=

newswitch; calcent(selection);
if
(flags
&
DLIGHTS)

lights((int)selection);

} /*Checkforglobalrotation
"/ for(i=0;i<3;it:){

degrot■ ]
=

readknob■ knobs.k_rot■ i)
“

K_ANGLE;
if
(degrot■ ]
=0)

anyrot
=
TRUE;

else

degrot■ ]
=0;

if

(movecoms.m_rot■ ].t_frames
=0){

if

(movecoms.m_rot■ il.t
wait-0)

movecoms.m_rot(■ ).t_wait--;
else
{

if

(movecoms.m_rot■ i].t_frames
>0)

movecoms.m_rot■ i).t_frames--;
degrot■ ]+=movecoms.m_rot■ ],t_speed;

anyrot
=
TRUE;

} if

(movecoms.m_rock[i].t_frames
–0){

if

(movecoms.m_rock[i].t_wait
-0)

movecoms.m_rock[i].t_wait--;
else
{

if

(movecoms.m_rock[i]tframes
>0)

movecoms.m_rock[i].t_frames--;
if
(slowfac<=1){

t=

sin(rockpos■ il)
*

movecoms.m_rock[■ ]..t_speed
+0.5;

r=0.1;

}
else
{

t=

sin(rockpos[i])" movecoms.m_rock[■ ]..t_speed
/

(double)slowfac+0.5;
r=0.1/
(double)slowfac;

}

degrot■ ]+=
t,

rockpos■ i)
+=r. if

(rockpos[i]>=
2*P■ )

rockpos[i]
=0.;

§
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anyrot
=
TRUE;

} /*Checkforglobaltranslation
"/ for(i=0;i<3;it?)

{

degtran■ ]
=

readknob■ knobs.ktran■ ])
"

K_DISTANCE;
if
(degtran■ ]
=0)

anytran
=
TRUE;

if

(movecoms.m_tran■ ],t_frames
–0){

if

(movecoms.m_tran■ i).t_wait
-0)

movecoms.m_tran■ ].t_wait--;
else
(

if

(movecoms.m_tran■ ].t_frames
>0)

movecoms.m_tran■ i).t_frames--;
degtran■ ]+=

movecoms.m_tran■ i).t_speed;
anytran
=
TRUE;

}

}

} /*Checkforclipping
*/ for(i=0;i<6;it.)

{

j=

readknob■ knobs.k_clip■ )
*

K_DISTANCE; nclip■ i]
=
clip■ i];

if(j=0){

#i■

GRAFENG
==IRIS

if(i--C_HITHER
||i==c_YON)

nclip■ i]-=j;

else

#
endi■

nolip■ i]+=
j;

changed
=
TRUE;

} if

(movecoms.m_clip■ i].t_frames
[=0){

if

(movecoms.m_clip■ ].t_wait
-0)

movecoms.m_clip■ i].t_wait--;
else
{

if

(movecoms.m_clip■ ],t_frames
>0)

movecoms.m_clip■ i].t_frames--;

#if

GRAFENG
==IRIS

if(i--C_HITHER||is-C_YON)

#
endi■

#if #else #
endi■

#i■ #else #
endi■

#if #else

nclip■ i]-=

movecoms.m_clip■ ].t_speed;
else

nclip■ i]+=

movedoms.m_clip■ i].t_speed;
changed
=
TRUE;

} /*Checkforsectioning
*/ t=

readknob(knobs.k_section)
*

K_DISTANCE;
if(t-0){

GRAFENG
==IRIS

nclip■ C_HITHER)
+=t,

nclip■ C_YON]+=t, nclip■ c_HITHER)
--ti

nclip(C_YON]-=t; changed
=
TRUE;

} if

(movecoms.m_section.tframes
[=0){

if

(movecoms.m_section.t_wait
-0)

movecoms.m_section.t_wait--;
else
{

if

(movecoms.m_section.t_frames
>0)

movecoms.m_section.t_frames--;
GRAFENG
==IRIS

nclip■ C_HITHER)
-=

movecoms.m_section.tspeed; nclip(C_YON]-=movecoms.m_section.tspeed; nclip■ C_HITHER)
+=

movecoms.m_section.t_speed; ncip(C_YON]+=movecoms.m_section.tspeed; changed
=
TRUE;

} /*Checkforthickness
*/ t=

(readknob(knobs.k_thickness)
*

K_DISTANCE)/2;
if(t+0){

GRAFENG
==IRIS

nclip■ C_HITHER)
-=t,

nclip■ C_YON]+=
t,

§
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#
endi■

#if #else #
endi■ #if #else #endi■

nclip■ C_HITHER)
+=t,

nclip■ C_YON]--
t

changed
=
TRUE;

} if

(movecoms.m_thickness.t_frames
=0){

if

(movecoms.m_thickness.t_wait
-0)

movecoms.m_thickness.t_wait--;
else
{

if

(movecoms.m_thickness.t_frames
>0)

movecoms.m_thickness.t_frames--;
GRAFENG
==IRIS

nclip■ C_HITHER)
+=

movecoms.m_thickness.t_speed; nclip■ C_YON]--movedoms.m_thickness.t_speed; nclip(C_HITHER)
-=

movecoms.m_thickness.t_speed; nclip(C_YON]+=movecoms.m_thickness.t_speed;
changed
=
TRUE;

}

} if
(changed)
{

clipcheck(&nclip■ C_LEFT)&nclip■ C_RIGHT!,&clip(C_LEFT),
&clip(C_RIGHT)); clipcheck(&nclip■ C_BOTTOM],&nclip(C_TOP],&clip■ C_BOTTOM] &clip■ C_TOP]);

GRAFENG
=IRIS

clipcheck(&nclip(C_HITHER),&nclip(C_YON],&clip■ C_HITHER), &clip(C_YON]);
IRIS

clipcheck(&nclip(C_YONI,&nclip(C_HITHER,&clip■ C_YON],
&clip(C_HITHERI);

IRIS
} /*Checkforscaling

*/ t=

readknob■ knobs.k_scale)
*

K_SCALE;
if

(movecoms.m_scale.t_frames
–0){

if

(movecoms.m_scale.t
wait-0)

movecoms.m_scale.twait--;

else
{

if

(movecoms.m_scale.tframes
>0)

movedoms.m_scale.t_frames--;
t+=

movecoms.m_scale.t_speed;

if(t=0){

#if
GRAFENG
==IRIS

scaleval+=t;
changed
=
TRUE;

#elseIRIS

t=
scaleval
+tº if(t-

K32K)
if(t&
K1K) if

(scaleval
=t){

scaleval
=t

changed
=
TRUE;

#endifIRIS

} /*Iftheclipping,scaling,sectioning
or
thicknesschanged,

*
thenwehaveto
recalculatethewindow
"Z

if
(changed)

calcwin();
/*Checkforinternalrotation
*/ for(i=0;i<

MAXINROT;
it:){

if

(rotation[■ ].r_stat
==
INACTIVE)

continue;
j=

(readknob(knobs.k_inrot■ )
“

K_ANGLE);
if(j=0){

#ifndefSKF

rotation[■ ].r_angle
=

rotation[■ ].r_angle
+j;

#else

/*fasterbondrotsforRGF*/

rotation[■ ].r_angle
+=}<<3;

#endi■

changed
=
TRUE;

} if

(movecoms.m_inrot■ ].t_frames
=0){

if

(movecoms.m_inrot■ ].t_wait
-0)

movecoms.m_inrot■ ].t_wait--;
else
{

if

(movecoms.m_inrot■ ],t_frames
>0)

movecoms.m_inrot■ ).t_frames--;
rotation[■ ].r_angle
+=

§
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movecoms.m_inrot■ ],t_
changed
=
TRUE;

}

}

#if

#if
GRAFENG
==PS2

getrot(&matbuf[inrot■ ],rotation■ ].r_angle,ZAXIS);

#endi■PS2 #if
GRAFENG
==MPS

getrot(&matbuf[inrot■ ],&rotation[■ ].r_angle,&ZAXIS);

#endi■MPS #if
GRAFENG
==IRIS

matnam
=
('r'.<<8)|(i+'O');

makeobj(matnam); rotate(rotation[■ ].rangle,'z');

closeobj();#endi■

#endifIRIS#if

} if
(lanyrot&&lanytran)

return(changed);
if

(update(selection,anyrot,degrot,anytran,degtran))
return(TRUE);

else

return(changed);
} /*#endi■ *

Update
-

performsthematrixoperations.
#if */

update(selected,anyrot,degrot,anytran,degtran) unsignedintselected; intanyrot; ps_tdegrot■ 2]; intanytran; ps_tdegtran■ 3];
{

register
i;

registeranycng; staticps_timat(16]
=
{-1};

#endi■

if
(imat(0)---1)

_imat:(imat);
if
(anytran)
{

for(i=0;
i<3;it::)

if
(degtran■ ]
=0)

trans[.]+=
degtran■ i);

} if
(anyrot)
{

GRAFENG
==PS2

unit();
if
(degrot(0)
=0)

rot(degrot■ o),XAXIS);
if
(degrot(1]
=0)

rot(degrot(1],YAXIS);
if
(degrot(2]
=0)

rot(degrot(2),ZAXIS); bkicon(CONCATMAT,&matbu■■ genrot(0]); bkicon(STOREMAT,&matbu■■ genrot(0]); erreheck(&matbu■■ genrot|O]],
0);

PS2 GRAFENG
==MPS

tident();
if
(degrot(0)
=0)

trob:(&degrot(O));
if
(degrot(1]
=0)

troty(&degrot(1]);
if
(degrot(2]
=0)

trotz(&degrot|2]); toon(&matbu■■ genrot(0]); tget(&matbuf[genrot(0]); erreheck(&matbu■■ genrot(O]],
0);

