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“It isn't that we build such bad cars, it's that they're such bad customers.”

— Charles F. Kettering
Director of Research at GM from 1920 to 1947

“User error.”

— Conrad Huang
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Abstract

Computer modeling is an indispensable tool in studying molecular interactions.

The goal of this project is to design and implement a macromolecular workbench

(MMWB) which integrates the many techniques used in molecular modeling with

modern computer hardware to create an easy-to-use and powerful modeling environment.

To achieve this goal, MMWB provides the following facilities: a single user inter

face, a single data communications protocol, and a single data management library. The

user interface is a multi-layered system that facilitates user customization and extension.

The data communications protocol is built on top of standard network protocol to tran

sparently provide distributed computing. The data management library uses an object

paradigm on top of tables to structure data hierarchically. Each facility provides a stan

dard system service which simplifies the task of its users.

With standard system services, users need only learn a single system to access the

entire range of applications in the environment; applications can communicate with each

other without explicit prior arrangements; and data duplication is minimized since the

same data may be shared by many applications. These characteristics make MMWB an

effective and useful modeling tool.
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Chapter 1

Designing a Modern Molecular Modeling Environment

1.1. Introduction

Molecular modeling is an interdisciplinary field employing many different tech

niques to study interactions among biomolecules. One of the indispensable tools of

molecular modeling is the computer, which is used for a wide range of tasks, including

simulating molecular dynamics, computing minimum energy structures, exploring con

formational space, and visualizing results. In view of the importance of the computer,

existing molecular modeling software environments are surprisingly inadequate.

Currently, most molecular modeling software environments consist of several

independently developed packages, each addressing a different area (e.g., energy minimi

zation [25], visualization [9], etc.). Each package has its own unique user interface and

input format. The amount of time required to learn to operate each individual package is

reasonably low; however, when there are many packages to learn, the startup time for

users, time that may be spent doing research, becomes unacceptably lengthy. Addition

ally, each package requires maintenance by local administrators, who must learn many

different programming conventions.

Another characteristic of existing software environments is that they tend to use

only a single computer. With networking and workstations becoming the norm of com

putation, a distributed environment can take advantage of available hardware resources

much more efficiently than the existing centralized ones.

The goal of this project is to design and implement a macromolecular workbench

(MMWB) which integrates the many available packages and hardware so that users can



proceed straightforwardly to research, without spending much time in learning new sys

tems and managing computing resources.

1.2. Design Goals

The major design goals of MMWB are

© COITCCtneSS

e ease of maintenance
e ease of use
e ease of extension

• distributed computing

The first two goals can be achieved using standard software engineering practices. The

quality of the software may be evaluated using the criteria of modularity and integra

tion. Modularity measures how well a software system is partitioned. Integration meas

ures how well the various partitions interact. Modularity ensures that components of the

system may be maintained individually while integration ensures that the entire system

operates cohesively as a whole.

The latter three goals may be achieved if we provide the following facilities within

the environment.

• a single user interface to all computation services
• a single data communications protocol among programs
• a single data management library

A single user interface guarantees that users need only learn a single system for

accessing the entire spectrum of services available in the environment. Of course, the

interface must be self-consistent, to minimize learning time. It should take advantage of

available hardware (e.g., present graphical instead of textual information when appropri

ate). And it should be intuitive, to make the system easy to use.



A single communications protocol guarantees that programs share the same infor

mation exchange format. Individual programs will have different detailed formats, but

they should be able to communicate with each other in generic ways (e.g., request for

parameters). Foreign programs may then be incorporated into the environment by writ

ing a single conversion program, instead of modifying the foreign program or many

existing programs. With a single protocol, programs within the environment can work

cooperatively without explicit knowledge of each other. If the communications protocol

is designed to be usable over a network protocol, then distributed computing naturally

follows.

Finally, a single data management library guarantees that there is no proliferation of

duplicated data. One of the main problems with the current environments is that the

same data are stored several times in different formats for different programs. By having

a single data management library, the duplication is reduced, and generic data manage

ment becomes possible.

1.3. Implementation

Designing the three necessary facilities requires detailed knowledge of several

fields. To design a good user interface, one must understand the application domain,

human factors [19], and presentation techniques [24]. To design a good communications

protocol, one needs to have a good grasp of data communications issues [6,23] and

differences between the communicating systems. To design a good data manager, one

needs to know the type of data to be stored and details of data storage techniques [7, 14].

Only by combining the expert knowledge of molecular modeling with the extensive algo

rithms of computer science can one formulate useful and usable facilities in MMWB.



1.3.1. User Interface

Some desirable properties of user interfaces are

• customizability, for ease of use
• extensibility, for flexibility
• consistency, for ease of learning

These properties may be obtained by creating a multi-layer user interface. The lowest

layer implements the primitive operations supported by the interface, such as calling

other services and changing display parameters. The middle layer implements a meta

language which is used to combine the primitive operations into user interface com

mands. The highest layer converts user actions into user interface commands.

Customizability is handled by the highest layer, which may implement several

styles of interfaces. The user may select a preferred style (e.g., menu-driven commands)

with special options (e.g., pull-down rather than pop-up menus). The specified style and

options are used to determine how user actions, such as clicking a mouse button, are

mapped to user interface commands.

Extensibility is handled by the middle layer, which implements all user interface

commands. In most existing systems, a user action is mapped to a fixed series of pro

gram actions. The meta-language implemented by the middle layer provides an alterna

tive. User actions are mapped to user interface commands, which consist of a series of

primitive operations and are described in the meta-language. New commands may be

easily created by combining primitive operations in new and different ways without ever

modifying the user interface program.

Consistency is the most difficult of the three properties to achieve. If the user inter

face is easily customizable and extensible, consistency among users is nearly impossible.



A prime example is the many dialects of LISP that derived from pure LISP [26]. Instead

of trying to achieve homogeneity of user interface styles, a more profitable approach is to

provide concepts that exist across all interfaces, i.e., use a metaphor. A metaphor is a

mapping of user interface concepts to real world concepts. For example, the objects and

actions in the interface may be modeled upon the objects on a chemistry workbench and

the actions of the chemist. Creating metaphors is beyond the scope of this project.

Instead, MMWB will rely on the discretion of users not to abuse the flexibility provided

by the user interface.

1.3.2. Data Communications Protocol

In MMWB, programs executing on different computers must be able to communi

cate with each other over a network. The communications medium used by the programs

should be reliable since message delivery is not an application concern. These con

straints limit the possible choice of medium.

Three possible techniques for communicating over a network are via network file

systems [22], remote procedure calls (RPC) [21,23], and transport layer mes

sages [6, 16,23]. Using network file systems is undesirable because synchronization of

file operations is difficult. Remote procedure calls provide the ideal solution. Unfor

tunately, there is no standard remote procedure call software package. Furthermore, dif

ferent RPC packages make different assumptions (e.g., no multiple return value, different

error handling), so there is no clear choice which RPC package is most suitable for the

MMWB environment. Transport layer messages provide an acceptable compromise.

Although there are several transport protocols being used, one is in widespread use in the

academic community: the DARPA network protocol suite, including TCP/IP [6, 11].



Additionally, most of the transport layer protocols implement two message delivery

methods: datagrams and streams. Thus, by designing a protocol on top of either

datagrams or streams, one can easily migrate from one transport protocol to another.

The reliability requirement for the communications medium precludes datagrams

because the DARPA suite does not support reliable datagrams. Thus the only choice

remaining is using stream connections. This choice provides side benefits other than

satisfying our requirements. Byte streams may be simulated on a single system easily

(e.g., UNIX' pipes and VMS’ mailboxes). Also, streams are easy to monitor and debug,

since output may be stored in a file and input may be read from a file.

The data communications protocol itself is a synchronous protocol that uses mostly

text. The protocol is based on the client-server model of communications, where one

side sends requests and the other sends responses to requests. Synchronous communica

tions is much easier to implement than asynchronous ones because there is no need to

handle unexpected input. The decision to use mostly text is made primarily for imple

mentors, since textual protocols are easier to monitor and debug than binary ones. When

all requests are textual, programmers can directly send commands to programs and view

the output, thus facilitating debugging efforts.

1.3.3. Data Management

Data management in molecular modeling environments is becoming a very impor

tant issue. Several applications using commercial database systems for management

have been attempted [17]. Although this approach is possible in principle, there are

| UNIX is a trademark of AT&T Bell Laboratories.
* VMS is a trademark of Digital Equipment Corporation.



several practical problems. First, most database packages are designed for businesses,

where accounting and inventory are of primary importance. Thus, much of a database

system is given to handling simultaneous transactions that modify data. Also, the pack

ages are designed to handle a few very large databases rather than many small ones.

Molecular data, on the other hand, tend to be static, modified only by a single user, and

consist of many different classes of data, such as atomic data, molecular sequences, elec

tron density maps, etc. Thus, the needs of molecular data management and the features

of commercial database management systems do not match up well. A system designed

specifically for molecular data would be simpler and faster than a commercial database

system because it can take advantage of these properties of the data.

Data management in MMWB uses an object paradigm. Objects in the system

include molecular data, user interface state, program descriptions, etc. Objects consist of

properties, which include the object name, owner, access control list, and data. The data

associated with an object are stored in tables. Tables in MMWB have named columns

and ordered rows, thus they differ significantly from relational database principles [14].

The reason for not using relational algebra, with its rigorous mathematical basis, is sim

plicity, both for application programmers and MMWB implementors. Tables with

ordered rows, where each row has a constant identifying row number, are easier to use in

programs than relations. Furthermore, they are much easier to implement than relations.

By using an object system, two layers of organization are introduced at a level com

mon to all programs. First is the division of data into objects, which must be accessed in

a uniform way. There are no longer any “floating” data that must be accessed by some

non-standard method. Second is the coercion of data into tables. Although tables are not



universally suitable for all applications, they are convenient as a storage format to be

shared by all programs. Data from table, when read into main memory, may be reorgan

ized in any fashion that is suitable for each applications. However, the storage format

must be compatible among all applications. With these two levels of organization, ancil

lary programs may be written to manage data in a generic way without explicit

knowledge about the semantic information contained in the data.

1.4. Summary

Computing, ranging from simulation to visualization, has become a central part of

molecular modeling. Unfortunately, the existing software environments for modeling is

inadequate due to the heterogeneity of packages and changing hardware environment. A

new system is needed to reconcile the differences among the many packages and take

advantage of newer technology such as computer networks.

The design target for the new system is a user-friendly, extensible, and distributed

environment that integrates the many different tools available for molecular modeling.



Chapter 2

Network Communications of MMWB

2.1. Introduction

MMWB is designed to operate in a heterogeneous network environment to take

advantage of the different capabilities of different hosts. Thus, a user may execute

several processes on different hosts to achieve a single task. For example, when a user

wants to monitor the progress of an energy minimization calculation, he may run a

display program on a graphics workstation, the minimization computation on a super

computer, and a data manager on a file server. The set of processes, display program,

computation, and data manager, may be considered a single conversation between the

user and MMWB. There may be many conversations for many users all executing simul

taneously, so each is tagged with a unique conversation identifier to distinguish it from

all others.

Processes within the same conversation should be able to communicate with each

other, e.g., minimization computation with data manager. Processes in separate conver

sations should be isolated from each other. The first networking requirement in MMWB

is to provide a mechanism which enables processes in the same conversation to locate

each other while preventing processes in different conversations from communicating

accidentally. Process rendezvous is a problem in the session layer of the International

Standard Organization Open System Interconnect (ISO/OSI) model of networking [16].

Once processes locate each other, they may exchange information. However, since

MMWB works in a heterogeneous environment, the hosts that the processes run on may

not be bitwise compatible (e.g., one may use IEEE floating point format while another

9
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uses a proprietary format). The hosts must agree on a mutually acceptable communica

tions method before data can be exchanged. Data exchange format is a problem in the

OSI presentation layer. Both these problems are discussed in detail in the following sec

tions.

2.2. Establishing Network Connections

When two processes attempt to contact each other, their behavior is usually

described by the client-server model. In this model, one process is the client which ini

tiates the communications. The other process is the server which responds to the client’s

requests. A process in an MMWB conversation may be a client, a server, or both. In the

example above, the display program is a client, the data manager is a server, and the

energy minimization computation acts as the server to the display program and as the

client to the data manager.

In the client-server model, the client is responsible for locating the server. To help

clients in this difficult task, MMWB provides a dispatcher on each host to direct clients

to server locations.

2.2.1. Dispatcher

The dispatcher is a program which executes on a single host and keeps track of what

servers are currently running on that host.” It maintains a list of servers, along with server

type, contact location, and conversation identifier. The dispatcher itself listens at a well

known location so clients can easily contact it. When the dispatcher receives a query

from a client, it waits for the client to present its conversation identifier and the desired

* The communications protocol used by the dispatcher is shown in Appendix A.
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server type. The dispatcher then searches through its list of servers for one with match

ing server type and conversation identifier. If such a server exists, then the dispatcher

sends the associated contact location back to the client. Otherwise, the dispatcher starts

up a new server of the desired type, informs it that it is in the client conversation, assigns

it a contact location, enters it into the dispatcher’s list of servers, and sends the contact

location back to the client. In either case, the client receives the contact location where

the desired server may be found.

An additional task of the dispatcher is to keep track of which servers are currently

active. When a server terminates, its associated entry must be removed from the

dispatcher’s list of servers, lest new clients be directed to contact a non-existent server.

The dispatcher design is similar to the ARPANET initial connection protocol and pro

cess server [23].

2.2.2. Server

The task of the server is quite simple. A server is initiated by the dispatcher and

given a conversation identifier. Its first task is to wait for a connection request from a

client and verify that the client is using the same conversation identifier as the one that

the dispatcher sent. Once this authentication is complete, the server may continue on to

the task of providing its designed service.

2.2.3. Client

The client does most of the work in establishing a network connection between two

processes. The first step that a client has to take is deciding what service it wants from

which host. The client then contacts the dispatcher on that host at the well known loca
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tion of dispatchers. It presents its conversation identifier and desired service type. The

dispatcher on the remote host should then return the contact location of a server. Using

the returned contact location, the client can then reach the server, present its conversation

identifier again, and send requests using a predefined information exchange format for

that service.

2.2.4. Implementation

The previous sections discussed networking without referring to any underlying net

work protocols (transport layer in the OSI networking model). Any of several low-level

protocols may be used, e.g TCP/IP, XNS [27], and ISO. The only requirement of the

underlying protocol is that it permits a process on one host to contact a process on

another host at a predetermined network location. MMWB is currently implemented in a

TCP/IP environment where a well known location corresponds to a well known service

and contact locations are TCP port numbers.

The dispatcher needs to be notified whenever a server it started terminates. In many

systems, (e.g., UNIX and VMS), a process is automatically notified by the operating sys

tem when a child process (one which is started by the original process) terminates. Thus,

notification is simple in these systems. If this mechanism is not available, an alternate

method, such as having the server contact the dispatcher prior to termination, must be

devised.

2.3. Exchanging Information

Once a network connection is established between a client and a server, information

may be exchanged. First, the server sends a greeting message, in the same format as a



13

response to a command; this is most useful for presenting version and functionality infor

mation. The client then continues the exchange by sending commands and waiting for

further responses from the server. Because MMWB operates in a heterogeneous environ

ment, these commands and responses should be passed in a host-independent format.

The ideal solution is using some type of remote procedure call (RPC) mechanism. How

ever, since there is no widely available standard RPC package, a simpler ASCII-based

protocol built on top of the transport layer is used. Effectively, the simple-minded proto

col is a very primitive RPC mechanism. ASCII is chosen because programmers can then

converse directly with all server interfaces using a simple debugging program which

relays keyboard input to the server and server responses to the debugging terminal.

The protocol used by MMWB is very similar to the Network News Transfer Pro

tocol [10]. Commands are a command word followed by a parameter list. Responses are

a three-digit numeric code followed by a short description of the response code. The fol

lowing sections describe the set of commands and responses that all services must under

stand. Commands and responses which are specific to individual clients and servers are

documented in the service description documents.

2.3.1. Commands

Commands are a series of white-space separated printable ASCII strings terminated

by a newline character. The first string is the command word and all subsequent strings

are parameters of the command. The following commands are reserved as generic com

mands.

VERS minimum maximum min max

VERS is the first command sent by a client to a server. The four
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parameters are integers which represent the minimum and maximum pro

tocol version numbers that the client understands. minimum and maximum

refer to the generic initial handshaking that is exchanged (see the HELO

and USER commands below). min and max refer to the specific service

protocol version. The reply from the server consists of two numbers,

specifying the handshaking protocol version and the service protocol ver

sion (in that order) that the client should use.

HELO conversation_id

HELO is the second command sent by a client to a server. The single

parameter of this command is a conversation identifier of the form

project_id(a)host id
where project_id is a series of printable characters, excluding ‘G)', and

host_id is a string compatible with the ARPA Internet host names [15].

The host_id uniquely identifies the host from all other hosts. Generally,

the host_id is a fully qualified domain name that is registered with the

ARPA Internet. The project_id uniquely identifies a group of cooperating

clients from all other groups executing on host host_id. Generally, the

project_id is a file name or some registered project name. The HELO

command identifies the client to the server which determines access per

missions based on the conversation identifier.

USER account requestor

USER is the third command sent by a client to a server. It is used by the

server to determine whether the client has the necessary privileges to
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HELP

QUIT

receive service. The first argument, the account name to use on the server

host, consists of a string of alphanumeric characters. The second argu

ment, a description of the identity of the requestor, is of the form

account®host id
where account and host_id have the same format as above. In the future,

this command will be superceded by more sophisticated authentication

mechanisms such as the Kerberos authentication system [20].

HELP is the command sent by a client when it needs a list of available

commands and short description of each one. More elaborate HELP

schemes may be supported but are not required.

QUIT is the last command sent by a client to a server. This command

notifies the server that the client will not send any more commands.

2.3.2. Responses

A response consists of an ASCII string of printable characters terminated by the

newline character (hexadecimal 0xA) optionally followed by data of unspecified format.

The ASCII string of characters is a general response line of the form

nnn response_text

where nnn is a response code consisting of three decimal digits, and response text is a

textual description of the response code. The response text may also contain parameters

describing any optional data which follow the general response line.

Each digit in the response code represents a general aspect of the response. The first

digit represents the status of the command.
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1xx
2xx
3xx
4xx
5xx
6xx

Informative message
Command accepted
Incomplete command accepted; waiting for further input
Correct command rejected for some reason
Incorrect command rejected
Last response to command

The second digit represents the type of response.

x0x
x1x
x2x
x8x
x9x

Response to unclassified request
Response to data retrieval request
Response to computation request
Response to non-standard extensions
Response containing only debugging information

The third digit represents command-specific response codes which are described with

each command. The following codes are reserved as generic responses.

100 Help text
190–199 Debug output
200
201
202
203
204
400
401
402
403
500
501
600

Generic acknowledgement message
Reserved for future use
ASCII data follow

n octets of binary data follow
No data available
Server is quitting
Protocol version mismatch
Permission denied
Internal server error
Unknown command
Command syntax error
Last response (must be sent for each command)

The optional data which follow responses may be of two formats: ASCII or binary.

ASCII data are sent as arbitrary strings terminated by the newline character. The length

of each string, including the newline character, must not exceed 1023 characters. ASCII

data are terminated by a string containing exactly one period (hexadecimal 0x2E) fol

lowed by a newline character. Binary data are sent in a single block of network-order
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octets. The response text preceding the binary data must specify the number of octets in

the binary data.

The initial greeting message that the server sends consists of a generic ack

nowledgement message (code 200) followed by the end of message (code 600).

2.3.3. Examples of Information Exchange

In the following examples, C stands for client and S stands for server.
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200 Data manager at your service
600 End of response.
VERS 1 2 1 1
200 Protocol versions follow
202 ASCII data follow
1 1

600 End of response.
HELO 12345G).cgl.ucsf.edu
200 Mirage data manager on host socrates.ucsf.edu ready.
600 End of response.
USER conrad conrad@cgl.ucsf.edu
200 User okay.
600 End of response.
OPEN/usr/mol/midas/19Cn
210/usr/mol/midas/19Cn opened.
600 End of response.
OPEN /usr/mol/midaS/3fxn
410 /usr/mol/midas/3fxn locked.
600 End of response.
TOC /usr/mol/midas/19Cn
211 Table of contents follows
202 ASCII data follow
atom

residue
model
surface

600 End of response.
QUIT
400 Data manager closing connection.
600 End of response.

An example of a less pleasant exchange is:
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200 Data manager at your service
600 End of response.
VERS 1 2 1 1
200 Protocol versions follow
202 ASCII data follow
1 1

600 End of response.
HELO 12345G).cgl.ucsf.edu
402 Permission denied, conversation_id mismatch
400 Data manager closing connection.
600 End of response.

2.4. Summary

Processes in MMWB can easily communicate with each other by using the protocols

described in the previous sections. Conversation contexts are preserved by maintaining a

conversation identifier for each group of processes that are part of a common task.

Debugging is simplified by using a user-interpretable information exchange format such

that all services may be accessed via a single general debugging program. Finally, these

protocols hide much of the networking details so that other underlying protocols (e.g.,

ISO/OSI) may be used in place of TCP/IP.



Chapter 3

Application Services of MMWB

3.1. Introduction

MMWB implements an integrated molecular modeling system on a heterogeneous

network. The many services provided by MMWB are distributed among the hosts in the

network. Many hosts may provide the same service, e.g., data management. A single

host may provide several services, e.g., data management and energy minimization.

Servers (specific instances of services) may call upon each other to accomplish a set of

tasks, e.g., an energy minimizer requesting data from a data manager. A group of servers

act cooperatively to interact with the user.

The services provided by MMWB may be divided into three major categories: those

that supply data, those that transform data, and those that present data. In more familiar

terms, the categories are data management, computation, and user interface. Different

types of services have very different operating characteristics. The common thread

among all these services is the inter-service communications described in

Chapter 2.

3.2. Data Management

Data management is at the heart of a network-based system. Without a well-defined

and well-controlled data access method, the system may easily fragment into several iso

lated subsystems with no means of communications. The important issues in data

management are data organization, data access protocol, concurrency control, and crash

recovery.

20
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MMWB ignores one major aspect of data management: selective data retrieval.

This design choice was selected because molecular databases can fit in main memory of

modern computers, and memory-based algorithms may be used for data management.

Without the limitation of long disk access times, memory-based data management is

much more efficient than disk-based database management. Thus, MMWB data

managers provides facilities to load entire data sets into main memory but leave selective

data retrieval to individual applications.

3.2.1. Data Organization

Data used by MMWB must be organized in such a way that they can be exchanged

among applications residing on different hosts. One possibility is to make data organiza

tion closely parallel a data construct in a particular programming language, e.g., array of

records in Pascal. However, this choice is certainly sub-optimal for some environments,

e.g., Fortran programs prefer parallel arrays. A higher level data abstraction which is

independent of programming environment is preferred.

One possible way to organize data is to use tables, an approach previously used by

the Prophet System for managing small molecules and associated data [8]. A table con

sists of a series of rows, each describing a different instance of an item. Each row con

sists of a number of columns, each describing a different attribute of the item. Thus, a

table may describe the atoms in a molecule using the coordinate, name, and sequence

number attributes. Tables are particularly well suited for molecular data because molec

ular data frequently consist of descriptions for many instances of the same type of item,

e.g., atoms, residues, connectivity.
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The concept of tables is not tied to any particular programming language construct.

Tables may be implemented using parallel arrays in Fortran, array of structures in C, or

list of lists in Lisp. This flexibility is important in the heterogeneous network environ

ment in which MMWB operate.

3.2.2. Data Access Protocol

Defining the data access protocol is straightforward once the data abstraction has

been selected. Each command in the access protocol corresponds to an operation on the

data abstraction. The data for commands or replies to commands consists of items from

the data abstraction.

For tables, the defined operations are:

• get list of tables e delete row
• get table description e delete column
• get column description • update row
• get column data • update column
• get row data e create table
e insert row • destroy table
e insert column

and the items within table are:

e table identifiers
e column identifiers

• table description (number of rows and columns, and column identifiers)
• column description (data type and size)
e data stored in tables
e list of table identifiers (stored in a table, of course)

The detailed data access protocol is described in

Chapter 4.
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3.2.3. Concurrency Control

In university research environments, where much of molecular modeling is done,

concurrency control is not a critical issue.” In general, users tend to work on distinct and

non-intersecting projects and data sharing is rare. In view of this situation, MMWB can

implement concurrency control by enforcing the simplistic policy of permitting at most

one data manager to have write-access to a data set at any given time.

This approach of single write-access to data sets has its merits and shortcomings. A

clear disadvantage is that orthogonal services (i.e., services which will not modify any

data other services access) which potentially can execute in parallel must be serialized.

For example, a user may want to perform two different computations on the same data

set and store both sets of computed data back into the data set. A less obvious weakness

of this approach involves whether other data managers can gain read access to the data

set while one holds write access. If other data managers can read the data set, they may

potentially read the data set while it is being updated and get an incorrect version of the

data set. If, on the other hand, other data managers are not permitted to access the data

set, then much concurrency is lost. All these problems may be solved by requiring

processes that access the same data to be in the same conversation. Then, all the

processes can share the same data manager and the multiple access problems disappear.

The advantages of the single write-access scheme derive from its simplicity.

Because it is simple, it is easy to implement and manage. Additionally, since write

access to a data set may be granted or rejected at file opening time, data managers have

* In industrial environments, where researchers work in large teams rather than individually,
the concurrency problem must be addressed in a more sophisticated manner. The solution pro
posed at the end of this section is a first step towards solving the multi-user concurrent access
problem.
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very little concurrency control overhead. Services which invoke data managers are also

freed of the responsibility to constantly keep data sets in consistent states. These advan

tages outweigh the disadvantages because the disadvantages only apply in limited cir

cumstances while the advantages apply in all cases.

3.2.4. Crash Recovery

Given the simple concurrency control scheme described above, crash recovery is a

relatively simple task. Most data updates are grouped into transactions, where each tran

saction modifies a data set from one consistent state to another. Since the MMWB con

currency control scheme only permits one data manager to access a data set at any given

time, one can treat the entire access as one single monolithic transaction. Thus, updates

are sequential non-overlapping operations on the data set. To guarantee data set

integrity, all one needs to do is require that data managers not overwrite the original data

set when updating it. Instead, a second copy is written, verified, and renamed as the new

version of the data set. If a crash occurs during the write or verification process, the ori

ginal data set is still available. If a crash occurs during the renaming process, then either

the original or new version of the data set may be recovered.

3.3. Computation

Computation consists of many different types of applications. They range from

geometric calculations such as computing the solvent-accessible molecular surface to

energy calculations such as molecular mechanics. The data required for these computa

tion range from atom type to partial charges of atoms. The output range from a set of

coordinates for each atom to modified coordinates for each atom. Their widely varying
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operating characteristics make standardizing computation applications only possible at a

very general level.

Computation servers in MMWB can generally be modeled with the following

sequence of actions:

1) process user-specified options
2) fetch molecular data
3) process molecular data
4) store computed quantities

With this limited model, only a few simple guidelines may be specified for computation

servers acting as servers in MMWB. User-specified options are normally either boolean

flags, e.g., whether to use all atoms of a molecule in a surface calculation, or parameter

values, e.g., the density of points in the surface calculation. In either case, the amount of

data needed to specify the options is very limited. Thus, these options should be imple

mented as commands in the communications protocol between client and server. Molec

ular data, on the other hand, are generally quite voluminous. Although passing such data

as part of commands is possible, a better solution is to pass the molecular data via a data

manager. Passing data via data managers has two distinct advantages over passing data

directly: first, both client and server may take advantage of the operations provided by

the data manager, and second, the communications protocol is simplified because no new

data format needs to be defined. Output from computation servers vary from a single

number, e.g., the total energy of a molecule in a certain conformation, to a great many

numbers, e.g., the atomic coordinates of the minimum energy conformation. Generally,

low volume output should be sent as replies to commands while high volume output

should be sent to a data manager.
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3.4. User Interface

The user interface is the part of the system which interacts with the user. As such, it

greatly influences the chance of success of the system. While a good user interface might

be taken for granted, a bad one may spell doom for the system. The user interface is con

strained by the input and output devices available to the system. In a network environ

ment, many types of devices are available and the goal in designing user interfaces is

consistency. Other important goals are ease of use, efficiency, and extensibility.

Display capabilities of the output device constrains how data may be presented to

the user. Alphanumeric terminals provide very limited methods of displaying data, using

only alphanumeric characters and punctuation, while graphics workstations provide very

powerful methods, using lines, polygons, and raster images. These constraints greatly

influence how well each type of device supports different user interfaces.

User interfaces can generally be divided into two types: graphical and

alphanumeric. Graphical interfaces are powerful for displaying large amounts of data in

interpreted form, e.g., atomic coordinates as Corey-Pauling-Koltun or ball-and-stick

models which are easier to interpret than thousands of numbers. Graphical interfaces are

excellent at presenting a global view of a set of data but poor at presenting precise infor

mation. Alphanumeric interfaces, on the other hand, are good at presenting precise infor

mation as strings of characters. However, due to the limited size of terminal displays and

human short-term memory, they are poor at presenting global trends.

Input devices place additional constraints on user interfaces. The classic input dev

ice is the keyboard, which may be used to either enter commands or data. Keyboards are

useful for interacting with alphanumeric displays but are inefficient for interacting with
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graphical displays. Pointing devices, such as a mouse or light pen, provide ways for

users to indicate areas of interest on the display without knowing names associated with

the displayed items. They also provide an alternative to the typing interface of a key

board: menus. Pointing devices are generally available only on devices capable of some

graphics, thus further distinguishing alphanumeric and graphical displays.

Due to the very different characteristics of graphical and alphanumeric devices, two

different types of user interfaces are required to make full use of their different capabili

ties. Since most molecular modeling applications deal with large amounts of atomic

data, the primary interface to MMWB is its graphics display program, MIRAGE (Molec

ular Interactions Represented As Graphical Entities). The alphanumeric interface is used

to access uninterpreted data residing in data sets or to access MMWB services at the com

munications protocol level.

3.5. Summary

The services provided by MMWB can be divided into three general categories with

very different operating characteristics. The issues that each category of services must

consider are listed in Table 1.

Data Management Computation User Interface
Data organization Data access protocol Ease of use
Data access protocol | Service-specific considerations | Efficiency
Concurrency control Extensibility
Crash recovery Consistency

Table 1 – Service categories and design issues

Data management in MMWB depends on the fact that molecular data can fit in the

main memory of modern computers. This critical assumption greatly simplifies data
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management since data managers no longer need to be concerned with selective data

retrieval. Instead, molecular data may be treated as several large tables whose contents

need not be examined by the data manager. With tables as the abstraction for molecular

data, the communications protocol for the data manager reduces to a set of commands

corresponding to operations on tables. Another simplifying assumption for data manage

ment in MMWB is that only one data manager may access a data set at any given time.

This assumption makes both concurrency control and crash recovery trivial issues.

Computation services comprise the most diverse category due to the complex nature

of molecular modeling. The general guidelines for implementing computation services

in MMWB are

• Define a precise communications protocol
• Implement options and parameters as commands
• Pass molecular data via data managers
• Return low volume output as replies to commands
• Return high volume output via data managers

These recommendations are intended to create a simple and easily reproducible execu

tion environment for the computation server so that debugging is simplified.

User interface is an important part of the system because it is the only part that users

see. MMWB supports two different interfaces for graphical and alphanumeric devices.

The need for different interfaces is due to the very different characteristics of the two

types of devices. The primary interface to MMWB is MIRAGE because most molecular

modeling applications deal with voluminous atomic data.

Three classes of services, data management, computation, and user interface, form

the MMWB molecular modeling system. Acting cooperatively, they provide easy and

complete access to resources available in a heterogeneous network environment.
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Chapter 4

Data Management in MMWB

4.1. Introduction

Techniques from many fields, such as energy minimization and distance geometry,

are used to model molecules. These techniques share some data, such as atomic coordi

nates. Each, however, requires its own exclusive data as well, e.g., only energy minimi

zation needs to know the partial charge and non-bonding energy parameters of all types

of atoms. The responsibility of the data management system is to provide all these appli

cations with necessary data in a usable form without burdening them with irrelevant data.

Two obstacles that MMWB data management must overcome arise from the hetero

geneous network environment. In such an environment, data sets and applications poten

tially reside on different hosts. The first obstacle is for applications to retrieve data

across the network. The second obstacle is for applications to interpret the data once

they have been retrieved. Since hosts are not required to be binary compatible, the

interpretation process may be quite difficult, e.g., translating IEEE floating point format

to VAX floating point format.

MMWB addresses these data management problems by creating a model of molecu

lar data. The model includes both tables and permissible operations upon these tables.

The MMWB data manager (DM) manages these tables. The operations are the basis for

defining a data access protocol to the DM in the format described in

Chapter 2. To provide higher level structure to the data, tables are further organized into

an object file system (OFS). Application programs then use a functional interface to the

29
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OFS to access molecular data. The following sections describe the data model, DM, and

OFS as well as some implementation issues.

4.2. Data Model

Most molecular modeling data may be described by the entity-relationship diagram

shown in Figure 1.

M1 I
- m I

Qto/71S <i> residues <i> molecules

I I

Figure 1 – Entity-relationship diagram for molecular data.

where the rectangles represent entities and diamonds represent relationships. The con

necting line segments are labeled with either “1” or ‘m' to show whether relationships

between entities are one-to-one, many-to-one, or many-to-many. Both entities and rela

tionships may have associated descriptive attributes, such as coordinates for atoms and

hydrophobicity for residues. The attributes are not shown in the diagram above to

preserve readability.

The organization described by the entity-relationship diagram provides a method for

managing the molecular data in a uniform manner for many different modeling applica

tions. The molecular data required by each application are a subset of the attributes of

entities and relationships. If attributes may be selectively retrieved, modified, added, and

deleted, all applications can conveniently share the same set of data.

The scheme described by Figure 1 may be implemented using tables. Each table

corresponds to an entity or relationship. The rows of tables correspond to instances of
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the entities or relationships; the columns of tables correspond to attributes. The intersec

tion of an instance and an attribute is a cell, where actual information is stored. New

attributes may be added by adding new columns to tables. These tables are similar to

relations of relational databases without the restrictions of normalization”.

Tables may either be ordered (instances are identifiable by row number) or unor

dered (physical positioning within tables of instances is not significant). Although the

latter model gives greater flexibility to the data model, it also imposes certain penalties

which make it undesirable. For example, instance operations must identify the target by

the value of an attribute. This implies that the data manager needs to know about the

concept of key attributes which must be unique within a table. Additionally, accesses to

instances, either reading or writing, will also be slower since the data manager must now

search the table based on the value of the key attribute. These characteristics make unor

dered tables less attractive than ordered tables.

Instances in ordered tables are identified by row numbers. This implies that the data

manager does not need to know the value of attributes in the table. All accesses can be

done without data references. The simplicity of the data model makes it much more

attractive than unordered tables. The major disadvantage of ordered tables is that

instances are pinned in ordered tables, i.e., once an instance is known to be in row n, it

must remain at row n until there are no further references to it. Pinned instances make

compacting sparse tables difficult (though not impossible), and forces a different

interpretation on row deletion. In unordered tables, a deleted instance simply disappears;

in ordered tables, the deleted row is still present, but references to its attribute values

* Although the data manager does not enforce normalization restrictions, applications are en
couraged to use a normalized data scheme.
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result in errors.

4.2.1. Items in the Data Model

A complete description of a table consists of

e a table identifier
• the number of instances stored in the table
• the number of attributes
• descriptions of attributes
• the actual entries in the table

The table identifier is used to distinguish one table from another within the same data set.

A table identifier together with a data set name uniquely identifies a table on a host. The

number of instances and attributes describe the size of the table. The attribute descrip

tions specify the format of entries in the table. The actual entries in the table comprise

the actual data.

The description of attributes consists of

e attribute identifier
• attribute type

The attribute identifier, used to distinguish one attribute from another within the same

table, is a string of alphanumeric characters. The attribute type determines how the attri

bute is described. Attribute types are divided into three categories: simple, composite,

and reference. Simple types include:

• 1-, 2-, 4-, and 8-byte integers
• 4- and 8-byte floating point numbers
• 1-byte characters

Composite types consist of fixed-length arrays with elements of simple type and

variable-length strings of characters, which are arrays of characters terminated by a null

character (ASCII 0). Reference types are used to refer to other items in the data set. The
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only reference type that the data manager supports is the table reference type. Although

the reference type may be implemented in many different ways internally, the external

representation is the same as table identifiers.

Tables, instances, and attributes are the items in this data model. The following sec

tion discusses the operations, which define the set of permissible actions upon these

items.

4.2.2. Operations in the Data Model

Operations, which are actions performed upon items, may generally be divided into

four types. The first type is synchronization operations, e.g., locking. The second type is

data description operations, e.g., enumerating existing tables. The third type is data

manipulation operations, e.g., creating tables or reading data. The last type is data set

operations, e.g., creating or deleting data sets.

4.2.2.1. Synchronization Operations

The first goal of synchronization is to prevent several data managers from modify

ing the same data set simultaneously. Although it is possible to coordinate updates

among several data managers, the required synchronization operations would necessarily

be complex. Since data sharing among unrelated tasks is deemed a rare event, the data

managers are required to have exclusive access to a data set before operating on it.

Exclusive access may be achieved by designating a specific file to as the access file for a

data set and using file locking. Only the data manager which successfully locks the

access file may use it; all others must either give up or wait until the file is relinquished,

except in one case. The exception occurs when the data manager which failed to lock the
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access file is in the same conversation as the one which succeeded. This may happen if

the file has multiple names (e.g., multiple links to the same file, or an entire file system is

accessible from several hosts via network file system services) and two data managers

tried to lock the same file using different names. In this case, it is desirable that the

failed data manager notify its client about the location of the active data manager.

The second goal of synchronization is to enable orderly access to data among clients

of a single data manager. The problems caused by uncoordinated data access apply

equally well to clients as to data managers. Unfortunately, while data sharing among

data managers is rare, table- and attribute-sharing among clients is quite common. Thus,

the exclusive access solution used for data manager is inadequate when applied to clients.

Instead a more elaborate scheme must be used. There are three situations that must be

considered:

• Two clients from different conversations try to access the same table or attri
bute.

• Two non-communicating clients from the same conversation try to access the
same table or attribute.

• Two communicating clients from the same conversation try to access the same
table or attribute.

The first case cannot occur because data managers only serve clients from the same

conversation. Clients from other conversations are rejected before they can attempt to

access data. The second case may be handled by standard locking techniques. The most

common technique is to permit multiple clients to hold read locks on the same item

simultaneously, so they can all read data. If a client wants to modify data, it must

acquire a write lock on the item, at which time no other client may hold any lock on the

item. The third case is the most difficult and is best illustrated by Figure 2.
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Figure 2 – Clients C and D are cooperatively accessing table T
and do not want client O to interfere.

Suppose two clients are a display program, D, and a multi-stage computation program,

C. D wants to show all intermediate results of C, but C does not want to risk losing its

write lock (to O, yet another computation program) by relinquishing it each time D needs

to look at the data. A reasonable solution is to allow both D and C to hold write locks to

the data and let the two clients negotiate between themselves about synchronization.

Although this solution appears to be sidestepping the issue, it, in fact, is the most reason

able solution. Only the clients themselves know the level and type of synchronization

that is required. Instead of imposing a possibly inadequate locking scheme, the data

manager lets the application-level clients control the synchronization method. The prob

lem with this solution is determining which set of clients may simultaneously hold write

locks to the same data.

The simplest way to determine whether clients can simultaneously hold write locks

to the same data is by associating a key with each lock. The first time a data item is

locked for writing, the data manager creates a key for the lock and gives it to the client

requesting the lock. This client may then pass the key to other clients. Further write lock

requests to the data manager for this data item will succeed if the proper key is presented,

and fail if an improper key or no key is presented. As with synchronization, key distribu

tion policy is left to application-level clients, thus providing great flexibility to the
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clients. This setup is similar to the capability schemes used by some operating sys

tems [5].

In summary, data managers provide synchronization operations at two levels:

among data managers and among clients. Among data managers, synchronization is

achieved by exclusive file locking. Although primitive, exclusive access is sufficient

because data sharing among data managers is uncommon. Among clients, simple syn

chronization is achieved by a hybrid of locking and capability schemes. More complex

synchronization is left to the discretion of application-level clients.

4.2.2.2. Data Description Operations

The DM provides two data description operators: size and enumerate. The size

operator lists the dimensions of an item. The enumerate operator lists the description of

an item.

The size operator, when applied to a data set, returns the number of tables in the

data set. When applied to a table, it returns two values: the total number of attributes,

and the number of attributes with at least one cell of data. When applied to an attribute,

the size operator also returns two values: the number of cells with data, and the max

imum row number of cells with data. The former dimension describes how big a table is;

the latter describes how much of it is used.

The enumerate operator parallels the size operator. When applied to a data set, it

returns a list of table names. When applied to a table, it returns a list of attribute name

and their associated types. When applied to a attribute, the enumerate operator returns a

list of row numbers of cells with data.
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4.2.2.3. Data Manipulation Operations

There are four data manipulation operations: create, delete, get, and put. Each

operation may be applied to any item. The semantics of each operation is straightfor

ward and, hopefully, intuitive. Table 2 describes the information needed for each opera

tion and required conditions for success.
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Operation Required Information Condition for Success
Create Table Table identifier Table identifier is not

already in use.
Create Instance Table identifier Table is locked for

writing.
Create Attribute Table identifier

Attribute identifier
Attribute type

Table is locked for
writing and attribute
identifier is not al
ready in use.

Delete Table Table identifier Table is locked and
table identifier exists.

Delete Instance Table identifier
Row number

Table is locked for
writing and all attri
butes are locked for
writing.

Delete Attribute Table identifier
Attribute identifier

Table is locked for
writing and attribute
exists.

Get Table Table identifier Table is locked.