MPS GRAFENG
==IRIS

pushmatrix(); loadmatrix(imat);
if
(degrot(0)
=0)

rotate((Angle)degrot(0),'x');

if
(degrottl]
=0)

rotate((Angle)degrot(1],'y');

if
(degrot(2]
=0)

rotate((Angle)degrot■ 2],'z'); multmatrix(&matbuf[genrot(OI); getmatrix(&matbuf[genrot(0]); popmatrix();
IRIS

}

anychg
=0; for(i=0;i<

MAXMOD;
it:)(

if

(models■ ]..active
||
(selected
&

MODELSW(I)
==0)

continue;

§
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anychg++;

#if
GRAFENG
==PS2

unit();
if(flags
&
INDEP)
{ }

else
{

tran(trans[0]+models■ ]trio)+

models■ ].com(0), trans[1]+models■ ]tril]+models■ ].com|[1], trans[2]+models■ ]triz]+models■ ].com|[2]); bkicon(CONCATMAT,&matbuf[genrot(0]); bkicon(CONCATMAT,models■ ]..matrix); tran■ -models■ ].com(0),-models■ ].com|[1],#endi■

-models■ il.com[2]);
#if tran■ trans[0]

+cz,trans[1]
+cy,trans[2]+cz);

bkicon(CONCATMAT,&matbu■■ genrot[0]); tran■ -cx,-cy,-cz);
tran■ models||].com|[0]+models■ ]..trio),

models■ ].com|[1]+models■ ]..tri■ ), models■ ].com|[2]+models■ ].tr■ 2); bkicon(CONCATMAT,models■ ]..matrix); tran(-models■ ].com(0),-models().com[1], -models(i).com(2);

º}*

bkicon(STOREMAT,&matbuf[molrot■ ]]); #endi■PS2 #if
GRAFENG
==MPS

tident();
if(flags
&
INDEP)
{ }

else
{

argO=
trans[0]+models■ ]trio)+

models■ ].com(0);
arg1=
trans[1]+models■ ]tril]+models■ ].com|[1];

arg2=
trans[2]+models().tr/2]+models■ ].com|[2]; tran■ &argo,&arg1,&arg2); toon(&matbu■■ genrot(0]); toon(models■ ]..matrix);

argo=

-models■ ].com(0);
arg1=

-models■ ].com(1];
arg2=

-models■ ].com(2]; tran(&argo,&arg1,&arg2); argo=
trans[0]+cz;#endi■ arg1=

trans[1]+cy; arg2=
trans[2]+cz;

tran■ &arg0,&arg1,&arg2);
}

toon(&matbuf[genrot
(0]); argo=(-cx);arg1=(-cy);arg2=(-cz); tran(&argo,&arg1,&arg2); argo=

models■ ].com(0)
+

models■ ]..trio); arg1=

models■ ].com|[1]+models■ ]..tri■ );

char

MPS

arg2
=

models[i].com(2)
+

models[i].triz]; tran(&arg0,&arg1,&arg2); toon(models■ ]..matrix);
argo=

-models■ ].com(0);
arg1=

-models■ ].com|[1];
arg2=

-models■ ].com|[2]; tran(&argO,&arg1,&arg2);
}

tget(&matbuf[molrot■ ]]);
GRAFENG
==IRIS IRIS

pushmatrix(); loadmatrix(imat);
if
(flags&
INDEP)
{

translate(trans[0]
+

models■ ].trio)
+

models■ ].com(0), trans[1]+models■ ]tril]+models■ ].com|[1], trans[2]+models■ ].tr/2]+models■ ].com|[2]); multmatrix(&matbuf[genrot(0]); multmatrix(models().matrix); translate(-models■ ].com|[0],-models■ ].com|[1], -models■ ].com|[2]);
else
{

translate(trans[0]+
cy,trans[1]+cy,trans[2]+cz);

multmatrix(&matbufigenrot(0]); translate(-cx,-cy,-cz);
translate(models■ ].com(0)
+
models■ ]trio),

models||].com|[1]+models■ ]tril],
models■ ].com|2|+models■ ]triz); multmatrix(models■ ]..matrix); translate(-models■ ].com(0),-models■ ].com[1], -models■ ].com|[2]);

}

getmatrix(&matbuf[molrot■ ]]); popmatrix(); makeobj((Object)
('m'<<8|(i+'O')));

multmatrix(&matbuf[molrot■ .]]);
closeobj();

}

return(anychg);
registerps_t registerFILEprimat(str,matrix,outf

str; matrix(4][4]; “out■ ;
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registerinti,j; if(str=

NULL)
fprintf(out■ ,"%s:\n",str);

for(i=0;i<4;it4){

for(j=0;j-4;j4+)

fprintf(out■ ,

#if
GRAFENG
==IRIS

"tºº.2f",

#else

"tººd",

#endif

matrix(||[j]);

putc(\n',outf);

}

}
#if
GRAFENG
==IRIS /* °rotangle:

-

Converttheanglesusedbythepicturesystemroutines
tothose

-
usedbytheIRIS1400.Thepsroutinesuseanunsignedinteger

-
0<=n<=2^16
-1;theirisusesanintegerwhichis10°angle.

*/ Angle rot
angle(angle) ps_t

}

#endif
angle; return(Angle)angle“10.0+.5; IRIS

§



frame.c /*$Header:frame.c,
v

3.4286/10/3113:44:09pettExp$7 /* *

Copyright(c)1983bytheRegents
oftheUniversity
of
California. “Allrightsreserved.

*

Release1.09Apr1982
*

Release2.013May1983
*

Release2.126Jul1983
*

Release2228Aug1983 */ #include<ctype.h> #include"intr.h" #if
GRAFENG
==PS2 #include<sys/ioctl.h> #include<ps2.h> #endi■PS2 #defineLABELSIZE

3
externint_cursorpos; /* *

Makeframe
-

createtheframeobject(includingthememoryusage,
*
androtationanddistancelabels).

*/
makeframe()

registerinti,j;

#if
GRAFENG
=IRIS

intcnt;

#endi■IRIS

if(nrot==0&&noist==0&&nangle--0)

return;

#if
GRAFENG
==PS2

makeob(frame,FRAMESIZE,&cnt); charsz(LABELSIZE,
0);

#endi■PS2 #if
GRAFENG
==MPS

makeob(frame,&FRAMESIZE,&cnt); csize(&LABELSIZE);
#endi■MPS #if

GRAFENG
==IRIS

makeobj(O_FRAME);
ir

color(YELLOW); font(SMALLFONT);

#endi■ #if #endi■ #if #endi■ #if #endif #if #endi■ #if #endi■ #if #endif
IRIS /*

Displaytherotationanddistancelabelsintheuser'sselected
*

charactersize/ for(i=0,j=0;i<
MAXINROT;
it:){

if

(rotation[i].r_stat
==
INACTIVE)

continue;

GRAFENG
==PS2

moveto(-30000,30000-j-

LINEHEIGHT(LABELSIZE),
0);

text(rotation[■ ].r_label);
PS2 GRAFENG

==MPS

arg1=
30000-j-

LINEHEIGHT(LABELSIZE); damove(8-30000,&arg1,&0);
ctext(rotation[i].r_label);

MPS GRAFENG
==IRIS

cmov2s(COMMAND
X,
YMAXSCREEN
-
(j4:1)"
textheight-2); charstr(rotation[i].r_label); maketag((Tag)

i);
charstr("");

|RIS

j++;

}
for(i=0;i<
MAXANGLE;
it4){

if

(angles[i].a_stat
==
|NACTIVE)

continue;

GRAFENG
==PS2

moveto(-30000,30000-j-

LINEHEIGHT(LABELSIZE),
0);

text(angles[i].a_label);
PS2 GRAFENG

==MPS

arg1=
30000-j"

LINEHEIGHT(LABELSIZE); damove(&-30000,&arg1,&0);
ctext(angles■ ]..alabel);

MPS GRAFENG
==IRIS

cmov2s(COMMAND_X,YMAXSCREEN
-
(j4.1)"
textheight-2); charstr(angles[I].alabel); maketag((Tag)MAXINROT

+i);
charstr("");

IRIS

j++;

}
for(i=0,j=0;i<
MAXDIST;it?)
{

if

(distance[i].d_stat
==
INACTIVE)

continue;

3.
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GRAFENG
==PS2

moveto(0,30000-j-

LINEHEIGHT(LABELSIZE),
0);

text(distance[i].d_label);
#endi■PS2 #if

GRAFENG
==MPS

arg1=
30000-j-

LINEHEIGHT(LABELSIZE); damove(&0,&arg1,&0);
ctext(distance[i].d_label);

#endi■MPS #if
GRAFENG
==IRIS

cmov2s(XMAXSCREEN
/2,

YMAXSCREEN
-(j41)"textheight charstr(distance[i].d_label); maketag((Tag)MAXINROT

+

MAXANGLE
+i);

charstr("");

#endifIRIS

j++;

}

#if
GRAFENG
=IRIS

stopob();
#elseIRIS

closeobj();
#endifIRIS #ifoiefDEBUG #if

GRAFENG
!=IRIS

if
(flags
&
DDEBUG)

fprintf(stderr,"Framesize=%dwords,\n",cnt);

#endifIRIS #endi■DEBUG
} /*

*Drawemsendsthepicture
totheterminal(whether
itgetsdrawnornot

°

dependsonwhetherwearein
write-backmodeornot). / drawem(psdisp)

intpsdisp;
{

ps_teye;

#if
GRAFENG
=IRIS

externint_memfid;
#else

registerinti;

#endi■
/*First,sendoutthe
transformationmatrices
*/ if

(psdisp)
{

#if #endi■ #if #endif #if #endif #if #endi■ #if #endi■ #ifoief #endif
GRAFENG
==PS2

lseek(memfid,OL,0); write(memfid,(char*)
matbu■ ,sizeof(mathuf));

GRAFENG
==MPS

arg0=

psobs->preamble.u_min
+1; arg1=

sizeof(matbu■ )
/

sizeof(ps_t); uwrit(&arg0,&arg1,matbu■ );
GRAFENG
==IRIS

for(i=0;i<
MAXDIST;it.:)

memset(distance[i].d_mat,
0,sizeofdistance[i].d_mat);

for(i=0;i<
MAXANGLE;it.)

memset(angles[i].a_mat,
0,sizeofangles[i].a_mat);

if
(ndist
>0||
nangle
>0)

calcdist();

}

GRAFENG
==MPS
-

psmemfull
=0;/*set
asynchronously
bympsem()
/

MPS GRAFENG
=IRIS drawio(psdisp);

/*
Displayrepliesetc.*/ IRIS /*

Positiontheeyeofthewindow
% eye=

(flags
&
ORTHO)
7
wh:weye; /*Drawthepicture

intherequisitemanner
'/ SIA if

(flags
&
INSTEREO
&&psdisp)
{

/*
Sequentialstereo
"/

right();/*Rightimage
*/

do_show(rightmat,
vl,vr,vb,vt,eye); left();/*Leftimage

*/ do
show(leftmat,
vi,vr,vb,vi,eye);

}
else SIA if

(flags&
(STPAIRINSTEREO))
{

/*Pairstereo
"/ autovp_coordnvl,nvn,nvb,nvt;

§



frame.c #if #endi■ #if #else #if #endif #if

/* *
Rightimage

*/ rightvp(&nvl,&nvr,&nvb,&nvt); do
show(rightmat,
nv.,nvº,nvb,nvt,eye); /* *

Leftimage
*/ leftvp(&nvl,&nvr); do

show(leftmat,
nv.,nv.,nvb,nvt,eye);

else
{

/*Monoview*/ do
show((ps_t
*)
NULL,v,wr,wb,vi,eye);

bearine
==IRIS if

(psdisp&&(flags
&

DCONTROL))
callobj(O_CONTROL);

drawio(psdisp);
/*
Displayrepliesetc.*/ IRIS if

(psdisp)
{/*
Drawingthepicture?'■ GRAFENG

==IRIS

swapbuffers();
/* *

Theclearisdoneafterwards
asan
optimization,
so *itcanhappen

inthegraphicsenginewhileother
*

computation
isgoingon.Thisalsorequires
a *

clear()outsidethemainloop,andinthedohelp()
*

function.
*/

ir

color(BLACK); clear();
IRIS GRAFENG

==PS2

if
(nufram())

PS2 GRAFENG
==MPS

sdrep();

#endi■ #if #endi■ #endi■
} /*

if

(psmemful!)
{

MPS

nreply
-O;

stropy(REPLY,"Toomuchstuffonthescreen.");

anare■
==PS2

if
(flags&
MMOVIE)
{

shutter(S_OPEN); expose(s_expose); shutter(S_CLOSE);
PS2 IRIS

*

Drawio
-

displaystherepliesandcommandlines •y

drawio(showcom)
int

{ #if #endi■ #define #if #endif #if

showcom; externint_pskblen; register
i;

GRAFENG
=IRIS register

j; ps_tpsangle; floatangle; VISLNLEN
67 charbuf[(VISLNLEN

<80)780:VISLNLEN);
/*Setupthewindowandviewportfortext7

GRAFENG
==PS2 unit(); wport(-2048,2047,-2048,2047,255,0);

window(-K32K,K32K,-K32K,K32K); huesat(YELLOW,
6);

charsz(4,0); moveto(20000,-30000,0);
text("UCSFMIDAS"); PS2 GRAFENG

==MPS tident(); vbound(8-2048,&2047,&-2048,&2047);

/*Makesureprogram
is
identified
onphotos
7

§



frame.c #endi■ #if #endif #iftief #if #endi■ #if #endi■ #endi■ #if #endi■

vinten(&63,&0);#if
twind(&-K32K,&K32K,&-K32K,&K32K,&-K32K,&K32K); lspeed(&1); |color(848,&6);/*paleyellow

/

csize(&4); damove(&20000,8-30000,&-20000); ctext("UCSFMIDAS");
/*Makesureprogram
is
identifiedonphotos
ºf

MPS GRAFENG
==IRIS

callobj(O_MIDAS);
IRIS /*IftheuserdoesnotwanttextANDhedidn'ttypeanything “atthekeyboard,thenwedon'tdoanything

*/

#endi■

if
(!(flags
&
(DTEXT
|

DLABELS
|

DCONTROL))
&&pskblen&=0)#if

return;
KDEBUG

if
(flags
&
DDEBUG)
{

readknob(-noknob
-1);

GRAFENG
==PS2

charsz(3,0); moveto(-30000,-31000); text(knobuf[0]); moveto(-30000,-32000); text(knobuf[1]);
PS2 GRAFENG

==MPS

csize(&3); damove(&-30000,-31000); ctext(knobuf[0]); damove(&-30000,-32000); ctext(knobuf[1]);
MPS

}

#endi■ KDEBUG
/*Ifthecommandlineshouldbedrawn,thendoit*/

#if

if
((flags
&
DTEXT||_pskblen.>
0)&&showcom)
{

GRAFENG
==IRIS

callobj(O_COMMAND); display_combuf(COMMAND
X,
COMMAND
Y);#endi■ makereply();#if

callobj(O_REPLY);
IRIS

GRAFENG
==PS2

charsz(4,0); moveto(-30000,-23500,0);
text(prompt); moveto(-22000,-23500,0);

display_combuf(-22000,-23500);
if
(nreply
-0){

moveto(-30000,-25000,0);
text("Reply:");

for(i=0;
i<
nreply;
it4){

moveto(-25000,-25000
-it1500,0);

text(repbuf[]);

PS2 GRAFENG
==MPS

csize(&4); damove(&-30000,8-23500,8-20000); ctext("Command:
");

damove(&-22000,8-23500,8-20000);
i=

strlen(combu■ );
if(ix
VISLNLEN) i--

VISLNLEN;
else

-

i=0; ctext(&combuf[]);
if
(nreply
>0){

damove(&-30000,8-25000,8-20000); ctext("Reply:");
for(i=0;
i<
nreply;
it4){

arg1=
-25000
-it1500; damove(&-25000,&arg1,&-20000); ctext(repbuf[]);

MPS

/*Putupthelabelsandthememoryusagemessage
7 GRAFENG

==PS2

charsz(2,0); moveto(-30000,-30000); text(usage);
PS2 GRAFENG

==MPS

csize(&2); damove(&-30000,8-30000);

§



frame.c #endif #if #else #endi■ #if #endi■ #if #endif #endi■ #if #endi■

ctext(usage);
MPS

} /*Putupthedistanceandrotationlabels
ºf if

((flags
&
DLABELS)
&&(nrot
-0||
moist
>0||
nangle
>0))
{

GRAFENG
=IRIS

drawob(frame);
IRIS

editobj(O_FRAME);
IRIS

/*Putuptherotationangles
/ GRAFENG

=IRIS

j=0; for(i=0;i<
MAXINROT
&&nrot-0;it?)
{

if

(rotation[■ ].r_stat
==
|NACTIVE)

continue;
psangle
=

rotation[■ ].r_angle
+

rotation[■ ].r_inita; angle
=

UNMAPANGLE(psangle);
while(angle
<0)

angle+=360;

while(angle>=360)

angle-=360;

sprintf(bu■ ,"%5.1■ ",angle);

GRAFENG
==PS2

moveto(-3500
+

LINEWIDTH(LABELSIZE), 30000-j-

LINEHEIGHT(LABELSIZE),
0);

text(bu■ ); j++;

PS2 GRAFENG
==MPS

argo=
-3500
+

LINEWIDTH(LABELSIZE);
arg1=
30000-j-

LINEHEIGHT(LABELSIZE); damove(&arg0,&arg1,&0); ctext(bu■ ); j++;

MPS GRAFENG
==IRIS

objreplace((Tag)
();

charstr(bu■ );

IRIS

}

/*Putuptheanglecalculations
7

#if #endif #if #endi■ #if #endi■ #if #endi■ #if #endi■ #if #endi■ #if

for(i=0;i3
MAXANGLE
&&.nangle
>0;it?)
{

if

(angles[i].a_stat)
{

sprintf(buf,"%5.1f",angles[i].a_value);

GRAFENG
==PS2

moveto(-3500
+

LINEWIDTH(LABELSIZE), 30000-j-

LINEHEIGHT(LABELSIZE),
0);

text(bu■ ); j++;

PS2 GRAFENG
==MPS

argo=
-3500
+

LINEWIDTH(LABELSIZE);
arg1=
30000-j-

LINEHEIGHT(LABELSIZE); damove(&arg0,&arg1,&0); ctext(bu■ ); j++;

MPS GRAFENG
==IRIS

objreplace((Tag)MAXINROT
+i);

charstr(bu■ );

IRIS

} /*Putupthedistancecalculations
ºf GRAFENG

=IRIS

j-0; for(i=0;i<
MAXDIST&&ndist
>0;itt){

if

(distance[i].d_stat)
{

sprintf(buf,"%6.2f",distance[i].d_value);
GRAFENG
==PS2

moveto(25000
+

LINEWIDTH(LABELSIZE), 30000-j-

LINEHEIGHT(LABELSIZE),0);
text(bu■ ); j++;

PS2 GRAFENG
==MPS

argo=
25000+LINEWIDTH(LABELSIZE);

arg1=

30000-j"LINEHEIGHT(LABELSIZE); damove(&arg0,&arg1,&0); ctext(bu■ ); j++;

MPS GRAFENG
==IRIS

objreplace((Tag)MAXINROT
+

MAXANGLE
+i);

;



frame.c

charstr(bu■ );

#endifIRIS

}}

#if
GRAFENG
==IRIS

closeobj(); callobj(O_FRAME);
#endi■IRIS

}

} /* *

Calcdist
-

calculatesthedistances
byreadingcoordinatesbackfrom

*
PSmemory.