Get Instance Table identifier All attributes are
Attribute identifiers

locked.
Row number

Get Attribute Table identifier
- -

Attribute identifier Attribute is locked.

Put Table None The put operation is
not permitted on
tables.

Put Instance Table identifier
Attribute identifiers Attributes are locked

Row number for writing.
Attribute values

Put Attribute Table identifier
Attribute identifier
Attribute values

Attribute is locked for
writing.

Table 2 – Operations in the Data Model

4.2.2.4. Data Set Operations

The operations listed in the previous section dealt with data within data sets. Opera

tions which manipulate data sets as complete entities are also needed for data manage

ment. The four operations supported by the data manager are open, close, create, and
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delete data sets.

4.3. Data Organization

Although tables are suitable for storing molecular data, they have two shortcomings.

First, the only way to determine the semantic meaning of the contents of a table is to

examine the attribute descriptions. Second, while tables neatly map to many aspects of

molecular data, they do not provide data organization for manipulating molecules as

complete entities. Both these problems may be easily remedied. The first problem may

be solved by adding a new field to the table header called class. The class of a table

determines the minimal set of attributes that must be present in the table. The second

problem may be solved within the current framework by creating new tables that contain

references to all existing tables relevant to a particular molecule.

These two solutions go part way toward a much more general concept. Tables store

the raw molecular data. Collections of tables can be organized into objects. This mul

tilevel organization is similar to handling written correspondence. Tables are analogous

to letters, and objects to files of letters. All letters exchanged with a particular correspon

dent may be dealt with using a single file. The advantage of using the object concept is

that objects will match physical items, such as molecules. Thus, application libraries

may take advantage of the organization to implement the object-specific semantics. The

desired end result is that users will manipulate familiar items rather than fragmentary

data.

An object can be described completely by a set of properties. This structure maps

directly to a single-instance table, with the attributes of the table corresponding to the

properties of the object. Operations on the table are also operations on the object. The
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4.3.1. Object Properties

The minimal set of properties of objects is shown in Table 3.

Property Description
Type The type of this object (e.g., protein).
Class The class of this object (e.g., molecule).
Name The name that a user specifies for this object.
ACL The Access Control List that controls which users have access

to this object.
Owner The name of the user who controls the ACL of this object.
Time Creation, modification, and access times.
Description | Description of what this object really is.
Notes Additional descriptions.
Position Screen location of this object in some normalized

coordinate system.
Parent The object that includes this object.
Data Raw (numeric) data associated with this object.

Table 3 – Typical properties of objects.

Objects usually has more properties than those listed in Table 3. The additional proper

ties depend on the value of the type property. For example, an object of type molecule,

as described by Figure 1, will also have properties residues, atoms, and bonds.

4.3.2. Object Operations

Since an object is described by a table, operations which apply to table attributes,

e.g., add, delete, get, put, etc., are also applicable to object properties. However, objects

have more operations than tables because a minimal set of properties are known to exist

for object. Table 4 lists the object operations.
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Function Description
Open pathname Fetch objects stored in pathname.
Enumerate objects List all known objects.
Add object Create a new object.
Delete object Destroy an existing object.
Find object Locate an object by property values (e.g., name).
Set default object Make property list operations refer to this object.
Drop object Change the default object to nil.
Enumerate property list || List properties of default object.
Get property Get the value of a property.
Update property Change the value of a property.
Add property Create a new property.
Delete property Destroy an existing property.

Table 4 – Object operations

4.3.3. Projects

A collection of objects may be grouped further into more complex aggregates. For

example, a set of related objects may be grouped into a project, which is a special type

of aggregate. Users may then deal with data on a project-by-project basis, perhaps in a

hierarchical structure, rather than trying to handle a huge flat data space.

4.4. Interface Specifications

MMWB data management specifications consists of two parts: program functional

interface and network protocol interface. The program functional interface describes the

list of procedures that applications use to access data. The network protocol interface

describes the protocol that the functional interface uses to communicate with data

managers across the network.

4.4.1. Program Functional Interface

The functional interface defines several new data types and a plethora of pro
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cedures. The interface is specified in the C language. Bindings for other languages such

as Fortran are will be formulated at a later date.

4.4.1.1. Data Types

Some of the new data types are opaque, i.e., applications need not be concerned

with how the type is implemented. Other data types are transparent, i.e., types whose

structure must be known by applications. Opaque types are generically described as type

void 4. The C declarations for these types are listed below.
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/*
* Opaque types
*/

typedef
typedef
typedef
typedef
typedef
typedef

/*

void *DM HANDLE:
void *DM TABLE:
void *DM ATTR;
void *DM objecT;
void *DM PROP;
int DM KEY:

* Transparent types
*/

typedef
#define
#define
#define

typedef
#define
#define

typedef
#define
#define

typedef

}
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

typedef

}

/*
* Some

*/
#define
#define

int DM ATYPE;
DM_A_EXIST O
DM_A_FILLED 1
DM_A_FULL 2

int DM_ITYPE;
DM_I_MAX O
DM_I_FILLED 1

int DM_LMODE;
DM_READLock O
DM WRITELock 1

struct {
int base_type;
int length;

DM_STYPE;
DM_s_INT1 O
DM_s_INT2 1
DM_s_INT4 2
DM_s_INT8 3
DM_s_FLOAT4 4
DM_S_FLOAT8 5
DM_s_FLOAT16 6
DM_s_CHAR 7
DM_s_STRING 8
DM_s_BYTE 9
DM_s_TABLE 10

struct {
int type;
int class;
int ident;
char *name;
DM OPJ_DEsc;

/*
/*
/*

/*
/*

/*
/*
/*
/*

/*
/*
/*

/*
/*
/*

/*
/*
/*

Data manager handle */
Table handle */
Attribute */
Object handle */
Property "/
Key to locks #/

Attribute type */
... Any attribute */
... Attribute with any data ?/
...Attribute with all data ?/

Instance type */
... Maximum instance number */
... Number of filled instances */

Lock mode */
... Lock for reading (shared) */
... Lock for writing (exclusive) */

Storage type */
... Basic element type */
... Elements per datum */

/* Object description */
/* ... Object type */
/* ... Object class */
/* . . Unique identifier */
/* . . External object name */

constants for simplifying implementation

DM TABLE NAMELEN
DM_ATTR_NAMELEN

255
255



4.4.1.2. Procedures

The procedures are divided into three sections: data manager, table, and object rou

tines. Each routine is listed with its return value and its calling convention. The vari

ables and arguments used by the routines are listed in Table 5.

Variable Type Description
acct char * Remote account name

ah DM_ATTR Attribute handle
attr char * Attribute name

atype DM ATYPE Attribute type
cid char * Conversation identifier
class int Table class
data void # Pointer to data buffer

dmh DM HANDLE Data manager handle
fp FILE * Pointer to stdio stream
host char * Name of host where data set resides
itype DM_ITYPE Instance type
key DM KEY Key to locks
lock_mode DM LMODE Lock mode

ºn int Generic integer
In alºne char * Name of table, object, or attribute
names Char * * List of pointers to names
oclass int Object class
oh DM_OBJECT Object handle
oident int Object identifier
olist DM_OBJ_DESC Object description list
otype int Object type
path char * Pathname on host where data set resides
prop char * Property name
s char * Arbitrary character string
sf int Return status, negative=failure, zero=success
stype DM_STYPE Storage data type
th DM TABLE Table handle
wait int Whether lock functions should wait

Table 5 – Functional specification variables and types

The return value of each routine indicates the execution status of the function call. Null

pointers and negative numbers indicate failure; valid pointers and zero indicate success.
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A global variable contains more detailed description of the error. The possible error

values are listed below.

int dm errno;
#define DM. ENOERROR O /* No error */
#define DM ESYSERROR 1 /* See Ksys/errno.h> for error */
#define DM ETooSMALL 2 /* User-supplied buffer is too small ”/
#define DM. ENOPERM 3 /* Permission denied "/
#define DM NODATA 4 /* Accessed cell was empty "/
#define DM_CANTLOCK 5 /* Cannot immediately lock item */

4.4.1.2.1. Data Manager Routines

The following sections detail the various functions and procedures used to commun

icate with the data manager.

dmh = dm open_path (cid, acct, host, path);
sf = dm close_path (dmh);

dmh = dm create_path (cid, acct, host, path);
sf = dm_delete path (cid, acct, host, path);
sf = dm times (dmh, atime, mtime);

These functions are used to obtain and release access to data sets. It is an error to open a

non-existent data set; it is also an error to create a data set when one already exists. The

last function is used to get the last access and modification time of the data set.

name = dm path_id (dmh);
dmh = dm_path_join (name);

The first function is used to obtain a data manager identifier which may be used as the

argument to dm path_join for getting a second connection to the same data

manager. These functions are most useful when one DM client starts up another client

and needs to tell the latter where to get shared data.

(void) dm perror (fp, s)
(void) dm_sync (dmh);

dm_perror is used to generate error messages based on the current value of dm errno.
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dm sync is used to ask the functional interface to flush any locally cached data to the

remote data manager process.

4.4.1.2.2. Table Routines

n = thi_count (dmh);
n = thi_count_by_class (dmh, class);
n = thi_list (dmh, names, n);
n = thi_list_by_class (dmh, class, names, n);

These functions are used to obtain a description of the data set. Note that the list func

tions fill in data areas provided by the caller. If the data area is too small, the functions

fill in the entire data area and return an error; otherwise, they return the actual number of

names filled in.

th = thi_open (dmh, name);
sf = thi_close (th);
th = thi_create (dmh, name, class);
sf = thi_delete (th);

class = thi_class (th);
name = thi_name (th);

These functions are used to gain and release access to tables, as well as getting the table

class and name. As with data sets, it is an error to open non-existent tables or attempt to

create an already existing table.

key = thi_lock (th, lock_mode, key, wait);
sf = thi_lock_change (th, lock mode, key, wait);
sf = thi_unlock (th, key);

These functions are used to explicitly manage the locks on tables. Locks are “stack

able”. If a table is locked twice by the same client, it must be unlocked twice to be

released. A key value of NULL means that the caller currently holds no key. The caller

can either wait for lock operations to complete or get an immediate failure if the lock is

currently unavailable by setting the wait to either non-zero or zero respectively.
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n = attr count (th, atype);
n = attr_list (th, atype, names, n);

These functions are used to obtain the description of a table. The atype argument is used

to determine which attributes of the selected table will actually be counted or listed. The

value is interpreted as follows:

DM_A_EXIST All attributes are used
DM_A_FILLED Only attributes with associated data are used
DM_A_FULL Only attributes with data associated with every single

cell are used

As with the table functions, the list function fills in the data area as much as possible; if

the area is too small, it returns an error.

sf = attr create (th, attr, stype);
ah = attr open (th, attr);
sf = attr close (ah);
sf = attr_delete (ah);

name = attr_name (ah);

These functions are used to manipulate attributes. A storage type must be supplied when

an attribute is created. If instances are already present in the table, they are extended to

include the new attributes and the new cells are empty. Both attr create and

attr_open automatically acquire a read lock on the specified attribute. Both

attr close and attr_delete release any lock held for the specified attribute.

attr name returns the name of the attribute.

key = attr_lock (ah, lock_mode, key, wait);
sf = attr_lock_change (ah, lock_mode, key, wait);
sf = attr_unlock (ah, key);

These functions are used for explicit management of locks on attributes. As with table

locks, these locks are also stackable.
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stype
In

attr_stype (ah);
cell_count (ah, itype);

These functions are used to obtain the description of an attribute. The storage type of the

attribute may be used to allocate memory for data areas in calls to cell_read and

cell_write. If an error occurs, the base type of stype will be set to -1. The second func

tion is used to determine the number of cells under the attribute. If the itype argument is

DM_I_MAX, then the greatest instance number is returned; if itype is DM_I_FILLED,

then the total number of filled cells is returned. These functions implicitly lock the table

and attribute before executing and release the locks when done.

n = inst_create (th);
sf = inst_delete (th, n);

These functions are used to create and destroy instances. A newly created instance

always has an instance number greater than any existing instance. The cells in the new

instance are all empty. When an instance is deleted, all cells in the instance are marked

as empty. No other action is taken unless the deleted instance had the greatest instance

number in the table, in which case its storage space is recovered. These functions impli

citly lock the table before executing and release the lock when done.

sf = cell_read (ah, n, data);
sf = cell_write (ah, n, data);

These functions are the ones that actually access and modify data within tables. These

functions implicitly lock the table and attribute before executing and release the locks

when done. Note that reading an empty cell results in an error. data is a pointer to the

area where data is fetched or stored. For tables, data should be the address of a table

handle.
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4.4.1.2.3. Object Routines

: obj_count (oh);
obj_count_by_type (oh, otype);
obj_count_by_class (oh, oclass);
obj_list (oh, olist, n);
obj_list_by_type (oh, otype, olist, n);
obj_list_by_class (oh, oclass, olist, n);

These routines are analogous to the table counting and listing functions. The only differ

ence is that the otype and oclass arguments refers to the object type and class rather than

table class.

oh
oh
oh
oh
sf
oh
sf

otype
oclass

In alºne

obj_open_by_name (oh, name);
obj_open_by_type (oh, otype);
obj_open_by_class (oh, oclass);
obj_open_by_ident (oh, oident);
obj_close (oh);
obj_create (oh, name, otype);
obj_delete (oh);
obj_type (oh);
obj_class (oh);
obj_name (oh);

These routines are analogous to the table access functions. The only difference is that

objects may be opened either by object name or type. Note that these are not the name

or class of tables.

key
Sf
sf

obj_lock (oh, lock mode, key);
obj_lock_change (oh, lock mode, key);
obj_unlock (oh, key);

These functions are used for explicit management of locks on objects. They are usually

unnecessary as most object handling functions implicitly lock objects automatically.

They are provided for completeness.

= prop_count (oh);
= prop_list (oh, names, n);
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These functions are analogous to the table description functions.

stype = prop_stype (oh, prop);

This function returns the storage type of a property. Note that there is no function analo

gous to attr count as properties only have a single value associated with them.

sf = prop_create (oh, prop, stype);
sf = prop_delete (oh, prop);
sf = prop_read (oh, prop, data);
sf = prop_write (oh, prop, data);

These functions are used to access properties. The create and delete functions are analo

gous to their table counterparts. The read and write functions are analogous to their cell

counterparts except no instance number is required.

oh = proj_open (oh);
oh = proj_create (oh, ename, host, path);
sf = proj_delete (oh);
sf = proj_close (oh);

These functions are used to manipulate projects, i.e., the objects which are used to organ

ize other objects. Each project is associated with a pathname on a particular host. The

caller can supply the host name and the pathname, or use the system default by setting

host and path to NULL. The results of these calls are object handles which may be

manipulated in the same way as normal object handles.

oh = of s_sys_init();
oh ofs_proj_init (name);

name = proj_id (oh);

These are the initialization routines for the OFS. The first function opens a system pro

ject where prototype objects and other miscellaneous information are kept. The second

function is used to open a user project. The argument to the second function may be

either NULL, where the OFS will open an “appropriate’ project, or a value returned by
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proj_id, where the OFS will open that project.

4.4.2. Network Protocol Interface

The network protocol interface defines the communications protocol used between

the functional interface library and the remote data manager process. The protocol con

sists of commands and responses as described in

Chapter 2. Only responses specific to the data manager are listed below. Generic

responses such as “permission denied” and “internal server error” may also be gen

erated.

MACHINE machine_type

This command is the first command issued after the low level verifications (i.e.,

the VERS, HELO, and USER commands) have been sent, and is considered as

part of the generic handshaking between the client and the data manager.

machine_type is a quoted string identifying the machine type of the client. If the

server recognizes the machine type and can send binary data to that machine type,

then bulk data will be sent in binary format (see the READ and WRITE com

mands below). The possible responses are
210 Use ASCII data
211 Use binary data

OPEN DATASET pathname

OPEN DATASET is used to access a data set. pathname is a quoted string that

contains the path to the desired data set. The possible responses are

210 pathname opened for reading and writing
211 pathname opened for reading only
410 pathname does not exist
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412 pathname already opened by another server
(This response should be followed by an
ASCII data response (code 202) containing
a string of the form pathname@host.)

CREATE DATASET pathname

CREATE DATASET is used to create a data set. This command does not impli

citly open the named data set. pathname is a quoted string that contains the path

to the desired data set. The possible responses are
210 pathname created for reading and writing
411 pathname already exists

DELETE DATASET pathname

DELETE DATASET is used to destroy a data set. The client must have the data

set opened in order to delete it. pathname is again a quoted string containing the

path to the data set. The only possible response is

210 pathname is deleted

DESCRIBE DATASET

This command describes the data set. Possible responses are

210 Data set description follows
This response is followed by an ASCII data response (code
202). The lines consist of keyword value pairs. The
minimal set of keywords supplied is time, whose value is
two integers: the last modification time and last access time
as measured in seconds since January 1, 1970.

410 No such table table

COUNT TABLE
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COUNT TABLE CLASS class

COUNT TABLE is used to count the the total number of tables. COUNT TABLE

CLASS is used to count the number of table of class class, which is an integer.

The only possible response is
210 Number of tables

followed by
202 ASCII data follow

LIST TABLE

LIST TABLE CLASS class

These commands are used to list table names. The only possible response is
210 List of tables

followed by
202 ASCII data follow

CREATE TABLE table class

This command creates a table with name table and class class. The possible

responses are

210 Table created
411 Table table already exists

DELETE TABLE table

This command deletes a table with name table. The possible responses are
210 Table deleted
410 No such table table

OPEN TABLE table
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CLOSE TABLE table

This command informs the data manager whether the client will be accessing

table in the near future. The OPEN TABLE command is also used to verify the

existence of table. Possible responses are
210 Table opened
210 Table closed
410 No such table table
412 Table was not opened

DESCRIBE TABLE table

This command describes a table, listing its class, number of attributes, and

number of instances. Possible responses are

210 Table description follows
This response is followed by an ASCII data response (code
202). The lines consist of keyword value pairs. The
minimal set of keywords supplied is class, whose value is
an integer corresponding to the table class; attributes,
whose value is three integers: the total number of attri
butes, the number of attributes with associated data, and the
number of attributes which are completely filled;
instances, whose value is an integer corresponding to the
row number of the last instance with associated data;
owner, whose value is the string representing the user
identifier of the owner; and time, whose value is two
integers: the last modification time and last access time as
measured in seconds since January 1, 1970.

410 No such table table

LOCK TABLE table mode key wait

This command is used to get a mode lock to table table, where mode is either the

string read or write. key is the integer key that may have been obtained from a

previous lock request. If key is zero, then there is no previous key. If the lock is

unavailable, the DM returns an error message immediately if wait is zero;
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otherwise, the DM waits until the lock is available and sends the success message.

The possible responses are

210 key is key to table table
410 No such table table
413 Cannot lock immediately. Sorry.
414 Key does not match lock
415 Deadlocked

LOCKMODE TABLE table mode key wait

This command is used to change the mode of a currently held lock on table table.

mode and wait have the same functions as in the LOCK TABLE command. key

must be a non-zero key from a previous lock request. The possible responses are

the same as the LOCK TABLE command.

UNLOCK TABLE table key

This command is used to release a currently held lock on table table. key must be

the key from a previous lock request. The possible responses are
210 Table table unlocked
410 No such table table
414 Key does not match lock

LIST ATTRIBUTE table atype

This command lists the attributes of table table. If atype is DM_A_EXIST, then

all attributes are listed. If atype is DM_A_FILLED, then only attributes with at

least one non-empty cell are listed. If atype is DM_A_FULL, then only attri

butes with no empty cells are listed. The only possible response is
210 List of attribute names
202 ASCII data follow
410 No such table table
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CREATE ATTRIBUTE table attribute stype.base stype.length

This command creates an attribute with name attribute within table table. The

storage type for the attribute will be of base type stype.base and length

stype.length. The possible responses are
210
410
411
416

Attribute created
No such table table
Attribute attribute already exists
Unsupported data type

DELETE ATTRIBUTE table attribute

This command deletes attribute attribute from table table. The possible responses

are

210
410
410

Attribute deleted
No such table table
No such attribute attribute

DESCRIBE ATTRIBUTE table attribute

This command describes an attribute in the specified table, listing its storage type,

maximum instance number, and number of cells with data. Possible responses

a■ e

210

410
410

Attribute description follows
This response is followed by an ASCII data response (code
202). The lines are keyword-value pairs as in the
DESCRIBE TABLE command. The minimal supplied
keywords are type, whose value is two integer correspond
ing to the base_type and length fields of the DM_STYPE
structure; instances, whose value is two integers: the total
number of cells, and the number of cells with data; owner,
whose value is two integers: the user and group identifiers
of the owner; and time, whose value is two integers: the
last modification time and last access time as measured in
seconds since January 1, 1970.
No such table table
No such attribute attribute in table table



57

LOCK ATTRIBUTE table attribute mode key wait

This command is used to get a mode lock to attribute attribute of table table,

where mode is either the string read or write. key is the integer key that may

have obtained from a previous lock request. If key is zero, then there is no previ

ous key. wait determines whether the DM returns an error message immediately

if the lock is unavailable, or whether it waits until the lock becomes available.

The possible responses are

210 key is key to table table attribute attribute
410 No such table table
410 No such attribute attribute
413 Cannot lock immediately. Sorry.
414 Key does not match lock
416 Deadlocked

LOCKMODE ATTRIBUTE table attribute mode key wait

This command is used to change the mode of a currently held lock on attribute

attribute of table table. mode and wait have the same functions as in the LOCK

ATTRIBUTE command. key must be a non-zero key from a previous lock

request. The possible responses are the same as the LOCK ATTRIBUTE com

mand.

UNLOCK ATTRIBUTE table attribute key

This command is used to release a currently held lock on attribute attribute of

table table. key must be the key from a previous lock request. The possible

responses are

210 Table table unlocked
410 No such table table
410 No such attribute attribute
414 Key does not match lock
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CREATE INSTANCE table

This command creates a new instance in table table. The instance number of the

new instance is guaranteed to be one greater than the largest instance number pre

viously in use. The possible responses are
210 n is new instance number
410 No such table table

DELETE INSTANCE table n

This command deletes the contents of all cells in instance n in table table. If n

has the largest instance number in use, then a new lower value is found. Note that

instance numbers of other instances are unaffected by this command. Possible

responses are

210 Instance n deleted
410 No such table table

READ table attribute from to

This command requests that the DM return the value of non-empty cells for attri

bute attribute in table table between instances from and to inclusively. The data

may be sent in either ASCII or binary format depending on whether the client and

data manager can share binary format data. The return values are split into blocks

of consecutive instances. For example, if the client requests data between

instances 100 and 200, and there is no data for instance 150, then the DM will

return the data of instances 100 through 149 first, and then instances 151 through

200. Note that instance 150 is never explicitly mentioned. The possible

responses are

210 Values for instances from to
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202 Data follow
203 n bytes of binary data follow
410 No such table table
410 No such attribute attribute

WRITE table attribute from to

This command requests that the DM replace the value of cells for attribute attri

bute in table table between instances from and to inclusively. The actual data

should follow the command after the DM acknowledges the command. The for

mat of the data depends on the outcome of the MACHINE command. The possi

ble responses are
210
310
410
410

Data received
Write command okay. Send data.
No such table table
No such attribute attribute

EMPTY table attribute from to

This command requests that the DM delete the value of cells for attribute attribute

in table table between instances from and to inclusively. The possible responses

are

210 Data deleted
410 No such table table
410 No such attribute attribute

4.5. Implementation Issues

The previous sections describe the semantics of data manipulation declaratively

(what needs to be done), not imperatively (how things should be done). Many different

methods may be used to actually implement the data model discussed above. For exam
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ple, a data set may map to either a file or a directory in a file system. The techniques

that follow are suggestions on how to implement the data model, but are not part of the

model.”

4.5.1. Implementing the Data Manager

A data set should map to a directory in the file system. By using a directory for a

data set, the implementor can reserve special files within the directory for exclusive use

by the data manager. For example, the file index may be reserved to store a table which

contains the name of all tables in the data set. Other files in the directory can map to

tables. Each file should be able to store several tables to limit the number of files to a

manageable quantity.

Tables should be stored column-wise for ease of extension. If they were stored

row-wise, then addition of columns requires restructuring the file. If they are stored

column-wise, then addition only entails appending to the file. In the file, each table is

represented by a table header followed by the columns in the table. Each column may

then be stored in two different ways. If less than some fraction of the rows in the column

has data associated with them, then the column can be stored using sparse matrix tech

niques, where only existing data are kept [13]. If most of the rows in the column contain

data, then a full column may be stored along with a boolean array that marks the empty

rows. Tables may be converted from one format to the other with some hysteresis, e.g.,

tables becoming less than 40% full are converted to the sparse format and tables becom

ing more than 60% full are converted to the dense format.

* The source code to a prototype data manager and a functional interface appears in Appendix
C.
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table header

column header

column data

olumn header

column data

table header

Figure 3 – Internal structure of a file

Data are stored in files as shown in Figure 3. However, when tables are read into

memory by the data manager, they are restructured for more convenient access. The

sparse matrix columns are converted into hash tables; the mostly full columns are split

into segments with equal number of rows. Using hash tables minimizes the access time

to specific rows without expending memory for storing nonexistent rows. Using seg

ments makes memory management simple by sacrificing some execution speed. Figure 4

shows the two possible memory arrangements.

G empty

º GD º GD data

row #| |row # row # G empty
data data data data

(a) (b)

Figure 4 – In-memory data structure of tables:
(a) hash table format for sparse tables,

(b) segmented format for mostly full tables.
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The data manager is a multi-threaded server, having many clients sending many

requests. If the programming environment provides multiple processes with shared

memory and synchronization primitives, the DM may be easily implemented by creating

a process for each client and having all processes sharing the actual data. Lock requests

are then mapped to synchronization primitives and each individual process may be con

sidered single-threaded.

If the multi-process approach is infeasible due to lack of functionality within the

operating system, the data manager may be implemented as a non-preemptive multi

tasking scheduler within a single process. In this approach, the DM is very similar to an

operating system, without the hardware interrupts. Clients correspond to processes;

tables correspond to shared memory; and locks correspond to synchronization primitives.

When a command is received from a client, the data manager executes it until it either

completes, and the DM returns the result to the client; or the command blocks waiting for

a lock request, and the DM saves the state of the current command, marks it as blocked,

and goes on to process other pending commands. When an unlock request is executed,

the list of blocked commands are checked to see whether any was waiting for the

released lock. If so, those commands are moved back into the list of pending commands.

When no commands are pending, the data manager simply waits for further commands

from clients. While this approach provides the same functionality as the multi-process

approach, it has two shortcomings: first, the implementation is more complex due to the

explicit scheduling of command processing; second, there is no possibility for parallel

execution of multiple independent commands. These weaknesses make using multiple

threads [2, 18] much more attractive.



63

In either the multi-process or single-process scheme, the data manager must deal

with deadlock conditions. While deadlocks are unlikely because separate clients nor

mally access separate tables, the DM should deal with the condition gracefully somehow

rather than letting it persist. Since the DM has no control over client behavior, it can only

try to detect deadlock conditions and notify the blocked clients. More severe actions

such as terminating service to certain clients are also possible.

4.5.2. Implementing the Functional Interface

The data manager only provides the table abstraction. The functional interface must

provide the object abstraction to its callers. The similar characteristics of tables and

objects make it natural to build one on top of the other. Figure 5 shows how tables may

be used to implement objects.

Type |Name
- - - Data _JT Type |Name | Object

Project | Relaxin] . . .
-

NMR 9| nmrdata -

nmrdata
Type |Name

- - - Data _■ -
NMR 9

- - - -

Figure 5 — Objects implemented as tables

In addition to providing the object abstraction, the functional interface can also pro

vide buffered access to the data stored within tables. Instead of always forwarding caller
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requests onto the data manager and returning the results, the functional interface can

cache data received from the data manager so that further requests for callers may be

handled locally. For example, the list of tables may be saved so that description requests

from the caller may be answered based on the stored information. By using an intelligent

data cache algorithm, the functional interface can minimize network activity and improve

overall performance.

4.6. Summary

The data manager employs ordered tables for storing data. Tables are especially

appropriate because molecular data translate very easily into tables, and they provide a

consistent view of the data across all applications. Tables are easy to understand and

manipulate. Also, they are independent of situations, making them equally usable in

many programming environments. Finally, the general nature of tables make them an

excellent foundation for building higher-level data structures.

The object file system organizes tables into objects that map to physical items. This

high level organization facilitates data management by users as well as application pro

grams. As with tables, the object abstraction is also an excellent foundation for con

structing higher-level data structures.



Chapter 5

The Programming Framework for MMWB User Interfaces

5.1. Introduction

The primary user interface of MMWB is MIRAGE (Molecular Interactions

Represented As Graphical Entities). Since the user interface of a system plays a large

role in determining the degree of success of the system, the design of MIRAGE is an

important aspect of MMWB.

The overall organization of a program, the programming framework, should

reflect the goals of the program. The goal of MIRAGE is to provide easy access to a

variety of MMWB services. Thus, the programming framework is evaluated according to

extensibility (so new services may be incorporated easily), efficiency (so users need not

wait interminably), and development effort and ease of maintenance (so programmers

need not work interminably).

There are three possible approaches for implementing MIRAGE. The first is an

integrated single-layer design. The second is a modular multi-layer design. The third is

a hybrid of the first two. Each design is discussed in some detail in the following sec

tions.

5.2. Design Approaches

5.2.1. Single-layer Design

The most straightforward approach to implementing any system is to write the

entire system as a monolithic program, where the system commands are rigidly defined

by the code. Both the merits and shortcomings of the single-layer approach derives from

65
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system rigidity. The main advantage is that the implementors can select the most

efficient algorithm for the system because all system commands are known a priori; for

example, YACC may be used to generate parsing tables for the command grammar [12].

Additionally, the system is straightforward to maintain because the entire system consists

of code.

The main drawback of a single-layer system is its inflexibility. Because system

commands cannot be modified at run-time, it must be prepared to deal with any situation

that may arise. For a system such as MIRAGE to anticipate all possible applications in

molecular modeling is highly unlikely. Another disadvantage to the single-layer system

is that programmers are needed to maintain, modify, and enhance the system. Since

MMWB will be used at sites which are more concerned with science than computer pro

gramming, this shortcoming may have significant repercussions (e.g., many phone calls

to the implementors).

5.2.2. Multi-layer Design

A more sophisticated design uses a multi-layer approach. The lowest layer imple

ments system primitives and a meta-language; the middle layer implements system com

mands in terms of system primitives using the meta-language; the highest layer interprets

user actions and translates them into system commands.

The advantages of the multi-layer design derive from the division of system primi

tives and system commands. Frequently, primitives remain unchanged while commands

need to be modified or extended. By separating the parts, one can maintain a stable and

simple layer for primitives while developing an evolving and complex layer for com

mands. Additionally, since the commands are described in the meta-language, users may
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add their own commands without resorting to serious programming, assuming the meta

language is reasonably easy to use. The highest layer is also insulated from possible

changes in the underlying layers and can handle primarily with human factors issues.

Thus, the multi-layer design can lead to an extensible and modular system.

The main drawback of the multi-layer design is its complexity. In addition to the

modeling system primitives and commands, one must implement yet another system for

the meta-language, which involves designing and interpreting another language. Com

plexity has an impact on maintenance as well. When a bug manifests itself, one must

first determine where the cause of the problem lies. Since the system consists of three

layers, isolating the problem may not be an easy task. On the other hand, once the

offending layer has been identified, debugging can proceed rapidly since one need not

worry about other layers.

A secondary drawback to the multi-layer design is potential inefficiency. If the user

may add or modify commands at run-time, MIRAGE must be able to parse and execute

system commands at run-time, i.e., be an interpreter for the meta-language; and inter

preters are potentially very inefficient.

5.2.3. Hybrid Design

To create an extensible and efficient system, one might use a mixture of the single

layer and multi-layer designs. By implementing the most frequently used commands in

code while having an extensible command language, the system retains the advantages of

both systems.

A hybrid system may be approached starting with either pure system. One can start

with a single-layer system and treat unknown commands as user-defined commands
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instead of errors; however, one must then implement a meta-language for handling these

user-defined commands. This added complexity removes several advantages of the

single-layer approach. A more promising method is to start with a multi-layer system

and migrate frequently used commands into the lowest layer as primitives by either

manually recoding or using a meta-language compiler.

Regardless of which approach is taken, maintaining a hybrid system requires more

effort than maintaining the initial system. Since system structure is no longer well

defined, isolating bugs becomes a difficult task. Determining whether system commands

or system primitives cause problems does not help much because the two sets are no

longer distinct. This is the price one pays in the hybrid system for efficiency and extensi

bility.

5.3. MIRAGE

The primary emphasis of MIRAGE, the molecular modeling interface to MMWB, is

the display and manipulation of three-dimensional molecular models. The molecular

systems displayed by MIRAGE may be divided roughly into three types. The first type

consists of sets of interacting molecules, for example, an enzyme-substrate complex.

The distinguishing characteristic of these systems is that each model only has a single set

of atomic coordinates. The second type of molecular systems consists of a set of spa

tially related compounds, for example, many conformations of a single molecule, or a

series of substituted analogs of a single parent compound. The third type of systems con

sists of a set of temporally related compounds, for example, snapshots of a molecule

from a molecular dynamics simulation. These three types of systems differ in display

capabilities. For the single-coordinate systems, the emphasis is on displaying and
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manipulating models independently, e.g., docking. For spatially-related-compounds sys

tems, the emphasis is comparing and contrasting a single molecule or groups of

molecules. For temporally-related-compounds systems, the emphasis is in examining the

progression of events in time. These differing display needs can only be met if MIRAGE

supplies a versatile set of system primitives.

While the three types of molecular systems have unique system requirements, they

also share an extensive set of common operators. For example, focussing on a small

region of the models such as an active site, and labeling specific atoms are both opera

tions that may be required regardless of which type of system is being displayed. In gen

eral, accessing and modifying molecular data are generically useful operations. Another

set of operations that is generally useful is those dealing with external applications, e.g.,

sending an atomic coordinate set to an energy minimizer.

The remainder of this section discusses how the functionality provided by MIRAGE

is implemented by dividing operations into low-level primitives, combining primitives

into powerful system commands, and providing easy access to these commands to the

USCT.

5.3.1. System Primitives Layer

Primitives provide all the functionality that an interface can present to users. The

set of primitives should be as complete and orthogonal as possible. Completeness

guarantees that all semantically permissible commands can actually be performed.

Orthogonality makes implementation of commands easier because the combination of

primitives into commands is simplified. With these guidelines, the primitives of

MIRAGE may be divided into three groups: molecular, external, and graphical

- t
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operations.

5.3.1.1. Molecular Primitives

Molecular primitives handle accessing and modifying molecular data. Operators

and their functions are listed in Table 6.

open Fetch the molecular data associated with a model
close Release the molecular data associated with a model

group Assign a label to a group of atoms
ungroup Dissolve the group
get Fetch the value of an attribute for an atom
Set Define the value of an attribute for an atom

Table 6 – List of molecular primitives

While the set of primitives is small, the power provided by these simple operations is

sufficient for most purposes. More primitives may be added for efficiency purposes, e.g.,

reduction operators such as center-of-mass computation.

5.3.1.2. External Primitives

External primitives deal with entities outside of MIRAGE. These entities can be

divided into two groups: applications that understand some aspect of molecular model

ing, and other support programs. The external primitive operators distinguishes between

them because the molecular data requirements of the two classes of applications are very

different. Table 7 lists the operators and functionalities.

call Initiate another modeling application
start Initiate a support program
wait Wait for an application to terminate

Table 7 – List of external primitives
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The communications between applications was discussed in

Chapter 2 and uses simple network protocols. Thus, MIRAGE can call any external pro

grams that uses the generic MMWB communications protocol. Currently, the generic

protocol is quite limited, however, with suitable development efforts, a more complete

and powerful protocol set may be designed.

5.3.1.3. Graphics Primitives

Graphics primitives converts all the molecular data and external communications

into forms that users can understand. This includes displaying molecular models as

graphical objects, showing output from external applications as either text or graphs, and

generally maintaining the appearance of the output device. Since MIRAGE is designed

for powerful three-dimensional graphics workstations, the list of graphics primitives is

quite long, and is shown in Table 8.

graph Construct the graphical equivalent of the molecular data
draw Show the graphical constructs
group Group graphics constructs into a single manipulation unit
ungroup Dissolve group into individual component
Select Add graphics construct to current manipulation unit
deselect Remove graphics construct from current manipulation unit
Center Define center of rotation

TOtate Rotate current manipulation unit
translate Translate current manipulation unit
window Compute a view which shows all visible graphics constructs
scale Scale the entire view
clip Move the view clipping planes
match Superimpose two graphics constructs or groups
SaVC Save the current graphics transformations and view
reStore Restore a previously saved view
config Set graphics configuration parameter
inform Display text information message
print Make a hardcopy of the current view
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Table 8 – List of graphics primitives

Table 8 is a minimal set of graphics operators. Many others may be added to access the

specific capabilities of individual workstations. However, with this minimal set of opera

tors, one can provide nearly all the desired functionality needed in a molecular modeling

system.

5.3.2. System Commands Layer

While the primitive layer provides the required functionality of the interface, it does

so by providing many independent and orthogonal operators. However, many common

user activities consist of executing several primitives sequentially. For example, when a

user wants to display a label for an atom, the primitive operations needed are editing the

data associated with the atom, remaking the graphics construct, and redisplaying the

graphics construct. The sequence of primitives always remains the same and, hence, may

be grouped into a system command.

Grouping primitives into commands may either be done at system compilation time

or during execution time. When done at compile time, the system command is converted

into machine code and cannot be altered further. When done at execution time, the sys

tem command is constructed at program start-up time. The advantage of the former is

execution speed; the advantage of the latter is flexibility. In either case, the grouping of

primitives may be done using a meta-language.

5.3.2.1. meta-language

A meta-language is a language which describes another language. In this case, the

MIRAGE meta-language describes the system commands available to users in terms of
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system primitives. Two goals in designing the MIRAGE meta-language are complete

ness and simplicity. Completeness is always desirable in any language, and especially in
-

* N

a programming language. Simplicity is also a criterion because system commands may */ >

be implemented by users unfamiliar with computer programming; therefore, a simple d

language where chances for mistakes are minimized is preferred. º
* ,

The MIRAGE meta-language must be capable of describing both the syntax and the -"

sº
semantics of a system command. This is similar to function definition in imperative pro- *- º

gramming languages, where the function arguments are listed, followed by the actions to

be executed. A sample description of the color command is shown in Figure 6.7
-

- I -

color 2

C. : string; # color name or number º,
al: optional atom_list; # atoms to color

{ ~
→

a > atom; sº
In Ulm - integer;

Tº

num = color number (c); yº,
iterate (a, al) { 2

set (a, "color", num);
}
graph (); º
redraw (); º

}

Figure 6 – meta-language description of color command s
Figure 6 shows that the color command takes two arguments, a color (of type string), and º

- - - - - y

a list of atoms (of type atom_list). The actions associated with the command are to con- 17//
*-

vert the color string into a color number, set the color attribute of the selected atoms to Ll

r

the color number, rebuild and redisplay the graphics constructs. This simple example º
º

shows that the meta-language is a programming language, since it contains data types,
-

º
7 A small grammar for parsing the sample meta-language appears in Appendix B. S
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execution statements, and branching operators. It also contains domain-specific features,

such as the atom_list data type, and primitive operators such as set.

5.3.3. Interpretation Layer

The interpretation layer translates user actions into system command or primitive

invocation. The four primary responsibilities of the interpretation layer is presentation

(e.g., displaying text input area and control panel), input handling (e.g., processing keys

trokes and mouse clicks), user feedback (e.g., echo keystrokes), and invoking system

commands and primitives. The first three areas together provide the look and feel of

MIRAGE, while the latter provides the modeling capabilities.

Much has been written about the look and feel of user interfaces. The style of

interface that MIRAGE uses is a combination of the classical keyboard interface and the

point-and-click interface first developed for the Xerox Star workstation. A textual area is

allocated for displaying keyboard input. Mouse clicks over the background generate

pop-up menus whose contents are dependent on the current content of the text input area.

Items from the menus may be selected and are automatically entered into the text input

area. Mouse clicks over an icon representing molecules or applications will generate

pop-up menus which are appropriate for the chosen item, e.g., clicking on an external

application icon generates a menu with items invoke, describe, and edit parameters.

While this interface does not have the theoretical background behind some other inter

face styles, it has the great advantage of familiarity to current users of molecular model

ing software.

Some user actions may be mapped to system commands or primitives immediately.

For example, clicking the mouse over an area of the screen representing a joystick may
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be translated to invoking a molecule rotation primitive. Other user actions affect the

state of the interface. For example, a keystroke may simply add another character to the

text input area; however, if the keystroke happens to be return, then the content of the

input area is then interpreted as a system command, and processed accordingly. Thus

users may access all the functionality provided by the two lower layers through the

interpretation layer.

5.3.4. Summary of MIRAGE

Two aspects of MIRAGE need more work. First, the basic MMWB communications

protocol must be expanded so MIRAGE may communicate with a large set of applica

tions. Second, further studies need to be done on the look and feel provided by

MIRAGE and how it may be improved. With these areas enhanced, MIRAGE should

provides a good molecular modeling interface to MMWB.

5.4. Conclusion

Table 9 highlights the features of the different approaches to constructing user inter

faces.



76

Design Framework Type
Consideration Single-layer Multi-layer Hybrid
Extensibility Extensible only Extensible at Extensible at

by modifying run-time run-time
code

Efficiency Very efficient Possibly Very efficient for
inefficient internal COIT1

mands. External

commands may
be inefficient.

Development Need to develop Need to develop Need to develop
modeling system both a language a language sys

system and a tem and a model
modeling system ing systems

Maintenance Easy Moderate Difficult

Table 9 – Features of user interface programming frameworks

The single-layer approach has been used successfully in existing molecular model

ing systems. However, because MMWB will deal with a wide spectrum of problems, an

extensible system is highly desirable. An extensible system which can define not only

the syntax but also the semantics of new commands is particularly useful since it would

place the power of customization in the hands of users.