*/ #if
GRAFENG
==IRIS#endi■

#
include<do_emulate.h>

intgetoist(),getangle(); CFUNC_TABCfunctab■ ]={

DISTFUNC,getoist, ANGLEFUNC,getangle, NULL,NULL,

};

#endi■ calcdist()
{

doubleangle(),dihed(); registerinti,j; registerfloattº,ty,tz; staticdoublea■ ?],b|3],cig),d|4];

#if
GRAFENG
=IRIS #if

GRAFENG
==PS2

staticunsignedintpslims(3]; externint_psfid; unit();/*loadidentitymatrix
*/

wbtmem(1);
/*startthewrite-back
"/

drawps(ba');
/*
processthebonddata
/

roºpsid,PsocoET,pslims;
if
(pslims(0)
==pslims[1])

/*getinfoonrefreshbuffe

/*isitfull?
/

#endi■PS2 #if
GRAFENG
==MPS

externintwbmaoa; externstructq0comq0com;

psmemfull
=0;

tident();
/* *

Mustrunin
"transformonlymode"instead
of *

"transform/normalize"becausethereisabug
*intheMAPmicrocodeandonly
1
wordofdata

*
(not4asthemanualstates)
isoutputwhen

*

FSM2
=5-7.BEWAREl
T.Femin16unas */

fpmapx(83); wbmaoa
=

q0com.gmaoa; udata(&'bd",psobs);

/*
beginninglocforwrite-backdata
/

fpstpx();
if

(psmemful!) MPS

stropy(REPLY,"Objecttoobigto
computedistances.");

for(i=0;i<
MAXDIST;it:)

distance[i].d_value
=-1.;

else
{

for(i=0;i<
MAXDIST;it?)
{

/*isthisanactivedistancerequest?"/
if

(kistance[I].d_stat
||

distance[i].d_value
<0)

continue;
/*no"/

/*arebothendsofthedistanceavailable?
/ if

(distance■ ].d_loc(0)
==0&&

distance[■ ].d_loc■ i)
==0){

distance[i].d_value
=-1.; continue;

} /*RealDTransformedCoordinatesbackfromPS"/

rdtc(distance■ ].d_locí0],distance[i].dsave■ 0); rdtc(distance[■ ].d_loc■ 1],distance[i].d_save(1]);
/*adjustforthe
homogenouscoordinate
7

normalize(distance■ ].d_save(0); normalize(distance[i].d_save(1]);
/*
computedistance
7 b=

distance■ ].d_save■ 0][0] -distance[i].d_save(1][0];
ty=

distance[i].d_save■ 0][1] -distance[i].d_save■
11(1];

tº-

distance■ ].d_save■ 0][2] -distance■ ].d_save(1][2];
distance[■ ]...dvalue
=

UNMAPCRD(sqrt{b,
“tº+ty“ty+tº“tz));

g



frame.c
#if #endi■ #else

}
for(i=0;i<
MAXANGLE;
it:){

}

}

GRAFENG
==PS2 stopwb(); PS2 IRIS

/*isthisanactivedistancerequest?"/
if

(langles■ ]..astat
||angles■ ]..a_value
<0)

continue;
/*no"/

/*arebothendsofthedistanceavailable?
/

angles■ ]..avalue
=0; for(j=0;j<

angles[i].a_natom;
j++)

if

(angles[i].a_loci)
==0){

angles■ ]..avalue
=-1.; break;

if

(angles[i].a_value
<0)

continue;
for(j=0;j<

angles[i].a_natom;
j++)
{

/*RealDTransformedCoordinatesbackfrom rdtc(angles■ ]..aloc■ i),
angles[i].a_save[j]);

/*adjustforthe
homogenouscoordinate
'7

normalize(angles■ ),a_save■ ]]);
} /*Putthestuffintheargumentbuffer
/ for(j=0;j<3;j++)

{

a■ j]=

angles[i].a_save■ 0][j];
bj]=
angles■ ]..asave■ ||]; cil-angleslasave■ ?|| d[■ ]=

angles■ ]..asave(3][j];
if

(angles[i].a_natom
==3)

angles[i].a_value
=
angle(a,
b,c);

else

angles■ ]..avalue
=
dihed(a,
b,c,d);

angles■ ]..avalue*=
180.0/Pl; while(angles[,].a_value

<0)

angles[i].a_value
+=360;

while(angles[i].a_value
--360)

angles[i].a_value
-=360;

if

(angles[i].a_value
<0)

angles[i].a_value
+=360.;

/*endwritebackmode*/

registerstructangle_de■“ap;

registerstructdistdef“dp; staticMatriximat={

1,0,0,0, 0,1,0,0, 0,0,1,0, 0,0,0,1,

};

staticMatrixzmat
={

0,0,0,0, 0,0,0,0, 0,0,0,0, 0,0,0,0,

};

pushmatrix(); loadmatrix(imat); callobj(O_BOND); popmatrix();
for(dp=
distance,
i=0;i3
MAXDIST;itt,dott)
{

/*isthisanactivedistancerequest?
/ if

(!dp->d_stat||dp->d_value
<0)

continue;
/*no"/

/*dowehavebothendsofthe
distance?"/

if

(memomp(dp->d_mat(0),
zmat,sizeofzmat)==0||

memomp(dp->dmat(1],zmat,sizeofzmat)==0){

dp->dvalue
=-1;

continue;
}

for(j=0,j<2;j++)
{

d(0)=

dp->d_x); d[1]=

dp->d_y■ ]; d[2]=

dp->d_z[]; transform(dp->d_mat■ ],
d,dp->dsave■ ],1.0);

} /*
computedistance
ºf tº-

dp->d_save■ 0][0]-dp->d
save■11(0); ty=dp->dsave■ 0][1]-dp->dsave(1][1];

tz=dp->dsave■ 0][2]-dp->dsave(1][2]; dp->dvalue
=

UNMAPCRD(sqrt{b.
*tº+ty“ty+tº“tz));

} for(ap=
angles,
i=0;i<
MAXANGLE;Hit,ap++)
{

/*isthisanactivedistancerequest?"/
if

(lap->a_stat
||

ap->a_value
<0)

continue;
/*no"/

§



frame.c #endi■
} #if /*

*getdist:
*/

/*dowehaveallendsoftheangle?
/ if

(memomp(ap->a_mat■ 0],
zmat,sizeofzmat)==0||

memomp(ap->a_mat(1],
zmat,sizeofzmat)==0||

memomp(ap->a_mat(2),
zmat,sizeofzmat)==0||

(ap->a_natom
==4&&.

memomp(ap->a_mat{3},zmat,
sizeofzmat)==0))
{

ap->a_value
=-1; continue;

} /*Putthestuffintheargumentbuffer
/ for(j=0;jº

ap->a_natom;j++)
{

d[0]=

ap->a_x|j]; d[1]=
ap->ay■ ); d[2]=

ap->a_z(); transform(ap->a_mat■ ],
d,ap->asave■ ],1.0);

}
for(j=0;j-3;j++)
{

a■ ]=

ap->a_save■ 0][j];
bj]=

ap->a_save(1][j];
c]=ap->asave|2|[j];

if

(ap->a_natom
==4)

d[■ ]=

ap->a_save(3][j];
if

(ap->a_natom
==3)

ap->a_value
=
angle(a,
b,c);

else

ap->a_value
=
dihed(a,
b,c,d); ap->a_value

*=180.0/Pl; while(ap->a_value
»=360)

ap->a_value
-=360;

while(ap->a_value
<0)

ap->a_value
+=360;

}
IRIS GRAFENG

==IRIS Getthematrixforthegivendistancecalculationpoint;thisiscalledindirectlyviaa
callfunct)command.

/*
ARGSUSED
"A

getoist(n,
d,a) long

n,d,a;

externint
doing_copy;

if

(!doing_copy)
getmatrix(distance■ d].d_mat■ a);

} /*

*getangle:
-
Getthematrixforthegivenanglecalculationpoint;this

-is
calledindirectlyviaa
callfunct)command.

*/
/*ARGSUSED
"A

getangle(n,
d,a) longn,d,a; {

externint
doing_copy; if

(!doing_copy)
getmatrix(angles■ d].a_mat[a]);

-a,
/* *

Linkdist
-

drawsdottedlinesconnectingthetwo
*
atomsforeachdistancecalculation.

*/ #if
GRAFENG
==PS2 #

definemove(x,y,z)moveto(x,y,z)
#
definedraw(x,y,z)lineto(x,y,z)

#
definecolor(c)huesat(c) #endi■ #if

GRAFENG
==MPS #

definemove(x,y,z)damove(&x,&y,&z)
#
definedraw(x,y,z)daline(x,&y,&z)

#
definecolor(c)lcolor(&c) #endi■ #if

GRAFENG
==IRIS #

definecolor(c)ir_srange(c) #endi■ linkdist()
{

registerstructangle_def*ap;

registerstructdistdef“dp;

§



frame.c #if #endi■ #if #endi■ #if #endi■ #endi■ #if #endif #if #endif #if #undef #undef #undef #endi■

color(distcolor);
/*

GRAFENG
==PS2
*

Makegnomon
-

makesthe3-Dcrossthatmarksthecenter(s)
of
rotation. tºture(1);

/*setPSfordashedlines"Z*/ PS2makegnomon() GRAFENG
==MPS
{

klash(&2);registerps_tlen; MPS#if
GRAFENG
=IRIS GRAFENG

==IRISregisterps_toffset; setlinestyle(L_DASH);#endi■ IRISstaticintcnt=0; for(dp=
distance;dp<

&distance[MAXDIST);dpitt)
{

if

(dp->d_stat
-
ACTIVE)

continue;#if

if
(dp->dvalue
<0)

continue;
move(dp->dsave■ 0][0],dp->dsave■ 0][1],dp->dsave(0][2]); draw(dp->dsave(1][0],dp->dsave(1][1],dp->dsave(1][2]);

}
for(ap=
angles;ap<

&angles[MAXANGLE];
ap++)
{

if

(ap->a_stat
-
ACTIVE)

continue;
if

(ap->a_value
<0)

continue; move(ap->a_save■ 0][0],ap->a_save■ 0][1],ap->a_save■ 0][2]); draw(ap->a_save■
1][0],ap->a_save(1][1],ap->a_save(1][2]); draw(ap->a_save(2][0],ap->a_save(2][1],ap->asave(2][2]);

if

(ap->a_natom
==4)

draw(ap->a_save(3][0],ap->a_save■ ?][1],#endif
ap->a_save(3][2]);
#if

}

GRAFENG
==PS2 bºture(0); PS2 GRAFENG

==MPS klash(&O); MPS GRAFENG
==IRIS setlinestyle(0); IRIS

/*returntosolidlines*/

GRAFENG
==PS2||GRAFENG
==MPs
||

GRAFENG
==IRIS move#endi■ draw#if color

len=-scaleval
/
(float)INITSCALE
*
width
/
25.0; GRAFENG

==PS2 offset
=-len“2;

makeob(gnomon,GNOMONSIZE,&cnt); move(len,
0,0);

line(offset,
0,0);

move(len,
0,len); line(0,0,

offset); move(0,len,len); line(0,offset,0); len/=10; offset
=
len/2; line(offset,len,0); line(-2*offset,0,0);

line(offset,-len,0); stopob(); PS2 GRAFENG
==IRIS if(cnt>0)

return;
Cnt-H4;

makeobj(O_GNOMON);
ir

srange(WHITE); move(-len,0.0,0.0); draw(len,0.0,0.0); move(0.0,-len,0.0); draw(0.0,len,0.0); move(0.0,0.0,-len); draw(0.0,0.0,len); closeobj(); IRIS GRAFENG
==MPS len=-scaleval
/
(float)INITSCALE
*
width
/
25.0; offset

=-len”2;

makeob(gnomon,&GNOMONSIZE,&cnt);

§



frame.c
dbase(&0,&0,&0,&K32K); dmove(&len,

&0,&0); drline(&offset,
&0,&0); drimove(&len,

&0,&len); drine(&0,&0,&offset); drmove(&0,&len,&len); drine(&0,&offset,&0); len/=10; offset
=
len/2; drine(&offset,&len,&0); arg0=-2°offset; drline(&arg0,

&0,&0); arg1=-len; drline(&offset,&arg1,&0); stopob();
#endifMPS

} /* *

Drawaxis
-

drawsthegnomon
atthecenter(s)
of
rotation.

*/
drawaxis()

{

register
i; if

(nmol==0)

return;

#if
GRAFENG
==PS2

huesat(WHITE);
#endifPS2 #if

GRAFENG
==MPS

!color(&WHITE);
#endi■MPS #if

/*Ifthemodelsarerotatingindependently,then *drawthegnomonsforallthemodels,otherwise,
*
justdrawoneatthecombinedcenterofrotation

*/
if
(flags
&
INDEP)

for(i=0;i<
MAXMOD;it?)
{

if

(models||active) continue;

GRAFENG
==PS2

moveto(trans[0]+models■ ].tr/0]+models■ ].com(0), trans[1]+models■ ]..tril]+models■ ].com|[1], trans[2]+models■ ].tr/2]+models■ ].com|[2]);
#endi■ #if #endi■ #if #endi■ #if #endi■ #if #endif #if #endi■

}

drawob(gnomon);
PS2 GRAFENG

==MPS

argo=

trans[0]+models■ ].tri0]+models|].com(0);
arg1=

trans[1]+models■ ].tril]+models■ ].com[1];
arg2=

trans[2]+models■ ].trí2]+models■ ].com[2]; damove(&argO,&arg1,&arg2); drawob(gnomon);
MPS GRAFENG

==IRIS

pushmatrix(); translate(trans[0]+models■ ]..trio)
+

models■ ].com(0), trans[1]+models■ ].tril]+models■ ].com[1], trans[2]+models■ ].trí2]+models■ ].com/2]); callobj(O_GNOMON); popmatrix();

IRIS

}

}
else
{

GRAFENG
==PS2

moveto(trans[0]+cx,trans[1]+cy,trans[2]+cz); drawob(gnomon);
PS2 GRAFENG

==MPS

argO=(trans[0]+cx);arg1=(trans[1]+cy);arg2=(trans[2]+cz); damove(&arg0,&arg1,&arg2); drawob(gnomon);
MPS GRAFENG

==IRIS

pushmatrix(); translate(trans[0]
+cz,trans[1]+cy,trans[2]+cz);

callobj(O_GNOMON); popmatrix();
IRIS

} do_show(mat,
vl,wr,wb,vi,eye) ps_t vp_coord ps_t

{ #if

mat;
vl,wr,vb,vt; eye;

GRAFENG
==PS2 unit(); charsz(chsize,

0); wport(vl,
wr,wb,vt,vh,vy);

§



frame.c #iftief #endif #endi■ #if #endi■ #if

window(wl,wr,wb,wt,whºwy,eye); push();
if(mat=
NULL)

bkicon(CONCATMAT,
mat); scale(K16K,K16K,-K16K,K16K); tran■ -cowin(0),-cowin(1),-cowin■ 2);

if
(flags
&

SHOWCOFG) drawaxis();
if
(ndist:
0||
nangle
>0)

linkdist();
DEBUG

if
(flags&
DDEBUG)

drawps(ba');
else DEBUG drawps('pc'); pop(); PS2 GRAFENG

==MPS tpush(); tident(); csize(&chsize); wbound(&vl,&vr,&vb,&vt); arg0=(vh->2);arg1=(vy>>2); vinten(&arg0,&arg1); twindp(&w■ ,&wr,&wb,&wt,&wh,&wy,&eye);
if(mat=
NULL)

toon(mat); tscale(&K16K,&K16K,&-K16K,&K16K); argo=(-cowin■ o);arg1=(-cowin[1]);arg2=(-cowin[2]); tran■ &arg0,&arg1,&arg2);
if
(flags
&

SHOWCOFG) drawaxis();
if
(ndist:
0||
nangle
>0)

linkdist();
udata(&'pc,psobs); udata(&'bd",psobs); tpop(); MPS GRAFENG

==IRIS pushmatrix(); pushviewport();
ir

showmat(mat,
vl,vr,vp,vi,eye); depthcue(TRUE);

if
(ndist
>0||
nangle
>0)

linkdist();
if
(!(flags
&
XBOND))
{

callobj(O_BOND); callobj(O_SSBOND);
} if

(!(flags
&
XLABEL))

callobj(O_LABEL);
if
(!(flags
&
XSURF)

callobj(O_SURFACE);
if
(flags
&

SHOWCOFG) drawaxis(); depthcue(FALSE); popwiewport(); popmatrix();
#endifIRIS

}
#if
GRAFENG
==IRIS ir

showmat(mat,
vi,wr,vb,vt,eye) ps_t‘mat; vp_coord

vl,Vr,vib,vt; ps_teye;

if
(wl-wr
-0){

viewport(v■ ,
wr,vb,vt); if

(flags
&
ORTHO)
{

/* *wyandwhareinvertedbecausewehave
a *

right-handcoordinatesystem
*/ ortho(wl,wr,wb,wº,wy,wh); if(mat=

NULL)

multmatrix(mat);
else
{

window(wl,wr,wb,wt,eye
-
wh,eye-wy);

if(mat=
NULL)

multmatrix(mat);
lookat(0.0,0.0,eye,0.0,0.0,0.0,(Angle)0); translate(-cowin[0],-cowin[1],-cowin■ 2);

}

}

#endi■ #if
GRAFENG
==MPS

#
definePFACTOR(double)PVSIZE
/

(double)K4K) #endi■

§



frame.c
/* *

right_wp:
-

Calculatethevieportcoordinates
fortheright-handimageofa -

stereopair. */ rightvp(nvi,nv.,mºb,nvt) vp_coord*nvi,“nvr,“nvb,*nvt;
{

#if
GRAFENG
==MPS

‘nvi=

(vl-VIEWLOLIM)
•

PFACTOR; ‘nvr=
PVSIZE
-

(VIEWHILIM-vr)
•

PFACTOR; “mºb=(vt
-

VIEWLOLIM)
•

PFACTOR
-

PVSIZE/2; ‘nvt=PVSIZE/2-(VIEWHILIM-vt)
•

PFACTOR;
#endi■ #if

GRAFENG
==IRIS
||

GRAFENG
==PS2

“nvi=

VIEWLOLIM
+

(VIEWHILIM
-

VIEWLOLIM)/2;
*nvr=

VIEWHILIM; *nvb=

VIEWLOLIM; *nvt=

VIEWHILIM;
#endi■

} /* *
leftvp:

Calculatethevieportcoordinates
fortheleft-handimageofa stereopair.Itonlycalculatestheleftandrightcoordinates:

itis
assumedthatrightvp()hasbeencalledtogetthetop andbottomcoordinates.