The multi-layer approach is the most elegant of the three frameworks. It provides

the desired extensibility while supplying a uniform and well defined interface between

system primitives and commands. If the potential problem of efficiency arises, one may

sacrifice elegance and settle with the hybrid approach by reimplementing commands as

primitives. By trading simplicity for efficiency, one may achieve the desired balance of

speed and functionality.

MIRAGE, the molecular modeling interface to MMWB, is designed as a multi

layered interface. The primitives are divided into molecular, external, and graphical



77

operations. These primitives are combined into commands using a simple meta

language. The efficiency of MIRAGE cannot be determined until a prototype interface is

implemented. Decisions on which commands should be migrated into the primitive layer

will be made at that time. The interpretation layer of MIRAGE currently uses both key

board and menu input. This approach is only the first step in making the interface user

friendly. A more detailed study of the user population once MIRAGE is implemented

should yield trends which will help determine whether a more complex interface is

required and what features are desirable.

A.



Chapter 6

Future Directions

6.1. Introduction

The MMWB environment addresses three problems of molecular modeling in a net

work environment:

• Communications among services
• Data exchange format among services
• User access to services

By defining standards in these three areas, MMWB provides the foundation for an exten

sible modeling environment. Although these three areas form the cornerstone of

MMWB, several other issues need to be resolved to provide a complete system.

Unfinished business includes:

• Load balancing
e Administration
• External data exchange format

Future extensions might include:

• High level data organization
• Multiple user interfaces
• Consistent treatment of data

6.2. Unfinished Business

Issues that deal with low level areas such as communications are considered

unfinished business because they are affected by the design of the areas addressed by

MMWB. None of the issues listed above are critical to the operation of MMWB. How

ever, they should be resolved to complete the low level design.

Load balancing is the attempt to distribute the computing load evenly across hosts

yº
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on the network. There have been many load balancing schemes proposed for general

computing environments, for example, maitre d’ [4]. Most of the schemes involve keep

ing track of the load average on the participating hosts and sending compute bound jobs

to the least loaded host. MMWB can easily join such schemes by checking for load aver

ages either at the user interface or the dispatcher. However, the user should retain the

authority to specify service execution on a designated host regardless of computing load.

Administration of MMWB includes publishing approved communications protocols,

table formats, and object formats; maintaining lists of services provided by various hosts

(i.e., keeping the dispatcher lists of services up to date); and resolving disputes among

privately developed services. The first task, publishing standards, is actually quite simple

because the administrator can require that the standard description be written by the

implementor and be in publishable form before approving it. The second task, maintain

ing lists, is more tedious as different hosts may support different services; however, the

actual work involved, editing configuration files, is not great since adding and deleting

services are infrequent events. The third task, resolving disputes, is mostly policy selec

tion and enforcement.

External data exchange formats are needed to communicate with sites that do not

use the MMWB internal data format. Formats from libraries such as the Protein Data

Bank [1, 3] are simple transformations of the MMWB object and table format. Conver

sion programs need to be written that converts to and from each of the required external

formats.
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6.3. Future Extensions

MMWB provides the foundation of a modeling environment. The facilities that are

constructed on top of this foundation defines the structure of the entire system. By

defining standards for higher level structure, the modeling environment gains a greater

degree of consistency.

Data are currently organized into objects. By organizing objects into even higher

level aggregates, the data management subsystem can reduce the amount of detail with

which users need to contend. For example, if objects are organized into projects, then the

user interface only needs to present objects in the project that the user has selected.

Objects from other projects are completely hidden under the project abstraction.

MMWB describes why many user interfaces may be required to address the dif

ferent aspects of molecular modeling. However, these interfaces should be consistent at

some level so that learning time for users is reduced once they master one of the inter

faces. Similarly for privately developed computational services, the invocation method

should be consistent at some level so the user interfaces can invoke new services without

explicit knowledge about them. The consistency may be achieved by using a metaphor,

which maps a computer representation of information to a real-world situation, such as

working at a chemistry workbench. This consistency should make the system easier to

learn and appear more integrated to users.

6.4. Summary

MMWB provides a flexible and extensible environment for molecular modeling

using a network of computers. The computing tasks are divided into services which are

distributed across the network to take advantage of the different capabilities of different



81

hosts. The services communicate with each other using standardized communications

protocols. A single copy of data is stored and managed on one machine by a data

manager and all services share the data by communicating with the data manager via the

object file system. A user accesses the computing resources via a user interface which

presents data to the user and helps him manage the plethora of data and processes.

Further development using higher level data aggregates such as projects will

further improve the quality of the user interface. Using metaphors will improve the con

sistency of all elements of MMWB including compute servers and user interfaces. The

resulting product will be a powerful tool for investigating the structure and function of

macromolecules.
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Glossary

aggregate

A collection of objects.

class, table

See table class.

conversation

A set of processes acting cooperatively to complete task.

data manager

A data management service which deals with data in the form of tables.

dispatcher

A program which executes on a single host and provides server locations to

clients requesting service.

DM See data manager.

meta-language

A language for describing a user interface system command in terms of the sys

tem primitives.

MIRAGE

The molecular graphics user interface to MMWB.
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MMWB

A modern molecular modeling software environment.

object

A collection of information associated with an entity or relationship.

object file system

A system for managing objects and their contents.

object type

A characteristic which distinguishes a set of objects from other objects.

project

A special type of aggregate for grouping objects from the same research pro

ject.

table

A data structure for storing information in rows and columns.

table class

A characteristic which distinguishes a set of tables from other tables.

well known location

A network contact location which is defined a priori for all applications.

- *
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Appendix A

Dispatcher Interface

Network Protocol: Commands and Responses

SERV service_id

SERV is the request-for-server command. The single argument to the command

is a service identifier, consisting of an string of alphanumeric characters. The

possible responses to the SERV command are:

202 Service started. Contact point follows.
404 Service is not provided.
405 Service is currently unavailable.

DUMP type

DUMP is the print-server-list command. The type argument may be either ser

vices or servers. If it is services, the response to the command should be the list

of available services. If it is servers, the response should be the list of active

servers. The possible responses to this command are:

202 ASCII data follows
202 List of servers:
202 List of Services:
204 No active servers.
204 No services available.

Functional Interface: Library Routines

typedef void *DISPATCHER;
extern int dispatcher_errno;
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DISPATCHER

dispatcher_open (host, acct, id)
char *host; /* Host where service is requested */
char *acct; /* Remote account to use */
char *id; /* Conversation identifier */

This function is used to establish a connection to the dispatcher on a remote host. The

Low-level handshaking is done by this routine. The return value is a pointer to the

clispatcher if the handshaking succeeds, NULL otherwise.

int

dispatcher_close (dp)
DISPATCHER dp; /* Remote dispatcher */

This function is used to terminate an established connection to a remote dispatcher. The

return value is 0 on success and -1 on failure.

int

dispatcher_request (dp, service)
DISPATCHER dp; /* Remote dispatcher */
char * service; /* Name of requested service "/

This function is used to request the designated service from a remote host. The return

Value is a file descriptor to a server on success, -1 otherwise.

int

dispatcher_call (host, acct, id, service)
char *host;
char *acct;
char *id;
char * service;

This function is the combination of the three previous functions and is equivalent to cal

ling dispatcher_open, dispatcher_request, and dispatcher_close

in sequence. The return value is a file descriptor to the remote server if all three called

functions are successful, -1 otherwise.

*
~~.

-
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void

dispatcher_perror (fp, s)
FILE *fp; /* Where to send error */
char *s; /* Error message prefix */

This function is used to print an error message based on the current value of the error

variable dispatcher errno. There is no return value.



The following YACC program may be used to parse a subset of the meta-language.

Appendix B

meta-language Grammar

$token IDENT CONSTANT OPTIONAL ITERATE
$$

file

command

head

decl_list

decl

optional

type

body

stmt_list

statement

primitive

arg_list

arg

assignment

expression

.:
|

;

|
;

file command

head body

IDENT decl_list

decl_list decl

IDENT * : * optional type '; '

OPTIONAL

IDENT

' (' decl_list stimt_list ' ) '

stmt_list statement
statement

primitive ' ; '
assignment
iterate

IDENT ' (' arg_list ' ) '
IDENT " (, " ),

arg_list ', " arg
arg

IDENT

CONSTANT

IDENT '-' expression '; '

expression op term

s

sº

|-

º

90
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| term

term : primitive
| IDENT
| CONSTANT

op : * +/
| * - /

| * * *

| ! / .
| |
| ' & '

iterate : it head statement
| it head body

it head : ITERATE * (* IDENT ', " IDENT ' ) '

$ $

#include "lex. yy. c."

yyerror (s)
char *s;
{

fprintf (stderr, "Line $d: %s"An", yylineno, s);
}

The following LEX program may be used as a simple lexical analyzer.

$$

optional { return
iterate { return

[a-zA-z_] [a-zA-Z0-9_1 * { return
[0-9] * { return
\" [~" | *\" { return
[ \t] * { ;

\n { ;
$$

OPTIONAL;
ITERATE;
IDENT;
CONSTANT;
CONSTANT;



Appendix C

Prototype Implementation

Prototypes of both the data manager and the functional interface have been imple

mented. These prototypes make certain assumptions, such as all tables in a data set will

be accessed in a session, which are detrimental to performance. Since data access will

play an important role in MMWB, these prototypes should be replaced with new and

efficient versions. The prototype code listed here, while complete in functionality, is

only used for proof-of-concept purposes.

92



/* *

$Header:attribute.c,v1.789/03/0222:01:05pettExp$ *
$Log:attribute.c,v
$ *

Revision1.688/09/2810:43:08Conrad
*

Implementmultiplegroups
if

NGROUPS
is
defined

§

dm/attribute.c
*

Revision1.789/03/0222:01:05pett
*

declaredemalloclerealloc
toreturnvoid
" *

Revision1.588/08/0809:46:02Conrad
*

Standardizebuffersizes *Add"DESCRIBEDATASET"Command
*

Revision1.488/08/0416:26:10Conrad
*

SupportdatatypeSTRINGandTABLE
*

Revision1.388/07/2914:59:13Conrad
*

Updatecomments
*

Revision1.288/07/2720:21:45Conrad
*
Usereplyparameterinsteadof
hardwirednumbers

*

Describeuserwithaccountnameinsteadofuid/gid
*

Revision1.188/07/2513:15:01Conrad
*
Initialrevision

*/
#include"table.h" #include"dataset.h" #include"error.h" #include"reply.h" #include<pwd.h>

/* *
attrrelease:

-

Release
alistof
attributes

*/ void attrrelease(ap) registerATTR“ap;
{

registerATTR*next; while(aplaNULL)
{

next=
ap->next; attrfree(ap);

ap=next;

}

} /* *
attrfree:

*

Releaseanentireattributestructure
*/ void attrfree(ap) registerATTR“ap;

{

dblock_release(ap->dblock);
(void)free(ap->name); (void)lock_free(ap->lock); (void)free((char

*)ap);

} /* *
attrnew:

-

Create
anewattribute

*/ Int attrnew(cip,trame,aname,dtype,dsize) CLIENT“cip; Char"tname,"aname; intdtype,dsize;
{

registerTABLE*tp; registerATTR“ap;

-

structpasswdDO; Char*Copy_String(); externvoid“emalloc(); externtime_ttime();
/* *

Seeifwecanstorethisdatatype */ if

(dt_supported(dtype)
<0)

return
ATTR_UNSUPPORTED;

/* *
Makesurethetableexists */ tp=

tol_find(tname);
if(tp==NULL
||

to->deleted)
returnTBL_NOSUCH;



dm/attribute.c /* *
Makesuretheclienthasawritelockonthetable */ if

(lock_mode(tp->lock,
cip)=
LOCKWRITE)

returnTBL_NOPERM;
/* *

Makesuretheattributedoesnotalreadyexist */ for(ap=
tºp->attr;aplaNULL;ap=
ap->next)

if

(stromp(ap->name,aname)==0)

break;

if(ap=
NULL)

returnATTR_EXISTS;
#else #endlf

ap->gid
=

cip->groups[0];
/*Thisisnotusedanywhere
*/

ap->gid
=
cip->gid; pp=

getpwuid((int)ap->uid);
if(pp==NULL)

ap->owner
=
"nobody";

else

ap->owner
=

copy_string(pp->pw_name);
ap->mtime
=
ap->atime
=

time((time_t
")0);

ap->dtype
=
dtype; ap->dsize

=
dsize;

if
(ap->dtype
==
DM_S_STRING
||

ap->dtype==
DM_S_TABLE) strinit(ap);

/*

} /* *
attrdel */ int

*
Markthetableasmodifiedsoitwillbesavedtodisk */

tp->modified
=
TRUE; tp->mtime

=

ap->mtime; tp->nattrº-H; returnATTR_SUCCESS;
ete: Deleteanattribute

attrdelete(cip,thame,aname) CLIENT“cip;

f

/* *

Createthenewattribute
*/ ap=(ATTR

)

emalloc(sizedf(ATTR)); ap->next
=
tºp->attr; tp->attr

=ap; ap->lock
=

lock_find(LOCKATTR,(void")ap); ap->table
=typ;

ap->modified
=
FALSE; ap->dblock

=
NULL; ap->name

=

copy_string(aname); ap->ncell
=-1; ap->ndata

=0;
ap->uid
=
cip->uid;

#ifdefNGROUPS

Char
{ º,

*
º

-

º
%

º

§

S.

"tname,"aname; registerTABLE*tp; registerATTR“ap,"prev;
/* *

Findlockedtable */ tp=

th_find(tname);
if(tp==NULL
||

to->deleted)
returnTBL_NOSUCH;

if

(lock_mode(tp->lock,
cip)=
LOCKWRITE)

returnTBL_NOPERM;
/* *

Findtargetattribute
*/ prev=

NULL; for(ap=
p->attr;ap=NULL;ap=
ap->next)
{

if

(stromp(ap->name,aname)==0)

break;
prev=ap;

} if(ap==NULL)
returnATTR_NOSUCH;

/* *

Removeattributefromlist */ if
(prev==NULL)

tp->attr
=
ap->next;

else

!)

rº-sº
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prev->next
=
ap->next;

/* *

Releasedataassociatedwithattribute
*/ attrfree(ap);

/* *

Updatetableinformation
*/

tp->modified
=
TRUE; tp->mtime

=

ap->mtime; tp->nattr--; returnATTR_SUCCESS;
} ■ ' *

attrlist:
-
Listtheattributenamesforthegivenclient */ Int attrlist(cip,thame,atype) CLIENT“cip; Char*tname; intatype;

{

registerTABLE*tp; registerATTR"ap; registerIntmax; /* *
Findtable */ tp=

thi_find(tname);
If(tp==NULL
||

to->deleted)
returnTBL_NOSUCH;

if

(lock_mode(tp->lock,
cip)==
LOCK_NONE) returnTBL_NOPERM;

/* *
Listthemtotheclient */

reply(CL_FILENO(cp),RS_ACCEPT,RT_DM,RGOKAY,"Listof
attributes replybegin

ASCII(CL_FILENO(cp));
max=

inst_max(tp)
+1; for(ap=

to->attr;apIsNULL;ap=
ap->next)
{

if

(ap->ndata
==0&&atype=

DM_A_EXIST)
'^2,*-I-~****J/Tº,º–ris-,*,'s§2.

Continue;
if
(ap->ndata
«max&&atype==
DM_A_FULL) Continue;

reply
ASCII(CL_FILENO(cip),ap->name);

}
replyend
ASCII(CL_FILENO(cp));

returnATTR_SUCCESS;
} /* *

attrdescribe:
-

Describeanattribute
*/ int attr

describe(clp,thame,aname) CLIENT“cip; char“tname,"aname;
{

registerTABLE*tp; registerATTR"ap; Charbuf[BUFLEN];
/* *

Findthetable */ tp=

tol_find(tname);
If(tp==NULL
||

tºp->deleted)
returnTBL_NOSUCH;

/* *

Checkthepermission
*/ if((ds

permission(cp)
&DS
PERM_READ)
==0)

returnTBL_NOPERM;
/* *

Findtheattribute
*/ for(ap=

tºp->attr;apI-NULL;ap=
ap->next)

if

(stromp(ap->name,aname)==0)

break;

if(ap==NULL)
returnATTR_NOSUCH;

/* *
Sendthe
descriptions

*/

*/,*--‘’,\\>*
*.º*-

*.º**r)



$

dm/attribute.c reply(CL_FILENO(cp),RS_ACCEPT,RT_DM,RGOKAY,"Description
foll replybegin

ASCII(CL_FILENO(cip));
/*SendTYPEkeyword
*/ (void)sprintf(buf,"type96d9%d",ap->dtype,ap->dsize); reply

ASCII(CL_FILENO(cp),
buf); /*SendINSTANCEkeyword

*/
(void)sprintf(buf,"instances*d9%d",ap->ncell,ap->ndata); reply

ASCII(CL_FILENO(cp),
bu■ ); /*SendOWNERkeyword

*/
(void)sprintf(buf,"owner*%s",ap->owner); reply

ASCII(CL_FILENO(cp),
buf); /*SendTIMEkeyword

*/
(void)sprintf(buf,"time*k,*%ld",ap->mtime,ap->atime); reply

ASCII(CL_FILENO(cp),
bu■ ); reply

end_ASCII(CL_FILENO(cp));
/* *

Nowupdatetheaccesstimeoftheattribute
*/

ap->atime
=

time((time_t
")0); returnATTR_SUCCESS;

} /* *
attrlock:

-
Lockanattribute

*/ Int attrlock(cp,thame,aname,mode,key) CLIENT“cip; char"tname,"aname; intmode; long"key;
{

registerTABLE*tp; registerATTR“ap; tp=

tol_find(tname);
if(tp==NULL
||

tºp->deleted)
returnTBL_NOSUCH;

for(ap=
to->attr;apI-NULL;ap=
ap->next)

if

(stromp(ap->name,aname)==0)

break;

If(ap==NULL)

returnATTR_NOSUCH;
If
(mode==LOCKWRITE &&(ds

permission(cp)
&DS
PERM_WRITE)
==0)

returnATTR_NOPERM;
If
(("key
=lockget(ap->lock,mode,“key,cip))<0)

returnATTR_LOCKWAIT;
returnATTR_SUCCESS;

} /* *
attrlockmode:

-

Changethemodeofalock */ Int attr
lockmode(clp,thame,aname,mode,key) CLIENT“cip; char*tname,"aname; Intmode; long"key;

registerTABLE*tp; registerATTR"ap; tp=

th_find(tname);
If(tp==NULL
||

to->deleted)
returnTBL_NOSUCH;

for(ap=
tºp->attr;apI-NULL;ap=
ap->next)

if

(stromp(ap->name,aname)==0)

break;

if(ap==NULL)
returnATTR_NOSUCH;

switch(lock_chmod(ap->lock,mode,key,cip))
{

Case-1:

returnATTR_NOPERM;
case0:

returnATTR_SUCCESS;
Case1:

returnATTR_LOCKWAIT,
default:

error_internal("attrlockmodefailed");
/*

NOTREACHED
“■

*/
º

*

*.
º

-

%
-

-
\N

s

t..]
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/* *attrunlock:

*

Unlockanattribute
*/ Int attrunlock(cip,thame,aname,key) CLIENT“cip; char"tname,"aname; longkey;

{

registerTABLE*tp; registerATTR“ap; tp=

tol_find(tname);
if(tp==NULL
||

to->deleted)
returnTBL_NOSUCH;

for(ap=
tºp->attr;apl-NULL;ap=
ap->next)

if

(stromp(ap->name,aname)==0)

break;

if(ap==NULL)
returnATTR_NOSUCH;

if

(lock_release(ap->lock,
key,cip)<0)

returnATTR_NOPERM;
returnATTR_SUCCESS;

} /* *
attrsleep:

-
Gotosleepwaitingforthelockofthisattribute

*/ void attrsleep(cip,thame,aname,mode) CLIENT“cip; char"tname,"aname; Intmode;
{

registerTABLE*tp; registerATTR“ap; tp=

tol_find(tname);
if(tp==NULL
||

to->deleted)
{

errorinternal("attrsleepfailed(1)");
/*

NOTREACHED
“■

}

*...**-I-*-,*J/"º,º–rs*)º,º&c2

%
º

for(ap=
to->attr;apI-NULL;ap=
ap->next)

if

(stromp(ap->name,aname)==0)

break;

if(ap==NULL)
{

errorinternal("attrsleepfailed(2)");
/*

NOTREACHED
“■

}

cl_sleep(ap->lock,mode,cip);

s 3.



/* *

$Header:client.c.
v

1.589/03/0220:59:02
pettExp$ *

$Log:client.c,v
$ *

Revision1.488/10/0415:03:12Conrad
*

Handleinputsastruestreamswithnorecordboundaries(newlinesare
*nolongerexpectedasthelastcharacter
ofaninputbuffer)

*

Revision1.388/09/2914:05:20Conrad
*

Handleinputproperly(i.e.multiplecommand
inthesamebuffernowworks)

*
EOFbyclientswaitingforalockalsohandledproperlynow

&

dm/client.c
*

Revision1.589/03/0220:59:02pett
*

declaredemalloc
toreturnvoid
" *

Revision1.288/08/0809:46:18Conrad
*

Standardizebuffersizes *Add"DESCRIBEDATASET"command
*

Revision1.188/07/2513:15:19Conrad
*
Initialrevision

*/
#include"client.h" #include"lock.h" CLIENT*clist=

NULL;
/*
Nothinginitially
*/ /* *

cl_new:
-

Create
aanewclient */ CLIENT

*

cl_new(■ o) Intfo; {

registerCLIENT“cip; externvoid“emalloc(); clp=
(CLIENT
*)

emalloc(sizeof(CLIENT)); cip->next
=clist; clist=cip; cip->state

=

CS_VERS; cip->fo
=f0; cip->indk

=0;
cip->combu■
=
NULL;

7.------,*..."…Z. * -
&-rsryº

--Sºº

returncip;

} /* *

cl_free:
-

Releaseclient */
cl_free(target) CLIENT“target;

{

registerCLIENT“cip,prev; prev=
NULL; for(clp=clist;clpl-NULL;clp=

cip->next)
{

if(clp==target)
break;

prev=cip;

} if(clp=
target)

return-1;

if(prev==NULL)
clist=

cip->next;
else

prev->next
=

cip->next;
lock_removeclient(cip); (void)close(cip->fa); (void)free((char

*)clp); return0;

} /* *

cl_input:
-
Getclienttoreadinput */ void cl_input(mask)

foset“mask;
{

registerCLIENT“cip; registerintCnt; for(cip=clist;clp=
NULL;clp=

cip->next)
{

If

(IFD_ISSET(CL_FILENO(cip),
mask))

continue;
cnt=

read(cip->■ d,&cip->ibuf[cip->indx),IO_SIZE
-

cip->indx);
if(cnt«=0){

(void)cl
free(cp);
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return;
}

cip->indk+=cnt;
cip->ibuf[cip->indx}
=\0'; while(cl_process(cip,FALSE)==0)

continue;

}

} /* *

cl_sleep:
-
Getclientto
temporarilyhaltprocessing
a
command

*/ void cl_sleep■ ip,mode,clp) LOCK“lp; intmode; CLIENT“cip;
{

cip->state
=

CS_LOCKWAIT, lock_wait(ip,mode,clp,cl_wakeup);
} ■ ' *

cl_wakeup:
-
Getclienttoresumeprocessing
a
command

*/
cl_wakeup(lp,mode,clp) LOCK“lp; Intmode; CLIENT“cip;

{ #if
defined(DEBUG)|defined(lint)

charcbuf[BUFLEN),Ibuf[BUFLEN];
if(lockget(ip,mode,ip->key,cip)<0){

cl_name(clp,cbu■ ); lock_name(p,Ibu■ ); syslog(LOG_ERR,"Client%swokeupwithoutlock9%s"m",
cbuf,Ibu■ );

}

(void)lock_release(p,Ip->key,clp);

#endif
cip->state
=

CS_DMCMD; while(cl_process(cip,TRUE)==0)

continue;

/* *

cl_fomask:
-

Construct
a
select()maskforallclients

*/ void
cl_fomask(mask)

foset“mask;
{

registerCLIENT“cip; for(clp=clist;cip=NULL;clp=
cip->next)

FD_SET(cip->fo,mask);

} /* *

cl_datawait:
-
SetDATAWAITstatevariables

*/ void
cl_data_wait(cip,dtype,dsize,n,iov,attr,from,to) CLIENT“cip; Intdtype,dsize; Intn;

structiovec*iov; void“attr; Intfrom,to; {

cip->dtype
=
dtype; cip->dsize

=
dsize; cip->niov

=n,
cip->iov
=iov; cip->attr

=attr; cip->cfrom
=
from; cip->cto

-to;
cip->state
=

CS_DATAWAIT,
}

#include<sys/types.h> #include<sys/socket.h> #include<netinet■ in.h> #include<arpa/inet.h>
/* *

cl_name:
-

Construct
a
nameforaclient

-
/

*/Q■ /N
º,º*º º

º

§

º

§ 3
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dm/client.C void cl_name(clp,bu■ ) CLIENT“cip; Char"buf;
{

structsockaddr_in
Sa; Intsize;

#ifndefntohs

unsignedshortntohs();
#endif

Size=
sizeofSa; if

(getpeername(cip->fd,(structsockaddr")&sa,&size)
<0)

(void)sprintf(buf,"Oxºx",cip);

else

(void)sprintf(buf,"%u@%s",ntohs(sa.sinport),

inet_ntoa(sa.sin_addr));
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dm/client.h
/*

“$Header:clienth,v1.589/02/2317:49:35pettExp$
*
$Log:client.h,v
$ *

Revision1.589/02/2317:49:35pett
*

changeddeclarations
of
uids/gids
to

UIDTYPE/GIDTYPE
*

Revision1.488/10/0415:04:23Conrad
*

Handleinputsastruestreamswithnorecordboundaries(newlinesare *nolongerexpectedasthelastcharacter
ofaninputbuffer)

*

Revision1.388/09/2810:43:19Conrad
*

Implementmultiplegroups
if

NGROUPS
is
defined

*

Revision1.288/08/0809:46:24conrad
*

Standardizebuffersizes *Add"DESCRIBEDATASET"Command
*

Revision1.188/07/2513:15:19Conrad
*
Initialrevision

*/ #ifndefCLIENT_INCLUDE #include"config.h" #include"reply.h" #include<sys/uio.h> #include<sys/param.h> #include<machdep.h>
/* *

Clientstates */ #defineCSVERS #defineCSHELO #defineCS_USER #defineCS_MACHINE #defineCS_DMCMD #defineCS_LOCKWAIT #defineCS_DATAWAIT

/*
Needsversionnumber
*/ /*

Needsconversation
id"/ /*

Needsuserid"/ /*
Needsmachinetype*/ /*

Needsdatamanagercommand
*/ /*

Hangingonalock"/
/*
Waitingfordata‘■

:

/* *

Maximumnumber
oftokens
ina
command

*/ #defineCOM_MAX_TOKENW
/*

*
Clientdatastructure

*/ typedefstructclient

structclient Int UIDTYPE
#ifdefNGROUPS int GIDTYPE

#else

GIDTYPE
#endif

Int Int char char Int Int char Int Int Int structiOvec void Int

}

CLIENT;
:

Packagevariables *mCLIENT*clist; /* :
Macros *m.CL

FILENO(cp) #defineCL_DATAMODE(cp) #defineCL_DTYPE(cp) #defineCL_DSIZE(cp) #defineCL_IOVCNT(cp) #defineCL_IOV(cp) #defineCL_ATTRIBUTE(cp) #defineCL
FROM(cp) #defineCL_TO(cp)

{
*next; State; uid;/*ID'sonthissystem

*/
ngroups; groups(NGROUPS];

gid; fo;/*Filedescriptor
toclient*/

data_mode; “combu■ ;
/*
Commandparsingvariables"/ “args(COM_MAX_TOKEN];

nargs; indz;/*I/Ovariables
*/

ibu■ (BUFLEN); dtype; dsize; niov; *iov; “attr; Cfrom,Cto;

/*
DATAWAITstatevariables
*/

(cip)->■ o (cp)->data_mode (cp)->dtype (cip)->dsize (cip)->niov (cp)->iov (cp)->attr (cp)->cfrom (cp)->cto



dm/client.h #defineCLBUF(cp) #defineCL_BUFSIZ(cip) #defineCL
BUFCNT(cp)

/* *
Listofaccessfunctions

*/ CLIENT*cl_new(); Int void Int void int void void void void void

cl_free(); cl_input■ ); cl_parse(); cl_sleep■ ); cl_wakeup(); cl_fomask(); cl_name(); cl_help(); cl_data_wait(); cl_Consume();
#defineCLIENT_INCLUDE #endlf

(cp)->ibu■ (sizeof(cip)->ibu■ ) (clp)->indx
/*
Createnewclient*/ /*

Releaseoldclient*/ /*Getclientstoreadinput“■ /*Getclienttoparsecommand
*/ /*Getclienttohaltcommand

*/ /*Getclientto
resumecommand
*/ /*

Constructselect()mask*/ /*
Constructclientident*/ /*Printhelpmessage

*/ /*Setdatawaitstatevariables
"/ /*

Consumeinputdata‘■

5



dm/config.h
/* *

$Header:config.h,v1.388/09/0714:50:58conradExp$ *
$Log:config.h,v
$ *

Revision1.388/09/0714:50:58Conrad
*

Include"machdep.h"insteadofusingi■ oef's
*

Revision1.288/08/0809:46:26Conrad
*

Standardizebuffersizes *Add"DESCRIBEDATASET"command
*

Revision1.188/07/2513:15:20Conrad
*
Initialrevision

*/ #ifndefCONFIG_DM #include<stolio.h> #include<syslog.h> #include<sys/types.h> #include<machdep.h> #defineDM_LOGFILE"/usr/tmp/dm.log" #defineBPB8/*BitsPerByte“I
#defineIO_SIZE1023 #defineBUFLEN(IO_SIZE

+1)
#ifnde■TRUE #defineTRUE

1

#defineFALSE
0

#endlf #defineCONFIG_DM #endlf
5
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(void)■ olose(■ p);

}

closedir(dirp);
} /* *

ds_Create:
-
Create
adataSet */ int

ds_create(name,
clp) char"name; CLIENT“cip;

{

Intfo; charbuf[sizeofds_name
+10); externInterrno;

If

(mkdir(name,DS_DEF_MODE)
<0)

return(errno==EEXIST)
7

DS_EXISTS
:

DS_NOPERM;
(void)sprintf(buf,"%s/%s",name,DS_LOCKFILE);

if((fo=
creat(bu■ ,0664))
<0){

(void)rmoir(name); returnDS_NOPERM;
(void)close(fo);

#ifoefNGROUPS
(void)chown(name,cip->uid,-1); (void)chown(buf,clp->uid,-1);

#else

(void)chown(name,cip->uid,cip->gid); (void)chown(buf,clp->uid,cip->gid);
#endlf

returnDS_SUCCESS;
} /*

“ds_delete:
-

Delete
adataSet */ Int

ds_delete(name,
cip) char“name; CLIENT“cip;

if

(stromp(name,ds_name)
=0)

returnDS_WRONGFILE;

/*
“Wecan'tjustdeleteallthisstuffsincetheremay “stillbeclientsusingthedata.Wemustdetermine

*

whetherwehavepermission
todeletethecontents
of *

thedirectoryandreturn
a
valuebasedonthat.We

*
reallyoughttofigureoutwhetherthedirectoryitself

*
maybedeleted,butthat'sanotherstory. */ if((ds

permission(cp)
&DS
PERM_WRITE)
==0)

returnDS_NOPERM;
ds_remove
=
TRUE; returnDS_SUCCESS;

} /*

“ds_cleanup:
-
Close
adataset */ Int

ds_cleanup()
{

registerIntfo; Intn; charbuf[sizeofds_name+20); voidtol_flush(); externlonglseek();
if
(ds_fo
-0)

returnDS_SUCCESS;
/* *

LocktheID-fileandcheckthecountwithin.
If *

thecountis
non-zero,thenthereareotherrequests

*

coming.Justdecrementthecountandreturn/
*/ (void)sprintf(buf,"ºs■ ºs",ds_name,DS_LOCKFILE);

If((fo=
open(bu■ ,O_RDWR))
>=0){

(void)flock(■ d,LOCKEX); (void)read(■ o,(char*)&n,sizeofn); if
(n-->0){

(void)seek(■ o,OL,0); (void)write(■ d,(char")&n,sizeofn);

}

(void)flock(■ d,LOCK_UN); (void)close(■ d);
if(n>=0)

returnDSMORE;



dm/dataset.c } /* *
Clearoutthisdirectory

*/ if

(ds_remove)
{

(void)sprintf(buf,"/bin/rm-rf9%s",ds_name); (void)system(bu■ );
}

else

tolflush();
(void)flock(ds_fo,LOCK_UN); (void)close(ds_fo);

/* *

Resetpackagevariables
*/

ds_remove
=
FALSE; ds_fo

=-1;
ds_name[0]
=\0'; ds_mode

=0;
returnDS_SUCCESS;

} ■ ' *dsvisit:
-
Gointothedatasetdirectory

*/ int ds_visit()
If
(ds_fa
:
0)

return0;

returnchdir(ds_name);
} ■ ' *ds

permission:
-

Returnthepermission
tothedatasetbasedonclient */ Int

ds_permission(cip) CLIENT“cip;
{

#ifdefNGROUPS
registerinti;

#endif

s

if

(ds_name[0]
==\0')

returnDS
PERM_RW;

if
(cip->uid==ds_uid)

return(ds_mode
->6)&0x7;

#ifdefNGROUPS
else
{

for(i=0;i<
cip->ngroups;
it#)

If

(cip->groups[i]
==dsgid)

return(ds_mode
->3)&0x7;

returnds_mode
&0x7;

#else
elseif
(cip->gid==dsgid)

return(ds_mode
->3)&0x7;

else

returnds_mode
&0x7;

#endif
} /* *

ds_fohown:
-
Settheownership
ofthegivenfile(descriptor)

*/ void ds_fonown(fo)
Intfo;

if
(ds_fo
-0)

return;
(void)fohown(fo,ds_uid,dsgid);

/*

“ds_active:
-lsthere
a
datasetopened?

*/ Int
ds_active()

{

returnds_fo;

} /* *

ds_settimes:
-
Setaccessandmodificationtimes */

*/,Q---t■ ºN**º Jºs
%,sº•*,*:**

5 *-3
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void ds_settimes(atime,mtime) time_tatime,mtime;

{

if
(atimel=0)

ds_atime
=
atime;

If
(mtimel=0)

ds_mtime
=
mtime;

} /* *dsdescribe:
-

Describedataset
toclient */ void ds_describe(■ c)

Intfo; {

charbuf[BUFLEN]; reply(fa,RS_ACCEPT,RT_DM,RGOKAY,"Descriptionfollows"); replybeginASCII(fo); (void)sprintf(buf,"timeºld9%ld",ds_mtime,ds_atime); replyASCII(fo,buf); replyendASCII(fo);



/* *

$Header:dataseth,v1.388/08/0809:4628conradExp$

#define #define #define
/*

DS_SUCCESS
O

DS_READWRITE
0 DS

READONLY
1

*
Listofaccessfunctions

*/

*

Revision1.288/07/2914:59:53ConradInt
ds_open();
/*Opendataset“■

*AddfunctionsformakingproperaccountowndatasetfilesInt
ds_Create();
/*
CreatedataSet"/

-Int
ds_delete();
/*
Deletedataset"/

*

Revision1.188/07/2513:15:21ConradInt
ds_cleanup();
/*
Closedataset“■ *

Initialrevisionintds_visit();
/*Gotodatasetdirectory
“■ -int

ds_permission();
/*
Returnpermission
ondataset
“■ */voidds_fonown();

/*
Changeownership
toproject
“■

Int

ds_active();

/*Isthereanopendataset?"/

#ifndefDATASET_INCLUDE
voidds_settimes();
/*Setaccessandmodtimes*/

voidds_describe();
/*
Describedataset
toclient*/

#include"config.h" #include<sys/file.h>#defineDATASET_INCLUDE

#endif

/* *

Permissionmodesthatdatasetdirectoriesshouldhave */ #defineDS_DEF_MODE0775 #defineDS_LOCKFILE"...lockedby" /* *

Permissionmodesontablesandfiles */ #defineDS
PERM_READR_OK #defineDS

PERM_WRITEW_OK #defineDSPERM_RW(DSPERM_READIDSPERM_WRITE)
/* *

Maximumlengthof
datasetname */ #defineDS_NAMESIZEIO_SIZE #defineDS_MORE

-6
#defineDS
WRONGFILE
-5

#defineDS_UNAVAIL
-4

#defineDS_EXISTS
-3

#defineDS_NOFILE
-2 #defineDS_NOPERM

-1

dm/dataset.h
*
$Log:dataseth,v
$ *

Revision1.388/08/0809:46:28Conrad
*

Standardizebuffersizes *Add"DESCRIBEDATASET"Command
■ ' *

Returnvalues
*/

3.
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/* *

$Header:datatype.c,v1.688/10/0415:04:26conradExp$
*
$Log:datatype.c,v
$ *

Revision1.688/10/0415:04:26Conrad
*

Handleinputsastruestreamswithnorecordboundaries(newlinesare
*nolongerexpected
asthelastcharacter
ofaninputbuffer)

*

Revision1.588/09/2613:06:09Conrad
*

CheckforEOFevenin
data-waitmode

*

Revision1.488/09/0714:54:59Conrad *Usebufferedwritesinsteadofsystemcall
*

Revision1.388/08/0809:46:29Conrad
*

Standardizebuffersizes *Add"DESCRIBEDATASET"command
*

Revision1.288/08/0416:26:23Conrad
*

SupportdatatypeSTRINGandTABLE
*

Revision1.188/07/2513:15:21Conrad
*
Initialrevision

*/
#include"datatype.h" #include"error.h" #include"reply.h" #include"table.h" #include"client.h" #include<ctype.h> #definechartohex(c) #definehextochar(n)

(isoligit(c)
7(c)-'O':(c)-'A'+10) ((n)>97(n)-10+'A':(n)

+'O')

staticInt

type_size[DM_S_NTYPE]
={

1,/*
DM_S_INT1
*/ 2,/*

DM_S_INT2
*/ 4,/*

DM_S_INT4
*/ 8,/*

DM_S_INT8
*/ 4,/*

DM_S_FLOAT4
*/ 8,/*

DM_S_FLOAT8
*/ 16,/*

DM_S_FLOAT16
°/ 1,/*

DM_S_CHAR’■
4,/*

DM_S_STRING
‘■ 1,/*

DM_S_BYTE
*/ 4/*

DM_S_TABLE
*/

}; /* *

dt_size:
-

Returnthestoragesizeofadataelement
*/ Int

dt_size(dtype,dsize) Intdtype,dsize;
If

(type_size[dtype]
==-1)

returnsizeof(int);

else

returntype_size[dtype]“dsize;

} /*

“dt_supported:
+
Seeifthegiventypeis
supported

*/ int
dt_supported(dtype)

Intdtype;
{

switch(dtype)
{

caseDM_S_INT1: caseDM_S_INT2: caseDM_S_INT4: caseDM_S_FLOAT4: caseDM_S_FLOAT3: caseDM_S_CHAR: caseDM_S_BYTE: caseDM_S_STRING: caseDM_S_TABLE: return0;

caseDM_S_INT8: caseDM_S_FLOAT16: default:
return-1;

}

} /* *

dt_send:
-

Convertthegivendatatypeintoprintedform
-
andsend
itonthefiledescriptor

*/



E

dm/datatype.c
void dt

send(■ o,dtype,length,data) intfo; intdtype; intlength; Char"data;
{

voidsend_bytes(); voidsendshorts(); voidsend_longs(); voidsend_floats(); voidsenddoubles(); switch(dtype)
{

caseDM_S_INT1: caseDM_S_BYTE: caseDM_S_CHAR: send_bytes(fo,data,length); break;
caseDM_S_INT2: sendshorts(fa,(short

")data,length); break;
caseDM_S_INT4:

send_longs(fo,(long")data,length); break;
caseDM_S_FLOAT4: sendfloats(fa,(float")data,length); break;

caseDM_S_FLOAT3: senddoubles(fo,(double
*)data,length); break;

caseDM_S_INT8: caseDM_S_FLOAT16: caseDM_S_STRING: caseDM_S_TABLE: error
internal("dt_convertunimplementedtype");

/*

NOTREACHED
“■

default:
errorinternal("dtconvertunknowntype");

/*

NOTREACHED
“■

}

} /* *

send_bytes:
-
Sendstreamofbytestootherend(eachbyteis
converted
to *1or2hexdigitsfollowedbya

newline)

*/ static void send_bytes(■ o,data,length) Intfo; Char"data; Intlength;
{

#defineCHUNK(IO_SIZE/3) registerInti,n;
registerchar‘bp; registerchar‘edata; Charbuf[BUFLEN);

/*3=2hexbytes
+
newline
*/

edata
=data
+
length; while(data

«
edata)
{

bp=buf; for(i=0;i<
CHUNK&&data«
edata;itt){

If((n=(“data>>4)&Oxf)=0)

“bp++
=

hextochar(n);
n=
“data++
&Oxf; “bp++

=

hextochar(n); “bp++
=\n';

}
replywrite(■ o,bu■ ,bp-buf);

#undefCHUNK
} /* *

send_shorts:
-
Sendstreamofshortstootherend(eachshortis
converted
to -

minimalnumber
ofhexbytesfollowedbya
newline)

*/ static void sendshorts(fo,data,length) Intfo; short“data; intlength;
{

#defineCHUNK(IO_SIZE/5)/*5=4hexbytes
+
newline
*/

registerinti,j,n;
registerchar“bp; registershort*edata; Charbuf[BUFLEN);
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=data+
length; while(data

«
edata)
{

bp=buf; for(i=0;i<
CHUNK&&data«
edata;
itt){

for(j=
sizeof*data“BPB-4;j-0;j--4)

if
(((“data>>j)&Oxf)=0)

break;

while
(j>=0){

n=
(“data>>j)&Oxf; "bp++

=

hextochar(n);
j-=4;

}

“bp++
=\n'; data++;

}
replywrite(fa,buf,bp-buf);

}

#undefCHUNK
} /* *

send_longs:
-
Sendstreamoflongstootherend(eachlongsis
converted
to -

minimalnumber
ofhexbytesfollowedbya
newline)

*/ static void send_longs(fa,data,length) Intfo; long"data; intlength;
{

#defineCHUNK(IO_SIZE/9)/*9=8hexbytes
+
newline
*/

registerInti,j,n;
registerchar“bp; registerlong*edata; Charbuf[BUFLEN];

“bp++
=

hextochar(n);
j-=4;

}

“bp++
=\n'; data++;

}
replywrite(■ o,buf,bp-bu■ );

}

#undefCHUNK
} /* *

send_floats:
-
Send
a
streamoffloatstoclient */ static void send_floats(fo,data,length) intfo; float"data; Intlength;

{

#defineBSIZE14 #defineCHUNK(IO_SIZE
/

BSIZE)
registerchar“bp,*ebuf; registerfloat*edata; charbuf[BUFLEN]; edata

=data+
length; ebuf–buf+

sizeofbuf; while(data
«
edata)
{

for(bp=buf;bp<ebuf&&data«
edata;bp+=BSIZE)

(void)sprintf(bp,*%.6e\n","data++);
replywrite(■ o,bu■ ,bp-bu■ );

}

#undefBSIZE #undefCHUNK
/* *

send_doubles:
-
Send
a
streamof
doubles
toclient */ void senddoubles(■ o,data,length) Intfo;

edata
=data+
length; while(data

«
edata)
{

bp=buf; for(i=0;i<
CHUNK&&data
«
edata;
itt){

for(j=
sizeof*data
•

BPB-4;j-0;j--4)

if
(((“data>>j)&Oxf)=0)

break;

while(j--0){

n=
(“data>>j)&Oxf;

}
static
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dm/datatype.c double“data; Intlength;
{

#defineBSIZE24 #defineCHUNK(IO_SIZE
/

BSIZE)
registerchar‘bp,*ebuf; registerdouble“edata; charbuf[BUFLEN]; edata

=data+
length; ebuf–buf+

sizeofbuf; while(data
«
edata)
{

for(bp=buf;bp…ebuf&&data«
edata;bp+=BSIZE)

(void)sprintf(bp,"%.16evi","data++);
replywrite(■ d,buf,bp-bu■ );

}

#undefBSIZE #undefCHUNK
} ■ ' *

dt_strout:
-
Sendstringstofiledescriptor

*/ void dt_strout(■ d,len,data,ap) Intfo; Intlen; char“data; ATTR“ap;
{

registerInti;
registerlong“dp; registerchar“cp; dp=(long")data; for(i=0;i<len;it4){

cp=
STR_VALUE(ap,“dp++); replywrite(■ o,cp,strlen(cp)); replyputchar(fo,Vn');

}

} ■ ' *dtinput:
Readprinteddataintoabufferandreturnsnumber
of"bytes"consumed

*/

Int dt
input(clp,dtype,dsize,data,Count,ap) CLIENT“cip; intdtype,dsize; char"data; intCount; ATTR“ap;

{

Int
recw_bytes();

Int
recw_shorts();

int
recy_longs();

Int
recw_floats();

Int
recw_doubles();

Intn; switch(dtype)
{

caseDM_S_INT1: caseDM_S_CHAR: caseDM_S_BYTE: n=

recw_bytes(clp,data,count/dsize); break;
caseDM_S_INT2: n=

recw_shorts(cip,(short")data,count/dsize); break;
caseDM_S_INT4: n=

recw_longs(cip,(long")data,count/dsize); break;
caseDM_S_FLOAT4: n=recw_floats(cip,(float")data,count/dsize); break;

caseDM_S_FLOAT3: n=recw_doubles(cip,(double
*)data,count/dsize); break;

caseDM_S_STRING: caseDM_S_TABLE: n=recw_strings(cip,(long")data,count/dsize,ap); break;
caseDM_S_INT8: caseDM_S_FLOAT16: error_internal("dtinputfailed");

/*

NOTREACHED
“■

} if(n:0)

return-1;

return
n°

dt_size(dtype,
1);



F

dm/datatype.c
/* *

recw_bytes:
-

Receivesomebytesfromclientandreturnnumber
of -

bytesread */ static Int
recw_bytes(cip,
buf,count) CLIENT“cip; char"buf; IntCount;

{

registerchar“cp,*mark; registerIntn,nread;
/* *

GetASCIIdataintoinputbufferandinitvariables
*/ nread

=0; mark
=

CL_BUF(clp); "buf=0; /* *
Lookatthecharacters.
Ifthecharacter
isa
newline,we

*
knowwe'vereadagoodvalue.
Ifnot,thenit
mustbedata.