*/ leftvp(nvl,nvº) vp_coord*nvl,*nvr;
{

#if
GRAFENG
==MPS

‘nvi=(vl-
VIEWLOLIM)
•

PFACTOR
-

PVSIZE, *nvr=(vr-VIEWHILIM)
•

PFACTOR;
#endi■ #if

GRAFENG
==IRIS
||

GRAFENG
==PS2

*nvr=*nvl; *nvi=

VIEWLOLIM;
#endi■

}

externint_cursorpos; staticint
line_base; display_combuf(at

x,aty)

intatx,aty; /*

“display_combu■ :
*

displaythecontents
ofthecommandbufferandcursor

*/
{

registerinti,j; intline_len,start,fullline,total_len,real_len; char
display_buf[VISLNLEN
+1}; real_len

=
cursorpos
-

line_base; for(i=linebase;
i<
cursorpos;it:)

if

(iscntri(combuf[])) real_len-H;

while(real_len
&

VISLNLEN
/4&&linebase
>0){

line_base--; real_len-H;
if

(iscntri(combu■ tlinebase)))
real_len-H;

}

while(real_len>=VISLNLEN)
{

real_len--;
if

(iscntri(combu■ tlinebase#4]))
real_len--;

} if
(real_len
>3*

VISLNLEN/4)
{

line_len
=

strlen(combu■ );
fullline=
FALSE; total_len

=
real_len; for(i=

cursorpos;
i<
line_len;
it4){

total_len-H;
if

(iscntri(combuf[])) total_len-H4;
if
(total_len
>

VISLNLEN)
{

full_line
=
TRUE; break;

}

}
while(real_len
>3*

VISLNLEN/4
&&fullline)
{

real_len--;
if

(iscntri(combu■ tlinebase#4]))
real_len--;

}

ºf
GRAFENG
==PS2

moveto(at
x,aty,0);

#endi■

§



frame.c #if #endif #if #endif #endif #if #endi■ #if #endif #if #endi■ #if #endi■
GRAFENG
==IRIS cmov2.s(at

x,aty); for(i=0;i<

strlen(prompt);
it!)

charstr(""); display_buf[VISLNLEN)
=\0'; for(i=

line_base,
j-0;j-
VISLNLEN;it--,j++)
{

if

(iscntri(combuf[])
&&combuf[]
=\0')
{

display_buf[]++)
="'; if(&

VISLNLEN)
display_buf[]
=

(combuf[]<64)7

combuf[]+64:";

}
else
{

display_buf[]
=
combuf[];

if

(combuf[]==
\0')

break;

}

}

GRAFENG
==PS2

text(display_bu■ ); GRAFENG
==IRIS charstr(""); charstr(display_bu■ ); GRAFENG

==IRIS cmov2.s(at
x,aty); for(i=0;i<

strlen(prompt);
it#)

charstr("");
charstr(""); GRAFENG

==PS2 moveto(at
x,aty,0); for(i=0;i<

real_len&&
i<

VISLNLEN;
it4)

display_buf[]
=''; display_buf[]

=\0'; GRAFENG
==PS2

text(display_buf); text("036"); GRAFENG
==IRIS

charstr(display_bu■ ); charstr("
");

§



editorio.c
/*
$Header:editorio.c.
v.3.2186/09/1514:29:29arnoldExp$7 /*#endi■ *Copyright

(c)1983bytheRegents
oftheUniversity
of
California. “Allrightsreserved.#ifoe■

*

Release1.09Apr1982
*

Release2.013May1983#endi■
*/ #include"intr.h" #ifndefvrms #include<sys/ioctl.h>

#if
GRAFENG
==PS2 #include<ps2.h> #endi■PS2 #endi■vms #if

GRAFENG
==IRIS #undefHARDTRAN

/*IRIScodedoesn'tknowhowtohandlethis*/
#defineONE1.0 #elseIRIS #ifndefONE#iftief #defineONEK32K #endi■ONE #endifIRIS#endi■

/* *

Sendeom
-
sendcommandstring(+miscgarbage)
totheeditor#if */

#ifoef sendoom(comline)
char*comline;

{

#endi■
register
i;

registerchanged;
#if
GRAFENG
==PS2

staticintttyarg(3]
-{

-r

F_SPEEDs
}; intmemuse,newrate; externint_psfid;

#endi■PS2 #if
GRAFENG
==PS2

_flwrbu■ ();
#endi■PS2

putps();
#if
GRAFENG
==IRIS

gflush(); IRIS DEBUG
if
(flags&
DDEBUG)

fprintf(stderr,">%s-\n",comline);
DEBUG
i=

strlen(comline);
if

(comline[i-1]
=\n")
{

comline[i++]
=\n'; changed

=
TRUE;

}
else

changed
=
FALSE;

write(editfo■■ ),comline,
i); if

(changed)
comline■ i
-1)=\0'; /*

Characterchangedmusthavebeen
anullsincestrlen *

endedthere*/

if

(readeo■ eo)
==-1)

fputs("Communications
errorbetweenintrandeditorn",

stoerr);

Vms if

(stromp(comline,"stop")==0)
return;
/*editorisdead,globalsectiongone;justreturn
7

vrns getps(); GRAFENG
==PS2 LDEBUG

if
(flags&
DDEBUG)

psmemcheck();
LDEBUG memuse

=

psmemuse('pc');
/* *Ifthememoryusageislow,thentheupdaterate

*
maybetoofastandconsume
alotofCPUtime.

*
Oursolution
istolowertoupdateratefrom

*
15hzto12haif
memoryusagedropsbelow
a *

certainthreshold.
*/

if
(memuse
<
3000)

newrate
=5;

else

newrate
=4;

if
(newratel=ttyarg(1)
{

ttyarg(1]
=
newrate; ioctl(psfid,PSIOCSET,ttyarg);

#.
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sprintf(usage,"Psmemusage:%d/9%d",memuse,MAXPSMEM);
#endi■PS2 #if

GRAFENG
==MPS

i=

psobs->preamble.u_max-psobs->preamble.u_min;
sprintf(usage,"Psmemusage
:
%d/*d",
psobs->preamble.u_base,
i);

#endi■MPS

makeframe(); calcent(selection);
if
(ndist
>0||
nangle
>0)

calcdist();
getknob(0,
0);/*Readinknobvalues
"/

readknob■ noknob
+1);/*...andthrow
it
away
7

} /* *

Readeo
-
readeditoroutput

*/
readeo(fo) FILE“fa,

{

#i■ cºe■ #endi■ #iftie■ #endi■ #iftie■

char
inbuf[INBUFSIZE];

charcommame[10],thu■ (2][MOLNMSZ];
char
active[MAXMOD);

ps_tloc■ 4],new[4]; floatnco■ g[3]; register
i,j,

registerchar intn,num,k; floatangle; unsignedloc1,loc2,loc3,loca; HARDTRAN
intps2loc; HARDTRAN EMULATE staticFILE

-
p;

“ei=
NULL;

if(ei--NULL)
ei=
foopen(editfo■■ ],"w");

EMULATE
if
(noeditor)

return(-1);
EMULATE do_emulate(■ o,

ei);

#endi■ #ifoef #endi■ #iftief #endi■ #ifeef #endi■ #ifdef #endi■ #ifoe■ #endi■
EMULATE

for(i=0;i<
MAXMOD;
H+){

active[i]
=

models■ ]..active; models■ ].flags
=0;

models||active
=
FALSE;

} if

(■ gets(inbuf,sizeofinbuf,fa)==NULL)
return(0);

LDEBUG
if
(flags
&
DDEBUG)

fputs(inbuf,stolerr);
LDEBUG

if

(sscanf(inbuf,"ººdmolecules",&n)=1){

resync{fo); return(-1);
}

DEBUG
if
(flags
&
DDEBUG)

■ printf(stderr,"&dmolecules\n",
n);

DEBUG HARDTRAN unit(); wbtmem(1); ps2'oc
=0;

HARDTRAN
for(i=0;
i<n;it4){

if

(fgets(inbuf,sizeofinbuf,fo)==NULL)
{

resync{fa); return(-1);
}

LDEBUG
if(flags
&
DDEBUG)

■ puts(inbuf,stolerr);

LDEBUG
sscan■ (inbu■ ,"ºd",&num); sscan■ (inbu■ ,"4"d*dºfºfºf"ºf",

&models(num).nused, &nco■ g[0],&nco■ g[1],&nco■ g[2],&models(num).range);
models(num]active
=
TRUE;

if

(gets(imbu■ ,sizeofinbuf,fa)==NULL)
{

resync{fa); return(-1);
}

LDEBUG
if
(flags
&
DDEBUG)

■ puts(imbu■ ,stolerr);

LDEBUG

§



editorio.c #ifdef #else #endi■ #iftie■ #endi■

k=

sscan■ (inbuf,"%s9%s*s",commame,thu■ (0),thu■ (1]);
if

(stromp(commame,"object")==0){

models(num]flags|=
ISOBJ,

}
elseif(k==3){

models(num).flags
=
HASURF: stropy(models(num).surfname,

thu■ (1]);
if

(lactive[num]
||

stromp(tbuf[0],models(num).altname))
{

stropy(models(num).altname,
thu■ (0);

stropy(models(num).molname,
thu■ (0); _imatº(models(num).matrix);

for(j=0;j<3;j++)

models(num].trij)
=0; active[num]

=
FALSE;

} if

(active[num])
{

for(j=0;j-3;j++)

locj)
=

MAPCRD(nco■ g|-models(num).co■ g■ .
locI3]
=
ONE;

HARDTRAN
bkicon(LOADMAT,models(num).matrix); moveto(loc■ O),locit],loc■ 2); rdtc(ps2'oc,new); ps2|dc+=

4; for(j=0;j<3;j++)

new■ ||=new■ ]
*

((double)ONE)
/

new[3];

HARDTRAN

transform(models(num).matrix,
loc,new,ONE);

HARDTRAN
for(j=0;j<3;j++)

models(num].trij]+=new[■ ]
-
loc];

b.(j=0;jº.3;j++)
{

models(num).cofg|=noo■ g[]; models(num).com||=MAPCRD(nco■ g|]);
}

}

HARDTRAN stopwb(); HARDTRAN
if(n=nmol)
{

if
(nmol==0){

makewin(); (void)update(MODSEL,FALSE,(ps_t*)
NULL,FALSE,

(ps_t*)
NULL); procom("savepos");