*
Wekeepgoing(alwaysmarkingthebeginning
ofthecurrent

*
pieceofdatum)untilwerunoutofdataorsatisfythe

*
read.Ineithercase,wemovetheremainingdatatothe

*
frontoftheinputbuffer.

*/ for(n=0,cp=mark;
n<CL
BUFCNT(clp)
&&count
>0;n++,cp-4)
{

if(“cp==\n')
{

nread-4; buf{4; mark=cp+1; if
(--count
>0)

"buf=0;

}
else

“bu■=(‘bu■&
4)|chartohex(“cp);

}

cl_consume(cip,mark
-

CL_BUF(cp)); returnnread;

} /* *

recw_shorts:

-

ReceiveSomeshortsfromclientandreturnnumber
of -

Shortsread */ static Int
recw_shorts(cip,
buf,count) CLIENT“cip; short"buf; intCOunt;

{

registerchar“cp,*mark; registerIntn,nread; nread
=0; mark

=CLBUF(cip); "buf=0; for(n=0,cp=mark;
n<CL
BUFCNT(clp)
&&count
>0;n++,Cp*4)
{

if(‘cp==\n')
{

nread-4; buf++; mark=cp+1; if
(--count
>0)

"buf–0;

}
else

"buf=("buf3-4)chartohex("cp);
}

cl_consume(cip,mark
-
CLBUF(cip)); returnnread;

} /* *

recw_longs:
-

Receivesomelongsfromclientandreturnnumber
of -

longsread */ static Int
recy_longs(clp,
buf,count) CLIENT“cip; long"buf; intCount;

{

registerchar‘cp,*mark; registerIntn,nread; nread
=0;

!)

*/º
*

*.
º

:

--
:

t
t/

_\\\

s
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=

CL_BUF(cp); "buf–0; for(n=0,cp=mark;
n<

CL_BUFCNT(clp)
&&count
>0;n++,cp-4)
{

if("cp==\n")
{

nread-4; buf++; mark
=cp+1; if

(--count
>0)

"buf=0;

}
else

"buf=
(‘buf--4)|chartohex("cp);

}

cl_consume(cip,mark
-

CL_BUF(cp)); returnnread;

} /* *

recw_floats:
-

Receivesomefloatsfromclientandreturnnumber
of -

floatsread

**/ 3.static
Int

recw_floats(cip,
buf,count) CLIENT“cip; float"buf; IntCOunt;

{

#defineBSIZE14

registerchar“cp; registerIntn,nread; doubleatof();
n=CL
BUFCNT(clp);

cp=CLBUF(cp); nread
=0; while(n>=BSIZE&&count:0){

"buftt
=
atof■ cp); nread:#4; count--; cp+=BSIZE;

n--BSIZE;
}

cl_consume(cip,nread
“

BSIZE); returnnread;
#undefBSIZE

3ºrº,&L-S-,*.ss'(,

} ■ ' *

recw_doubles:
-

ReceiveSomedoublesfromclientandreturnnumber
of -

doublesread */ static Int
recw_doubles(cip,
buf,count) CLIENT“cip; double“buf; intCount;

{

#defineBSIZE24

registerchar“cp; registerIntn,nread; doubleatof{);
n=CL
BUFCNT(clp);

cp=
CL_BUF(cp); nread

=0; while(n>=BSIZE&&count
>0){

"buftt
=
atof■ cp); nread:#4; Count--, cp+=BSIZE;

n--BSIZE;
}

cl_consume(cip,nread
“

BSIZE); returnnread;
#undefBSIZE

} /* *

recw_strings:
-

Receivesomestringsfromclientandreturnnumber
of -

stringsread */ static Int
recw_strings(clp,
buf,Count,ap) CLIENT“cip; long"buf; IntCOunt; ATTR“ap;

{

**

--
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dm/datatype.c registerchar“cp,*mark; registerIntn,nread;
/* *

GetASCIIdataintoinputbufferandinitvariables
*/ nread

=0; mark=CLBUF(cp);
/* *

Lookatthecharacters.
Ifthecharacter
isa
newline,we *

knowwe'vereadagoodvalue.
Ifnot,thenit
mustbedata.

*
Wekeepgoing(alwaysmarkingthebeginning
ofthecurrent

*
pieceofdatum)untilwerunoutofdataorsatisfythe

*
read.Ineithercase,wemovetheremainingdatatothe

*
frontoftheinputbuffer.

*/ for(n=0,cp=mark;
n<CL
BUFCNT(clp)
&&count
>0;n++,cpt.4)

if(‘cp==\n")
{

nread-4; “cp=\0'; "buf-4
=Str
lookup(ap,mark); mark

=cp+1;

} cl_consume(cip,mark
-CLBUF(cp)); returnnread;



*

$Header:datatype.h,v1.288/08/0416:26:26conradExp$ *
$Log:datatype.h,v
$ *

Revision1.288/08/0416:26:26Conrad *SupportdatatypeSTRINGandTABLE
*

Revision1.188/07/2513:15:22Conraddm/datatype.h
/* *

Initialrevision
*/ #ifndefDATATYPEINCLUDE #include"config.h" #include"dm_server.h"

/* *

accessfunctions
*/ intdt_size(); Int

dt_supported();
voiddt_send(); voiddt_strout(); Intdtinput(); voiddt_strin(); #defineDATATYPEINCLUDE #endlf

/*
Computesizeofdataelement
*/ /*

Whether
adatatypeis
supported

/*Senddatatoclient*/ /*Sendstringsto
client"/

/*Readindata"/ /*Readstringsfromclient'■

5
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/* *

$Header:dblock.c,v1.1089/03/0222:01:09pettExp$ *
$Log:dblock.c,v
$ *

Revision1.988/10/0415:04:28Conrad
*

Handleinputsastruestreamswithnorecordboundaries(newlinesare
*nolongerexpectedasthelastcharacter
ofaninputbuffer)

*

Revision1.588/08/0418:49:44Conrad
*
Clearoutdatablockaswellas
existenceblock

*

Revision1.488/08/0416:26:27Conrad *SupportdatatypeSTRINGandTABLE
*

Revision1.388/07/2915:00:38Conrad
*

Reversesenseof
comparison
forlocktesting

*

Revision1.288/07/2809:39:38Conrad
*
Whenaddingor
deletingrows,makesureall
attributesareeither

*

lockedor
available

/*

“dblock_alloc:
*

Allocate
adatablockwithgivenstartingindexandsize */

DBLOCK" dblock_alloc(start,
size,esize,zero) intstart,size; Intesize,zero;

{

registerDBLOCK“dp; externvoid“emalloc(); returndp;

} /*

“dblock_release:
-

Release
alistofdatablocks

*/ void
dblock_release(dp) registerDBLOCK“dp;

{

registerDBLOCK“next; while(dplaNULL)
{

next=
dp->next; dblockfree(dp);

dm/dblock.c
*

Revision1.1089/03/0222:01:09pett
*

declaredemalloclerealloc
toreturnvoid
" *

Revision1.888/09/2613:05:14Conrad
*

CheckforEOFevenin
data-waitmode

*

Revision1.788/09/2215:49:46Conrad
*
Markanattributeasmodified
ifacellis
cleared

*

Revision1.688/09/0714:54:40Conrad
*
Takeout
unnecessaryincludefile *

Revision1.188/07/2513:15:23Conrad
*
Initialrevision

*/
#include"table.h" #include"lock.h" #include"reply.h" #include"error.h" #include"datatype.h"

dp=
(DBLOCK")emalloc(sizeof(DBLOCK)); dp->start

=
start; dp->size

=size; dp->next
=
NULL; dp->exist

=
(DEXIST)emalloc(size
/
BPB); dp->data

=(void")

emalloc(esize"size);
if
(zero)
{

bzero((char
*)
dp->exist,size
/
BPB); bzero((char

*)
dp->data,esizesize); dp=next;

}

} /* *

dblock_free:
-

Releasedatablock */ void dblockfree(dp) registerDBLOCK“dp;

(void)free((char
*)
dp->data);



:

dm/dblock.c (void)free((char
*)
dp->exist);start=(last==NULL)70:last->start
+

last->size;(void)free((char
*)dp);while(dp->start
+
dp->size
=n){

dp=
dblock_alloc(start,DE_SIZE,esize,TRUE);

if(last==NULL)

/*
ap->dblock
=dp;*

dblock_add:else
-
Addanewrowtoanattributelast->next
=dp;*/last=dp;voidstart+=DE_SIZE;dblock_add(ap,

n)}ATTR“ap;
} Intn;}{

registerDBLOCK“dp,“last;/*
registerIntStart,esize;
*

dblock_find:

-
Findthedatablockthatcontains
a
particularrow

If
(ap->ncell>=n)*/

return;DBLOCK"
last=
NULL;dblock_find(dp,inum) for(dp=

ap->dblock;
dp-NULL;dp=
dp->next)registerDBLOCK“dp;

last=dp;registerIntinum;

if(last–
NULL&&last->start
+
last->size
>n){

/*
Alreadyhavespace“■

registerIntn;
return;

while(dpleNULL)
{

/*n=inum
-

dp->start;
*
Weactuallyhavetoaddtherow.Ifwedidn'thaveanyrowsif(n>=0&&n<dp->size)

*
andtheaddedrowis
numberedlessthan

DE_FRAGMENT,
thenbreak; “weallocate

a
smallblock.
Ifwehavea
fragmentonly,anddp=

dp->next;
*
thenewrowisbeyondthefragment,weextendthefragment

*
intoafullblock.Otherwise,weallocate
afullreturndp;

*
Sizeblock.
}*/ esize

=

dt_size(ap->dtype,ap->dsize);
/* if(last==NULL&&n<

DE_FRAGMENT)
*

inst_new:
ap->dblock
=
dblockalloc(0,DE_FRAGMENT,esize,TRUE);
-

Create
anewinstanceforatable

else
{*/

if(lastl-NULL&&last->size==
DE_FRAGMENT)
{int

dp=dblockalloc(0,DE_SIZE,esize,TRUE);inst_new■ cip,trame,inum) (void)bcopy((char
*)
last->exist,(char*)
dp->exist,CLIENT“cip;

last->size
/
BPB);Char“tname;

(void)bcopy((char
*)
last->data,(char*)
dp->data,Int*inum;

esize
“

last->size);
{ ap->dblock

=dp;registerTABLE*tp; dblockfree(last);registerATTR“ap; last=dp;registerIntmax;

}

externtime_ttime();

---
--r-
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/* *
Findthetable */ tp=

tol_find(tname);
If(tp==NULL
||

tºp->deleted)
returnTBL_NOSUCH;

if

(lock_mode(tp->lock,
cip)=
LOCKWRITE)

returnTBL_NOPERM;
/* *

Makesureall
attributesareeitherwrite-locked
byclient

*ornotlockedatall */ for(ap=
to->attr;apI-NULL;ap=
ap->next)

if

(lock_by_other(ap->lock,
clp)<0)

returnATTR_NOPERM;
/*

*Addthenewinstance.Wedon'tactuallybump
*
theinstancecountsincenodatahasgoneinyet. */ max=

inst_max(tp)
+1; for(ap=

tºp->attr;ap=NULL;ap=
ap->next)

dblock_add(ap,max);
tp->mtime
=

time((time_t
“)0); returnINST_SUCCESS;

§

dm/dblock.c
}

*inum
=max;

/* *
instdelete:

-

Deleteaninstance
*/ int instdelete(cip,thame,inum) CLIENT“cip; char“tname; Intinum;

{

registerTABLE*tp; registerATTR“ap; voidce'■clear();
/* *

Findthetable */

-*-A"*/

%.sºrsr.º._ººf9

tp=

th_find(tname);
If(tp==NULL
|

typ->deleted)
returnTBL_NOSUCH;

if

(lock_mode(tp->lock,
cip)=
LOCKWRITE)

returnTBL_NOPERM;
/* *

Makesureall
attributesareeitherwrite-locked
byclient

*ornotlockedatall */ for(ap=
to->attr;ap=NULL;ap=

ap->next)
if

(lock_by_other(ap->lock,
cip)<0)

returnATTR_NOPERM;
/* *

Emptyoutthecellsforalltheattributes
*/ for(ap=

to->attr;ap=NULL;ap=
ap->next)

(void)cellclear(ap,inum,inum);
tp->mtime
=

time((time_t
")0); returnINST_SUCCESS;

} /* *
cellclear:

-
Clearoutcellsofanattribute

*/ static void cell_clear(ap,from,to) ATTR“ap; Intfrom,to; {

registerDBLOCK“dp; registerinti,n;
registerIntbyte,bit; Intbefore,after; externtime_ttime();

/* *
Findthebeginning
ofthestufftobecleared

*/ if
(from
>
ap->ncell)

return;
if
(++to
>

ap->ncell
+1)

to-
ap->ncell
+1;

º,º--7,.Nºº
yº**.-*_---
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dm/dblock.c dp=

dblock_find(ap->dblock,
from); /* *

Zapoutthedatafrombeginning
toend */ for(i=

from;i.;to;it?)
{

n=i-
dp->start;

if(n==dp->size)
{

dp=
dp->next;

n=i-
dp->start;

}
byte=
n/BPB; bit=1<<(n°4,BPB);

if

((dp->exist■ byte)
&bit)=0){

dp->exist■ byte]
&=-bit; ap->ndata--;

}

}

ap->mtime
=

time((time_t
“)0);

ap->modified
=
TRUE;

/* *
Nowupdatetheneellfieldoftheattribute

*/ If(to<
ap->ncell)

return;
before
=

inst_max(ap->table);
i=
ap->ncell; while(i--0){

dp=

dblock_find(ap->dblock,
i); for(n=

dp->size
-1;n>=0;n--)
{

byte=n/
BPB; bit=1<<(n°4,BPB); if

((dp->exist■ byte)
&bit)=0){

ap->ncell
=
dp->start
+n; gotofound;

}

} i=
dp->start-1;

ap->ncell
=-1;

found:
after=

inst_max(ap->table);
if
(before
l=after)

ap->table->mtime
=

ap->mtime;
return;

/* °

cell_empty:
-

Emptyoutacell */ Int
cell_empty(cip,trame,aname,from,to) CLIENT“cip; Char"tname,"aname; Intfrom,to; {

registerTABLE*tp; registerATTR“ap; voidcellclear();
/* *

Makesurethatthetableandattributeexistandlockedproperly
*/ tp=

th_find(tname);
If(tp==NULL
||

tºp->deleted)
returnTBL_NOSUCH;

for(ap=
to->attr;ap=NULL;ap=
ap->next)

if

(stromp(ap->name,aname)==0)

break;

if(ap==NULL)
returnATTR_NOSUCH;

if

(lock_mode(ap->lock,
cip)=
LOCKWRITE)

returnATTR_NOPERM;
cell_clear(ap,from,to); returnINST_SUCCESS;

} /* *

inst_max:
-

Returntherownumber
ofthelastinstance
inatablewith

-
anydataassociatedwithit. */ Int

inst_max(tp) TABLE*tp;
{

registerATTR"ap; registerIntn;
=-1; for(ap=

to->attr;apI-NULL;ap=
ap->next)
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dm/dblock.c
if
(ap->ncell
>n)

n=
ap->ncell;

returnn;

} /* *

cell_read:
-
Read
a
rangeofcells */ Int

cell_read(clp,thame,aname,from,to) CLIENT“cip; char“tname,"aname; Intfrom,to; {

registerTABLE*tp; registerATTR"ap; registerDBLOCK“dp,“startdp; registerIntstart,
i,n;

registerIntbyte,bit; voidsend_data();
/* *

MakeSuretableandattributeexist
*
andattribute
is
locked

*/ tp=

thi_find(tname);
If(tp==NULL
||

to->deleted)
returnTBL_NOSUCH;

for(ap=
to->attr;aplaNULL;ap=
ap->next)

if

(stromp(ap->name,aname)==0)

break;

if(ap==NULL)
returnATTR_NOSUCH;

if

(lock_mode(ap->lock,
cip)==
LOCK_NONE) returnATTR_NOPERM;

/* *

Normalizethefromandtoindices
*/ if(from

>
ap->ncell)

returnCELL_SUCCESS;
if(to-
ap->ncell)

to-
ap->ncell;

/* *
Loopthroughthecellsandfigureoutranges

}

*/ start=-1; dp=

dblock_find(ap->dblock,
from); for(i=

from;
i
<=to;it?)
{

if(ix=dp->start
+
dp->size)

dp=
dp->next;

n=i-
dp->start; byte=

n/BPB; bit=1<<(n°4BPB);
if

((dp->exist■ byte)
&bit)=0){

if
(start==-1){

start=i,
startdp
=dp;

else
{

if(start
–-1){

send_data(clp,
ap,start,i-1,startdp); start=-1;

}

} if(start
--1)

send_data(clp,
ap,start,to,startdp);

returnCELL_SUCCESS;
/* *

Send_data:
-
Send
a
rangeofdatatoclient */ static void send_data(clp,

ap,from,to,dp) CLIENT“cip; ATTR“ap; Intfrom,to;
DBLOCK"dp;

{

registerInti,
esize; registerintstart,len,remain; esize

=

dt_size(ap->dtype,ap->dsize);
i=
from; while

(i<=to){

/* *
Senddatafromthisdatablock
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dm/dblock.c
*/ start=i-

dp->start; len=dp->size
-
start; remain

=to-i+1; if(len>
remain)

len=remain;
reply
data(CL_FILENO(cp),CL_DATAMODE(cp),ap->dtype,

ap->dsize,
i,len, ((char

*)
dp->data)
+start“esize,ap);

/* *

Advance
tonextblock */

i
+=len; dp=

dp->next;
}

} /* *
cellwrite:

-

Handle
a
writeCommandfromuser. */ int cellwrite(cp,thame,aname,from,to) CLIENT“cip; char“tname,“aname; intfrom,to; {

registerTABLE*tp; registerATTR*ap; registerDBLOCK“dp,*ndp; registerIntn,esize,
i,

structiovec“iov,“ip; externvoid“emalloc();
/* *

Makesuretableandattributeexist
*
andattribute
is
locked

*/ tp=

tol_find(tname);
If(tp==NULL
||

to->deleted)
returnTBL_NOSUCH;

for(ap=
typ->attr;apI-NULL;ap=
ap->next)

if

(stromp(ap->name,aname)==0)

break;

if(ap==NULL)
returnATTR_NOSUCH;

if

(lock_mode(ap->lock,
cip)=
LOCKWRITE)

returnATTR_NOPERM;
/* *

Wedon'tmarkthedataaspresentuntilallthedata
*
hascomeoverbecausetheclientmaydieaftersending

*
theWRITEcommandbutbeforesendingthedata.We

*
willmarkthedataaspresentAFTERallthedatahave

*

arrived.Sowesticktheappropriateinformation(including
*aniovecstructurewhichcontainspointers
todatastorage

*

areas)intheclientstateandsaythingsareokay. */
dblock_add(ap,
to);/*Makesurethereisspace
“■ n=1;/*

Count
#
iovec'sneeded
"/ dp=

dblock_find(ap->dblock,
from); for(ndp=dp;nop->start

+
nop->size
=to;nop=
nop->next)

n++;

esize
=

dt_size(ap->dtype,ap->dsize);
/* *

Wefillinaniovecstructurebyfillinginthefirst
*
blockbyhand,fillingin
intermediateblocksinaloop,

*
andthelastblockbyhandagain */ iov=

(structiovec
*)
emalloc(n
*

sizeof(structiovec)); iov[0].iov_base
=
((char
*)
dp->data)
+
((from
-

dp->start)“esize);
i=
(dp->start
+
dp->size
-to+1)7
(dp->start
+

dp->size):
to+1; iov[0].iov_len

=(i-from)“esize; dp=
dp->next; for(p=iov+1,i=2;i<n,p4+,it4){

ip->iovbase=
(char*)
dp->data; ip->iov_len

=
dp->size“esize; dp=

dp->next;
} if(i==n){/*Only

if
thereismorethanoneblock‘/

ip->iov_base
=
(char*)
dp->data; ip->iov_len

=(to-
dp->start
+1)
“esize;

}

cl_datawait(cip,ap->dtype,ap->dsize,
n,iov,(void")ap,from,to); returnCELL_SUCCESS;

} /* *
celldata:

+
Readdataintocells */
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Int celldata(cip) CLIENT“cip;

{

registerInti,n;
registerIntbyte,bit; registerATTR“ap; registerDBLOCK“dp; Intfrom,to;

structiovec“ip; for(i=0,ip=
CL_IOV(cp);
i<

CL_IOVCNT(cp);
it4,p4+)

if

(ip->iov_len
>0)

break;

If(i--
CL_IOVCNT(cp)) error_internal("cell

datafailed");
ap=(ATTR
)

CL_ATTRIBUTE(cp);
if

(CL_DATAMODE(cp)
==
REPLY_IN_BINARY

&&CL
DTYPE(cp)
=

DM_S_STRING
&&CL
DTYPE(cp)
=

DM_S_TABL while(i.<
CL_IOVCNT(cp))
{

if

(CL_BUFCNT(cp)
>=
ip->iov_len)
{

(void)bcopy(CL_BUF(cip), (char*)

ip->iov_base,ip->iov_len); cl_consume(cp,ip->iov_len); ip->iov_len
=0; ip++; i4+;

else
{

(void)bcopy(CL_BUF(cp), (char*)
ip->iovbase,CLBUFCNT

ip->iovbase+=CL
BUFCNT(cp); ip->iov_len

-=

CL_BUFCNT(cp); cl_consume(cip,
CL
BUFCNT(cp)); break;

}
else
{

while(i.<
CL_IOVCNT(cp))
{

n=dt
input(cip,CL_DTYPE(cp),CL_DSIZE(cp), ip->iovbase,ip->iov_len,ap);

ip->iov_len
--n; ip->iovbase+=n; if

(ip->iov_len
z=0){

ip++;

i++;

}

} If(i.<
CL_IOVCNT(cp)) return-1;

/*
“We'vereadinallthedataweexpected.Nowwecanset

*allthedataaspresent.
*/ from=CL

FROM(cp);
to−
CL_TO(cp);

dp=

dblock_find(ap->dblock,
from);
i=
(dp->start
+
dp->size
-1<to)7

(dp->start
+
dp->size
-
1):to; while(ix-from)

{

n=i---dp->start; byte=
n/BPB; bit=1<<(n°4BPB);

if

((dp->exist■ byte)
&bit)=0){

dp->exist■ byte]
||=bit;

ap->ndata++;
}

} dp=
dp->next; for(i=2;i<

CL_IOVCNT(cp);
#4)
{

for(n=0;n<
dp->size;n++)
{

byte=
n/BPB; bit=1<<(n°4BPB);

if

((dp->exist■ byte)
&bit)==0){

dp->exist■ byte]
||=bit;

ap->ndata++;
}

} dp=
dp->next;

} If(i==
CL_IOVCNT(cp))
{

for(i=
dp->start;
i<to;it4){

byte=
n/BPB; bit=1<<(n°4BPB);

if

((dp->exist■ byte]
&bit)==0){

dp->exist■ byte]
||=bit;

ap->ndata++;
}

h(to>
ap->ncell)



20uun■ ºu:Eng1
=

pe■ pou<-de
:(O(,
„Teuup))euu!!
=
eu■ uu<-de

‘O■=
|||80UK-de

0'X10OIqp/uup
125



/* *

$Header:dio.c,v1.989/03/0221:43:09
pettExp$ *

$Log:dfio.c,v
$ *

Revision1.889/02/2318:24:49pett
*

changedsomedeclarations
totakeadvantage
of
machdep.h

*

Revision1.788/09/1523:04:15Conrad
*
Makesureinputandoutputagreeonwhatisinafile *

Revision1.688/09/1414:29:01conrad
*

Changevariable"table"to"tablelist"sodoxdoesn'tchoke
*

Revision1.588/09/0916:51:02Conrad
*

Checkfilenameagainstfilename,nottablename
*

Revision1.388/08/0416:26:29Conrad
*

SupportdatatypeSTRINGandTABLE
*

Revision1.288/07/2915:00:57Conrad
*
Makesureproperaccountownsdatasetfiles

*

Revision1.188/07/2513:15:23Conrad
*
Initialrevision

§

dm/dfio.c
*

Revision1.989/03/0221:43:09pett
*

changedemallocdeclaration
tovoid
" *

Revision1.488/08/0809:46:31Conrad
*

Standardizebuffersizes *Add"DESCRIBEDATASET"Command
*/

#include"table.h" #include"datatype.h" #include"dataset.h" #include<pwd.h>
■ ' *

Thisfile
implementstheI/O
operations
toandfromdatafileswithin

*adataset.Theformatofthefileis: -

Header:
"
sizeofHIO=28bytes

-

Tables:MAGIC
2bytemagicnumber

-
TablestructuresizeofTIO

-
Tablenamevariablelength(hasnull)

-

AttributestructuresizeofAIO

variablelength(hasnull) bitfield
+data

-

Attributename
-
Datablocks #defineMAGIC((short)0x4057) #defineVERSION1 #defineHMAGIC"MMWBdatafileversion9%dMn" typedefstructhio

{/*
Headerwithversionnumber
*/

charheader(28];
}
HIO; typedefstructtio/*Tablestructure

*/

intclass; Intnattr; UIDTYPEuid; GIDTYPEgid; time_tmtime,atime; Intnamelen;
}
TIO; typedefstructaio/*

Attributestructure
*/

shortdtype,dsize; Intnoell; IntnCata; UIDTYPEuid; GIDTYPEgid; time_tmtime,atime; Intnamelen;
}
AIO; /*

“thl_read:
-
Read
a
tableinfromfile */ Int

thl_read(■ p,filename) FILE“■ p; char"filename;
{

registerInti; HIOh; TIOt; TABLE*tp; Intversion; shortmagic; char*name;
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dm/dfio.c structpasswd“pp; Intgetattribute(); char"copy_string(); externvoid“emalloc();
/* *

Checktheheader
*/ if

(fread((char
*)&h,sizeofh,1,fp)=1)

return0;

if

(sscan■ (h.header,HMAGIC,&version)
la1)

return0;

if
(version
=
VERSION)

return-1;

/* *
Readinthetables */ while(fread((char

*)
&magic,sizeofmagic,
1,fp)==1){

/*
Checkmagicnumberfor
consistency
*/ if

(magicla
MAGIC)

return-1;

/*Readtableheader
&name*/ if

(fread((char
*)&t,sizeof
t,1,fp)=1)

return-1;

name
=
(char*)

emalloc(t.namelen);
If

(fread(name,
1,
t.namelen,
fp)=
t.namelen)
{

(void)free(name); return-1;

} /*
Createthetable*/ tp=

(TABLE
*)

emalloc(sizeof(TABLE)); tp->next
=tablelist; table_list

=to; tp->name
=
name; tp->filename

=

copy_string(filename); tp->class
=
t.class; tp->attr

=
NULL; tp->lock

=

lock_find(LOCKTABLE,(void")to); tp->uid
=tuid; tp->gid

=tigid; pp=
getpwuid((int)to->uid);

if(pp==NULL)
tp->owner
=
"nobody";

else

tp->owner
=

copy_string(pp->pw_name);
tp->deleted
=
FALSE; tp->modified

=
FALSE; tp->holder

=
NULL; tp->mtime

=
t.mtime; tp->atime

=t
atime; tp->nattr

=t
nattr; /*Readattributes

*/ for(i=0;i<
(p->nattr;
it4)

if(getattribute(■ p,
tp)<0){

attr
release(tp->attr); return-1;

}

}

return0;

} /* *
getattribute:

-
Readanattributefromafile */ static Int getattribute(■ p,

tp) FILE“■ p; TABLE*tp:
{

AIOa; ATTR“ap; char“name; structpasswd“pp; int
get_dblock(); externvoid“emalloc();

/* *
Readin
attributeheaderandname */ if

(fread((char
*)&a,sizedfa,1,fp)=1)

return-1;
name
=
(char*)

emalloc(a.namelen);
If

(fread(name,
1,
a.namelen,
fp)=
a.namelen)
{

(void)free(name); return-1;



} if

(ap->dtype
==
DM_S_STRING
||

ap->dtype==
DM_S_TABLE) if(strread(■ p,ap)<0)

return-1;

}
elseif

(ap->dtype
==
DM_S_STRING
||

ap->dtype
==
DM_S_TABLE) strinit(ap);
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} /*

*get_dbl
*/

/* *
Createattribute

*/ ap=(ATTR
)

emalloc(sizeof(ATTR)); ap->next
=
to->attr; tp->attr

=ap; ap->name
=
name; ap->dsize

=
a.dsize; ap->dtype

=
a.dtype; ap->ncell

=
ancell; ap->ndata

=
a.mdata; ap->mtime

=
a.mtime; ap->atime

=
a.atime; ap->uid

=
a.uid; ap->gid

=
a.gid; pp=

getpwuid((Int)ap->uid);
ap->owner
=
"nobody";

else

ap->Owner
=

Copy_string(pp->pw_name);
ap->lock
=

lock_find(LOCKATTR,(void")ap); ap->table
=typ;

ap->modified
=
FALSE; ap->dblock

=
NULL;

/* *
Readindatablocks

*/ if
(ap->ncell>=0){

if

(get_dblock(■ p,
ap)<0){

attrfree(ap); return-1;

return0; ock: Readindatablocks

static int
get_dblock(■ p,
ap) FILE“■ p; ATTR“ap;

{

registerIntsize,Count; DBLOCK“dp,“last; Intesize,bsize,start; externvoid“emalloc(); start=0; bsize
=

DE_FRAGMENT; esize
=

dt_size(ap->dtype,ap->dsize); for(count
=

ap->ncell;count>=0;
count-=DE_SIZE)
{

size=
(count
>

DE_SIZE)
7

DE_SIZE
:

count;
if(size>
bsize)

bsize
=
DE_SIZE;

dp=
dblock_alloc(start,bsize,esize,FALSE);

if

(ap->dblock
==NULL)

last=

ap->dblock
=dp;

else
{

last->next
=dp; last=dp;

} if

(fread((char
*)
dp->exist,bsize
/
BPB,1,■ p)=1){

attrfree(ap); return-1;

} if

(fread((char
*)
dp->data,esize,bsize,fp)=
bsize)
{

attrfree(ap); return-1;

start+=size;

}

return0;

} /* *
Herebeginstheoutputroutines.Thestrategy
isto
construct

*alistof
structure,oneforeachfile.Thestructurealsocontains

*
thelistoftablesthatbelong
inthatfile.Usingthelistof *

Structures,wecandeterminewhichfilesneedtoberewritten.
*/ typedefstructtist

{
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}

TLIST; typedefstructflist
(

structflist*next; Char*filename; TLIST*tlist;

}

FLIST;
/*

*thl_flush:
-
Flushalltablesouttodisk */ void tolflush()

{

registerFLIST“■ p,*n■ p; registerTLIST‘tip,“ntip; registerFLIST*flist; registerTABLE*tp; registerATTR“ap; Intflush,ntable; voidwritetables(); externvoid“emalloc();
if
(ds_active()
<0)

return;
/*

/ flist=
NULL;

*

Constructthelistof
structures

for(tp=tablelist;tol-NULL;to-
to->next)
{

tip=(TLIST
*)

emalloc(sizeof(TLIST)); tip->table
=typ; for(fp=flist;fp=NULL;fp=

fp->next)
if

(stromp(■ p->filename,tp->filename)
==0)

break;

if(■ p=
NULL) else

{

tip->next
=
■ p->tlist; tip->next

=
NULL; fp=

(FLIST
*)

emalloc(sizeof(FLIST)); fp->next
=flist; fp->filename

=

to->filename; flist=■ p;

}

fp->tlist
=tip;

} /* *
Loopthroughthelistof
structures
toseewhichones

*
needtobeflushedout */ for(fp=flist;fp=NULL;

■ p=
■ p->next)
{

flush=
FALSE; ntable

=0; for(tip=
fp->tlist;tip=NULL;t■ p=
tip->next)
{

tp=
tip->table;

if

(!tp->deleted) ntable++;
If
(flush)

continue;
/* *Ifthetablestructurechanged

oranydata “blockschanged,wemustflushtabletodisk */ If

(tp->modified) flush=
TRUE;

else

for(ap=
to->attr;ap=NULL;ap=
ap->next)

if

(ap->modified)
{

flush=
TRUE; break;

}

} if
(ntable==0)

(void)unlink(■ p->filename);
elseif
(flush)

writetables(■ p);
/* *

Releasealltheallocatedspace */ for(tip=
fp->tlist;tip-NULL;t■ p=ntip)
{

ntip=
tip->next; (void)free((char

*)tip);

}

#ifdefSAFE
/* *Ifallwritesaresuccess,moveallfilestotherightplaces

*/
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#endlf

for(p=flist;p=
NULL;
■ p=n(p)
{

nfp=
fp->next; (void)free((char

*)■ p);

} /*
*writetables:

-
Write
asetoftablesouttoafile */ static void writetables(fip) FLIST“■ p;

{

registerTLIST"tip; registerFILE“■ p; HIOh; voidputtable();
#ifoiefSAFE

/* *
Writeto
anotherfilefornow.
Ifallis
successful,

*
fileswillbemovedintotheproperplaces

*/

#else
if((fp=

fopen(fip->filename,
"w"))==NULL)
{

syslog(LOG_ERR,"9%s:%m",fip->filename); return;
}

ds_■ chown(fileno■ fp));
#endif

(void)sprintf(h.header,HMAGIC,VERSION); (void)■ write((char
*)&h,sizeofh,1,fp); for(tip=

fip->tlist;tipl-NULL;tip=
tip->next)

puttable(■ p,tip->table);
(void)folose(■ p);

} /* *
puttable:

-
Writeouta
tabletoafilestream

*/ Static void

puttable(■ p,tp) FILE*■ p; TABLE*tp:
{

TIOt; ATTR“ap; shortmagic; voidputattribute(); magic
=
MAGIC; (void)■ write((char

*)
&magic,sizeofmagic,
1,fp); t.class

=
typ->Class; t.nattr

=
to->nattr; t.uid=

tºp->uid; t.gid=
typ->gid; t.mtime

=
to->mtime; t.atime

=
to->atime;; t.namelen

=

strlen(tp->name)
+1; (void)fwrite((char

*)&t,sizeof
t,1,fp); (void)■ write(tp->name,

1,
t.namelen,fp); for(ap=

to->attr;apI-NULL;ap=
ap->next)

putattribute(■ p,ap);

} /* *
putattribute:

º
Writeanattributeouttoafilestream

*/ static void putattribute(■ p,ap) FILE*■ p; ATTR“ap;
{

AIOa; voidputdblock();
/* *

Writeattributeheader
*/ a.dtype

=
ap->dtype; a.dsize

=
ap->dsize; a.ncell

=
ap->ncell; a.n.data

=
ap->ndata; a.uid=

ap->uid; a.gid=
ap->gid; a.mtime

=
ap->mtime;
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=
ap->atime; a.namelen

=

strlen(ap->name)
+1; (void)■ write((char

*)&a,sizeofa,1,fp); (void)■ write(ap->name,
1,
a.namelen,fp); /* *

Writeindividualdatablocks
*/ if

(ap->ncell>=0){

putdblock(■ p,ap); if
(ap->dtype
==
DM_S_STRING
||
ap->dtype
==
DM_S_TABLE) strwrite(■ p,ap);

}

} /* *
putdblock:

-
Writedatablocksouttofilestream

*/ static void putdblock(■ p,ap) FILE“■ p; ATTR“ap;
{

registerDBLOCK“dp; registerIntCount,size,esize; size=
(ap->ncell>=
DE_FRAGMENT)
7

DE_SIZE:DE_FRAGMENT, esize
=

dt_size(ap->dtype,ap->dsize); for(count
=
ap->ncell,dp=
ap->dblock;count>=0;

count-=size,dp=
dp->next)
{

(void)fwrite((char
*)
dp->exist,size
/
BPB,1,■ p); (void)fwrite((char

*)
dp->data,esize,size,fp);
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/* *

$Header:dn.c,v1.889/02/2318:02:52pettExp$ *
$Log:dm.c,v
$ *

Revision1.889/02/2318:02:52pett
*

changedsomedeclarations
totakeadvantage
of
machdep.h

*

Revision1.788/10/1711:48:15Conrad
*
Don'tdelaywritesforTCPconnections

*

Revision1.688/10/0612:45:38Conrad *Addstatisticsgathering
*

Revision1.588/09/1414:29:09Conrad
*
Stoprecordingtimesinsyslog

*

Revision1.488/09/0714:51:43Conrad
*
Putincodefor
measuringidletime

*

Revision1.388/08/0418:36:21Conrad
*
Dumpcoreon
appropriatesignals

*

Revision1.288/08/0416:25:44Conrad
*
Don'tplaywithstopandcontinuesignals

*

Revision1.188/07/2513:15:24Conrad
*
Initialrevision

*/
#include"config.h" #include"dm_server.h" #include"client.h" #include"reply.h" #include"error.h" #include"dataset.h" #include<sys/time.h> #include<sys/socket.h> #include<netinet■ in.h> #include<netinet/tcp.h> #include<signal.h> #ifoiefTIMES #definedifftime(l,e)

\

(((I)->tv_sec
-

(e)->tv_sec)
*

1000000
+

((I)->tv_usec
-

(e)->tv_usec))
#endlf #ifdefSTATS

Int
nlock_com,ntotal_Com; #endlf staticchar“usage_msg[]

={

"dm-Ccid[-d]", "-C\tconversationidentifier", NULL,

};
staticchar“cid=

"project®host.domain";
■ ' *

dm:
-
Datamanager.Thisprocessuses
a

non-preemptivemulti-tasking
-

approach
to
handlemultipleclients.Eachclientis
guaranteed

-toreturntothemainloopwhenblocking(forI/O,locks,etc). */
main(ac,av) intaC; Char“av;

{

registerIntC; fo_setreadfos; Intfo; structSockaddrSa; IntSalen; Intdebug;
#ifoiefTIMES

structtimevalbefore,after; longbusy,idle;

#endlf
externIntoptind; externChar"optarg; voidmakesocket(); Int

check_socket();
Intbomb();

#ifoiefvax

externInt
_pw_stayOpen; _pw_stayopen

=
TRUE;
/*BSDhack*/

#endlf
while((c=
getopt(ac,av,"C:"))=EOF)

switch(c){
case'C': default:

cid_set(Optarg); break;
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usage(usage_msg);
/*

NOTREACHED
“■

}

debug
=
isatty(0);

lf
(debug)

makesocket();
else

#ifdefLOG_LOCAL4
openlog("mmwb-dm",LOG_PID,LOG_LOCAL4);

#else

openlog("mmwb-dm",LOG_PID);

#endif
for(c=1;c<NSIG;c.44)

(void)signal(c,bomb);
(void)signal(SIGPIPE,SIG_IGN); (void)signal(SIGTERM,SIG_IGN); (void)signal(SIGTSTP,SIG_DFL); (void)signal(SIGCONT,SIG_DFL);

/*
ignoredispatcherkills“■

/* *
Makesurewe'rereallywaitingforclients

*/ if

(check_socket()
<0){

syslog(LOG_ERR,"check_socketfailed"); exit(1);

more:
/* *

Nowwaitforclients.Weuseado-whilelooptomakesure
*
thatweacceptatleastoneclientfirst. */

#ifdefTIMES
(void)gettimeofday(&after,(structtimezone
*)
NULL); busy=idle=0;

#endi■
do
(

FD_ZERO(&read
fos);

FD_SET(0,&read_■ as); cl_fomask(&read_fos);
#ifdefTIMES

(void)
gettimeofday(&before,(structtimezone
*)
NULL); busy+=

diff_time(&before,&after);

#endif

if

(select(FD_SETSIZE,&readfos,(■ oset")NULL,

(■ oset")NULL,(structtimeval
*)
NULL)=-1){

syslog(LOG_ERR,"select:%m"); error_internal("select()error");
/*

NOTREACHED
“■

#ifdefTIMES

(void)gettimeofday(&after,(structtimezone
*)
NULL); idle+=difftime(&after,&before);

#endif

cl_input(&readfos); if

(FD_ISSET(0,&read_■ cs))
{

/*Newclientconnectionrequest
*/ Salen

=
sizeofsa; If((fo=

accept(0,&sa,&salen))
<0)

syslog(LOG_ERR,"accept:%m");
else
{

#ifdefTCP_NODELAY

Inton=1; if

(setsockopt(■ d,IPPROTOTCP,TCP_NODELAY, &on,sizeofon)<0)

syslog(LOG_ERR,"setsockopt:%m");

#endif

(void)cl_new(■ o); reply(■ o,RS_ACCEPT,RT_OTHER,
0,cid); replyend(■ o);

}}

}
while(clist-NULL);

if

(ds_cleanup()
==
DS_MORE) gotomore;

#ifoiefTIMES
(void)
gettimeofday(&before,(structtimezone
*)
NULL); busy+=diff

time(&before,&after); syslog(LOG_INFO,"busy=%d,idle=%d",busy,idle);

#endlf #ifdefSTATS

syslog(LOG_INFO,
"%dlocks/ººdcommands",nock_com,ntotalcom);

#endlf
exit(0);

} ■ ' *
bomb:

-
Logamessageaboutbombingout */
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dm/dm.c static SIGNALTYPE bomb(sig) intsig;

switch(sig)
{

caseSIGOUT: caseSIGILL: CaseSIGTRAP: caseSIGIOT: CaseSIGEMT: CaseSIGFPE: caseSIGBUS: caseSIGSEGV: caseSIGSYS:
syslog(LOG_ERR,"signal%d,coredumped",sig); abort();

default:
syslog(LOG_ERR,"signal%d",sig); exit(1);

}

} /*
*cid_set:

-
Setthe
conversation
ID */

cid_set(id) char*id;

cid=id;

} /*
“cidverify:

-
MakeSureidandconversation
IDmatch */ cidverify(id) char*id;

if
(stromp(id,cid)-0)

return-1;

return0;

■ ' *
makesocket:

t
Create
a
socketandbindittoanInternetport

-onfiledescriptor
0.ONLYCALLED
INDEBUGMODE.