#ifoe■ #endi■ #iftief #endi■ #ifoief #endif #if #endi■

}
nmol
=n,

} if

(!gets(inbuf,sizeofinbuf,fo)==NULL)
{

resync{fo); return(-1);
}

LDEBUG
if
(flags
&
DDEBUG)

fputs(inbuf,stderr);
LDEBUG

if

(sscan■ (inbu■ ,"ºdrotations",&n)=1){

resync(fa); return(-1);
}

nrot=n,
DEBUG

if
(flags
&
DDEBUG)

fprintf(stderr,"&drotations\n",nrot);

for(i=0;i<
MAXINROT;it:)

rotation[■ ].r_stat
=

|NACTIVE;
for(i=0;i<nrot;it?)
{

if

(!gets(imbu■ ,sizeofinbu■ ,fa)==NULL)
{

resync{fo); return(-1);
}

LDEBUG
if
(flags
&
DDEBUG)

fputs(imbuf,stoler■ );
if

(sscan■ (inbuf,"ººdºf",&num,&angle)
=2){

resync{fo); return(-1);
}

rotation[num).r_inita
=

MAPANGLE(angle);
for(p=inbu■ ,
j=0;j-2;p++)

if(‘p----

}++; stropy(rotation[num].r_label,
p);

zapchar(rotation[num].r_label,
An');

GRAFENG
==IRIS

streat(rotation[num].r_label,
"");

rotation[num).r_stat
=
ACTIVE; readknob■ knobs.k_inrot(num);

/*Throwawaychange
‘’

§
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#if #endi■ #if #endi■ #if #endif #ifoief #endi■ #ifoief #endi■ #if #iftief #endif

}
for(i=0;i<
MAXINROT;it.)

if

(rotation[■ ].r_stat
==
INACTIVE)
{

rotation[i].r_angle
=0;

GRAFENG
==PS2

getrot(&matbuf[inrot[■ ]],
0,
ZAXIS);

PS2 GRAFENG
==IRIS

_imatº(&matbuf[inrot■ ]]);
IRIS GRAFENG

==MPS

getrot(&matbuf[inrot■ ],
&0,&ZAXIS);

MPS

}

if

(■ gets(inbuf,sizeofinbuf,■ o)==NULL)
{

resync.(fa); return(-1);
}

LDEBUG
if
(flags
&
DDEBUG)

fputs(inbuf,stolerr);
LDEBUG

if

(sscanf(inbuf,"%ddistances",&n)=1){

resync{fa); return(-1);
}

noist=n;
DEBUG

if
(flags
&
DDEBUG)

fprintf(stderr,"ºddistances\n",ndist);
DEBUG for(i=0;i<

MAXDIST;it.)

distance[i].d_stat
=

|NACTIVE;
for(i=0;i<noist;it?)
{

GRAFENG
=IRIS

if

(■ gets(inbuf,sizeofinbu■ ,fol)==NULL)
{

resync{fa); return(-1);
}

LDEBUG
if
(flags&
DDEBUG)

fputs(inbuf,stoler■ );

LDEBUG
if

(sscan■ (inbu■ ,"ººdºdººd",&num,&loc1,&locz)
=3){

resync{fo); return(-1);

#else #ifoief #endi■ #iftief #endi■ #endi■ #if #endi■

}

distance[num].d_loc■ O)
=loc1;

distance(num).d_locí1]
=
locz;

IRIS

if

(fgets(imbu■ ,sizeofinbuf,fa)==NULL)
{

resync.(fo); return(-1);
}

LDEBUG
if
(flags
&

DDEBUG)
fputs(inbuf,stolerr);

LDEBUG
if

(sscan■ (inbu■ ,"%d",&num)
=1){

resync{fa); return-1;

}
for(j=0;j-2;j++)
{

if

(■ gets(imbu■ ,sizeofinbuf,fo)==NULL)
{

resync(fo); return(-1);
} if

(flags&
DDEBUG)

■ puts(inbuf,stolerr);

LDEBUG LDEBUG

if

(sscan■ (inbu■ ,
"%fºfºf",

&clistance[num).d
xj),

&distance[num).d_yj),&distance[num).d_z[j])
|=3){

resync(■ o); return-1;

IRIS

if

(!gets(distance[num]...d_label,
sizeofdistance[0].d.label,fo)

==NULL)
{

resync{fc); return-1;

}

zapchar(distance(num).d_label,
\n");

GRAFENG
==IRIS

streat(distance■ num].d_label,
"");

distance(num).d_stat
=
ACTIVE; distance■ num).d_value

=0;

§



editorio.c if

(fgets(inbuf,sizeofinbuf,fo)==NULL)
{

resync{fo); return[-1);
}

#iftiefLDEBUG
if
(flags
&
DDEBUG)

fputs(inbuf,stolerr);

#endi■LDEBUG
if

(sscan■ (inbu■ ,"%dangles",&n)=1){

resync{fg); return(-1);
}

nangle
=n,

#iftle■DEBUG
if
(flags&
DDEBUG)

fprintf(stderr,"%dangles\n",nangle);

#endi■DEBUG
for(i=0;i<
MAXANGLE;it:)

angles■ ]..astat=

|NACTIVE;
for(i=0;i<
nangle;
it4){

#if
GRAFENG
=IRIS

if

(fgets(inbuf,sizeofinbuf,fo)==NULL)
{

resync(fo); return(-1);
}

#iftlefLDEBUG

if
(flags&
DDEBUG)

fputs(inbuf,stolerr);

#endi■LDEBUG

if

(sscan■ (inbu■ ,"%d9%d9%d9%d9%d",&num,&loc1,&loc2,
&loc3,&loca)
=5){

resync(fo); return(-1);
angles■ num].a_loc■ O)
=loc1;

angles■ num].a_locí1]
=loc2; angles■ num]

a
loc■ 2]
=loc3; angles■ num].aloc■ 3]

=locA;
angles(num).a_natom
=
(locé==0)73:4;

#elseIRIS

if

(!gets(imbu■ ,sizeofinbuf,fo)==NULL)
{

resync.(fo); return(-1);
}

#iftiefLDEBUG

if
(flags&
DDEBUG)

fputs(inbuf,stolerr);

#endi■ #ifoief #endif #endif #if #endi■ #iftie■

LDEBUG
if

(sscan■ (inbuf,"%d",&num)
=1){

resync{fa); return-1;

}
for(j=0;j44;j4+)
{

if

(!gets(inbu■ ,sizeofinbu■ ,fo)==NULL)
{

resync(fo); return(-1);
} if

(flags
&
DDEBUG)

■ puts(inbuf,stoerr);

LDEBUG LDEBUG

if

(sscan■ (inbu■ ,
"%fºf9%f",
&angles(num).a_x|, &angles(num).a

yj],
&angles[num].a_zj])

|=3){

resync(fd); return
-1:

}

} if

(angles■ num].a_x(3)
==0.0&&
angles(num).a_y(3)
==0.0&&

angles■ num].a_z(3)
==0.0)

angles■ num].a_natom
=3;

else

angles■ num].a_natom
=4;

IRIS

if

(!gets(angles■ num].a_label,
sizeofangles[0].alabel,fo)

==NULL)
{

resync{fo); return-1;

}

zapchar(angles■ num].a_label,
\n");

GRAFENG
==IRIS

stroat(angles(num).a
label,"");

angles■ num].a_stat
=
ACTIVE; angles■ num].a_value

=0;

} if

(!gets(inbuf,sizeofinbu■ ,fo)==NULL)
{

resync.(fa); return(-1);
}

LDEBUG
if
(flags&
DDEBUG)

É



editorio.c #endi■ #ifeºf #endi■ #iftief #endi■ #if:lef #endi■
}

fputs(inbuf,stolerr);
LDEBUG

if

(sscan■ (inbu■ ,"...dreplies",&n)=1){

resync{fo); return(-1);
}

nreply
=n,

DEBUG
if
(flags&
DDEBUG)

fprintf(stderr,"%dreplies\n",nreply);
DEBUG for(i=0;i<

nreply;it?)
{

if

(!gets(repbuf[],sizeofinbu■ ,fa)==NULL)
{

resync(fo); return(-1);
}

LDEBUG
if
(flags
&

DDEBUG)
fputs(inbuf,stoler■ ); zapchar(repbuf[],

\n");

}

DEBUG
if
(flags
&
DDEBUG)

fputs("Done\n",stolerr);
resync(■ o); return(0);

resync{fa) FILE
{

“fa; charbuf[BUFSIZ]; while(fgets(buf,sizeofbuf,fa)=
NULL)

if

(stmcmp■ buf,"SYNC",
4)==0)

return;

fprintf(stderr,"Communicationsynchronizationerrorn"); fprintf(stderr,"Expected\"SYNC\",got\"%.4s\"\n",bu■ ); return;

§



misc.c /*$Header:misc.c.v.3.1786/06/0417:26:32amoldExp$7 /* *

Copyright(c)1983bytheRegents
oftheUniversity
of
California. *Allrightsreserved.

*

Release1.0
*

Release2.0 */

9Apr1982 13May1983

#include"intr.h" #iftie■vms #definerindexstrºchr #endi■ intnoknob
=

NOKNOB;
/*
everythingthatdependson
NOKNOB
isinhere*/ /* *

Zapchar
-

changesthecharacter
cinstrintoanull. */

zapchar(str,
c) char*str,c, {

char“p; char*rindex();
if(p=
rindex(str,
c))

‘p=\0';

} /* *

Readknob
-

readstheknobs.
Ifaknobisreadtwice,thevalues

*

returnedarethesamebothtimes(getknobreturns
0thesecondtime). */ #if

GRAFENG
=IRIS #defineTHRESHOLD

64 #else #defineTHRESHOLD
0

#endi■ knob_t readknob■ knob)
intknob;

{

registerinti; registerknob_tval; staticdoubleknbscale; staticknob_tknobval|NOKNOB];

#iftief #if #else #endi■ #if #else #endi■ #endi■ #if #else #endi■
staticchar
gotknob■ 'OKNOB);

if
(knob==
NOKNOB)

return0;

if
(knob
&

-NOKNOB) KDEBUG
/*Theseformatsvaryaccording
tothenumberofknobs *availableonthesystem.Youhavetoadjustthem

*if

NOKNOB
I-14.*/

if
(flags&
DDEBUG)
{

sprintf(knobuf[0],
GRAFENG
==IRIS

"9.6.2f9.6.2f9.6.2f9.6.2f9.6.2f9.6.2f9.6.2f9.6.2f", "%6d9%6d9%6d9%6d9%6d9.6d9.6d9%6d", knobval(0),knobval(1],knobval(2),knobval■ 3], knobval|4],knobval(5),knobval(6),knobval■ /]); sprintf(knobuf[1],
GRAFENG
==IRIS