*/ static void makeSocket()
{

registerintfo; structsockaddr_in
Sa; IntSalen;

#ifndefntohs

unsignedshortntohs();
#endif

if((fo=

socket(PF_INET,SOCKSTREAM,0))<0){

syslog(LOG_ERR,"socket:%m"); exit(1);
} if

(dup2(■ o,
0)<0){

syslog(LOG_ERR,"dup2:%m"); exit(1);
}

(void)close(fo);
if
(listen(0,
5)<0){

syslog(LOG_ERR,"listen:%m"); exit(1);
Salen
=
sizeofsa; if

(getsockname(0,(structsockaddr")&sa,&salen)
<0){

syslog(LOG_ERR,"getsockname:%m"); exit(1);
}

■ printf(stderr,"Datamanagerwaitingonport9%u\n",

ntohs(sa.sinport));

} /* *

check_socket:
-
Makesurethesocketwearelisteningonisokay */ static Int

check_socket()
{

#ifdefreservedport_authentication structSockaddr_in
Sa; IntSalen;
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/* *

$Header:dn
server.h,v1.188/07/2513:15:25conradExp$ *

$Log:dmserver.h,v
$ *

Revision1.188/07/2513:15:25COnrad
*
Initialrevision

*/ #ifndefDM_INCLUDE #defineDM_A_EXIST #defineDM_A_FILLED #defineDM_A_FULL #defineDM_1_MAX #defineDM_I_FILLED

º.

#defineDM_READLOCK #defineDM_WRITELOCK
º

#defineDM_S_INT1 #defineDM_S_INT2 #defineDM_S_INT4 #defineDM_S_INT8 #defineDM_S_FLOAT4 #defineDM_S_FLOAT8 #defineDM_S_FLOAT16 #defineDM_S_CHAR #defineDM_S_STRING #defineDM_S_BYTE #defineDM_S_TABLE #defineDM_S_NTYPE
/* *

Someconstantsfor
simplifyingimplementation

*/ #defineDMTABLENAMELEN
32 #defineDM_ATTR_NAMELEN

32 #defineDM_INCLUDE #endi■



/* *

$Header:error.c,v1.188/07/2513:15:25conradExp$
*
$Log:error.c,v
$ *

Revision1.188/07/2513:15:25Conrad
*
Initialrevision #include"error.h" #include"reply.h"

/* *

error_internal:
-

Internalservererror.Clearoutallclients.
*/ void

error_internal(msg)
Char"msg;

{

staticIntdie=
FALSE;

if(die)
{

/*
Re-enteredfromreply().Allbetsareoffnow.*/

abort();
}

die=
TRUE; while(clistl-NULL)

{

reply(CL_FILENO(clist),RS_FAILED,
RTOTHER,
3,
"SERVER
E

reply(CL_FILENO(clist),RS_FAILED,
RTOTHER,
3,msg);

reply(CL_FILENO(clist),RS_FAILED,
RTOTHER,
0,
"Bye"); reply

end(CL_FILENO(clist));
(void)cl_free(clist);

}

abort();
/*

NOTREACHED
“/

/* *

error_handshake:
*

Protocolhandshakingscrewedup.Terminatesingleclient. */

error_handshake(clp) CLIENT“cip;

g
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*/

}
void

reply(CL_FILENO(cp),RS_INFO,RT_OTHER,
4,
"Handshakeerror"); reply(CL_FILENO(cp),RS_FAILED,

RTOTHER,
0,"Bye");

reply
end(CL_FILENO(cp));

(void)cl_free(cp);



*

$Header:error.h,v1.188/07/2513:1526pettLocked
$ *

$Log:error.h,v
$ *

Revision1.188/07/2513:15:26Conrad
*
Initialrevision

*/ #ifndefERROR_INCLUDE
g

dm/error.h
/*

#include"config.h" #include"client.h"
/* *

Listofaccessfunctions
*/ voiderror_internal(); void

error_handshake(); #defineERROR_INCLUDE #endif

/*
Internalservererror*/ /*

Protocolhandshakeerror*/
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/* *

$Header:help.c.
v

1.388/09/2215:49:26conradExp$ *
$Log:help.c,v
$ *

Revision1.388/09/2215:49:26Conrad
*

Commandlineis
alreadytokenized,justuseresults

*

Revision1.288/08/0809:46:33COnrad
*

Standardizebuffersizes *Add"DESCRIBEDATASET"Command
*

Revision1.188/07/2513:15:26Conrad
*
Initialrevision

*/
#include"client.h" #include"reply.h" #include<ctype.h> staticchar“help■ ]

={

"Listof
commands:",

w
VERSHELOUSERMACHINE",

º

OPENCLOSECREATEDELETE",
º

READWRITEEMPTYLOCKMODE",
-

LOCKUNLOCKCOUNTLIST",
QUITDESCRIBE",

"Formoreinfo,type\"HELPcommand-\", NULL,

}; voidh_vers(),h_helo(),h_user(),h_quit(),h_machine(); voidh_open(),h_create(),h_delete(),h_close(); voidh_read(),h_write(),h_lock(),h_unlock(),h_lockmode(); voidh_count(),h_list(),h_empty(),h_describe(); typedefstructhelplist(

char“name; void(“func)();
}
HELP; staticHELPhelplist■ ]={

"VERS",h_vers, "HELO",h_helo, "USER",h_user, "QUIT",h_quit, "MACHINE",h_machine, "OPEN",h_Open,

"CREATE",h_create, "DELETE",h_delete, "CLOSE",h_close, "READ",h_read, "WRITE",h_write, "LOCK",h_lock, "UNLOCK",h_unlock, "LOCKMODE",h_lockmode, "COUNT",h_count, "LIST,h_list, "EMPTY",h_empty, "DESCRIBE",h_describe, NULL,NULL,

}; /* *

cl_help:
t
Printthehelpmsgtoaclient */ void cl_help(cip) CLIENT“cip;

{

registerchar“cp; registerHELP*hp; registerchar“ap; Charbuf[BUFLEN];
if
(cip->nargs
==2){

/*Seeif
thereisa
knowncommandspecified
"/ for(ap=

cip->args[1];“aplasWC';ap++)
if

(islower(“ap)) "ap=

toupper("ap);
for(hp=helplist;hp->name
l=NULL;hp-4)

if

(stromp(hp->name,cip->args[1])
==0)

break;

if

(hp->name
l=NULL)
{

(“hp->func)(cp); replyend(cip->fo); return;
}

(void)sprintf(buf,"Unknowncommand\"9%s",cip->args[1]); reply(cip->fa,RS_INFO,RTOTHER,
O,bu■ );

/*Justlist
Commands"/

for(cp=help;“cpl-NULL;cp-4)

reply(cip->fa,RS_INFO,RTOTHER,
O,“cp);
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dm/help.c replyend(cip->fa);
/* *

h_vers:
-
PrinthelpmessageforVERScommand

*/ static void h_vers(cip) CLIENT“cip;
{

reply(cip->{d,RS_INFO,RT_OTHER,
O,"VERSminmax"); reply(cip->{d,RS_INFO,RT_OTHER,

O,

"\tClientspeaksprotocolversionsbetween&min-and<max-");

} /* *

h_helo:
-
PrinthelpmessageforHELOcommand

*/ static void h_helo(clp) CLIENT“cip;
{

reply(cip->id,RS_INFO,RT_OTHER,
0,"HELOcid"); reply(cip->id,RS_INFO,RT_OTHER,

0,

"\tClientconversationidentifier
is
-cid»");

} /* *

h_user:
-
PrinthelpmessageforUSERcommand

*/ static void h_user(clp) CLIENT“cip;
{

reply(cip->fa,RS_INFO,RTOTHER,
O,"USERlocalremote"); reply(cip->{d,RS_INFO,RT_OTHER,

O,

"\tClientinvokedby
«remote-
touseaccount«local-");

} /* *

h_quit:

-
PrinthelpmessageforQUITcommand

*/ static void h_quit(clp) CLIENT“cip;
{

reply(cip->■ o,RS_INFO,RTOTHER,
0,
"QUIT"); reply(cip->fd,RS_INFO,RTOTHER,

0,
\tclientwantstoquit");

/* *

h_machine:
-
Printhelpmessagefor
MACHINEcommand

*/ static void
h_machine(cp) CLIENT“cip;

{

reply(cip->id,RS_INFO,RTOTHER,
0,
"MACHINEtypes"); reply(cip->fa,RS_INFO,RTOTHER,

0,
\tclient'smachine
isa
types");

/* *h
open:

-
PrinthelpmessageforOPENcommand

*/ static void h_open(cp) CLIENT“cip;
{

reply(cip->{d,RS_INFO,RTOTHER,
0,
"OPENDATASET&name>"); reply(cip->{d,RS_INFO,RTOTHER,

0,\topendatasetwith<name>"); reply(cip->id,RS_INFO,RTOTHER,
0,

"OPENTABLE*name>"); reply(cip->id,RS_INFO,RTOTHER,
0,
\topentablewith<name>");

} /* *

h_create:
-
PrinthelpmessageforCREATEcommand

*/ static void h_create(clp) CLIENT“cip;
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{

reply(cip->■ o,RS_INFO,RTOTHER,
O,
"CREATEDATASETename>"); reply(cip->id,RS_INFO,RTOTHER,

0,
\tcreatedatasetwith<name>"); reply(cip->fa,RS_INFO,RTOTHER,

0,
"CREATETABLE*name><class» reply(cip->id,RS_INFO,RT_OTHER,

0,

"\tCreatetablewith<name>and<class»");
reply(cip->fa,RS_INFO,RTOTHER,
O,

"CREATEATTRIBUTEtable><name><dtype:…dlength.");
reply(cip->fd,RS_INFO,RTOTHER,
O,

"\tCreateattribute
in
ºtable>with<name>anddata"); reply(cip->fa,RS_INFO,RTOTHER,

O,

"\ttype×dtype-and<dlength->");
reply(cip->id,RS_INFO,RTOTHER,
O,

"CREATEINSTANCE&table>"); reply(cip->fa,RS_INFO,RTOTHER,
0,

"\tCreate
anewinstance
in
ºtable>");

} /* *h
delete:

-
PrinthelpmessageforDELETEcommand

*/ static void h_delete(clp) CLIENT*cip;
{

reply(cip->fa,RS_INFO,RTOTHER,
0,
"DELETEDATASET&name>"); reply(cip->fa,RS_INFO,RTOTHER,

0,
"\tTeletedatasetwith<name>"); reply(cip->■ o,RS_INFO,RTOTHER,

0,
"DELETETABLEname>"); reply(cip->fd,RS_INFO,RTOTHER,

0,
\tdeletetablewith<name>"); reply(cip->fa,RS_INFO,RT_OTHER,

0,

"DELETEATTRIBUTEtable><attribute-");
reply(cip->fa,RS_INFO,RTOTHER,
0,
\tdeletecattributes
in
table>"); reply(cip->fd,RS_INFO,RTOTHER,

0,
"DELETEINSTANCE-table><n-" reply(cip->fd,RS_INFO,RTOTHER,

0,

"tdeleteinstance<n-in-table>");
} /* *

h_close:
-
PrinthelpmessageforCLOSEcommand

*/ static void h_close(cp) CLIENT*cip;

reply(cip->fa,RS_INFO,RTOTHER,
0,
"CLOSETABLEname>"); reply(cip->fd,RS_INFO,RT_OTHER,

0,
\tclosetablewith<name>");

} /* *

h_read:
-
PrinthelpmessageforREADcommand

*/ static void h_read(cp) CLIENT“cip;

reply(cip->fa,RS_INFO,RTOTHER,
0,

"READ&table><attribute-from»«to-"); reply(cip->fd,RS_INFO,RTOTHER,
O,

*\tSendrowsfromthru<toxof
attribute
oftabletoclient");

} /* *

h_write:
-
PrinthelpmessageforWRITEcommand

*/ static void h_write(cip) CLIENT“cip;
{

reply(cip->fa,RS_INFO,RTOTHER,
0,

"WRITE•table><attributesfrom--to-");
reply(cip->fd,RS_INFO,RTOTHER,
0,

"\tFillrowsfromthru<toxof
attribute
oftablewith"); reply(cip->fa,RS_INFO,RTOTHER,

O,

"\tforthcomingdata");

} /* *

h_lock:
-
PrinthelpmessageforLOCKcommand

*/ static void h_lock(cp) CLIENT“cip;

reply(cip->id,RS_INFO,RTOTHER,
0,
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"LOCKTABLE-table><mode><key--wait-");

reply(cip->fa,RS_INFO,RTOTHER,
0,

"LOCKATTRIBUTE•table><attributes-mode><key><wait.");
reply(cip->fa,RS_INFO,RTOTHER,
O,

"\tlockthespecifieditem");

/* *

h_lockmode:
-
Printhelpmessagefor
LOCKMODEcommand

*/ static void
h_lockmode(cp) CLIENT“cip;

reply(cip->fa,RS_INFO,RTOTHER,
O,

"LOCKMODETABLE-table><mode><key><wait-"); reply(cip->fo,RS_INFO,RTOTHER,
0,

"LOCKMODEATTRIBUTE•table><attributes&mode><key><w reply(cip->fd,RS_INFO,RTOTHER,
O,

"\tchangethemodeofthelockthatclientalreadyholds");

} /* *

h_unlock:
-
PrinthelpmessageforUNLOCKcommand

*/ static void h_unlock(cip) CLIENT“cip;

reply(cip->fd,RS_INFO,RTOTHER,
O,

"UNLOCKTABLEtable><key>"); reply(cip->fa,RS_INFO,RTOTHER,
0,

"UNLOCKATTRIBUTEtable><attribute-ºkey-"); reply(cip->fa,RS_INFO,RTOTHER,
0,

"\tReleasethelockonthespecifieditem");

} /* *

h_count:
-
PrinthelpmessageforCOUNTcommand

*/ static

§

void

h_count(cip) CLIENT“cip;
{

reply(cip->id,RS_INFO,RT_OTHER,
0,
"COUNTTABLE"); reply(cip->id,RS_INFO,RTOTHER,

0,
"COUNTTABLECLASS<class-"); reply(cip->fd,RS_INFO,RTOTHER,

0,

"\tCounttotalnumber
oftablesortablesofgivenclass-");

} /* *
h_list:

*
PrinthelpmessageforLISTcommand

*/ static void h_list(clp) CLIENT“cip;
{

reply(cip->id,
RSINFO,RTOTHER,
0,"LISTTABLE"); reply(cip->fd,RS_INFO,RTOTHER,

0,"LISTTABLECLASS<class-"); reply(cip->fd,RS_INFO,RTOTHER,
O,

"\tCounttotalnumberoftablesortablesofgivenclass»"); reply(cip->fa,RS_INFO,RTOTHER,
0,"LISTATTRIBUTEtable><filled-"); reply(cip->fd,RS_INFO,RTOTHER,

0,

"\tlistattributes
of«table>
oftypeºflled-");

} /* *

h_empty:
-
PrinthelpmessageforEMPTYcommand

*/ static void h_empty(cp) CLIENT“cip;

reply(cip->fa,
RSINFO,RTOTHER,
0,

"EMPTYctable><attributesfrom»«to-"); reply(cip->fd,RS_INFO,RTOTHER,
0,

"\tMarkinstancesbetweenfrom-and<to-asempty");

} /* *h
describe:

-
Printhelpmessagefor
DESCRIBEcommand

*/ static
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{

reply(cp->id,RS_INFO,RTOTHER,
0,
"DESCRIBETABLEtable>"); reply(cip->id,RS_INFO,RTOTHER,

0,

"DESCRIBEATTRIBUTE-table><attribute-");
reply(cip->fd,RS_INFO,RTOTHER,
0,

"\tSendinformationabouttableor
attribute");



/* *

$Header:lock.c,v1.589/03/0220:59:18
pettExp$ *

$Log:lock.c,v
$ *

Revision1.488/09/1414:27:54Conrad
*

Changevariable"lock"to
"lock_list"
sodbxdoesn'tchoke LOCK“locklist=

NULL; staticlonglock_id
=1; -

Findalock(create
itif

necessary)
*/

|p->type
=type; ip->item

=item; Ip->waiter
=
NULL; Ip->holder

=
NULL; Ip->key

=
lock_id++; Ip->read_cnt

=

|p->write_cnt
=0;

}

registerLOCK*ip,"prev; charbuf[BUFLEN),buf[BUFLEN);
■ ' *

SeeifthelockisonOurlist */ prev=
NULL; for(p=

lock_list;
p=
NULL;
p=
p->next)
{

if(p==target)
break;

prev=|p;

} if(p=target)
return-1;

/* *

RemovethelockfromOurlist */ if
(prev==NULL)

locklist=
|p->next;

f
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*

Revision1.589/03/0220:59:18pett
*

declaredemalloc
toreturnvoid
" *

Revision1.388/08/0809:46:35Conrad
*

Standardizebuffersizes *Add"DESCRIBEDATASET"Command
*

Revision1.288/07/2809:39:28Conrad *Addnewfunctionforcheckingwhether
alockisheldbyanyone

*
otherthanspecifiedclient

*

Revision1.188/07/2513:15:27Conrad
*
Initialrevision

*/
#include"lock.h" #include"error.h"

/* *

lock_find: LOCK" lock_find(type,item) Inttype; void*item;
{

registerLOCK“lp; externvoid“emalloc(); for(p=
lock_list;
p=
NULL;
p=
|p->next)

if
(Ip->type==type&&p->item==item)

break;

if(p==NULL)
{

|p=
(LOCK")emalloc(sizeof(LOCK)); Ip->next

=locklist; locklist=|p;

returnip;

} /* *
lockfree:

-

Destroylock */ int lockfree(target) LOCK"target;
{

else

prev->next
=
|p->next;

/* *

Releaselockiteself */ if
(p->waiter
l-NULL)
{

lock_name(p,Ibu■ );
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(void)sprintf(buf,"Freeingbusylock9%s",Ibu■ ); error_internal(bu■ );

/*

NOTREACHED
“■

}

(void)free((char
*)lp); return0;

} /* *
lockget:

-
Trytogetalock */ lockget(ip,mode,key,clp) LOCK“lp; intmode; longkey; CLIENT“cip;

{

registerLHOLD“Ihp; registerIntgrant; externvoid“emalloc();
if
(p->key==key)

grant
=
TRUE;

elseif(keyl-0)

grant
=
FALSE;

elseif

(Ip->write_cnt
>0||

(p->read_cnt
>0&&mode==

LOCK_WRITE)) grant
=
FALSE;

else

grant
=
TRUE;

if
(!grant)

return-1;

if
(mode==
LOCK_READ)

|p->read_Cnt.**;
else

Ip->write_cnt--,
Ihp=
(LHOLD")emalloc(sizeof(LHOLD)); ■ hp->next

=
|p->holder; Ip->holder

=Ihp; ■ hp->hold
=cip; Ihp->mode

=
mode; returnip->key;

} /* *

lock_release:
-

Release
alock

*/ Int lock_rele K

LOC long CLIENT
{

ase(p,key,cip) *ip; key; “cip; registerLHOLD“Ihp,"prev; registerLWAIT“lwp; /* *
Makesurethatwehavepermission
toreleasethelock */ if(key–0&&p->keyl-key)

return-1;

/* *

Removetheholderfromourholderlist */ prev=
NULL; for(hp=

p->holder;Ihp-NULL;■ hp=
Ihp->next)
{

if
(!hp->hold==cip)

break;
prev=[hp;

} if(!hp==NULL)
return-1;

if
(prev==NULL)

Ip->holder
=
Ihp->next;

else

prev->next
=
■ hp->next;

/* *

Updatelockstatusthencheckthefirstwaiteronthequeue
*toseeifitcanacquirethelock. */ if

(!hp->mode
==
LOCK_READ) Ip->read_cnt-;

else

Ip->write_cnt-;
(void)free((char
*)Ihp); while(p->waiter

l-NULL)
{

Wp=
p->waiter; p->waiter

=
Wp->next;

if

(p->write_cnt
l-0)

break;
if

(wp->mode
==
LOCK_READ
||

|p->read_cnt
==0)
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("lwp->f)(p,wo->mode,lwp->wait);
elseif

(lwp->mode
==
LOCK_UPGRADE
&&
p->read_cnt
==1)

("lwp->f)(p,wo->mode,lwp->wait);
(void)free((char
*)lwp);

return0;

} /* *

lock_wait:
-
Putclientonthewaitqueuefora
particularlock */ void lock_wait(ip,mode,clp,func) LOCK“ip; Intmode; CLIENT“cip; Int(“func)();

{

registerLWAIT“Iwp,*prev; externvoid“emalloc(); lwp=
(LWAIT
*)

emalloc(sizeof(LWAIT)); lwp->f
=func; lwp->wait

=cip; lwp->mode
=
mode; lwp->next

=
NULL;

if
(p->waiter
==NULL)

Ip->waiter
=lwp;

else
{

for(prev
=

|p->waiter;prev->next
l-NULL;prev=prev->next) Continue;

prev->next
=Wp;

}

} /* *

lock_mode:
-

Returnthelockmodeoftheclient */ int
lock_mode(p,
cip) LOCK“ip; CLIENT“cip;

registerLHOLD“Ihp;

for(hp=

p->holder;Ihp-NULL;■ hp=
Ihp->next)

if
(■ hp->hold==cip)

returnlhp->mode;

returnLOCK_NONE;
} /* *

lock_by_other:
-

Returnwhetherthisattribute
is
lockedforreadingor -

writingbyanyoneotherthantheclient */ Int
lock_by_other(lp,
clp) LOCK“lp; CLIENT“cip;

registerLHOLD“Ihp; for(hp=
p->holder;Ihp=
NULL;■ hp=
[hp->next)

if
(■ hp->hold
l-clp||
|hp->mode
==
LOCK_READ) return-1;

return0;

} /* *

lock_chmod:
-

Changethemodeofalock(if
permissible)

*/ int
lock_chmod(p,mode,key,cip) LOCK“lp; intmode; long"key; CLIENT“cip;

{

registerLHOLD“Ihp; if("keyl-0&&Ip->key
l-“key)

return-1;

for(hp=
p->holder;Ihp=
NULL;■ hp=
Ihp->next)

if
(■ hp->hold
==cip)

break;

if(!hp==NULL)
return-1;

if
(■ hp->mode
==mode)
{

“key=
|p->key; return0;
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} /*

} If

(■ hp->mode
==LOCKWRITE)
{

/*
Goingfromwrite-lock
to
read-lock
is
alwayssafe"/

Ihp->mode
=

LOCK_READ; Ip->read_cnt--, Ip->write_cnt--; "key=
|p->key; return0;

else
{

/*
Goingfromread-lock
to
write-lock
isnot*/ if

(p->read_cnt
==1&&
p->write_cnt
==0){

Ihp->mode
=
LOCKWRITE; Ip->read_cnt-; Ip->write_cnt-4; “key=

|p->key; return0;

else

return
1;

}

*

lock_removeclient: */ void

If
clientholdsanylocks,releasethem.

If
clientis
waitingforalock,dequeuehim. lock_removeclient(clp) CLIENT“cip;

{

registerLOCK*ip; registerLWAIT“lwp,*prev; for(p=
lock_list;
p=
NULL;
p=
p->next)
{

while(lock_release(p,p->key,cip)==0)

Continue;
prev=
NULL; for(Iwp=

p->waiter;Iwpl-NULL;Iwp=
Iwp->next)
{

if
(wp->wait
==cip)

break;
prev=Iwp;

} if
(lwp->wait
==cip)
{

if
(prev==NULL)

Ip->waiter
=
Iwp->next;

else

prev->next
=
wo->next;

}

}

} /* *

lock_name:
-

Construct
a
nameforalock */ void lock_name(p,buf) LOCK“lp; Char"buf;

{

(void)sprintf(buf,"lock(9%ld,%d]",p->key,p->type);



*

$Header:lock.h,v1.388/08/0809:46:36conradExp$ *
$Log:lock.h,v
$ *

Revision1.388/08/0809:46:36Conrad
*

Standardizebuffersizes *Add"DESCRIBEDATASET"Command
*

Revision1.288/07/2809:39:03Conrad *Addnewfunctionforcheckingwhether
alockisheldbyanyone

*
otherthanspecifiedclient

*

Revision1.188/07/2513:15:28Conrad
*
Initialrevision

*/ #ifndefLOCK_INCLUDE
/* *

Howlocksmaybelocked
*/ #defineLOCK_NONE

-
1

#defineLOCK_READ
O

#defineLOCKWRITE
1

#defineLOCK_UPGRADE
2

typedefstructIwait
{

structIwait*next; Int(“f)(); CLIENT“wait; Intmode;
typedefstructhold

structInold*next; CLIENT*hold; Intmode;
typedefstructlock
{

structlock*next;

£
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/*

#include"config.h" #include"client.h"
■ ' *

Datastructure
*/

}

LWAIT;
}

LHOLD;

longkey; Intread_Cnt; Intwrite_cnt; Inttype; void*item; LWAIT"waiter; LHOLD“holder;
}

LOCK;
/* *

Packagevariables
*/ externLOCK“lock;

■ ' *
Listofaccessfunctions

*/ LOCK“lock_find();
/*Findalock(create
if

necessary)
*/ Int

lock_free();
/*
Releaseokilock"/ Int

lock_get();
/*Getalock*/ int

lock_release();
/*
Release
alock"/ voidlock_wait();

/*Waitforalock"/ voidlock_removeclient();
/*
Cleanuplocksheldbyclient*/ int

lock_mode();
/*
Returnmodeoflock*/ Int

lock_by_other();
/*
Check
if
anyoneelseholdslock"/ voidlock_name();

/*
Constructnameoflock"/ #defineLOCK_INCLUDE #endif



/* *

$Header:misc.c.
v

1.389/03/0222:01:02
pettExp$ *

$Log:misc.c,v
$ *

Revision1.389/03/0222:01:02pett
*

declaredemalloc/erealloc
toreturnvoid
" *

Revision1.288/08/0416:26:31Conrad
*

SupportdatatypeSTRINGandTABLE
{

registerchar“cp; externvoid“emalloc(); externChar‘stropy();
cp=(char*)

emalloc(strlen(s)
+1); (void)stropy(cp,

s); returncp;

{ -

registervoid“cp; externMALLOCTYPEmalloc();

º
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*

Revision1.188/07/2513:15:28Conrad
*
Initialrevision

*/
#include"error.h"

/* *

copy_string:
*
Make
acopyofthegivenstring */ Char

*
copystring(s) Char“s;

} /* *

emalloc:
-

Exit-on-errormalloc
*/ void

"

emalloc(n) Intn;

if((cp=
(void")

malloc((unsigned)
n))==NULL)

error_internal("emalloc");
returncp;

} /* *

erealloc:
-

Exit-on-errorrealloc
*/ void

"

erealloc(ptr,
n) void“ptr; intn; { -

registervoid“cp; externvoid“emalloc(); externMALLOCTYPErealloc();
if(ptr==NULL)

returnemalloc(n);
if((Cp=(void")

realloc((MALLOCTYPE)
ptr,(unsigned)
n))==NULL)

error_internal("erealloc");
returncp;

}
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/* *

$Header:parse.c,v1.1389/02/2317:57:30pettExp$ *
$Log:parse.c,v
$ *

Revision1.1389/02/2317:57:30pett
*

changedsomedeclarations
totakeadvantage
of
machdep.h

*

Revision1.1188/10/0415:04:31Conrad
*

Handleinputsastruestreamswithnorecordboundaries(newlinesare
*nolongerexpectedasthelastcharacter
ofaninputbuffer)

*

Revision1.1088/09/2914:06:14Conrad
*

Handleinputproperly(i.e.multiplecommand
inthesamebuffernowworks)

*
EOFbyclientswaitingforalockalsohandledproperlynow

*

Revision1.988/09/2810:43:23Conrad
*

Implementmultiplegroups
if

NGROUPS
is
defined

*

Revision1.888/09/1917:13:06Conrad
*
Usetokenize()forall
commandsincludinginitialhandshake

*

Revision1.488/07/2915:01:21COnrad
*Fixprotocolbotch

*

Revision1.388/07/2720:24:31Conrad
*
Usereplyparameterinsteadof
hardwirednumber

*/

#include"client.h" #include"reply.h" #include"error.h" #include"dataset.h" #include"table.h" #include<string.h> #defineHANDSHAKE_MIN
1

#defineHANDSHAKE_MAX1 #defineMIN_VERSION
1

#defineMAXVERSION
1 /* *

cl_process:
-
Thisclienthasinput.Consume
it. -

Returnnon-zero
ifweareattheendofinput,zerootherwise.

*/
cl_process(clp,woke) CLIENT“cip; Intwoke;

{

registerchar‘endp;
*Ifwearewaitingfordata,wejustletthelowerlevel

(void)free((char
*)
cip->iov); cip->state

=

CS_DMCMD; replyend(cip->fo);

g

*

Revision1.1288/10/0612:45:48Conrad *Addstatisticsgathering
*

Revision1.788/09/1414:29:38Conrad
*
Fixattributeunlocking

*

Revision1.688/09/0714:53:29Conrad
*
TreatEOFfromclientas"normal"ratherthanerror

*

Revision1.588/08/0809:46:37Conrad
*

Standardizebuffersizes *Add"DESCRIBEDATASET"Command
*

Revision1.288/07/2715:24:22Conrad
*
Don'tbothersendingout"Pleasewait"messages

*

Revision1.188/07/2513:15:29Conrad
*
Initialrevision

/* *

routineshandleinputdata */ if
(cip->state
==
CS_DATAWAIT)
{

if(celldata(clp)==0){
return(cip->indk==0);

/* *IfwejustwokeupfromaLOCKWAIT,thenthecommand
*is
alreadytokenizedandall,sowejustskipallthe

*

checksandtokenizingthatwenormallyneed */ if
(lwoke)
{

if
((endp
=

strohr(cip->ibu■ ,\n'))==NULL)
{

/*
Incompletecommand
*/

return
1;

}

‘endp++
=\0';
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cip->combu■
=
cip->ibu■ ; cip->nargs

=

tokenize(cip->combu■ ,cip->args,COM_MAX_TOKE
} /* *Ifthecommand

is
obviouslymalformed,wedon'tevenbother

*
tryingtoparse
it */ if

(cip->nargs
==0||
clp->nargs
==-2||
clp->nargs
==-3)
{

reply(cip->fa,RS_REJECT,
RTOTHER,
0,
"Malformedcommand replyend(cip->fo);

else

(void)cl_parse(cp);
/* *Ifwewentintoa

CS_LOCKWAITstate,thenweclaimweareat *
endofinputevenifwearen't.Wealsodonotconsumethe

*
inputsince
itstillneedstobe
re-parsed.Otherwise,we

*

consumethecommandandcheckwhetherinputremains.
*/ if

(cip->state
l=

CS_LOCKWAIT)
{

cl_consume(cp,endp
-

clp->ibu■ ); return(cip->indx==0);

else

return1;

} ■ ' *cl
consume:

-

Consume
n
bytesfrominputbuffer */ void cl

consume(cip,nbytes) CLIENT“cip; intnbytes;
{

registerchar“lastp; registerchar‘endp,*.cp; if
(nbytes<=0)

return;
lastp=

&cip->ibuf[cip->indx};
endp
=

&cip->ibuf[nbytes); cip->indk
=lastp
-
endp; if

(cip->indk==0)

return;

#ifdefDEBUG
if

(cip->indkº:
0)

error_internal("negative
bufferindex");

#endlf
Cp=
cip->ibu■ ; while(endp

<
lastp)

“cp++
=
"endp++;

“cp=\0';

} /* *

cl_parse:
-
Getclienttoparsecommand

*/
cl_parse(cp) CLIENT“cip;

{

Intvers(),helo(),user(),cl_dmomd();
Inttokenize();

if

(stromp(cip->args(0),"HELP")==0){

cl_help(cp); return0;

}

switch(cip->state)
{

caseCS_VERS: if
(vers(cip)
<0)

gotoerror;

break;
caseCS_HELO: if

(helo(cip)
<0)

gotoerror;

break;
caseCS_USER: if

(user(cp)
<0)

gotoerror;

break;
caseCS_MACHINE: if

(machine(cp)
<0)

gotoerror;

break;
caseCS_DMCMD: if

(cl_dmomd(cp)
<0)

return-1;

/*Errorhandlingdonealready
*/

break;

2.
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g

error:
} /* *

vers: */ static vers(cip) CLIENT
{

return0;

error_handshake(cip); return-1; Versionnumberexchange “cip; inthmin,hmax; Intmin,max; Inthversion; Intversion; char
msg_buf[BUFLEN);

if
(cip->nargs
–5){

reply(cip->fo,RS_REJECT,
RTOTHER,
1,
"Commandsyntaxerr return-1;

} if

(stromp(cip->args(0),"VERS")
=0){

reply(cip->fo,RS_REJECT,RT_OTHER,
0,"VERScommandmis return-1;

}
hmin=

atoi(cip->args[1]); hmax
=

atoi(cip->args[2]);
min=

atoi(cip->args[3]);
max=

atoi(cip->args[4]);
If

(HANDSHAKE_MIN
>
hmax
||

HANDSHAKE_MAX
&
hmin)
{

reply(cip->fd,RS_FAILED,
RTOTHER,
1,

"Protocolversionmismatch");
return-1;

} If

(MIN_VERSION
>max||MAXVERSION
<min)
{

reply(cip->fa,RS_FAILED,
RTOTHER,
1,

"Protocolversionmismatch");
return-1;

}

hversion
=

(HANDSHAKE_MAX>hmax)
7
hmax:HANDSHAKE_MAX; version

=
(MAXVERSION
>max)
7
max:MAXVERSION; reply(cip->{d,RS_ACCEPT,

RTOTHER,
0,
"Okay"); replybeginASCII(cip->fa);

(void)sprintf(msg_buf,
"9%d9%d",hwersion,version); replyASCII(cip->fo,msg_bu■ ); reply

end_ASCII(cip->fo);
replyend(cip->fo); cip->state

=

CS_HELO; return0;

} /* *
helo:

-

Conversation
ID
exchange

*/ static helo(clp) CLIENT“cip;
{

externIntcidverify();
if
(cip->nargs
l-2){

reply(cip->fd,RS_REJECT,
RTOTHER,
1,
"Commandsyntaxerror"); return-1;

} if

(stromp(cip->args(0),"HELO")
=0){

reply(cip->fd,RS_REJECT,
RTOTHER,
0,"HELOcommandmissing"); return-1;

} if(cid
verify(cip->args[1])
<0){

replynoperm(cip->fo); return-1;

}

reply(cip->fa,RS_ACCEPT,
RTOTHER,
0,
"Commandaccepted"); replyend(cip->fo); cip->state

=

CS_USER; return0;

} /* *
user:

-
Userverification

*/ static user(Cip) CLIENT“cip;
{

Intverifyuser();
if
(cip->nargs
l-3){
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reply(cip->fo,RS_REJECT,
RTOTHER,
1,
"Commandsyntaxerr return-1;

} if

(stromp(cip->args(0),"USER")
=0){

reply(cip->fa,RS_REJECT,
RTOTHER,
0,"USERcommandmis return-1;

} if
(verifyuser(clp,cip->args[1],cip->args[2])
<0){

replynoperm(cip->fo); return-1;

}

reply(cip->fa,RS_ACCEPT,
RTOTHER,
0,
"Commandaccepted"); replyend(cip->fa); cip->state

=

CS_MACHINE; return0;

} /* *

machine:
-

Machinetypeexchange
*/ static machine(cp) CLIENT“cip;

if
(cip->nargs
–2){

reply(cip->fa,RS_REJECT,
RTOTHER,
1,
"Commandsyntaxerr return-1;

} If

(stromp(cip->args(0),"MACHINE")
l-0){

reply(cip->fa,RS_REJECT,
RTOTHER,
O,

"MACHINEcommandmissing");
return-1;

} if

(stromp(cip->args[1],MACHINE_TYPE)
l-0){

reply(cip->fo,RS_ACCEPT,RT_DM,RGASCII,"UseASCIIdata cip->data_mode
=

REPLY_IN_ASCII;
else
{

reply(cip->fd,RS_ACCEPT,RT_DM,RG_BINARY,"Usebinary
d

cip->data_mode
=

REPLY_IN_BINARY;
}

replyend(cip->fo); cip->state
=

CS_DMCMD; return0;

}

#include<netdb.h> #include<pwd.h> #include<grp.h>
/* *

verifyuser:
-
MakeSurethattheremoteaccounthasaccesstothek)Calaccount

*/ static int verifyuser(clp,local,remote) CLIENT“cip; char"local,"remote;
{

registerchar“host; registerIntStatus; Structhostent“hp; structpasswd‘pp; voidgroupinit(); host=

strohr(remote,'@'); if(host==NULL)
return-1;

pp=
getpwnam(local);

if(pp==NULL)
return-1;

if

(chdir(pp->pw_dir)
<0)

return-1;

"host++
=\0'; hp=

gethostbyname(host);
if(hp==NULL)

return-1;

status
=

ruserok(hp->h_name,stromp(local,"root")==0,
remote,local);

if(dsvisit()
<0){

error_internal("Can't
getbackto
datasetdirectory");

/*

NOTREACHED
“■

}

cip->uid
=

pp->pw_uid;
#ifdefNGROUPS

groupinit(cp,local,pp->pwgid);

#else

cip->gid
=

pp->pw_gid;
#endi■

returnstatus;

}

#ifdefNGROUPS
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/* *

groupinit:
-

Initializelistofgroups
*/ static void group_init(Cip,acct,base_group) CLIENT“cip; char*acct; Intbasegroup;

{

registerstructgroup"grp; registerInti;

cip->ngroups
=0; if

(basegroup>=0)

cip->groups[cip->ngroups--4]
=

base_group;
(void)setgrent(); while((grp=

getgrent())
=
NULL)
{

if

(grp->gr_gid
==
base_group)

continue;
for(i=0;

grp->gr_mem■ ];
it4){

if

(stromp(grp->gr_mem[i],
acct)=0)

continue; cip->groups[cip->ngroups--4]
=

grp->gr_gid;
if

(cip->ngroups
>=
NGROUPS)
{

endgrent(); return;
}

}

}

endgrent();
}

#endi■ typedefstructcom_list
(

º

}
int Int int int

char“command;
Int(“func)(); COM_LIST;

C
quit(); c_open(),c_create(),c_delete(),c_close(); c_read(),c_write(),c_lock(),c_unlock(),c_lockmode(); c_count(),c_list(),c_empty(),c_describe();

staticCOM_LISTcom_list■ ]
={

"QUIT",
Cquit,

"OPEN",C_Open, "CREATE",C_Create, "DELETE",C_delete, "CLOSE",C_close, "READ",C_read, "WRITE",C_write, "LOCK",C_k\ck, "LOCKMODE",C_lockmode, "UNLOCK",C_unlock, "COUNT,C_COunt, "LIST,C_list, "EMPTY",C_empty, "DESCRIBE",c_describe, NULL,NULL,

}; /* *

cl_dmcmd:
*
Parse
adatamanagercommand

*/
cl_dmcmd(cip) CLIENT“cip;

{

registerCOM_LIST“cp;

#ifdefSTATS
externIntntotalcom; ntotal_Com++;

#endif
for(cp=
com_list;co->command
l-NULL;Cp**)

if

(stromp(cp->command,cip->args(0)
==0)

break;

if

(cp->command
==NULL)
{

reply(cip->fd,RS_REJECT,
RTOTHER,
0,
"Unknowncommand"); replyend(cip->fa); return0;

} if
(cip->nargs
=-1)
{

reply(cip->fd,RS_REJECT,
RTOTHER,
1,"Toomanyarguments"); replyend(cip->fo); return0;

return(*cp->func)(cp);
} #if0 /*
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*c

unimplemented:
-
Informuserthatthiscommand
is

unimplemented
*/ static Int

c_unimplemented(cip) CLIENT“cip;

reply(cip->fa,RS_FAILED,RT_DM,
9,
"Command
is

unimplemented"); replyend(cip->fa); return0;

}

#endif
/* *

c_badcount:
+
Informuserthathegavethewrongnumber
of
arguments

*/ static void
c_badcount(cp) CLIENT“cip;

reply(cip->fd,RS_REJECT,
RTOTHER,
1,
"Wrongnumber
of
arguments"); replyend(cip->fo);

/* *

c_syntax:
-

Report
a
syntaxerror */ static void c_syntax(cip) CLIENT“cip;

{

reply(cip->fa,RS_REJECT,RT_OTHER,
1,
"Syntaxerror"); replyend(cip->fo);

} /* *

c_quit:
*

ExecuteQUITcommand
*/ static Int c_quit(cp)

CLIENT“cip;
{

reply(cip->fa,RS_ACCEPT,
RTOTHER,
0,"Bye"); replyend(cip->fo); (void)cl_free(cp); return-1;

} /* *c_
: -

ExecuteOPENcommand
*/ static Int

c_open(cip) CLIENT“cip;
{

char
name{DS_NAMESIZE];

if

(cip->nargs
–3)

c_badcount(clp);
elseif

(stromp(cip->args[1],"DATASET)
==0){

/* *
Mustusetemporarybufferincaseds_opentriesto *

tellusnameof
datasetthatanotherdatamanager

*is
using. */ (void)stropy(name,cip->args[2]); switch(ds_open(name,clp))

{

caseDS_READWRITE: reply(cip->fa,RS_ACCEPT,RT_DM,RG_RW,
"Datasetopenedforreadingandwriting");

break;
caseDS_READONLY: reply(cip->fo,RS_ACCEPT,RT_DM,RG_RO,

"Datasetopenedforreadingonly");
break;

caseDS_NOFILE: reply(cip->id,RS_FAILED,RT_DM,RB_NOSUCH, "Nosuchdataset");
break;

caseDS_NOPERM: replynoperm(cip->fo); break;
caseDS_UNAVAIL: reply(cip->id,RS_FAILED,RT_DM,RB_UNAVAIL, "DatasetalreadyopenedbyanotherDM");
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replybeginASCII(cip->fo); replyASCII(cip->fo,name); reply
end_ASCII(cip->fo); break;

caseDS_WRONGFILE: default:
error_internal("Opendatasetfailed");

/*

NOTREACHED
“■

}
replyend(cip->fo);

elseif

(stromp(cip->args[1],"TABLE")==0){

switch(tbl_open(clp,cip->args[2]))
{

caseTBL_SUCCESS: reply(cip->■ o,RS_ACCEPT,RT_DM,RGOKAY,
"Tableopened");

break;
caseTBL_NOSUCH: reply(cip->fa,RS_FAILED,RT_DM,RB_NOSUCH, "Nosuchtable");

break;
default:

error_internal("Open
tablefailed");

/*

NOTREACHED
“■

}
replyend(cip->fo);

else

C_syntax(cp);
return0;

} /* *

C_close:
-

ExecuteCLOSECommand
*/ static Int

c_close(cp) CLIENT“cip;

if
(cip->nargs
–3)

c_badcount(cp);
elseif

(stromp(cip->args[1],"TABLE")
=0)

C_syntax(cp);
else
{

switch(tbl_close(cp,cip->args[2]))
{

caseTBL_SUCCESS: reply(cip->fd,RS_ACCEPT,RT_DM,RGOKAY,
"Tableclosed");

break;
caseTBL_NOSUCH: reply(cip->fd,RS_FAILED,

RTDM,RB_NOSUCH, "Nosuchtable");
break;

caseTBL_NOPERM: reply(cip->fa,RS_FAILED,RT_DM,RB_UNAVAIL, "Tablewasnotopened");
break;

default:
error_internal("Close
tablefailed");

/*

NOTREACHED
“/

}
replyend(cip->fo);

return0;

} /* *

c_create:
-

ExecuteCREATEcommand
*/ static Int

c_create(cp) CLIENT“cip;
{

char“namep; Intclass; Intdtype,dsize; Intinum; charbuf[BUFLEN);
if

(cip->nargs
&2)

C_badcount(clp);
elseif

(stromp(cip->args[1],"DATASET)
==0){

if
(cip->nargs
–3)

C_badcount(cp);
else
{

namep
=

cip->args[2]; switch(ds_create(namep,
cip))
{

caseDS_EXISTS: reply(cip->fd,RS_FAILED,RT_DM,RB_EXISTS, "Datasetexists");
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break;
caseDS_NOPERM: replynoperm(clp->fa); break;

caseDS_SUCCESS: reply(cip->fa,RS_ACCEPT,RT_DM,RG_OK
"Datasetcreated");

break;
default:

errorinternal("Createdatasetfailed");
/*

NOTREACHED
“/

}
replyend(cip->fo);

}
elseif

(stromp(cip->args[1],"TABLE")==0){

if

(cip->nargs
l-4)

c_badcount(cp);
else
{

namep
=

cip->args[2]; class=

atoi(cip->args[3]); switch(tbl_new(clp,namep,class))
{

caseTBL_NOPERM: replynoperm(clp->fo); break;
caseTBL_SUCCESS: reply(cip->■ o,RS_ACCEPT,RT_DM,RGOK

"Tablecreated");
break;

caseTBL_EXISTS: reply(cip->fa,RS_FAILED,RT_DM,RB_EXIS
"Tablealreadyexists");

break;
default:

errorinternal("Createtablefailed");
/*

NOTREACHED
“■

}
replyend(cip->fo);

}
elseif

(stromp(cip->args[1],"ATTRIBUTE")
==0){

if
(cip->nargs
le6)

c_badcount(cp);
else
{

dtype
=

atoi(cip->args[4]); dsize
=

atoi(cip->args[5]); switch(attrnew■ cip,cip->args[2],cip->args[3],

dtype,dsize))
{

case
ATTR_UNSUPPORTED: reply(cip->fa,RS_FAILED,RT_DM,RB_UNSUPPORTED, "Unsupporteddatatype");

break;
caseATTR_SUCCESS: reply(cip->fd,RS_ACCEPT,RT_DM,RGOKAY,

"Attributecreated");
break;

caseTBL_NOSUCH: reply(cip->fa,RS_FAILED,RT_DM,RB_NOSUCH, "Nosuchtable");
break;

caseATTR_EXISTS: reply(cip->■ o,RS_FAILED,RT_DM,RB_EXISTS, "Attributealreadyexists");
break;

caseTBL_NOPERM: replynoperm(cip->fa); break;
default:

error_internal("Createattributefailed");
/*

NOTREACHED
“/

}
replyend(cip->fa);

}
elseif

(stromp(cip->args[1],"INSTANCE")
==0){

if

(cip->nargs
–3)

C_badcount(cp);
else
{

switch(inst_new(cp,cip->args[2],&inum))
{

caseTBL_NOSUCH: reply(cip->fa,RS_FAILED,RT_DM,RB_NOSUCH, "Nosuchtable");
break;

caseTBL_NOPERM: caseATTR_NOPERM: replynoperm(clp->fa); break;
caseINST_SUCCESS: (void)sprintf(buf,

"9%disnewinstancenumber",inum); reply(cip->fa,RS_ACCEPT,RT_DM,RGOKAY,bu■ ); break;
default:

error_internal("Createinstancefailed");
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/*

NOTREACHED
“■

}
replyend(cip->fo);

else

c_syntax(cip);
return0;

} /* *

c_delete:
-

ExecuteDELETEcommand
*/ static int

c_delete(clp) CLIENT“cip;
{

char“namep; Intinum; if

(stromp(cip->args[1],"DATASET)
==0){

if

(cip->nargs
–3)

c_badcount(cp);
else
{

namep
=

cip->args[2]; switch(ds
delete(namep,cip))
{

caseDS_NOPERM: replynoperm(cip->fo); break;
caseDS_SUCCESS: reply(cip->fa,RS_ACCEPT,RT_DM,RG_OK

"Datasetdeleted");
break;

caseDS
WRONGFILE: default:

error_internal("Deletedatasetfailed");
/*

NOTREACHED
“■

***

}
elseif

(stromp(cip->args[1],"TABLE")==0){

if

(cip->nargs
–3)

c_badcount(cp);
else
{

switch(thldelete(clp,cip->args(2]))
{

caseTBL_NOPERM: caseATTR_NOPERM: replynoperm(clp->fo); break;
caseTBL_NOSUCH: reply(cip->fa,RS_FAILED,RT_DM,RB_NOSUCH, "Nosuchtable");

break;
caseTBL_SUCCESS: reply(cip->fd,RS_ACCEPT,RT_DM,RGOKAY,

"Tabledeleted");
break;

default:
error_internal("Delete
tablefailed");

/*

NOTREACHED
“/

***
}

}
elseif

(stromp(cip->args[1],"ATTRIBUTE")
==0){

if

(cip->nargs
–4)

c_badcount(cp);
else
{

switch(attrdelete(cip,cip->args[2],cip->args[3]))
{

caseTBL_NOPERM: replynoperm(clp->fo); break;
caseTBL_NOSUCH: reply(cip->fd,RS_FAILED,RT_DM,RB_NOSUCH, "Nosuchtable");

break;
caseATTR_NOSUCH: reply(cip->fd,RS_FAILED,RT_DM,RB_NOSUCH, "Nosuchattribute");

break;
caseATTR_SUCCESS: reply(cip->fd,RS_ACCEPT,RT_DM,RGOKAY,

"Attributedeleted");
break;

default:
error_internal("Deleteattributefailed");

/*

NOTREACHED
“■

}
replyend(cip->■ o);
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(stromp(cip->args[1],"INSTANCE")
==0){

if

(cip->nargs
l-4)

c_badcount(cp);
else
{

inum=

atoi(cip->args[3]); switch(instdelete(clp,cip->args[2],inum))
{

caseTBL_NOSUCH: reply(cip->■ o,RS_FAILED,RT_DM,RB_NOS
"Nosuchtable");

break;
caseTBL_NOPERM: caseATTR_NOPERM: replynoperm(cip->fa); break;

caseINST_NOSUCH: caseINST_SUCCESS: reply(cip->fo,RS_ACCEPT,RT_DM,RG_OK
"Instancedeleted");

break;
default:

error_internal("Deleteattributefailed");
/*

NOTREACHED
“■

}
replyend(cip->fo);

}
else

C_syntax(cp);
return0;

} ■ ' *

c_read:
-

ExecuteREADCommand
*/ static int

c_read(cip) CLIENT“cip;
{

Intfrom,to; if
(cip->nargs
–5){

c_badcount(cip); return0;

}
from=

atoi(cip->args[3]);

} /*

to-

atoi(cip->args[4]); switch(cell_read(cip,cip->args[1],clp->args[2],from,to))
{

caseTBL_NOSUCH: reply(cip->fd,RS_FAILED,RT_DM,RB_NOSUCH,
"Nosuchtable"); break;

caseATTR_NOSUCH: reply(cip->fa,RS_FAILED,RT_DM,RB_NOSUCH, "Nosuchattribute");
break;

caseATTR_NOPERM: replynoperm(cip->fo); break;
caseCELL_SUCCESS: break;

}
replyend(cip->fo); return0;

*c
write: */ static Int

ExecuteWRITECommand
c_write(cp) CLIENT“cip;

{

intfrom,to; if
(cip->nargs
–5){

c_badcount(clp); return0;

from=

atoi(cip->args[3]);
to-

atoi(cip->args[4]); switch(cellwrite(clp,cip->args[1],cip->args[2],from,to))
{

caseTBL_NOSUCH: reply(cip->fo,RS_FAILED,RT_DM,RB_NOSUCH,
"Nosuchtable"); break;

caseATTR_NOSUCH: reply(cip->fd,RS_FAILED,RT_DM,RB_NOSUCH, "Nosuchattribute");
break;

caseATTR_NOPERM: replynoperm(cip->fa); break;
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if

(stromp(cip->args[3],"read")==0)

mode
=

LOCK_READ;
switch(tollock(clp,cip->args[2],mode,&key))
{

caseTBL_SUCCESS: (void)sprintf(buf,"%ldiskey",key); reply(cip->fd,RS_ACCEPT,RT_DM,RG_OK replyend(cip->fo); break;
caseTBL_LOCKWAIT: if

(wait)

thl_sleep(clp,cip->args[2],mode);
else
{

reply(cip->■ o,RS_FAILED,RT_DM,
RB_CANTLOCK, "Lockunavailable");

g

}
replyend(cip->fo); return0;

} /* *

c_lock:
-

ExecuteLOCKcommand
*/ static Int

C_lock(cp) CLIENT“cip;
{

Intmode; longkey; intwait; charbuf[BUFLEN];
#ifolefSTATS

externInt
nlock_com; nlock_Com++;

#endlf
if

(cip->nargs==6)
{

if

(stromp(cip->args[1],"TABLE")==0){

else

mode
=
LOCKWRITE;

key=

atoi(cip->args[4]);
wait=

atoi(cip->args[5]);

replyend(cip->fo);
}

break;
caseTBL_NOSUCH: reply(cip->fd,RS_FAILED,RT_DM,RB_NOSUCH, "Nosuchtable");

replyend(cip->fo); break;
caseTBL_NOPERM: replynoperm(clo->fa); replyend(cip->fo); break;

default:
errorinternal("Locktablefailed");

/*

NOTREACHED
“■

}
else

C_Syntax(clp);
}

elseif

(cip->nargs
==7){

if

(stromp(cip->args[1],"ATTRIBUTE")
==0){

if

(stromp(cip->args[4],"read")==0)

mode
=

LOCK_READ;
else

mode
=
LOCKWRITE;

key=

atoi(cip->args[5]);
wait=

atoi(cip->args(6]); switch(attrlock(clp,cip->args(2), cip->args[3],mode,&key))
{

caseATTR_SUCCESS: (void)sprintf(buf,"ºldiskey",key); reply(cip->fd,RS_ACCEPT,RT_DM,RGOKAY,bu■ ); replyend(cip->fo); break;
case

ATTR_LOCKWAIT: if
(wait)

attrsleep(clb,cip->args[2],
cip->args[3],mode);

else
{

reply(cip->fd,RS_FAILED,RT_DM,
RB_CANTLOCK, "Lockunavailable");

replyend(cip->fa);
break;

caseTBL_NOSUCH:
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reply(cip->fo,RS_FAILED,RT_DM,RB_NOS
"Nosuchtable");

replyend(cip->fo); break;
caseATTR_NOSUCH: reply(cip->fa,RS_FAILED,RT_DM,RB_NOS

"Nosuchattribute");
replyend(cip->fo); break;

caseATTR_NOPERM: replynoperm(clp->fa); replyend(cip->fo); break;
default:

errorinternal("Lockattributefailed");
/*

NOTREACHED
“■

else

c_syntax(clp);
}

else

c_badcount(clp);
return0;

} /* *

c_lockmode:
-

ExecuteLOCKMODEcommand
*/ Static int

c_lockmode(cp) CLIENT“cip;
{

Intmode; longkey; Intwait; charbuf[BUFLEN);
#ifdefSTATS

externInt
nlock_com; nlock_Com4+;

#endlf
if
(cip->nargs
==6){

if

(stromp(cip->args[1],"TABLE")==0){

if

(stromp(cip->args[3],"read")==0)

mode
=

LOCK_READ;
else

mode
=

LOCK_WRITE;
key=

atoi(cip->args[4]);
wait=

atoi(cip->args[5]); switch(tbl_lockmode(cp,cip->args(2],mode,&key))
{

caseTBL_SUCCESS: (void)sprintf(buf,"ºldiskey",key); reply(cip->{d,RS_ACCEPT,RT_DM,RGOKAY,bu■ ); replyend(cip->fo); break;
caseTBL_LOCKWAT: if(wait)

thl_sleep■ cip,cip->args[2],
LOCK_UPGRADE);

else
{

reply(cip->fo,RS_FAILED,RT_DM,
RB_CANTLOCK, "Lockunavailable");

replyend(cip->fo);
break;

caseTBL_NOSUCH: reply(cip->fd,RS_FAILED,RT_DM,RB_NOSUCH, "Nosuchtable");
replyend(cip->fo); break;

caseTBL_NOPERM: reply(cip->■ d,RS_FAILED,RT_DM,RB_BADKEY, "Keydoesnotmatchlock");
replyend(cip->fo); break;

default:
error_internal("Lockmode
tablefailed");

/*

NOTREACHED
“/

}
else

c_syntax(clp);
elseif

(cip->nargs
==7){

if

(stromp(cip->args[1],"ATTRIBUTE")
==0){

if

(stromp(cip->args[4],"read")==0)

mode
=

LOCK_READ;
else

mode
=
LOCKWRITE;

key=

atoi■ cip->args[5]);

5



§

dm/parse.c

wait=

atoi(cip->args[6]); switch(attrlockmode(cip,cip->args(2), cip->args[3],mode,&key))
{

caseATTR_SUCCESS: (void)sprintf(buf,"ºldiskey",key); reply(cip->fa,RS_ACCEPT,RT_DM,RG_OK replyend(cip->fo); break;
case
ATTR_LOCKWAIT: if

(wait)
attrSleep■ cip,cip->args(2),

cip->args[3],LOCK_UPG

else
{

reply(cip->fa,RS_FAILED,RT_DM,
RB_CANTLOCK, "Lockunavailable");

replyend(cip->fo);
}

break;
caseTBL_NOSUCH: reply(cip->fd,RS_FAILED,RT_DM,RB_NOS

"Nosuchtable");
replyend(cip->fo); break;

caseATTR_NOSUCH: reply(cip->fa,RS_FAILED,RT_DM,RB_NOS
"Nosuchattribute");

replyend(cip->fo); break;
caseATTR_NOPERM: reply(cip->fo,RS_FAILED,RT_DM,RB_BAD

"Keydoesnotmatchlock");
replyend(cip->fo); break;

default:
error_internal("Lockmodeattributefailed");

/*

NOTREACHED
“■

else

C_syntax(clp);
}

else

c_badcount(clb);
return0;

/* *

C_unlock:
-

ExecuteUNLOCKcommand
*/ static Int

c_unlock(cip) CLIENT“cip;
{

longkey;

#i■ ciefSTATS
externInt
nlock_com; nlock_com{+;

#endlf
if
(clp->nargs
==4){

if

(stromp(cip->args[1],"TABLE")==0){

key=

atoi(cip->args[3]); switch(tbl_unlock(clp,cip->args[2],key))
{

caseTBL_SUCCESS: reply(cip->fa,RS_ACCEPT,RT_DM,RGOKAY,
"Tableunlocked");

break;
caseTBL_NOPERM: reply(cip->fd,RS_FAILED,RT_DM,RB_BADKEY, "Keydoesnotmatchlock");

break;
caseTBL_NOSUCH: reply(cip->fa,RS_FAILED,RT_DM,RB_NOSUCH, "Nosuchtable");

break;
default:

errorinternal("Unlocktablefailed");
/*

NOTREACHED
“■

}
replyend(cip->fo);

else

C_Syntax(clp);
elseif

(cip->nargs
==5){

if

(stromp(cip->args[1],"ATTRIBUTE")
==0){

key=

atoi(cip->args[4]); switch(attrunlock(cip,cip->args[2], cip->args(3],key))
{

caseATTR_SUCCESS: reply(cip->■ o,RS_ACCEPT,RT_DM,RGOKAY,
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"Attributeunlocked");
break;

caseTBL_NOSUCH: reply(cip->fa,RS_FAILED,RT_DM,RB_NOS
"Nosuchtable");

break;
caseATTR_NOSUCH: reply(cip->fd,RS_FAILED,RT_DM,RB_NOS

"Nosuchattribute");
break;

caseATTR_NOPERM: reply(cip->{d,RS_FAILED,RT_DM,RB_BAD
"Keydoesnotmatchlock");

break;
default:

error_internal("Unlockattributefailed");
/*

NOTREACHED
“■

}
replyend(cip->fo);

else

c_syntax(clp);
}

else

c_badcount(cip);
return0;

} /* *

c_count:
-

ExecuteCOUNTcommand
*/ static Int

c_count(clp) CLIENT“cip;
{

registerintCount; charbuf[BUFLEN];
if

(cip->nargs
l-2&&cip->nargsl-4)

c_badcount(cip);
elseif

(stromp(cip->args[1],"TABLE")
=0)

C_syntax(cp);
elseif
(cip->nargs==4&&strcmp(cip->args(2),"CLASS")
=0)

C_Syntax(cp);
else
{

if

(cip->nargs
==4)

count
=

th_count(TRUE,atoi(cip->args[3]));
else

count
=

tol_count(FALSE,
0);

(void)sprintf(buf,"ººdtables",count); reply(cip->fo,RS_ACCEPT,RT_DM,RG_OKAY,bu■ ); replyend(cip->fa);
return0;

} ■ ' *
c_list:

-

ExecuteLISTcommand
*/ Static int c_list(cip) CLIENT“cip;

{

registerIntn; if
(cip->nargs
==2){

if

(stromp(cip->args[1],"TABLE")==0){

reply(cip->fd,RS_ACCEPT,RT_DM,RGOKAY,
"Listoftablesfollows");

replybeginASCII(cip->fo); thl_list(cip,FALSE,0); reply
end_ASCII(cip->fo);

replyend(cip->fa);
}

else

C_syntax(cp);
elseif

(clo->nargs
==4){

if

(stromp(cip->args[1],"TABLE")==0){

if

(stromp(cip->args(2),"CLASS")==0){

reply(cip->fd,RS_ACCEPT,RT_DM,RGOKAY,
"Listoftablesfollows");

replybeginASCII(cip->fo); thl_list(cp,TRUE,atoi(cip->args[3])); reply
end_ASCII(cip->fa);

replyend(cip->fo);
else

c_syntax(cp);

5
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elseif

(stromp(cip->args[1],"ATTRIBUTE")
==0){

n=

atoi(cip->args[3]); switch(attrlist(cip,cip->args[2],
n)){

caseATTR_SUCCESS: break;
caseTBL_NOSUCH: reply(cip->fd,RS_FAILED,RT_DM,RB_NOS

"Nosuchtable");
break;

caseTBL_NOPERM: replynoperm(clo->fo); break;
default:

errorinternal("listattributefailed");
/*

NOTREACHED
“■

}
replyend(cip->fo);

else

C_syntax(clp);
}

else

c_badcount(cp);
return0;

/* *

c_empty:
-

ExecuteEMPTYcommand
*/ Int

c_empty(cp) CLIENT“cip;

F

}
static

{

Intfrom,to; if
(cip->nargs
l-5){

c_badcount(clp); return0;

from=

atoi(cip->args[3]);
to-

atoi(cip->args[4]); switch(cellempty(clp,cip->args[1],cip->args[2],from,to))
{

caseTBL_NOSUCH: reply(cip->fa,RS_FAILED,RT_DM,RB_NOSUCH,
"Nosuchtable break;

caseATTR_NOSUCH: reply(cip->fa,RS_FAILED,RT_DM,RB_NOSUCH, "Nosuchattribute");
break;

caseATTR_NOPERM: replynoperm(cip->fa); break;
caseINST_SUCCESS: reply(cip->fd,RS_ACCEPT,RT_DM,RG_OKAY,"Datadeleted"); break;

default:
error_internal("Empty
datafailed");

/*

NOTREACHED
“■

}
replyend(cip->fo); return0;

} /* *

c_describe:
-

ExecuteDESCRIBECommand
*/ static Int

c_describe(clp) CLIENT“cip;
{

if
(cip->nargs
==2){

if

(stromp(cip->args[1],"DATASET)
==0){

ds_describe(cip->fa);
replyend(cip->fo);

else

c_syntax(clp);
elseif

(cip->nargs
==3){

if

(stromp(cip->args[1],"TABLE")==0){

switch(tbl_describe(cip,cip->args[2]))
{

caseTBL_SUCCESS: break;
caseTBL_NOSUCH: reply(cip->fa,RS_FAILED,RT_DM,RB_NOSUCH, "Nosuchtable");

break;
caseTBL_NOPERM: replynoperm(clo->fo); break;
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default:
error_internal("Describe
tablefailed");

/*

NOTREACHED
“■

}
replyend(cip->fo);

else

c_syntax(clp);
elseif

(cip->nargs
==4){

if

(stromp(cip->args[1],"ATTRIBUTE")
==0){

switch(attrdescribe(clp,cip->args(2), cip->args[3]))
{

caseATTR_SUCCESS: break;
caseTBL_NOSUCH: reply(cip->fa,RS_FAILED,RT_DM,RB_NOS

"Nosuchtable");
break;

caseATTR_NOSUCH: reply(cip->fa,RS_FAILED,RT_DM,RB_NOS
"Nosuchattribute");

break;
caseATTR_NOPERM: replynoperm(cip->fo); break;

default:
errorinternal("Describeattributefailed");

/*

NOTREACHED
“■

}
replyend(cip->fo);

else

c_syntax(clp);
else

c_badcount(cp);
return0;

5.
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/* *

$Header:reply.c,v1.588/09/0714:52:54conradExp$ *
$Log:reply.c,v
$ *

Revision1.588/09/0714:52:54Conrad
*
Bufferoutputuntilreplyend()iscalled

*

Revision1.488/08/0809:46:41Conrad
*

Standardizebuffersizes *Add"DESCRIBEDATASET"Command
*

Revision1.388/08/0416:26:32Conrad
*

SupportdatatypeSTRINGandTABLE
*

Revision1.288/07/2720:21:40Conrad
*
Usereplyparameterinsteadof
hardwirednumbers

*

Revision1.188/07/2513:15:30Conrad
*
Initialrevision

*/
#include"reply.h" #include"error.h" #include"datatype.h" #include"table.h"

/* *
Thereplybufferisatmostthelengthofthelongeststringplus

*
thestatuscodesplusa
spacefor
separationplusa
newlineplus

*anull. */ /* *
reply:

-
Send
areplytoafile
descriptor

*/ void reply(■ o,status,class,detail,string) intfo; IntStatus,class,detail; Char‘string;
{

registerIntlen; Charreplybuf[BUFLEN);
if
(status
-0||
status
>15)
{

error_internal("Replystatusoutof
range");

/*

NOTREACHED
“/

if
(class
<0||
class
>15)
{

error_internal("Reply
classoutof
range");

/*

NOTREACHED
“■

} if
(detail
&0||
detail
-15)
{

error_internal("Reply
detailoutof
range");

/*

NOTREACHED
“■

len=3+1+
strlen(string)
+1; if(len>

IO_SIZE)
{

errorinternal("Reply
toolong");

/*

NOTREACHED
“■

}
(void)sprintf(replybuf,"9%x%x%x%s"m",status,class,detail,string); replywrite(fo,replybuf,len);

}

#defineREPLY_BUFSIZ(BUFLEN“4) staticcharreply
buf[REPLY_BUFSIZ]; staticIntreplyCnt; /* *

replywrite:
-
"write"
a
buffer.Actually,justcopythedataintoa -

staticbuffer(ifthereis
space)

*/ void replywrite(■ o,buf,len) Intfo; Char"buf; Intlen;
{

structioveciov[2]; externIntboopy();
If

(REPLY_BUFSIZ-reply
cnt-=len)
{

(void)bcopy(buf,&replybuf[replycnt],len); replycnt+=len;

else
{

iov[0].iov_base
=replybu■ ; iov[0].iov_len

=replycnt; iov[1].iovbase=buf; iov[1].iov_len
=len; if

(writev(fo,iov,2)-replycnt+len)
{

error_internal("reply
writefailed");
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/*

NOTREACHED
“■

}
replycnt=0;

}

} /* *
replyputchar:

-
"write"
a
singlecharacter

*/ void replyputchar(fo,
c) Intfo; charC; {

if
(replycnt>=

REPLY_BUFSIZ)
{

if
(write(■ d,replybu■ ,

REPLY_BUFSIZ)
l-

REPLY_BUFSIZ)
{

error_internal("replyputcharfailed");
/*

NOTREACHED
“■

}
replycnt=0;

}
replybuf[replyCnt.**]
=C,

} /* *
replyend:

-
Sendend-of-replymessage
tofiledescriptor

*/ void replyend(fo) Intfo; {

structioveciov[2]; staticchareor■ ]="600Endofreplyn”; if
(replycnt==0){

if
(write(■ d,eor,sizeofeor
-1)=sizeofeor
-1){

error_internal("Reply
enderror");

/*

NOTREACHED
“■

}
else
{

iov[0].iov_base
=replybuf; iov[0].iov_len

=replycnt;
iov[1].iov_base
=eor; iov[1].iov_len

=
sizeofeor-1;

if
(writev(■ o,iov,2)=replycnt+
sizeofeor
-1){

error_internal("Reply
enderror");

/*

NOTREACHED
“/

}
replycnt=0;

} /* *
replybeginASCII:

-
StartsendingASCIIdata */ void replybeginASCII(fo) intfo;

staticcharboa■ ]
="202ASCIIdatafollows\n"; replywrite(■ d,boa,sizeofboa

-1);

/* *
replyASCII:

-
SendASCIIdata */ void replyASCII(fo,

s) intfo; Char“s; {

registerIntlen; staticCharnewline
=\n'; len=

strlen(s); replywrite(■ o,
s,len); if(s■ len

-1)=\n")

replyputchar(fo,Vn');

} /* *
replyendASCII:

-

TerminateASCIIdata */ void replyendASCII(fo) Intfo; {

5
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/* *
replynoperm:

-
Sendpermissiondeniedmessage

*/ void replynoperm(■ d)
intfo;

staticcharpd[]="402Permissiondeniedn”; replywrite(■ d,po,sizeofpa-1);

/* *
replydata:

-
Senddatatoclient */ void replydata(■ o,data_mode,dtype,dsize,from,len,data,ap) Intfo; Int

data_mode;
intdtype,dsize; intfrom,len; char"data; ATTR“ap;

{

registerIntsize; Charbuf[BUFLEN]; (void)sprintf(bu■ ,"Valuesforinstances9%d9%d",from,from+len-1); reply(■ d,RS_ACCEPT,
RTDM,RG_OKAY,bu■ ); /* *Ifwearesendingstrings(ortablenames),justsend

*
eachonefollowedbyanewline

*/ if
(dtype==

DM_S_STRING
|
dtype==

DM_S_TABLE)
{

replybeginASCII(fo); dt_strout(fo,len,data,ap); replyend_ASCII(■ o); return;

%.

*

Binarymode.Justcomputethetotalsize,
*telltheotherendthenumber
ofbytes,andblast */ If

(data_mode
==

REPLY_IN_BINARY)
{

size=

dt_size(dtype,dsize)"len; (void)sprintf(buf,"9%dbytesofbinarydatafollows",size); reply(id,RS_ACCEPT,
RTOTHER,
3,bu■ ); replywrite(■ o,data,size); return;

} /* *
Herecomesgrungecity!Weneedtofigureoutthetype

*ofthedatatobesent.ConverteachoneintoASCIIand
*
Sendit. */ replybeginASCII(fo); dt_send(■ o,dtype,dsize

“
len,data); replyend_ASCII(fo);

3. º
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/* *

$Header:reply.h,v1.488/09/0714:52:20conradExp$ *
$Log:reply.h,v
$ *

Revision1.488/09/0714:52:20Conrad
*

Declareinternalfunctionsreplywriteandreplyputchar
*

Revision1.388/08/0809:46:42Conrad
*

Standardizebuffersizes *Add"DESCRIBEDATASET"Command #defineREPLY_IN_ASCII
0

#defineREPLY_IN_BINARY #defineREPLY_LENGTH(BUFLEN-5) #defineRS_INFO #defineRS_ACCEPT #defineRSMORE #defineRS_FAILED #defineRS_REJECT #defineRS_END #defineRTOTHER #defineRT_DM #defineRT_CS #defineRT_EXTENSION #defineRT_DEBUG #defineRGOKAY #defineRG_ASCII #defineRG_BINARY #defineRG_RW #defineRG_RO

ii:

#define #define #define #define #define #define #define
/*

RB_NOSUCH
O

RB_EXISTS
1

RB_UNAVAIL
2

RB_CANTLOCK
3

RB_BADKEY
4

RB_DEADLOCK
5

RB_UNSUPPORTE6)
replyend(); replybeginASCII(); replyASCII(); replyend_ASCII(); replynoperm(); replydata(); replywrite(); replyputchar();

º

*

Revision1.288/07/2720:21:17conrad
*
Usereplyparameterinsteadof

hardwirednumbers
*

Revision1.188/07/2513:15:30Conrad
*
Initialrevision

*/ #ifndefREPLY_INCLUDE #include"config.h" #defineMACHINE_TYPE*vax"

*

Accessfunctions
*/ void void void void void void void void void #define #endif

reply(); REPLY_INCLUDE

/*Send
areplytoafile

descriptor
*/ /*Sendend-of-replymessage

*/ /*BeginsendingASCIIdata“■ /*SendanASCIIstring*/ /*EndsendingASCIIdata“■ /*SendPermissionDeniedmessage
*/ /*Senddatatoclient*/
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/* *

$Header:strtab.c,v1.389/03/0222:01:12
pettExp$ *

$Log:Strtab.c,v
$ *

Revision1.389/03/0222:01:12pett
*

declaredemalloc/erealloc
toreturnvoid
" *

Revision1.288/09/0714:51:20Conrad
*
Onlyreadandwriteif
lengthis>0 *

Revision1.188/08/0418:36:34conrad
*
Initialrevision

*/
#include"table.h" #include<string.h> #defineHASHSIZE4093 #defineSTABSIZE1024 typedefstructbucket

{

structbucket*next; ATTR“ap; intn;

}

BUCKET; staticBUCKET“bucket[HASHSIZE];
/*

‘strlookup:
-
Lookupastringforanattribute

*/ Int str
lookup(ap,
s) ATTR"ap; Char“s; {

registerBUCKET“bp; registerInthashnum; Inthash(); intstradd(); externvoid“emalloc();
/* *

Seeifthestringalreadyexists */
hashnum
=
hash(ap,s); for(bp=

bucket■ hashnum);
bp=NULL;bp=
bp->next)

-**--*-,*J/*º,º–ris-,*,*s§22

if
(bp->ap==ap&&

stromp(STR_VALUE(ap,bp->n),
s)==0)

returnbp->n;

/* *Sothestringisnotinthestringtable.We
*
haveto
allocatethespaceforthehashbucket

*
andenterthestringintotheappropriatestring

*
table. */ bp=

(BUCKET*)emalloc(sizeof(BUCKET)); bp->ap
=ap; bp->n

=stradd(ap,s); bp->next
=

bucket■ hashnum]; bucket■ hashnum]
=bp; returnbp->n;

} /*
*strinit:

-

Initialize
a
stringtablestructure

*/ void strinit(ap) ATTR“ap;
{

ap->strtab.stab
=
NULL; ap->strtab.maxlen

=

ap->strtab.curlen
=0;

ap->dsize
=1;/*Mustbetrue*/

} /*
*stradd:

-
Addastringtoastringtable */ static Int stradd(ap,

s) ATTR“ap; Char“s; {

registerIntlen,n;
registerSTRTAB“stp; externvoid“erealloc(); len=strlen(s)

+1; stp=
&ap->strtab;

º,º-''._\ºr)
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(stp->maxlen
-

stp->curlen
&len)
{

stp->maxlen
+=
STABSIZE; stp->stab

=
(char*)

erealloc(stp->stab,stp->maxlen);
}

(void)stropy(stp->stab
+

stp->curlen,
s); n=

stp->curlen; stp->curlen
+=len; returnn;

} /*
*strwrite:

-
Writethestringtableintoafile */ void strwrite(■ p,ap) FILE“■ p; ATTR“ap;

(void)■ write((char
*)

&ap->strtab.curlen,sizeof(int),1,fp); if

(ap->strtab.curlen
>0)

(void)
fwrite(ap->strtab.stab,
1,

ap->strtab.curlen,
fp);

} /*
*strread:

-
Readthestringtablefromafile */ Int strread(■ p,ap) FILE“■ p; ATTR“ap;

{

registerchar“cp,endp; registerBUCKET“bp; registerInthashnum; Intn; Inthash(); externvoid“emalloc();
/* *

Readinstringtable */ if

(fread((char
*)&n,sizeof(int),1,fp)=1)

return-1; ap->strtab.curlen
=

ap->strtab.maxlen
=n; if(n=0)

return0; ap->strtab.stab
=
(char*)

emalloc(ap->strtab.curlen);
if

(fread((char
*)

ap->strtab.stab,
1,n,fp)=n){

(void)
free(ap->strtab.stab); return-1;

} /* *
Enterallstringsintohashtable */ endp

=

ap->strtab.stab
+n, Cp=

ap->Strtab.stab; while(cp<
endp)
{

bp=
(BUCKET*)emalloc(sizeof(BUCKET)); bp->ap

=ap; bp->n
=cp-
ap->strtab.stab; hashnum

=
hash(ap,cp); bp->next

=

bucket■ hashnum); bucket■ hashnum]
=bp; while(“cp++

=\0')/*Skipoverthisstring*/

continue;

}

return0;

} /* *
hash:

-
Hashanattributeandstringintoabucketnumber

*/ static Int hash(ap,
S) ATTR“ap; Char“s; {

registerunsignedIntCnt; cnt=(int)ap; while(“sl-\0')

cnt=(cnt&3)+"s44;

returncrit9,
HASHSIZE;

} */A.Nº J/N
º,(), --- -ºº
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/* *

$Header:table.c,v1.889/03/0222:00:40pettExp$ *
$Log:table.c,v
$ *

Revision1.889/03/0222:00:40pett
*

declaredemalloc/erealloc
toreturnvoid
" *

Revision1.788/09/2810:43:26Conrad
*

Implementmultiplegroups
if

NGROUPS
is
defined

*

Revision1.688/09/1414:28:46Conrad
*

Changevariable"table"to"tablelist"sodbxdoesn'tchoke

§

*

Revision1.588/08/0809:46:43Conrad
*

Standardizebuffersizes *Add"DESCRIBEDATASET"command
*

Revision1.488/07/2915:01:35Conrad
*

Checklockmodecorrectly
*

Revision1.388/07/2720:22:20Conrad
*
Usereplyparameterinsteadof

hardwirednumbers
*

Revision1.288/07/2715:23:54Conrad
*

Modifyoutputof
DESCRIBETABLEcommand

*

Revision1.188/07/2513:15:31Conrad
*
Initialrevision

*/
#include"table.h" #include"dataset.h" #include"reply.h" #include"error.h" #include<ctype.h> #include<string.h> #include<pwd.h> TABLE*tablelist=

NULL;
/*Listoftables
*/ /*

“thl_new:
-
Create
a
table */ Int

tol_new(clp,name,class) CLIENT“cip;

ºTºº&"J.,■ º *-a*-

char Int

“name; Class; registerTABLE*tp; structpasswd
º

char char externvoid externtime_t

pp.; *Copy_string(); “makefilename(); “emalloc(); time();