"%6.2f966.2f966.2f766.2f966.2f766.2f", "%6d9%6d9%6d9%6d966d966d", knobval(8),knobval(9),knobval(10), knobval[11],knobval(12),knobval(13]);

}

KDEBUG
return0;

} if
(knob
>
NOKNOB)
{

for(i=0;i<
NOKNOB;it?)

gotknob■ ]
=
FALSE;

GRAFENG
=IRIS

knbscale
=
(double)
(1<<
reduction)
/

(double)K32K; knbscale
=

reduction; return0;

}
i-(knob
&0)7(knob
+

NOKNOB):knob;
if

(!gotknob■ )
{

/*Assumption:
all
absolute-valueknobshavenumbers

*
lowerthanall
rate-valueknobs.
*/ val=

getknob■ ,(i.<RATENOB)72:1);
knobval|]
=

(abs(val).<THRESHOLD)
70
:
val"knbscale; gotknob■ ]

=
TRUE;

§
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}

return((knob
&0)
7-knobval■ ];knobval■ );

/* *

Clipcheck
-

checksthattheclippingplanesdon'tgettooclose.
*/

clipcheck(newlow,newhi,oldlow,oldhi) registerfps
t

*newlow,"newhi,“oldlow,*okihi;
doubledist; doublelowmove,himove,total; if

(“newlow
<
*newhi)
{

*okilow
=
*newlow; *okhi

=
"newhi, return;

}
dist=
“oldhi
-

“oldlow
-
width
/
50.0; if(dist:=0)

return;
lowmove
=
*newlow
-

“oldlow; himove
=
"oldhi
-

“newhi,
if
(lowmove
&0||
himove
&0){

fprintf(stderr,"lowmove
=
%.2f,himove
=
%.2fn",lowmove,himov return;

total=
himove
+
lowmove; “oldlow

=
"oldlow
+

lowmove
/
total
*
dist; “oldhi

–
“oklhi-himove
/
total
*
dist;

} #if
GRAFENG
=IRIS ºNormalize

-

normalizesthegivenvectortoK32K.* ps_tx(4];
{

floatfac;

fac=32768./x3]; x(0)=x(0)
*
fac; x(1)=x|[1]

*
fac; x(2]=x(2]

*
fac;

º

--

r

T
*
º

ººº
-

>
is

º

int

slowfac=0;

slowdown(tp,type) registerstructturndef*tp; int
{

#if #if #endi■ #else

registerdoubletotal; registerintd;
GRAFENG
==IRIS
||

GRAFENG
==PS2 tp->t_wait

*-slowfac; if

(tp->t_frames
==-1)
{

tp->t_speed
/=slowfac; return;

}

GRAFENG
==IRIS /* *

IRIScoordinatesarefloatingpoint,sowedon'thaveto *
find"bestmatch".

*/ if(type==T_SHIFT)
{

tp->t_speed
/=slowfac; tp->t_frames

*-slowfac; return;
total=

to->t_speed“tp->t_frames;
if
(total
&0)

d=total
/

(tp->t_frames
*
slowfac)
-
0.5; d=total

/

(tp->t_frames“slowfac)+0.5; tp->t_frames
=total
/d40.5; if(type

=
T_ROCK)

tp->tspeed
=d,

/*
ARGSUSED
"A

#endi■
}

§
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/*

$Header:/usr/src/local/midas■ src/int/RCS/lex.c.
v

3.284/07/1813:07:26amoldExp /* *

Copyright(c)1983bytheRegents
oftheUniversity
of
California. *Allrightsreserved.

*

Release1.0
*

Release2.0

9Apr1982 13May1983

*/ #include<ctype.h> #include"intr.h" #define #define struct
}

int static #define #define #define #define #define
/*

/

isterm(c) isletter(c)

((c)==\n'||(c)==\0'||(c)==';' ((c)=';'&&.(c)='~'&&.(c)=\t&&\ (c)=''&&.(c)=\n'&&.(c)=\0')

cstack_de■
{

intc_index; union
{

char FILE

}

c_input; int
c_saveeoc; cstck[MAXSTACK);

stptr--1; inteocom;

/*Bufferlocation
*/

“c_line; “c_strm;

/*Inputbuffer(alias)
ºf /*...orinputstream

*/ /*Savedvalueofeocom

CURLINEcstck[stptrl.c_input.c_line CURSTRMstck[stptrl.cinput.cstrm
CURNDXcstck[stptrl.c_index CUREOCCstck[stptrl.c_saveecc

NEXTC(CURNDx
<0)7

getc(CURSTRM):CURLINE[CURNDX++)
*

lex_string-puts
thestringonthelexicalinputstack. lex_string(str) char

*str; if(*str--
COMMENT)

return(-1);
if
(stptr
+1>=
MAXSTACK)
{

stropy(REPLY,"Inputnestingtoodeep."); return(-1);
/*
Shouldneverhappen
/

stptrº-H;

CUREOC
=
eocom; CURNDX

=0;
CURLINE
=str; eocom

=
TRUE; return(stptr);

} /* *

lex_file
-
putsthefileonthelexicalinputstack.

*/
lex_file(file) char"file;

{

if
(stptr
+1>=
MAXSTACK)
{

stropy(REPLY,"Inputnestingtoodeep."); return(-1);
/*
Shoukineverhappen
/

}

stptrº-H; CUREOC
=
eocom; CURSTRM

=

fopen(file,"r"); if

(CURSTRM
==NULL)
{

stptr--; sprintf(REPLY,"%s:cannotaccess.An",file); return(-1);
}
else
{

CURNDX
=-1; eocom

=
TRUE; return(stptr);

} /* *

lex_done
-

resetsthevalueofeocomtothecurrentlevelofinput. */
lex_done()

eocom
=

CUREOC;
} /*

*getinput-returnstheremainder
ofthecommand.

*/ char
-

getinput(level)
intlevel;

{

*> -~*
*-*
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lex.c #iftie■ #endi■
} /*

staticcharinputbuf[256); register
i,c, chargetch();

return(inputbu■ );
} for(i=0;i<255;it?)

{

c=

getch(level);
if(c==";"||c=="n'||c==\0')

break:
inputbuf[]=
c;1

}

inputbuf[]
=\O'; eocom

=
TRUE; DEBUG

if
(flags&
DDEBUG)

fprintf(stderr,"Getinput:~%s-\n",inputbu■ ); return(inputbuf);
*

clfinput-clearsanyjunkfromlastcommandfromthelexicalstack/
*/ cirinput(I int

{

eve■ ) level; registercharC; chargetch();
if
(leocom)

do

c=

getch(level);
while(listerm(c));

else

c=\0';

while(stptr--level&&isterm(c))
c=

getch(level);
if

(listerm(c))
backspace(c,level);

eocom
=
FALSE;

} /*
*getword
-
readsinthenexttoken. getword(buffer,size,mode,level)

#iftief #endi■
if
(eocom)
{

inputbuf[0]
=\0';

DEBUG
if
(flags&
DDEBUG)

fprintf(stderr,"Getinput;>9%sºn",inputbu■ );

*/ char int int
{

"buffer; size; mode,level; charlastc,getch(); register
i,len; /*Ifweareattheendofa

command,quit*/ if
(eocom)
{

buffer[0]
=\0'; return■ o);

} /*Skipwhitespace
7 do

lastc
=

getch(level);
while(lastc==
''||
lastc=="t'); /*Storethecharacteranddeterminethetokenlexicalcode*/

buffer[0]
=
lastc; buffer[1]

=\O'; if
(lastc==";"||lastc==\n'||lastc==\0')
{

eocom
=
TRUE; len=0;

}
elseif

(isletter(lastc))
{

/*Readintheentiretokenandputbackthe *

unusedcharacter
'/ for(i=1;i<size

-1;it4){

lastc=

getch(level);
if

(lisletter(lastc)) break: buffer■ ]-laste;"
}

buffer[i]
=\0';

backspace(lastc,level); /*Tryto
expandthename
7 if

(mode)
{

len=
expand(buffer,size,level);

if(len--O)

len=i,

§
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}
else

len=i,

}
else

len=1;

#iftie■DEBUG
if
(flags
&
DDEBUG)

fprintf(stderr,"Getword:(%d)>%s-\n",len,buffer);

#endi■
} /*

"getch
-
getsthenextcharacterfromtheinput */

return■ len);
char getch(level)

intlevel;
{

charC; if
(stptr
&
level)

return(\0');
while(stptr--level&8(c=
NEXTC)==\0')

stptr--;

if((int)
c==-1)
{

folose(CURSTRM); stptr--; return(\0');
return(c);

} /* *

backspace
-
puts‘c’backontotheinputstream

*/
backspace(c,level) charc; intlevel;

if
(stptr
<
level)

return;
if

(CURNDX-0) CURNDX--;
elseif
(CURNDX
→0)

ungeto(c,CURSTRM);
2:

º
º
s

■

*:
º

ºr

º
-

sº
l

s

/*Hitbottom
*/ /*Readfailed*/ -*/-º,º -º4.

/*Hitendof■ ev

/* *

expand
-

expandsthecurrenttoken
ifitisanalias */

expand(buffer,size,level) char"buffer; intsize; intlevel;
{

register
i; for(i=0;

i<
nalias;
it4)

if

(stromp(buffer,atab■ ].a_name))
if(i>=nalias)

n

return(0);
if
(stptr
+1>=
MAXSTACK)
{

stropy(REPLY,"Aliasnestingtoodeep."); return(0);
}

stptrº-4; CURNDX
=0;

CURLINE
=

atab■ ].a_line; return■ getword(buffer,
size,TRUE,level));

}

>,<-2.
|

"...sº >º■...)º
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