If((ds
permission(cp)
&
DS_PERMWRITE)==0)

returnTBL_NOPERM;
/* *

Seeifthistablealreadyexists */ tp=
thi_find(name);

if(tpl=NULL&&.
Itp->deleted) returnTBL_EXISTS;

/* *Ifwedidnotfindadeletedtable,thencreateone
*
andsetuptheappropriatefields. */ if(tp==NULL)

{

tp=
(TABLE
*)

emalloc(sizeof(TABLE)); tp->next
=tablelist; table_list

=to;
tp->name
=

copy_string(name); tp->filename
=
makefilename(name);

} /* *
Noneoftheabove.Createtheactualtable */

tp->class
=
class; tp->attr

=
NULL; tp->lock

=

lock_find(LOCKTABLE,(void")to); tp->uid
=
cip->uid;

#ifoiefNGROUPS #else #endif
tp->gid
=

cip->groups[0];
/*Thisisnotusedanywhere
*/

tp->gid
=
cip->gid; pp=

getpwuid((int)to->uid);
tp->owner
=
"nobody";
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tp->owner
=

copy_string(pp->pw_name);
tp->deleted
=
FALSE; tp->modified

=
TRUE; tp->holder

=
NULL; tp->mtime

=

time((time_t
")0); tp->atime

=
to->mtime; tp->nattr

=0; ds_settimes((time_t)0,tp->mtime); returnTBL_SUCCESS;
/* *

makefilename:
-

ASSociate
a

filenamewithatable */
{

registerchar“cp; charSave; char“copy_string();
for(Cp=
name;*.cpl-'WO';Cp**)

if

(lisalnum(“cp)
&&“cp="_")

§

}

static char
*

makefilename(name) char"name;

break;

if("cpl-\0')
{

save="cp; “cp=\0'; name
=

copy_string(name);
*Cp=
Save;

}
else

name
=

copy_string(name);
returnname;

} /*
“tbldelete:

-
Delete
a
table */ Int tol

delete(cip,name) CLIENT“cip; char“name; º
->

~-

&

–
r
s
-

*
º

s

registerTABLE*tp; registerATTR"ap; voidfree_tholder(); externtime_ttime(); if((ds
permission(cp)
&

DS_PERM_WRITE)
==0)

returnTBL_NOPERM;
tp=

tol_find(name);
if(tp==NULL||tp->deleted) returnTBL_NOSUCH;

if

(lock_mode(tp->lock,
cip)=
LOCKWRITE)

returnTBL_NOPERM;
for(ap=

tºp->attr;ap=NULL;ap=
ap->next)

if

(lock_by_other(ap->lock,
clp)<0)

returnATTR_NOPERM;
tp->deleted
=
TRUE; attr

release(p->attr); free_tholder(tp->holder); tp->holder
=
NULL; (void)lockfree(p->lock); tp->lock

=
NULL; ds_settimes((time_t)0,time((time_t

“)
NULL)); returnTBL_SUCCESS;

} /* *

free_tholder:
-

Releasethetableholderstructure
*/ static void

free_tholder(thp) registerTHOLDER“thp;
{

registerTHOLDER*next; while(thp-NULL)
{

next=
thb->next; (void)free((char")th9); thp=next;

}

} /*

“thl_open:
JºZººWºf *...)-SJ
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-
Open
a
table */ Int

tol_open(clp,name) CLIENT*cip; char*name;
{

registerTABLE“tp; registerTHOLDER“thp; externvoid“emalloc();
/* *

Findthetablefirst */ tp=

th|_find(name);
if(tp==NULL
||

tºp->deleted)
returnTBL_NOSUCH;

/* *
Seeif
clientalreadyhastableopen.
Ifso,just

*

incrementthecount.Otherwise,createholderstructure
*
andSetcountto1 */ for(thp=

tºp->holder;thol-NULL;tho=
tho->next)

if

(thp->client
==cip)

break;

if(thp==NULL)
{

thp=

(THOLDER")emalloc(sizeof(THOLDER)); thp->next
=

tºp->holder; tp->holder
=tho; thp->client

=cip; thp->count
=1;

}
else

thp->count-4;
returnTBL_SUCCESS;

} /*
“thlclose:

-
Close
a
table */ Int

thl_close(cip,name) CLIENT“cip; char“name;
{

registerTABLE“tp; registerTHOLDER*thp,“prev; externvoid“emalloc();
■ ' *

Findthetablefirst */ tp=

thi_find(name);
If(tp==NULL
||

to->deleted)
returnTBL_NOSUCH;

/* *
Seeif
clientreallyhastableopen. */ prev=

NULL; for(thp=
to->holder;thol-NULL;tho=

thp->next)
{

if

(thp->client
==cip)

break;
prev=thp;

} If(thp==NULL)
returnTBL_NOPERM;

if

(--thp->count
==0){

if(prev==NULL)
tp->holder
=
tho->next;

else

prev->next
=
tho->next;

(void)free((char
*)tho);

}

returnTBL_SUCCESS;
} /*

“thl_count:
-

Returnthenumber
oftables */ Int

thl_Count(use_class,class) intuse_class; IntClass;
{

registerTABLE*tp; registerIntCount; externtime_ttime(); Count
=0; for(tp=tablelist;tol-NULL;to-

to->next)
{
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if

(tp->deleted)
continue;

if
(use_class&&to->class
l-class)

Continue;
Count-4;

}

ds_settimes(time((time_t
")0),(time_t)0); returncount;

} ■ '
“tbl_list:

-Listthetablenamesforthegivenclient */ void tol_list(clp,use_class,class) CLIENT“cip; Int
use_class;

intClass;
{

registerTABLE*tp; externtime_ttime(); for(tp=tablelist;tpl=NULL;to-
to->next)
{

if

(tp->deleted)
continue;

if

(use_class&&typ->class
l-class)

continue;
reply

ASCII(CL_FILENO(cip),to->name);
}

ds_settimes(time((time_t
")0),(time_t)0);

} /*

“thl_lock:
-
Locka
table */ Int

tol_lock(cp,name,mode,key) CLIENT“cip; char“name; Intmode; long"key;

registerTABLE*tp; tp=

th_find(name);
s
-

}

if(tp==NULL
|

typ->deleted)
returnTBL_NOSUCH;

If
(mode==LOCKWRITE &&(ds

permission(cp)
&

DS_PERM_WRITE)
==0)

returnTBL_NOPERM;
If
(("key
=

lock_get(tp->lock,mode,“key,cip))<0)

returnTBL_LOCKWAIT;
returnTBL_SUCCESS;

/*

“thl_lockmode:
-

Changethemodeofalock */ int
thl_lockmode(Cip,name,mode,key) CLIENT“cip; Char*name; Intmode; long"key;

{

registerTABLE*tp; tp=

th_find(name);
if(tp==NULL
||

to->deleted)
returnTBL_NOSUCH;

switch(lock_chmod(tp->lock,mode,key,cip))
{

case-1:

returnTBL_NOPERM;
case0:

returnTBL_SUCCESS;
Case1:

returnTBL_LOCKWAIT;
default:

error_internal("tbl_lockmodefailed");
/*

NOTREACHED
“■

}

} /*

“thl_unlock:
-

Unlock
a
table */ int

tol_unlock(cip,name,key) CLIENT“cip; Char*name;
º'
.
º,^*

92&ºº

§ 3
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{

registerTABLE*tp; tp=
th_find(name);

If(tp==NULL
||

to->deleted)
returnTBL_NOSUCH;

if

(lock_release(tp->lock,
key,cip)<0)

returnTBL_NOPERM;
returnTBL_SUCCESS;

/*

“tbl_sleep:
-Gotosleepwaitingforthelockofthistable */ void thl

sleep■ cip,name,mode) CLIENT“cip; char“name; Intmode;
{

registerTABLE*tp; tp=
tol_find(name);

if(tpl-NULL&&.
Itp->deleted)

cl_sleep(tp->lock,mode,clp);

} /*
“thldescribe:

-

Describe
a
table */ Int tol

describe(cip,thane) CLIENT“cip; Char“tname;
{

registerTABLE*tp; registerATTR“ap; registerIntn,m; charbuf[BUFLEN];
/* *

Findthetable */ tp=

thi_find(tname);

if(tp==NULL
||

to->deleted)
returnTBL_NOSUCH;

/* *

Checkthepermission
*/ If((ds

permission(cp)
&

DS_PERM_READ)
==0)

returnTBL_NOPERM;
/* *

Sendthe
descriptions

*/

reply(CL_FILENO(cp),RS_ACCEPT,RT_DM,RGOKAY,"Descriptionfollows"); replybegin
ASCII(CL_FILENO(cp));

/*SendCLASSkeyword
*/ (void)sprintf(buf,"class%d",tp->class); reply

ASCII(CL_FILENO(cp),
bu■ ); /*SendATTRIBUTEkeyword

*/ m=n=0; for(ap=
to->attr;apI-NULL;ap=
ap->next)
{

if

(ap->ndata
>0)

n++;

if

(ap->ndata
==ap->ncell
+1)

m++;

}

(void)sprintf(buf,"attributes96d9%d9%d",to->nattr,
n,m); reply

ASCII(CL_FILENO(clp),
bu■ ); /*SendINSTANCEkeyword

*/
(void)sprintf(buf,"instancesºd",inst_max(tp)); reply

ASCII(CL_FILENO(cp),
bu■ ); /*SendOWNERkeyword

‘■
(void)sprintf(buf,"owner*%s",tp->owner); reply

ASCII(CL_FILENO(cp),
bu■ ); /*SendTIMEkeyword

*/ (void)sprintf(buf,"time*k,*%ld",to->mtime,tp->atime); reply
ASCII(CL_FILENO(cp),
bu■ ); reply

end_ASCII(CL_FILENO(cp));
/* *

Nowupdatetheaccesstimeofthetable */
tp->atime
=

time((time_t
")0); returnTBL_SUCCESS;



ºo{~
|

-→ººpº■ →*-§~-i\ºº»,
{

:TTTNuun■ au

:d■uun■ au
(O==(aujeu'eujeu«-d})duuou■ s)
J■

(!xau<-d)
=
d\!TTnN
=
|
d\
:\s||Te|qe■
=d.)Jo,

{d},ETgVLue|s|■ eu}:■ uueu,Je■ 3(ºueu)pu■ TIQ,
„

ET8IVIL/*euueuÁqe■ qe,
e

pul-«»:pu■ Tiq}.
•/

0'9■ qe■■ up
177



dm/table.h
/* *

$Header:table.h,v1.589/02/2317:54:31pettExp$ *
$Log:table.h,v
$ *

Revision1.589/02/2317:54:31pett
*

changeddeclarations
of
uids/gids
to

UIDTYPE/GIDTYPE
*

Revision1.488/09/1414:28:59Conrad
*

Changevariable"table"to
"table_list"
sodbxdoesn'tchoke

*

Revision1.388/08/0809:46:45Conrad
*

Standardizebuffersizes *Add"DESCRIBEDATASET"Command
*

Revision1.288/08/0416:26:33Conrad
*

SupportdatatypeSTRINGandTABLE
*

Revision1.188/07/2513:15:32Conrad
*
Initialrevision

*/ #ifndefTABLEINCLUDE
M ~l Qo#include"config.h"

#include"client.h" #include"lock.h" #include"dm_server.h"
/* *

Typesoflocks */ #defineLOCKTABLE
1

#defineLOCKATTR
2 /* *

Returnvalues
*/ #defineTBL_SUCCESS

O
#defineTBL_NOSUCH
-1

#defineTBL_EXISTS
-2 #defineTBL_NOPERM

-3
#defineTBL_LOCKWAIT
-4

#defineATTR_SUCCESS
O

#defineATTR_NOSUCH
-5 #defineATTR_EXISTS

-6
#defineATTR_NOPERM
-7 #defineATTR_LOCKWAIT

-8

-
-

‘.…~*ºº**s'■ ºº,ºFrs*)%,º

#defineATTR_UNSUPPORTED
–9 #defineINST_SUCCESS #defineINST_NOSUCH #defineCELL_SUCCESS

/* *
Datablocksizes */ #defineDE_SIZE #defineDE_FRAGMENT

0 -10 0

1024/*Maxsizeofchunkofdata“■ 128/*Sizeofa
fragment
ofdata“■

*Bitmasktypefor
determiningexistence
ofdata

*DEXIST;
{

*next; Start;/*
Startingindex*/ size;/*

Length
*/ exist; "data; “stab; maxlen; Curlen;

*

Forwarddeclaration(recursivedatastructure)

ATTR;

*
Tableholder(clientswhohavethetableopen

/* */ typedefunsignedchar /* *

Linkedlistofdatablocks
*/ typedefstructdblock

structdblock Int short DEXIST void

}

DBLOCK;
/* *

Stringtablestructure
*/ typedefstructstrtab

char Int Int

}

STRTAB;
/* */ typedefstructattr /* */ typedefstructthokier

structtholder CLIENT

Jº■ º.'A*-S.cºº,º-

{

*next; ‘client;
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}

THOLDER;
/* *

Tabledatastructure
*/ typedefstructtable

{

structtable LOCK char char THOLDER char char char Int ATTR UIDTYPE GIDTYPE time_t Int

}

TABLE;
/* *

Attributedatastructure
*/ structattr

(

ATTR LOCK TABLE DBLOCK STRTAB char char char int int UIDTYPE GIDTYPE time_t short

}; /* *

Packagevariables

Count; *next; “lock; deleted; modified; “holder; *filename; “owner; *name; Class; “attr; uid; gid; mtime,atime; nattr; *next; *lock; *table; “dblock; Strtab; modified; ‘owner; “name; noell; noata; uid; gid; mtime,atime; dtype,dsize;

/*
Createnewtable*/ /*Marktablefordeletion

*/ /*Opentable*/ /*
Closetable*/ /*

Countnumber
oftables(byclass)*/ /*Listtables(byclass)*/ /*Locktable*/ /*

Checktablelockmode*/ /*
Releaselockontable*/ /*Markclientaswaitingforlock‘■ /*Readtableinfromfile*/ /*Writetableintofile*/ /*

Describe
a
tabletoaclient*/ /*Findatablebyname*/ /*

Release
alistof
attributes"/

/*Freeupanattribute
*/ /*

Createnewattribute
*/ /*

Deleteattribute
“■ /*Listattributes

inatable*/ /*Lockattribute
"/ /*

Checkattributelockmode*/ /*
Releaselockonattribute
*/ /*Markclientaswaitingforlock‘■

/*
Number
oftimestablewasopene
*/

externTABLE"tablelist; /* *

Packagemacros
*/ #defineSTR_VALUE(ap,n)(&(ap)->strtab.stab■ n])

/*
Transientstuff“■

/* *
Listoftableaccessfunctions

*/ intthl_new■ ); Inttoldelete(); Int
thl_open();

Int
thl_close();

/*
PermanentStuff"/int

thl_count();

voidthl_list(); intthl_lock(); Int
thl_lockmode();

Int
thl_unlock(); voidthl_sleep();

Int
tol_read(); voidthl_flush();

intthl
describe(); TABLE*tbl_find(); voidattrrelease(); voidattrfree();

/*
TransientStuff"/Intattrnew();

Intattrdelete(); intattrlist(); intattrlock(); intattrlockmode();
Intattrunlock(); voidattrSleep■ ); intattrdescribe();

/*
PermanentStuff"/

DBLOCK“dblockalloc(); void
dblock_release();

voiddblock_free(); voiddblock_add();
int
inst_new();

intinstdelete(); int
inst_max();

int
cell_empty();

º

■

*/Q--º,º
-■ 92,º--.

/*
Describeanattribute
toaclient*/ /*

Allocate
adatablock"/

/*
Release
alistofdatablocks
"/ /*Freeupadatablock‘/

/*Add
anewrow*/

/*Add
anewinstance
“■ /*

Delete
anewinstance
*/ /*

Computemaximuminstancenumber
*/ /*

ClearoutSomedata"I
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Intstrlookup(); voidstrinit(); voidstrwrite(); intstrread(); #defineTABLE_INCLUDE #endlf

/*Lookupastringforanattribute
*/ /*

Initializestringtable*/ /*Writestringtabletofile*/ /*Readstringtablefromfile*/
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/* *

$Header:attribute.c,v1.789/03/0120:30:36pettExp$ *
$Log:attribute.c,v
$ *

Revision1.789/03/0120:30:36pett
*

changedvariousdeclarations
totakeadvantage
of

machine-independence
*

offeredby
machdep.h

*

Revision1.688/10/0521:51:45Conrad
*

Remember
to
releasethecachebufferwhenclosinganattribute

*

Revision1.588/10/0415:33:30Conrad *Addlocaldatacache
*

Revision1.488/09/2613:06:54Conrad
*
MakeASCIImodeworkwitharrays

*

Revision1.388/09/0715:00:44Conrad *AdddataI/O
functionality

*

Revision1.288/08/0809:47:23Conrad
*

Standardizebuffersizes *AddsupportforSTRINGandTABLEtypes
*

Revision1.188/07/2915:58:55COnrad
*
Initialrevision

*/
#include"mstrings.h" #include"dm_internal.h" #include"response.h" #include<ctype.h> #include<math.h>

/* *
attrcreate:

-
Createanattributewithin
a
table */

DM_ATTR attrCreate(th,attr,stype) DM_TABLE
th; Char"attr; DM_STYPEStype;

{

registerTABLE*tp; IntStatus; Charbuf[BUFLEN];

If

(thl_lock(th,DM_WRITELOCK,DEFAULT_KEY,TRUE)
<0)

returnNULL;
tp=
(TABLE
*)th; (void)sprintf(bu■ ,"CREATEATTRIBUTE\"%s"\"9%s"ºdºdun",

tp->name,attr,
stype.base_type,stype.length);

(void)
write(fileno■ tp->hp->fp),
buf,strlen(buf)); status

=

mmwb_resp_status(tp->hp->fp);
(void)tol_unlock(th,DEFAULT_KEY);

if

(dm_check_reply(status)
<0)

returnNULL;
returnattropen(th,attr);

} /* *
attropen:

-
Openanattribute(grab
a
readlock) */

DM_ATTR attropen(th,attr) DM_TABLE
th; Char“attr;

{

registerTABLE“tp; registerATTR“ap; Intkey; intgetattrlock(); intfreeattrlock(); externMALLOCTYPEmalloc();
tp=
(TABLE")
th; key=getattr

lock(tp->hp->ip,to->name,attr,"LOCK",DM_READLOCK, DEFAULT_KEY,TRUE);
if(key&0)

returnNULL;
ap=(ATTR
)

malloc(sizeof(ATTR));
if(ap==NULL)
{

dmerrno
=

DM_EOUTOFMEM; returnNULL;

}

ap->name
=drin
copy_string(attr);

If
(ap->name
==NULL)
{

(void)free((char
*)ap); returnNULL;
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ap->lock
=
NULL;

if

(dm_lock_set(&ap->lock,DM_READLOCK,TRUE)==
LOCK_ERROR)
{

(void)freeattr
lock(tp->hp->fp,to->name,attr,

DEFAULT_KEY); (void)free(ap->name); (void)free((char
*)ap); returnNULL;

}

ap->key
=key; ap->status

=0;
ap->owner
=
NULL; ap->tp

=typ;
ap->cache
-
NULL; ap->next

=
tºp->attr; tp->attr

=ap; return(DM_ATTR)
ap;

} /* *
getattrlock:

-
Getalockorchange
alockmode */ static Int getattrlock(■ p,table,attr,command,mode,key,wait) FILE“■ p; char*table; char“attr; char*Command;

intmode,key,wait;
{

charbuf[BUFLEN);
Intn; (void)sprintf(bu■ ,“AsATTRIBUTE\"9%s"\"98s,""Asºdºdun",command,

table,attr,(mode==
DM_WRITELOCK)7"write":"read", key,wait);

(void)write(fileno■ fp),
buf,strlen(buf));

if

(dm_resp_number(■ p,
&n)<0)

return-1;

returnn;

} /* *

free_attrlock:
-

Release
alockonanattribute

*/ static Int free_attrlock(■ p,table,attr,key) FILE“■ p; char*table; Char“attr; Intkey;
{

charbuf[BUFLEN); (void)sprintf(buf,"UNLOCKATTRIBUTE\"9%s"\"9%s"*dn", table,attr,key);

(void)write(fileno■ fp),
buf,strlen(buf)); returndm

check_reply(mmwb_resp_status(■ p));
} /* *

attrclose:
-
Closeanattribute(releaselocks) */ Int attrclose(ah) DM_ATTRh;

{

registerATTR“target,“ap,"prev; target
=
(ATTR
)
ah; prev=

NULL; for(ap=

target->tp->attr;
apI-NULL;ap=
ap->next)
{

if(ap==target)
break;

prev=ap;

} if(aplatarget)
{

dmerrno
=

DM_ENOSUCH; return-1;

} /* *

Remove
itfromthetablelist */ If

(prev==NULL)
ap->ip->attr
=
ap->next;

else

prev->next
=
ap->next;
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Releaselocksontheattributeandreleasedatastructure
*/ (void)freeattr

lock(ap->tp->hp->■ p,ap->tp->name,ap->name,ap->key); attrfree(ap); return0;

} /* *
attrfree:

-

Releaseanattribute
*/ void attrfree(ap) ATTR“ap;

{

registerLOCK*ip,*next; voidcache_free();
for(p=
ap->lock;
p=
NULL;
p=next)
{

next=
|p->next; (void)free((char

*)lp); Cache_free(ap); (void)free(ap->name); (void)free((char
*)ap);

} /* *
attrdelete:

-
Deleteanattribute

*/ Int attrdelete(ah) DM_ATTRh;
{

registerATTR*target,"ap,"prev; Intkey; IntStatus; charbuf[BUFLEN]; target
=
(ATTR
)
ah; prev=

NULL; for(ap=

target->tp->attr;
ap=NULL;ap=
ap->next)
{

if(ap==target)
break;

prev=ap;

----<**-A’ºn2

%,-º-rs*)º ().º --scº

} if(apl-target)
{

dmerrno
=

DM_ENOSUCH; return-1;

} /* *

Remove
itfromthetablelist */ if

(prev==NULL)
ap->tp->attr
=
ap->next;

else

prev->next
=
ap->next;

/* *
Grab
a
write-lock
ontheattributeanddelete
it */ key=getattr

lock(ap->tp->hp->■ p,ap->tp->name,ap->name,
"LOCK",DM
WRITELOCK,DEFAULT_KEY,TRUE);

If(key»0){

(void)sprint■ (buf,"DELETEATTRIBUTE\'ºs\"\"9.svin", ap->tp->name,ap->name);
(void)

write(fileno■ ap->tp->hp->fp),
buf,strlen(buf)); status

=

dim_check_reply(mmwb_resp_status(ap->tp->hp->fp));
}

else

Status
=-1;

attrfree(ap); returnstatus;
} /* *

attrname:
-
Returnthenameof
attribute

*/ char
*

attrname(ah) DM_ATTRh; return((ATTR
)

ah)->name;
/* *

attrlock:
-
Lockanattribute

*/ Int

■



:

libofs/attribute.c
attrlock(ah,mode,key,wait) DM_ATTRh;

Intmode,key,wait;
{

registerATTR“ap; registerTABLE*tp; intState; char“com; Intgetattrlock(); ap=(ATTR
)ah; state=

drin_lock_state(ap->lock);
if(state--mode)

returnap->key;
tp=
ap->tp; com=(state==

DM_NOLOCK)
2
"LOCK":"LOCKMODE";

key=getattr
lock(tp->hp->fp,to->name,ap->name,

com,mode,key,wait);

if(key-0)

return-1;

returndm
lock_set(&ap->lock,mode,TRUE);

} /* *
attr

lock_change:
-

Changethemodeofalock */ Int attr
lock_change(ah,mode,key,wait) DM_ATTRh;

Intmode,key,wait;
{

registerATTR*ap; registerTABLE*tp; ap=(ATTR
)ah; switch

(dm_lock_change(ap->lock,
mode))
{

caseLOCK_OKAY: return0;

case
LOCK_NEWMODE: break;

default:
dmerrno=

DM_ENOSUCH; return-1;

} tp=
ap->tp; key=getattr

lock(tp->hp->fp,tp->name,ap->name,

"LOCKMODE",mode,key,wait);

If(key-0)

return-1;

return
dm_lock_set(&ap->lock,
mode,FALSE);

} /* *
attrunlock:

-

Unlockanattribute
*/ int attrunlock(ah,key) DM_ATTRh;

intkey;
{

registerATTR“ap; registerTABLE*tp; ap=(ATTR
)ah; If(keyl-

DEFAULT_KEY
&&key-ap->key)
{

dmerrno
=

DM_EBADKEY; return-1;

} if

(ap->lock->next
==NULL)
{

dmerrno
=

DM_EUNAVAIL; return-1;

switch
(dm_lock_release(&ap->lock))
{

caseLOCKOKAY:
return0;

caseLOCK_RELEASE: tp=
ap->tp; returnfree_attrlock(tp->hp->■ p,tp->name,ap->name,key);

case
LOCK_NEWMODE: tp=

ap->tp; returngetattr
lock(tp->hp->■ p,tp->name,ap->name,

"LOCKMODE",ap->lock->state,
key,TRUE);

default:
dmerrno
=

DM_ENOSUCH; return-1;

}

} /* *
attrstype:

-

Returnthestoragetypeoftheattribute
*/



;

libofs/attribute.c DM_STYPE
attrstype(ah) DM_ATTRh;

{

registerATTR“ap; DM_STYPEstype; voidgetattrdesc(); ap=(ATTR
)ah; If

((ap->status
&

ATTR_ST_GOTDESC)
==0)

getattrdesc(ap); stype.base_type
=

ap->base_type; stype.length
=

ap->length; returnstype;

} /* *
getattrdesc:

-
Getattributedescription

*/ static void getattrdesc(ap) ATTR“ap;

charbuf[BUFLEN];
Intread_attrdesc(); (void)sprintf(buf,"DESCRIBEATTRIBUTE\"%s\"\"9%s"Vn", ap->tp->name,ap->name);

(void)
write(fileno■ ap->tp->hp->fp),
buf,strlen(buf)); (void)dm

read_list(ap->tp->hp,read_attrdesc,

(void")ap,(void")
NULL); ap->status|=ATTR_ST_GOTDESC;

} ■ ' *
readattrdesc:

-
Readtheactualtablesdescriptions

*/ /*

ARGSUSED
"I static Int readattrdesc(■ p,arg1,arg2) FILE“■ p; void“arg1,“arg2;

registerATTR“ap; Charbuf[BUFLEN); charowner(BUFLEN];
ap=(ATTR
)
arg1; while(fgets(buf,sizeofbuf,fp)=

NULL)
{

if
(buf[0]=='.'&&buf[1]==\n")

return0;

if

(strncrimp(buf,"instances",
9)==0)

(void)sscan■ (buf,"instances9%d9%d",

&ap->last_cell,&ap->ndata);
elseif

(strncrimp(buf,"time",4)==0)

(void)sscan■ (buf,"timeºld9%ki",&ap->mtime,
&ap->atime);

If

(ap->status
&

ATTR_ST_GOTDESC) continue;
/*
Thesedescriptionsonlyneedtobereadonce*/ if

(strncrimp(buf,"type",4)==0)

(void)sscan■ (buf,"type9%d9%d",&ap->base_type, &ap->length);
elseif

(strincinp(bu■ ,"owner",
5)==0){

if

(ap->owner
==NULL)
{

(void)sscan■ (buf,"owner*%s",owner); ap->owner
=

drin_copy_string(owner);
}

}
dmerrno
=

DM_EPROTOCOL; return-1;

} /* *

cell_count:
-

Returnthenumber
ofcellsinanattribute

*/ int
cell_count(ah,type) DM_ATTRah;

Int
{

itype; registerATTR“ap; voidgetattrdesc(); ap=(ATTR
)ah; getattrdesc(ap); switch(itype)

{
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caseDM_1_MAX: returnap->lastcell;

default:
dmerrno
=

DM_EBADARG; return-1;

}

} /* *

cell_read:
-
Readinasinglecellofanattribute

*/ Int
Cell_read(ah,
n,data) DM_ATTRh;

Intn; void“data;
{

registerATTR“ap; registerTABLE*tp charbuf[BUFLEN];
Intdmdata_read(); CACHE“cache_alloc();

Int
cache_fill();

Int
cache_copy();

ap=(ATTR
)ah; tp=

ap->tp;
if

((ap->status
&

ATTR_ST_GOTDESC)
==0)

getattrdesc(ap);
/*Noneedtoacquirelockssincewe"know"wemusthaveat *

least
areadlocksinceuserhasprovided
a
handle
*/ If

(tp->cancache)
{

if

(ap->cache
-=NULL)

ap->cache
-

cache_alloc(ap);
if

(ap->cache
l=NULL)
{

if(n-:
ap->cache->begin
||n>

ap->cache->end) if(cache_fill(tp,
ap,n)<0)

return-1;

returncache_copy(ap,
n,data);

}

}
(void)sprintf(bu■ ,"READ\"ºs"Vºsy%d9%dun",

}

tp->name,ap->name,
n,n);

(void)
write(fileno■ tp->hp->fp),
buf,strlen(buf)); returndrin

data_read(ap,data);

/* *
cellwrite:

-
Writeouta
singlecellofanattribute

*/ Int cellwrite(ah,
n,data) DM_ATTRh;

Intn; void"data;
{

registerATTR“ap; registerTABLE*tp; Intstatus,key; charbuf[BUFLEN];
Intdm
data_supported();

voiddmdatawrite(); ap=(ATTR
)ah; If

((ap->status
&

ATTR_ST_GOTDESC)
==0)

getattrdesc(ap);
if

(dm_data_supported(ap->base_type)
<0){

dmerrno=

DM_EUNSUPPORTED; return-1;

} tp=
ap->ip;

If((key=attrlock(ah,DM_WRITELOCK,DEFAULT_KEY,TRUE))
<0)

return-1;

if(data==NULL)
{

(void)sprintf(bu■ ,"EMPTY\"9%s"\"9%s"9.3%dn",
tp->name,ap->name,
n,n);

(void)
write(■ ileno■ tp->hp->ip),
buf,strlen(bu■ ));

else
{

(void)sprintf(bu■ ,"WRITE\"9%s"\"9%s\"9%d*dn",

tp->name,ap->name,
n,n);

(void)
write(fileno■ tp->hp->ip),
buf,strlen(bu■ ));

if
((status
=

mmwb_resp_status(tp->hp->fp))
=310)
{

(void)attrunlock(ah,key); returndm
check_reply(status);
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dmdatawrite(ap,data);

}

status
=

mmwb_resp_status(tp->hp->■ p);
(void)attrunlock(ah,key); return(status==R_END)70:-1;

}

staticint

data_size[DM_S_NTYPE]
={

1,/*
DM_S_INT1
*/ 2,/*

DM_S_INT2
*/ 4,/*

DM_S_INT4
*/ 8,/*

DM_S_INT8
*/ 4,/*

DM_S_FLOAT4
*/ 8,/*

DM_S_FLOAT8
*/ 16,/*

DM_S_FLOAT16
°/ 1,/*

DM_S_CHAR
/

sizeof(char"),
/*

DM_S_STRING
“■ 1,/*

DM_S_BYTE
*/ sizeof(char"),

/*

DM_S_TABLE
*/

}; /* *
dmdata_read:

-
Readinasingledataelement

*/ static Int dm
data_read(ap,data) ATTR“ap; void"data;

{

HANDLE“hp; DM_TABLE“thp; IntStatus; Intn; charbuf[BUFLEN); chartname{BUFLEN);
Int
ascii_input();

hp=
ap->tp->hp;

if
(fgets(buf,sizeofbuf,hp->■ p)==NULL)
{

dmerrno
=

DM_EPROTOCOL; return-1;

} if

(dm_check_reply(status
=
atoi(bu■ ))
<0){

while(statusla
R_END)
{

if
(!gets(buf,sizeofbuf,hp->fp)==NULL)
{

dmerrno
=

DM_EPROTOCOL; return-1;

}

status
=
atoi■ buf);

return-1;

} /* *
Okay.Thisisagoodreply.Datamustbecomingup. */ if

(fgets(buf,sizeofbuf,hp->fp)==NULL)
{

dmerrno
=

DM_EPROTOCOL; return-1;

}

status
=
atoi(bu■ );

If

(hp->data_mode
==
DM_BINARY

&&
ap->base_type
=

DM_S_STRING
&&
ap->base_type
=

DM_S_TABLE)
{

if
(status
=

R_BINARY)
{

dmerrno
=

DM_EPROTOCOL; return-1;

} n=
atoi(buf+4); if

(fread((char
*)data,1,n,
hp->fp)
=n){

dmerrno
=

DM_EPROTOCOL; return-1;

else
{

if
(status
=
R_ASCII)
{

dmerrno
=

DM_EPROTOCOL; return-1;

} if

(ap->base_type
==

DM_S_TABLE)
{

/*
“Wetreattablesspeciallybecausewegetback

*
thetable*name",nota
handle.Wethenhave

*toopenthetableandfillinuserdataarea
*
withtheactual“handle",not*name"

*/ thp=

(DM_TABLE
*)data; data=

(void")thame;
} If

(asciiinput(hp->■ p,ap->base_type,ap->length,data)
<0)

return-1;
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(■ gets(buf,sizeofbuf,hp->■ p)==NULL
|
(buf[0]
='.'
||buf[1]
=\n'))
{

dmerrno
=

DM_EPROTOCOL;
/*Don'treturnheresincewemightbeableto *

resynchronizewithDMifwecangettoa
R_END
“/

do

if
(fgets(buf,sizeofbuf,hp->fp)==NULL)
{

dmerrno
=

DM_EPROTOCOL; return-1;

}

while(atoi(bu■ )
|=
R_END);

/* *
Okay,wegotthedata.
Ifthisattribute
isoftypeTABLE,

*
thenwemuststillopenthetableandfillinthehandle

*/ if

(ap->base_type
==

DM_S_TABLE) "thp=

th_open((DM_HANDLE)ap->tp->hp,thame);
return0;

} /* *

ascii_input:
-
Readindataforasingleelement
ofgiventypeandlength

*/ static Int asciiinput(■ p,stype,slength,data) FILE“■ p; intstype,slength; void"data;
{

charbuf[BUFLEN]; char“cp; Inthtob(); while(slength-->
0){

if
(■ gets(buf,sizeofbuf,fp)==NULL)
{

dmerrno=

DM_EPROTOCOL; return-1;

}

switch(stype)
{

caseDM_S_INT1: caseDM_S_BYTE:

caseDM_S_CHAR: *(char
*)data=
htob(bu■ ); break;

caseDM_S_INT2:
*(short").jata
=
htob(bu■ ); break;

caseDM_S_INT4: *(long")ciata
=
htob(bu■ ); break;

caseDM_S_FLOAT4: *(float")cata
=
atof(bu■ ); break;

caseDM_S_FLOAT8: *(double*)data
=
ato■ (bu■ ); break;

caseDM_S_STRING: caseDM_S_TABLE: If((cp=
strohr(buf,\n'))=
NULL) (void)strºpy(char")data,buf); break;

default:
dmerrno
=

DM_EUNSUPPORTED; break;

}

return0;

} /* *
htob:

-
Hextobinary */ static Int htob(s) registerchar“s;

registerIntn; n=0; while(iszdigit(s))
{

if
(isoligit('s))

n=(n&
4)|(*s-'0');

else

n=(n&
4)|(“s-'0'
+10);

S++;
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}

}
caseDM_S_INT4: returnn;|p=(long*)data;

for(i=0;i<
ap->length;
it4)

btoh(buf,(unsignedlong)p■ i],&len);

/*
break; “dm_datawrite:caseDM_S_FLOAT4:

-
Send
a
singlecelltotheDMfp=

(float")data; */for(n=0,i=0;iz
ap->length;
n+=FSIZE,it?)
{

static
If(n+FSIZE
>
BUFSIZ)
{

void(void)write(fileno■ hp->ip),
buf,n); dmdatawrite(ap,data)

n=0; ATTR“ap;
}

void“data;(void)sprintf(&buf[n],"%.6ewn",fp■ ]);
{}

registerInti,n;len=n,
HANDLE“hp;break; charbuf[BUFLEN];caseDM_S_FLOAT3:

Intlen;dp=(double
*)data; Char“cp;for(n=0,i=0;i<

ap->length;
n+=DSIZE,i4)
{

short“sp;if(n+DSIZE
>
BUFSIZ)
{

long*ip;(void)write(fileno■ hp->ip),
buf,n); float*ip;n=0;

double“dp;
}

voidbtoh();(void)sprintf(&buf[n],"%.16en",dp■ ]);
#defineFSIZE14}

#defineDSIZE24len=n,

break;

hp=
ap->tp->hp;caseDM_S_STRING:

if

(hp->data_mode
==

DM_BINARY(void)sprintf(buf,"ºs\n",(char*)data); &&
ap->base_type
l=

DM_S_STRING
&&
ap->base_type
=

DM_S_TABLE
len=
strlen(bu■ );

(void)write(fileno(hp->fp),(char*)data,break;

data_size[ap->base_type)
"

ap->length);caseDM_S_TABLE:
return;(void)sprintf(bu■ ,"ºs\n",("(TABLE

*)
data)->name);

}
len=
strlen(bu■ ); switch(ap->base_type)

{

break; caseDM_S_INT1:
}

caseDM_S_BYTE:
if(len>0) caseDM_S_CHAR:(void)write(■ ileno■ hp->fp),

buf,len);

cp=(char*)data;
}

for(i=0;i<
ap->length;it!)

btoh(buf,(unsignedlong)cp■ ],&len);/*

break;
*
bioh:

caseDM_S_INT2:
-
Binarytohex

sp=(short
")data;*/ for(i=0;i<

ap->length;
it4)static

btoh(buf,(unsignedlong)sp■ ],&len);void

break;btoh(buf,val,len)

3
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char"buf; unsignedlongval; Int"len;

{

registerchar*s; registerIntn; charreviou■ (10);
/*Atmost10hexperlong S=

reviou■ ; while(vall=0){

n=val&Oxf; val»-
4; “st-t=n>97(n-10+'A'):(n+'O');

} if(s==reviou■ )
{

“len=1+1;/*'0'+\n'*/
"buftt
='0';

else
{

“len=(s-reviou■ )
+1; while(s-

revbuf)
"buftt
=*--s;

}

"buftt
=\n'; "buf=\0';

} /*

"dm_data_supported:
-lsthegivendatatypesupported?

*/ static Int dmdata
supported(stype)

Intstype;
{

switch(stype)
{

caseDM_S_INT1: caseDM_S_BYTE: caseDM_S_CHAR: caseDM_S_INT2: caseDM_S_INT4: caseDM_S_FLOAT4: caseDM_S_FLOAT8: caseDM_S_STRING: caseDM_S_TABLE: return0;

default:
return-1;

}

} /* *

cache_alloc:
-

Allocatespaceforthedatacacheofanattribute
*/ static CACHE

*

Cache_alloC(ap) ATTR“ap;
{

registerCACHE“cp; externchar*malloc();
cp=
(CACHE
*)

malloc(sizeof(CACHE));
if(cp==NULL)

returnNULL;
cp->begin
=0;

cp->end
=-1; cp->exist

=

cp->changed
=0;

cp->data
=
(char*)

malloc((unsigned)CACHE_SIZE
*

data_size[ap->base_type]"ap->length);
if
(cp->data==NULL)
{

(void)free((char
*)cp); returnNULL;

}

returncp;

} /* *

cache_free:
-

Release
a
cachebuffer */ Static void cache_free(ap) ATTR“ap;

{

registerCACHE“cp; registerIntn;
registerchar“cpp; cp=

ap->cache;
if(cp==NULL)
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}

return;
if

(ap->base_type
==
DM_S_STRING
||

ap->base_type
==
DM_S_TABLE)
{

cpp=
(char*)cp->data; for(n=0;n<

CACHE_SIZE;n++)
{

if
((cp->exist
&(1<<n)==0)

continue; mmwb_stringfree(cpp[n]);
}

}
(void)free((char
*)cp); ap->cache

–
NULL;

/* *

cache_fill:
-Fillthecachestartingwiththegivenrow */ static Int

cache_fill(tp,
ap,row) TABLE*tp; ATTR“ap; Introw;

{

registerCACHE*cp; registerIntn,esize; registerchar“cpp; registerIntStatus; registerFILE“■ p; Intbegin,end; Intfailed; charbuf[BUFLEN];
Int
get_rows();

Int
get_ascii();

/* *

Releaseolddataif

necessary
*/ Cp=

ap->cache;
If

(ap->base_type
==
DM_S_STRING
||

ap->base_type
==
DM_S_TABLE)
{

Cpp=
(char*)cp->data; for(n=0;n<

CACHE_SIZE;n++)
{

If
((cp->exist
&(1<<n)==0)

continue; mmwb_stringfree(cpp[n]);
}

}

*------**A’º2º,sº-rsºn"…isºf2

/* *
Setnewcachebounds

*/
cp->begin
=row; cp->end

=row+
CACHE_SIZE
-1;

cp->exist
=

cp->changed
=0; fp=

tºp->hp->■ p; esize
=

data_size[ap->base_type]
‘

ap->length;
/* *

Sendrequest
todatamanager

*/ (void)sprintf(buf,"READ\"%s"\"%s"
96d9%d\n",to->name,ap->name,

cp->begin,cp->end);
(void)write(fileno(fp),
buf,strlen(buf));

/* *
Loopoverreplies

*/ failed
=
FALSE; for(;){

/* *

Checkforreplythatsaysdatais
coming

*
(210dataforrows
xy) */ if

(fgets(buf,sizeofbuf,fp)==NULL)
{

dmerrno
=

DM_EPROTOCOL; return-1;

}

status
=
atoi(bu■ );

if
(status==R_END)

break;
if

(dm_check_reply(status)
<0 |

get_rows(buf,&begin,&end)
<0){

while(status
=
R_END)
{

If
(fgets(buf,sizeofbuf,fp)==NULL)
{

dmerrno
=

DM_EPROTOCOL; return-1;

}

status
=
atoi(bu■ );

return-1;

} /* *
Readtheincomingdata
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*/ begin-=

cp->begin; end-=
cp->begin;

if
(fgets(buf,sizeofbuf,fp)==NULL)
{

dmerrno
=

DM_EPROTOCOL; return-1;

status
=
atoi(bu■ );

if

(tp->hp->data_mode
==
DM_BINARY

&&
ap->base_type
l=

DM_S_STRING
&&
ap->base_type
l=

DM_S_TABLE)
{

if
(status
=

R_BINARY)
{

dmerrno
=

DM_EPROTOCOL; return-1;

n=
atoi(buf+4); if((end
-
begin
+1)“esize
=n){

dmerrno=

DM_EPROTOCOL; failed
=
TRUE;

} if

(fread(cp->data
+
(begin“esize),
1,n,fp)=n.){

dmerrno=

DM_EPROTOCOL; return-1;

for(n=begin;
n<=end;n++)

cp->exist
||=(1<<n);

else
{

if
(statusl-
R_ASCII)
{

dmerrno
=

DM_EPROTOCOL; return-1;

} If

(get_ascii(■ p,
ap,begin,end)<0){

failed
=
TRUE; break;

} if
(fgets(buf,sizeofbuf,fp)==NULL
|
(buf[0]
='.'
||buf[1]
=\n'))
{

dmerrno
=

DM_EPROTOCOL.; failed
=
TRUE;

}

returnfailed7-1:0;

/*

*get_rows:
-
Gettherownumbers
oftheanswer

*/ static int
get_rows(buf,begin,end) Char"buf; Int“begin,“end;

{

registerchar“cp; cp=
strºchr(buf,''); if(cp==NULL)

return-1;

“cp++
=\0'; “end=

atoi(cp); cp=
strichr(buf,''); if(cp==NULL)

return-1;

“begin
=
atoi(cp
+1); return0;

} /*

*get_ascii:
-
GetASCIIinputforcache */ static Int

get_ascii(■ p,
ap,from,to) FILE“■ p; ATTR“ap; Intfrom,to; {

registerIntn,len; registerchar“cp,*np; charbuf[BUFLEN];
Inthtob(); Cp=

ap->cache->data
+from
*

data_size[ap->base_type]"ap->length; for(n=from;
n<=to;n++)
{

for(len=

ap->length;len.>0;len--)
{

if
(fgets(buf,sizeofbuf,fp)==NULL)
{

dmerrno
=

DM_EPROTOCOL; return-1;
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switch(ap->base_type)
{

registerIntesize; caseDM_S_INT1: caseDM_S_BYTE:
if(n-:

ap->cache->begin
||n>

ap->cache->end){ caseDM_S_CHAR:
dmerrno
=

DM_EBADCACHE; “cp=
htob(bu■ );return-1; break;

}

caseDM_S_INT2:
n--

ap->cache->begin; *(short")
cp=
htob(bu■ );
if

((ap->cache->exist
&(1<<n))==0){

break;dmerrno
=

DM_ENODATA;
caseDM_S_INT4:return-1;

*(long
")cp=
htob(bu■ );
}

break;switch(ap->base_type)
{

caseDM_S_FLOAT4:caseDM_S_TABLE: *(float")cp=
atof(bu■ );cp=((char*)

ap->cache->data)[n]; break;"((DM_TABLE
*)data)=

tol_open((DM_HANDLE)ap->tp->hp,cp);

caseDM_S_FLOAT8:break;
*(double")
cp=
ato■ (bu■ );caseDM_S_STRING: break;cp=((char*)

ap->cache->data)[n];
caseDM_S_STRING:(void)stropy((char
*)data,cp); caseDM_S_TABLE:break;

If((np=
strohr(buf,\n'))=
NULL)default:

“mp=\0';esize
=

data_size[ap->base_type]
*

ap->length;
*(char*)cp=

mmwb_cpystring(bu■ );
cp=
ap->cache->data
+(n
“esize); break;bcopy(cp,(char*)data,esize);

default:break;
dmerrno
=

DM_EUNSUPPORTED;
}

return-1;return0;

}

cp+=

data_size[ap->base_type]; ap->cache->exist
|=(1<<n);

return0;

} /* *

cache_copy:
-
Copyanitemfromcachetouserspace */ static Int

cache_copy(ap,
n,data) ATTR“ap; Intn; void"data;

{

registerchar“cp;

------

-----**4'º,º'º,Qºff

º,sº—ris-,*,*S§2*,*SJ}



libofs/dm.h
/* *

$Header:/usr/src■ local/mmwb/srcplatform/libo■ s/RCS/dm.h,v1.1189/03/03
19:14:1

*/ #ifndefDM_INCLUDE #include<machdep.h> typedefvoid“DMHANDLE; typedefvoid“DM_TABLE; typedefvoid“DM_ATTR; typedefintDM_KEY; #defineDM_NO_KEY typedefintDM_ #defineDM_A_EXIST

O ATYPE; O

#defineDM_A_FILLED
1

#defineDM_A_FULL
2

typedefInt
DM_ITYPE; #defineDM_1_MAX

O
#defineDM_I_FILLED
1

* ftypedefInt
DM_LMODE; #defineDM_NOLOCK

-1

#defineDM_READLOCK
0

#defineDM
WRITELOCK
1

typedefstruct
{

Int
base_type;

Intlength;
#defineDM_S_FLOAT4 #defineDM_S_FLOAT8 #defineDM_S_FLOAT16 #defineDM_S_CHAR #defineDM_S_STRING #defineDM_S_BYTE #defineDM_S_TABLE #defineDM_S_NTYPE #defineDMSERVICE externInt

}

DM_STYPE; #defineDM_S_INT1 #defineDM_S_INT2 #defineDM_S_INT4 #defineDM_S_INT8

"dm"

dmerrno;

externchar‘dm_errlist■ ]; #defineDM_ENOERROR
0

#defineDM_ESYSERROR
1

#defineDM_ETOOSMALL
2

#defineDM_ENOPERM
3

#defineDM_ENODATA
4

#defineDM_ECANTLOCK
5

#defineDM_EPROTOCOL
6

#defineDM_EDISPATCHER #defineDM_EHANDSHAKEB #defineDM_ENOSUCH
9

#defineDM_EEXISTS
10 #defineDM_EOUTOFMEM11 #defineDM_EBADKEY

12 #defineDM_EDEADLOCK
13 #defineDM_EUNSUPPORTED #defineDM_EUNAVAIL

15 #defineDM_EBADARG
16 #defineDM_EBADPROJ

17 #defineDM_ETOOMANY
18 #defineDM_EBADPATHID

19 #defineDM_EBADCACHE
20 /* *

Someconstantsforsimplifyingimplementation
*/ #defineDM_TBL_NAMELEM255 #defineDM_ATTR_NAMELP55

/* *

Accessroutines
*/ externDM_HANDLE externDM_HANDLE

dmopenpath(); dm
create_path();

externIntdmclosepath(); externIntdmdeletepath(); externchar“dm_pathid(); externIntdmtimes(); externChar“dm_error(); externvoiddmsync.(); externInt
thl_count(); externInt

tol_count_by_Class(); externIntthl_list(); externInt
thl_list_by_class(); externDM_TABLEthl_open(); externInt

tol_close();
'',N&*-/
º,&_\C-)



#defineDM_INCLUDE

thl_create(); thl_raw_create();
toldelete(); tol_class(); “tbl_name(); thl_lock(); thl_lock_change();

?

libofs/dm.h externDM_TABLE externDM_TABLE externInt externInt externChar externInt externInt externInt externInt externDM_ATTR externDM_ATTR externInt externchar externInt externInt externInt externDM_STYPE externInt externInt externInt #endlf

attrcount(); attrlist(); attrCreate(); attropen(); attrdelete(); "attrname(); attrlock(); attr
lock_change();

attrunlock(); attrstype(); cell_count(); cell_read(); cellwrite();
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libofs/dm_class.h #ifndefDM_CL_NONE #defineDM_CL_NONE
0

#defineDM_CL_OBJECT
1

#defineOBJ_CLSIMPLE
0

#defineOBJ_CL_PROJECT
1

#defineOBJ_CLCOMPOSITE #defineOBJ_CL_TOOL
3

#defineOBJ_CL_STATE
4

#defineOBJT_NONE
0

#defineOBJT_PROJECT
1

#defineOBJ_T_MOLECULE
2

#defineOBJT_SEQUENCE
3

#defineOBJT_ATOM
4

#defineOBJ_T_COORD
5

#defineOBJ_T_BOND
6

#defineOBJT_SESSION
7

#defineOBJ_T_PROTOCOL8 #defineOBJ_T_INSTRUMENT #defineOBJ_T_KARMASURFACE #defineOBJT_REGISTER
28 #endlf

/*
Simpleobject
‘I /*

Project(usedto
organizeobjects)
*/ 2/*

Compositeobjectwhichcontains
/*Toolobject(eitherinstrument
or
process)
*/ /*Toolstateobject

“I /*

Miscellaneousobject
“■ /*

Projectobject"/
/*
Moleculardata“■ /*

Molecularsequence
*/ /*

Atomicinformation(butnot
coordinates)
*/ /*

Atomiccoordinates
“■ /*bondpairlist‘■ /*

Sessionmanagercontactobject
“■ /*

Processobject'■
9/*

Instrumentobject
“■ 27/*Karmasurfacecontrolpointsobje /*

Registrationobject
“■
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/* *

$Header:dn
internal.h,v1.888/10/2618:58:34gregoExp$ *

$Log:dminternal.h,v
$ *

Revision1.888/10/2618:58:34grego *addedOBJ_IDENTmacro.
*

Revision1.788/10/1917:01:23Conrad
*
Useofs.hand
OFS_OBJECTratherthandm.handDM_OBJECT

*

Revision1.688/10/0612:40:52Conrad
*
Holdonto
"obj_list"tablehandleforprojectsandcompositeobjects

*

insteadof
reopening
it
eachtime

*

Revision1.588/10/0415:33:42Conrad *AddlocaldataCache
*

Revision1.488/09/1917:14:51Conrad
*
Usenewdispatcherlibraryinterface

*

Revision1.388/09/0714:58:50Conrad
*

Parameterizereplycodes,fixupfunctiondeclarations
*

Revision1.288/08/0809:47:47Conrad
*

Standardizebuffersizes *AddsupportforSTRINGandTABLEtypes
*

Revision1.188/07/2915:59:00Conrad
*
Initialrevision #ifndefCONFIG_INCLUDE #include<Stolio.h> #include<string.h> #include<sys/types.h> #include<machdep.h> #include"dispatcher.h" #include"dm.h"

TRUE TRUE
1

FALSE
0

#ifndef #define #define #endlf #define #define #define
R_GENOKAY200 R_OKAY210 R_ALTOKAY

211

*

º

sº

º

X

#defineR_ASCII202 #defineR_BINARY203 #defineR_NOPERM402 #defineR_NOSUCH410 #defineR_EXISTS411 #defineR_UNAVAIL412 #defineR_CANTLOCK
413 #defineR_BADKEY414 #defineR_DEADLOCK

415 #defineR_UNSUPPORTED416 #defineR_END600 #defineBUFLEN1024 /* *
Dataexchangemode */ #defineDM_ASCII

O
#defineDM_BINARY
1 /* *

"Stackable"lockstructure
*/ typede■structlock

{

structlock"next; IntState;

}

LOCK; #defineLOCK_ERROR
(-1) #defineLOCKOKAY

0
#defineLOCK_NEWMODE
1

#defineLOCK_RELEASE
2

#defineDEFAULT_KEY
0 /* *

Datasethandle
*/ typedefstructhandle

{

FILE Int Int time_t char DISPATCHERSERVER
}

HANDLE; #defineDM_READWRITE
0

#defineDM_READONLY
1

‘p;
.

version; data_mode; atime,mtime; *name; Server;

3
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/* *

Datacachestructure
*/ typedefstructcache

{

Intbegin,end; longexist,changed; char“data;

}

CACHE; #defineCACHE_VALID
0x1 #defineCACHE_SIZE

32 /* *
Tableandattributehandles

*/ typedefstructtableTABLE;
/*
Forwarddeclaration
*/

typedefstructattr
{

structattr*next; Char“name; TABLE“tp; LOCK"lock; Intkey; IntStatus; char“owner; time_tatime,mtime; Intlast_cell,ndata; int
base_type,length; CACHE"cache;

}

ATTR; #defineATTR_ST_GOTDESS1 structtable
{

char“name; HANDLE“hp; ATTR"attr; LOCK*lock; intkey; IntStatus; char“owner; IntClass; Intmax_inst; time_tatime,mtime; Intnattrexist,nattrfilled,nattrfull; intcancache;
};

#defineTBL_ST_GOTDESG)x1
~*º**Rºsºº5~*)O.~~ ->tº

typedefstructobject
} /*

structobject long Char short DM_HANDLE DM_TABLE DM_TABLE structobject Int Int structobject Int OBJECT;
*
Localmacros

*/ #define #define #define #define #define #define #define #define #define #define
/*

OBJ_NAME(oh) OBJ_TYPE(oh) OBJ_CLASS(oh) OBJ_DMH(oh) OBJ_TABLE(oh)
{

*next; lastchange; “name; type,class; dmh; table; obj_list; "parent; row; ref_count; “objects; delete;

/*Tableof
subobjects
*/

(((OBJECT
*)
oh)->name) (((OBJECT

*)
oh)->type) (((OBJECT

*)
oh)->class) (((OBJECT

*)
oh)->dmh) (((OBJECT

*)
oh)->table)

OBJ_PARENT(oh)(((OBJECT*)oh)->parent) OBJ_ROW(oh)
(((OBJECT
*)
oh)->row)

OBJ_REFCNT(oh)(((OBJECT
*)

oh)->ref_count) OBJ_OBJECTS(oh)(((OBJECT
*)

oh)->objects) OBJ_IDENT(oh)
*

Predefinedconstants
*/ #definePROJECTTABLENAME #define #definePROTOTYPEPROJECT

/*

MMWBENV

*
Localaccessfunctions

*/ externInt externInt externInt externInt externchar externInt externInt externInt

(((OBJECT
*)
oh)->row)

"projecttable" "MMWB" "/usr/local/lib/mmwb"
dm
lock_state();

dm
lock_change();

dmlock_set(); dm
lock_release(); "dm_copy_string();

dmread_list(); dm
check_reply();

dm
resp_number();

3
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libofs/error.c
/* *

$Header:error.c,v1.588/10/1412:14:16
gregoExp$ *

$Log:error.c,v$
*

Revision1.588/10/1412:14:16grego
*

return'sdispatcher'serrorstringwhenofserroris

DM_EDISPATCHER.
*

Revision1.488/10/1318:57:39grego
*

replacedmperror()withdmerror().
*

Revision1.388/10/0415:33:43Conrad *Addlocaldatacache
*

Revision1.288/09/0715:00:04Conrad *Addnewerrormessages
*

Revision1.188/07/2915:59:00Conrad
*
Initialrevision

*/
#include"dm_internal.h" Char“dm_errlist■ ]

={

"noerror", "systemerror", "buffertoosmall", "permissiondenied", "nodata", "cannotlockimmediately", "protocolerror", "dispatchererror", "handshakeerror", "doesnotexist", "alreadyexists", "outof
memory", "keydoesnotmatchlock", "deadlock", "unsupported", "unavailable", "illegalargument", "datasetnota

project", "toomanymatches", "illegalpathidentifier", "attributedatacachecorrupted",
}; intdmerrno; #defineMAX_DMERR(sizeofdm

errlist/sizeof
dmerrlist()))

/* *
dmerror:

º

Returnerrormessage
*/ Char

* dmerror()
staticcharbuf[32];

if
(dm_errno
>=0&&dmerrno
•

MAX_DMERR)
{

If
(dm_errno
==

DM_EDISPATCHER) returndispatchererror();
else

returndm
errlist■ dm_errno);

}
(void)sprintf(buf,"Error*%d",dmerrno); returnbuf;

}
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/* *

$Header:inst.c.
v

1.288/09/23:20:46:55conradExp$ *
$Log:inst.c,v
$ *

Revision1.288/09/2320:46:55Conrad "Savetheerrornumber
if
instancecreationfailed

*

Revision1.188/07/2915:59:00Conrad
*
Initialrevision

*/
#include"dm_internal.h"

/* *
instcreate:

-
Createaninstance

*/ Int
inst_create(th) DM_TABLE

th; {

registerTABLE*tp; Intkey; Intn,val; Charbuf[BUFLEN];
tp=

(TABLE
*)th; If((key=

tol_lock(th,DM_WRITELOCK,DEFAULT_KEY,TRUE))
<0)

return-1;

(void)sprintf(buf,"CREATEINSTANCE\"%s"n",to->name); (void)
write(fileno■ tp->hp->fp),
buf,strlen(buf));

val=

drin_resp_number(tp->hp->fp,
&n); if(val-0)

n=dmerrno;

if

(tbl_unlock(th,key)<0)

return-1;

if(val&0){

dmerrno
=n, return-1;

returnn;

} /* *
instdelete:

-
Deleteaninstance

*/ Int instdelete(th,
n)

DM_TABLE
th; Intn; {

registerTABLE*tp; Intkey; Intval; charbuf[BUFLEN);
tp=
(TABLE")
th; if

((key=tbl_lock(th,DM_WRITELOCK,DEFAULT_KEY,TRUE)
<0)

return-1;

(void)sprintf(buf,"DELETEINSTANCE\"%s"*dun",tp->name,
n); (void)

write(fileno(tp->hp->fp),
buf,strlen(buf));

val=

dm_check_reply(mmwb_resp_status(tp->hp->fp));
if

(thl_unlock(th,key)<0)

return-1;

returnval;
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/*Need
a
biggerlockforthislevel‘■

/* *

$Header:lock.c,v1.389/03/0802:10:50gregoExp$
returnLOCK_NEWMODE;

*
$Log:lock.c,v
$} *

Revision1.389/03/0802:10:50grego
*
delint.
/* -*

lock_set:
*

Revision1.289/03/0120:30:34pett
º
Addanewleveloflock

*

changedvariousdeclarations
totakeadvantage
of

machine-independence
*/ *

offeredby
machdep.h
int -

dm
lock_set(pp,state,new_level)

*

Revision1.188/07/2915:59:01ConradLOCK“ipp;
*
InitialrevisionintState;

-{ */
registerLOCK*ip; #include"dm_internal.h"externMALLOCTYPEmalloc();

/*if(newlevel)
{

*

lock_state:
if("ipp==NULL)

-
TypeoflockheldatcurrentlevelreturnLOCK_ERROR;

*/
(“ipp)->state
=
state; intreturnLOCKOKAY,

Nºdm
lock_state(p)
} SºregisterLOCK*ip;If((p=(LOCK")malloc(sizeof(LOCK)))==NULL)

returnLOCK_ERROR;

if(p==NULL)Ip->state
=
state;

returnDM_NOLOCK;Ip->next
="ipp;

returnp->state;"ipp=|p;

}

returnLOCKOKAY,

}

/* *
dm
lock_change:
/* -

Seeifanyworkneedstobedone
ifthemodeoflockon*
lock_release:

-

currentlevelchanges
-

Releasethecurrentleveloflock */*/ IntInt dm
lock_change(p,mode)dm_■ ock_release(pp) registerLOCK*ip;LOCK“ipp; Intmode;

{

registerLOCK*ip;

if(p==NULL)registerIntretval;
returnLOCK_ERROR;

If
(p->next==NULL)
if("ipp==NULL)

/*Ifthisistheonlylock,changethemode*/
returnLOCK_ERROR; returnLOCK_NEWMODE;

lp="lpp;

if
(mode<=
|p->next->state)
*ipp=
|p->next;

/*If
previouslevelhadbiggerlock,justleave
it*/If(*ipp==NULL) returnLOCKOKAY,retval

=

LOCK_RELEASE;

º,X-12-S-s-C;32º,X-"…N--",J ºX,º 2
º–rs*)%,ºtcºº,&r
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/*{ *

$Header:misc.c,v1.489/03/0120:30:41pettExp$ *
$Log:misc.c,v
$ *

Revision1.388/09/1414:25:45Conrad
*indm
resp_number,continue
toeatresponsesevenonerroruptoanR_ENDlibofs/misc.c

*

Revision1.489/03/0120:30:41pett
*

changedvariousdeclarations
totakeadvantage
of

machine-independence
*

offeredby
machdep.h

*

Revision1.288/09/0715:01:06Conrad *Addfunction
toparseprojectid,
parameterizereplycode

*

Revision1.188/07/2915:59:01Conrad
*
Initialrevision

*/
#include"dm_internal.h" #include"response.h" #include<ctype.h>

switch(status)
{

caseR_GENOKAY: caseR_OKAY: caseR_ALTOKAY: dmerrno
=

DM_ENOERROR; break;
caseR_NOPERM: dmerrno

=

DM_ENOPERM; break;
caseR_NOSUCH: dmerrno

=

DM_ENOSUCH; break;
caseR_EXISTS: dmerrno

=

DM_EEXISTS; break;
caseR_UNAVAIL: dmerrno

=

DM_EUNAVAIL; break;
caseR_CANTLOCK: dmerrno

=

DM_ECANTLOCK;

/*
break;

*
dmcopy_string:caseR_BADKEY:

-
Make
acopyofthegivenstringdmerrno
=

DM_EBADKEY;
*/
break; Char

*
caseR_DEADLOCK:

dm
copy_string(s)
dmerrno
=

DM_EDEADLOCK;
Char*s;break;

{
case
R_UNSUPPORTED: registerchar“cp;dmerrno

=

DM_EUNSUPPORTED; externMALLOCTYPEmalloc();break;

default:

if((cp=
(char*)

malloc((unsigned)strlen(s)
+1))==NULL)
{
dmerrno
=

DM_EPROTOCOL; dmerrno
=

DM_EOUTOFMEM;break; returnNULL;
}

}

return(status
/
100==2)20:-1; (void)stropy(cp,

s);}

returncp;

}/*

*

dm_read_list:

/*-
Readinalistofrepliesandcallsuppliedroutineto *

dm
check_reply:
-
dealwithASCIIdata

*
Checkthereplynumberandseterrno */Int Intdmread_list(hp,func,arg1,arg2)

dm_check_reply(status)HANDLE*hp; IntStatus;Int

("func)();
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void“arg1,“arg2;

{

Charbuf[BUFLEN);
IntStatus,val; if

(fgets(buf,sizeofbuf,hp->fp)==NULL)
{

dmerrno
=

DM_EPROTOCOL; return-1;

} if
((status
=
atoi(bu■ ))==R_OKAY)
{

if
(■ gets(buf,sizeofbuf,hp->■ p)==NULL)
{

dmerrno
=

DM_EPROTOCOL.; return-1;

} if
((status
=
atoi(bu■ ))==R_ASCII)

val=

("func)(hp->■ p,arg1,arg2);
else
{

dmerrno
=

DM_EPROTOCOL;
val=-1;

else
{

dmerrno
=

DM_EPROTOCOL;
val=-1;

}
while(status
l-
R_END)
{

if
(!gets(buf,sizeofbuf,hp->■ p)==NULL)
{

dmerrno
=

DM_EPROTOCOL; return-1;

}

status
=
atoi(bu■ );

returnval;

} /* *
dm
resp_number:

-
Geta
responseandanumber

*/ Int dm
resp_number(■ p,number) FILE“■ p; Int“number;

Charbuf[BUFLEN];
intn,
Status;

} /*

if
(fgets(buf,sizeofbuf,■ p)==NULL)
{

dmerrno
=

DM_EPROTOCOL; return-1;

} if

(dm_check_reply(atoi(buf))
<0)

Status
=-1;

else
{

n=
atoi(buf+4); status

=0;

}

while(fgets(buf,sizeofbuf,fp)=
NULL)

If
(atoi(bu■ )==R_END)
{

if
(status==0)

"number
=n,

returnstatus;
}

dmerrno
=

DM_EPROTOCOL.; return-1; “dm_sanitize:
*/ void

Convert
auserexternalnameintoalegalinternalname

dm
sanitize(from,
to) registerchar*from,“to;

{ } /*

“dm_parsepath_id:
while(‘froml=\0')
{

If

(isspace(‘from))
{

"tott="_"; from++;
}

elseif

(isprint("from)) *to-4=
"from++;

else
{

"tott='#'; from++;

}
“to-\0'; Parsean"rcp"styleaddressintoaccount,host,andpath
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dmparsepath_id(addr,acct,host,path)

/* *If
addris
empty,justsetthevariablesandreturn */ If(addr==NULL

||
“addr==\0')
{

“acct="host='path=\0';

libofs/misc.c
void Char Char

{

*addr; *acct,“host,"path; registerchar*colon,“at;

return;
} /* *

Checkforanaccountname */ at=
strohr(addr,'@'); if(atl-NULL)

{

“at=\0'; (void)stropy(acct,addr); “at#4='@'; addr=at;

else

*acct=\0';

/* *

Checkforhostandpath */ colon
=

strohr(addr,
':'); if

(colonI-NULL)
{

*colon
=\0'; (void)strcpy(host,addr); (void)stropy(path,colon

+1); *colon
=':';

else
{

(void)stropy(host,addr); ‘path=\0';

}
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libofs/object.c #include"ofs.h" #include"dm_internal.h"
/* *

obiget:
-
Getanobjectbyitstablenamefromadatamanager

*/
OBJECT
*

obj_get(dmh,thame) DM_HANDLEdmh; Char“tname;
{

registerDM_TABLE
th; registerOBJECT“op; shortClass,type; OBJECT“obj_add();

Intgetvalue();
/* *

Getthetableitself.Wedon'twanttheinformation
*inthistabletobecachedsinceweknowthattheinput

*
willalwaysbe(attropen,read,attrclose)ofone

*
singleelement.

*/ if((th=

tol_open(dmh,thame))==NULL)
returnNULL;

((TABLE
*)
th]->cancache
-
FALSE;

if(getvalue(th,"class",(void")&class)
<0)

returnNULL;
if(getvalue(th,"type",(void")
&type)
<0)

returnNULL;
op=

obj_add((OBJECT*)NULL,dmh,trame,class,type,-1); op->table
=th; if

(class==
OBJ_CL_PROJECT
||
class==

OBJ_CL_COMPOSITE)
{

if(prop
get((OFS_OBJECT)
op,"obj_list", (void")&op->obj_list)

<0){

(void)tol_close(th); op->table
=
NULL; dmerrno

=

DM_ESYSERROR; returnNULL;

}
else

op->obj_list
=
NULL; Op->ref_Count

H-5 returnop;

/* *
getvalue:

-
Getthevalueofthecell0ofa

particularattribute
*/ static Int getvalue(th,aname,data) DM_TABLE

th; Char"aname; void“data;
{

registerDM_ATTRah; If((ah=attropen(th,aname))=NULL)
{

(void)th_close(th); return-1;

} If

(cell_read(ah,
0,data)<0){

(void)attrclose(ah); (void)tol_close(th); return-1;

returnattrclose(ah);
} /* *

obj_make:
-

Create
arawobjectofthegiventypewiththegiventablename */

OBJECT
*

obj_make(dmh,thame,oname,oclass,otype) DM_HANDLEdmh; Char*tname,“oname; shortoclass,otype;
{

OFS_OBJECT
Oh;

DM_TABLE
th; OBJECT“op; charbuf[BUFLEN]; DM_TABLEobj_copyprototype(); DM_TABLEobj_maketable(); (void)sprintf(buf,"prototype_%d",otype);

if((oh=

obj_open(proj_sys,
bu■ ,oclass,otype))
leNULL)

th=
obj_copyprototype(dmh,trame,OBJTABLE(oh));

else
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th=
obj_maketable(dmh,thame,oclass,otype);

if(th==NULL)
returnNULL;

op=

obj_add((OBJECT*)NULL,dmh,oname,oclass,otype,-1);
op->ref_count:4; op->table

=th; returnop;

} /*
-

*

obj_copyprototype:
-
Copy
a
prototypeobjectintothegivendatamanager

*/ static DM_TABLE obj_copyprototype(dmh,thame,pt)
DM_HANDLEdmh; Char“tname; DM_TABLE

pt; {

registerinti,j,nattr,nCell; DM_TABLE
th;

DM_ATTRah,ph;
DM_STYPEstype; char**aname,"anamebu■ ; void“data; void

obj_Copy_Cell();
void*get_buffer(); externMALLOCTYPEmalloc();

th=

th_raw_create(dmh,trame,DM_CL_OBJECT);
If(th==NULL)

returnNULL;
nattr=attrcount(pt,DM_A_EXIST);

if(nattr==0)

returnth;

aname=(char*)
malloc((unsigned)
nattr"sizeof(char*));

anamebuf-(char*)

malloc((unsigned)
nattr
“

DM_ATTR_NAMELEN);
If
(aname==NULL||anamebuf
–NULL)
{

dmerrno=

DM_EOUTOFMEM;
if
(aname
=
NULL)

(void)free((char
*)
aname);

(void)tol_close(th); returnNULL;
for(i=0;
i<
nattr;it:)

aname[■ ]
=
anamebuf
+i“

DM_ATTR_NAMELEN;

If(attrlist(pt,DM_A_EXIST,aname,nattr)lanattr)
{

dmerrno
=

DM_ESYSERROR; (void)free((char
*)
aname); (void)free(anamebu■ ); (void)th_close(th); returnNULL;

for(i=0;
i<
nattr;it4){

ph=attropen(pt,aname■ ]); stype
=attrstype(ph);

ah=attrcreate(th,aname■ ],stype); ncell=

cell_count(ph,DM_1_MAX); data=get
buffer(stype);

for(j=0,j<=noell;j++)

obj_copycell(dmh,trame,aname■ ],ph,ah,

j,
stype,data);

(void)free((char
*)data); (void)attrclose(ph); (void)attrclose(ah);

returnth;

} /* *
getbuffer:

-

Allocate
a
bufferlargeenoughforthegivenstoragetype */ static void

"
get
buffer(stype) DM_STYPEStype;

{

unsignedIntlen; externMALLOCTYPEmalloc(); switch(stype.base_type)
{

caseDM_S_INT1: caseDM_S_CHAR: caseDM_S_BYTE: len=
stype.length; break;

caseDM_S_INT2: len=
stype.length“2; break;

caseDM_S_INT4: caseDM_S_FLOAT4: len=
stype.length“4;
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break;

caseDM_S_INT8: caseDM_S_FLOAT8: len=
stype.length“8; break;

caseDM_S_FLOAT16: len=
stype.length
*
16; break;

caseDM_S_STRING: len=BUFLEN; break;
caseDM_S_TABLE: len=sizeof(DM_TABLE); break;

return(void")
malloc(len);

/* *

obj_copyCell:
-
Copy
a
singlecellfromoneattribute
to
another

*/
obj_copycell(dmh,thame,aname,from,to,row,stype,data) DM_HANDLEdmh; char“tname,“aname; DM_ATTRfrom,to; Introw; DM_STYPEstype; void"data;

{

Char
newname|BUFLEN]; DM_TABLE

th; if

(cell_read(from,row,data)
<0)

return;
if

(stype.base_type
==

DM_S_TABLE)
{

tol_makename(newname,thame,aname,row); th=
obj_copyprototype(dmh,newname,"((DM_TABLE
*)data)) (void)cellwrite(to,row,(void")&th);

*

obj_maketable:
-
Create
arawobjectofgivenclassandtype */ static DM_TABLE obj_maketable(dmh,thame,class,type) DM_HANDLEdmh; Char*tname; shortclass,type;

{

DM_TABLE
th;

DM_ATTRah;
DM_STYPEstype; th=

thi_rawcreate(dmh,trame,DM_CL_OBJECT);
If(th==NULL)

returnNULL; stype.base_type
=

DM_S_INT2; stype.length
=1; ah=attrcreate(th,"class",stype);

if(ah==NULL
||cellwrite(ah,
0,(void“)
&class)
<0){

(void)th_delete(th); returnNULL;

}
(void)attrclose(ah);

ah=attrcreate(th,"type",stype);
if(ah==NULL
||cellwrite(ah,
0,
(void")&type)
<0){

(void)to
delete(th); returnNULL;

}
(void)attrclose(ah); returnth;

} /* *

obj_add:
-
Addanobjecttoalist OBJECT

*

obj_add(proj,dmh,oname,class,type,row) OBJECT‘proj; DM_HANDLEdmh; char*oname;

§

}
static void

else

(void)cellwrite(to,row,data);

*/ static



libofs/object.c shortclass,type; Introw;
{

registerOBJECT“op; externMALLOCTYPEmalloc(); op=
(OBJECT
*)

malloc(sizeof(OBJECT));
if(op==NULL)

returnNULL;
op->name
=
(char*)

malloc((unsigned)strlen(oname)
+1); If

(op->name
==NULL)
{

(void)free((char
*)op); returnNULL;

(void)stropy(op->name,oname); op->dmh
=dmh; op->table

=
NULL; op->obj_list

=
NULL; op->ref_count=0; op->delete

=
FALSE; op->objects

=
NULL; op->class

=
class; op->type

=type; op->parent
=proj; op->row

=row;
op->last_change
=0; if(proj==NULL)

op->next
=
NULL;

:

else
{

op->next
=

proj->objects; proj->objects
=op;

returnop;

} /* *

obj_enter:
-
Enter
a
singleobjectintoacollection

*/ static Int
obj_enter(to,target) registerOBJECT*to,“target;

{

DM_ATTRah; voidobj_fixupdate();

} /*

/* *
Firstweupdatethedatamanagertable */ If

(thl_lock(to->obj_list,DM_WRITELOCK,DM_NO_KEY,TRUE)
<0)

return-1;

if

((target->row
=inst

create(to->obj_list))
<0)

return-1;

If((ah=attr
open(to->obj_list,"class"))
=
NULL)
{

(void)cellwrite(ah,target->row,(void")&target->class); (void)attrclose(ah);
}

else

return-1;

if((ah=attr
open(to->obj_list,"type"))
=
NULL)
{

(void)cellwrite(ah,target->row,(void")&target->type); (void)attrclose(ah);
}

else

return-1;

if((ah=attr
open(to->obj_list,"name"))
=
NULL)
{

(void)cellwrite(ah,target->row,(void")target->name); (void)attrclose(ah);
}

else

return-1;

if((ah=attr
open(to->obj_list,"objects"))
=
NULL)
{

(void)cellwrite(ah,target->row,(void")&target->table); (void)attrclose(ah);
}

else

return-1;

(void)
tol_unlock(to->obj_list,DM_NO_KEY); obj_fixupdate(to);

/*
*Addtargetintoobjectlistof
collection

*/
target->next
=

to->objects; to->objects
=
target; target->parent

=to; return0;

*

obj_remove: Remove
a
singleobjectfromacollection
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*/ static void

obj_remove(from,target) OBJECT*from,“target;
{

registerOBJECT*prev,“op; voidobj_fixupdate();
/* *

Firstweupdatethedatamanagertable */ (void)inst
delete(from->obj_list,target->row); obj_fixupdate(from);

/* *
Nowweremovetheobjectfromthelinkedlistin

memory
*/ prev=

NULL; for(op=

from->objects;
opl-NULL;op=
op->next)

if(op==target)
{

if(prev==NULL)

from->objects
=
op->next;

else

prev->next
=
op->next; obj_free(op); return;

}
else

prev=op;

} /* *

obj_fixupdate:
-Fixtheupdateattribute
ofthegivenobject

*/ static void obj_fixupdate(op) OBJECT*op;
{

voidobj_update(); OFSPROPph;
obj_update(op);

ph=

prop_open((OFS_OBJECT)
op,"update");

if(proplock(ph,DM_READLOCK,DM_NOKEY,TRUE)
<0){

(void)prop_close(ph); return;
op->lastchange++; (void)propwrite(ph,(void“)

&op->lastchange); (void)propunlock(ph,DM_NO_KEY); (void)prop_close(ph);
} /* *

obj_free:
-

Releaseanobjectdatastructure(plusallthatis
underneath)

*/ void
obj_free(target) OBJECT*target;

{

registerOBJECT*op,“next;
if
(target==NULL)

return;
for(op=

target->objects;
opl-NULL;op=next)
{

next=
op->next; Obj_free(Op);

} If

(target->name
l=NULL)

(void)free(target->name);
(void)free((char
*)
target);

} /* *

obj_update:
-

Updatetheobjectlistif

necessary
*/ static void

obj_update(proj) OBJECTproj;
{

registerOBJECT*op,‘prev,*next; longlastchange; voidread_objects();
/* *

Hopethatnothinghaschangedsincewelastchecked
*/ if

(prop
get((OFS_OBJECT)
proj,"update",(void")&lastchange)
<0)
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return;

if

(last_change
==
proj->last_change) return;

/* *

Somethinghaschangedsincelasttime.Wehaveto
actually

*

rereadthewholelistofobjectsagain */
proj->lastchange
=lastchange;

/* *
Firstwemarkallobjectsfordeletionsincethat'sthe

*
onlywaywecandetectwhetheranobjectdisappeared.

*
Thenweactuallyreadtheprojecttabletogetallthe

*

objects.Finally,wedeleteallthoseobjectswhoare
*
"Still"markedfordeletion.

*/ for(op=

proj->objects;
opl-NULL;op=
op->next)

op->delete
=
TRUE; read_objects(proj);

prev=
NULL; for(op=

proj->objects;
opl-NULL;op=next)
{

next=
op->next;

if

(op->delete)
{

if
(prev==NULL)

proj->objects
=next;

else

prev->next
=next; obj_free(op);

else

prev=op;

} /* *
readobjects:

-
Readtheobjectsfromtheprojecttable */ Static void readobjects(proj) OBJECT*proj;

{

registerinti,n;
registerOBJECT*op; DM_ATTRname,type,class;

Charoname[BUFLEN]; shortotype,Oclass;
/* *

Firstweopenuptheattributes
sowecangettheinfo */ name

=attr
open(proj->obj_list,"name"); type=attr

open(proj->obj_list,"type"); class
=attr
open(proj->obj_list,"class");

if
(name==NULL
|type==NULL
||
class==NULL)
{

dmerrno
=

DM_ESYSERROR; return;
} /* *

Finally,loopthroughalltherowsofthetable
*
andchecktheobjectsforexistence

*/ n=

cell_count(name,DM_1_MAX);
for(i=0;
i
<=n;it:){

if

(cell_read(name,
i,
(void")oname)
<0)

continue;
for(op=

proj->objects;
opl-NULL;op=
op->next)
{

if

(stromp(op->name,oname)
=0)

continue;
op->delete
=
FALSE; break;

} if(op-NULL)
continue;

if(cellread(class,
i,
(void“)
&oclass)
<0)

Continue;
if(cellread(type,
i,
(void")&otype)
<0)

continue;
(void)obj_add(proj,proj->dmh,oname,Oclass,otype,i);

} /* *

Releaseallouropenedstuff */ (void)attr
close(name); (void)attrclose(type); (void)attrclose(class);

} /* *

obj_count: *-a*-e*tºA

f*f
º,sº&J

2,sº~8ºr2

3.C:
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*/ Int

obj_count(proj,oname,Oclass,otype) OFS_OBJECTproj; Intoclass,otype;
Countupthenumber
ofobjects
ina
project registerOBJECT*op,‘pp; registerIntCOUnt;

if(proj==NULL)
{

dmerrno=

DM_EBADPROJ; return-1;

} pp=
(OBJECT
*)proj; obiupdate(pp); Count

=0; for(op=

pp->objects;
op-NULL;op=
op->next)
{

If

((op->class
=
oclass&&oclassl--1) |

(op->type
=
otype&&otype
=-1) |(oname

l=NULL&&
stromp(op->name,oname)
-0))

continue;
/*Makesureinfois
current
*/

Count----,
}

returncount;

} /* *

obj_list:
-
Listallobjects
ina
project Int

obj_list(proj,oname,Oclass,otype,desc,n)
OFS_OBJECTproj;char*oname;

{
*/ Char*oname; Intoclass,otype; OFS_OBJ_DESC"desc; Intn; {

registerOBJECT‘op. registerIntl, if
(proj==NULL)
{

dmerrno
=

DM_EBADPROJ; return-1;

}

obj_update((OBJECT
*)proj);

I=U; for(op=OBJOBJECTS(proj);
opl-NULL&&
i
<=n;op=
op->next)
{

If

((op->class
l-oclass&&oclassl--1) |

(op->type
l=otype&&otypel=-1) |(oname

=
NULL&&

stromp(op->name,oname)
=0))

continue;
if(i--n){

dmerrno
=

DM_ETOOSMALL; return-1; deScil.class
=
op->Class; desc■ il.type

=
Op->type; desc■ il.name

=
op->name; desc■ il.ident

=
op->row; i4+;

return
i;

/* *

get_obj:
-
Givenanobject,makesuretheassociatedtableisopen

-
andincrementthereferenceCount */ static Int

get_Obj(op) OBJECT*op;
{

DM_ATTRah; DM_TABLEobj_th;
/* *Ifthisobjectisnotopenedyet,fetchthetablehandle

*/ if

(op->ref_count-=
0){

if((ah=attr

open(op->parent->obj_list,"objects"))
==NULL)
{

dmerrno
=

DM_ESYSERROR; return-1;

} if

(cell_read(ah,op->row,(void“)
&obj_th)
<0){

(void)attrclose(ah); dmerrno
=

DM_ENOSUCH; return-1;

}

((TABLE
*)
obj_th)->cancache
-
FALSE;
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libofs/object.c */returnNULL; obj_update((OBJECT
*)proj);If
(op->class
==OBJ_CLPROJECT||op->class
==OBJ_CLCOMPOSITE)
{

if
(prop
get((OFS_OBJECT)
op,"obj_list",

/*(void“)

&op->obj_list)
<0){ *

Firstwefindtheobjecthandleitselfobj_free(op);
*/
returnNULL; for(op=OBJOBJECTS(proj);

op|=NULL;op=
op->next)
}

if
(op->row==ident)
}

break;
if

(obj_enter((OBJECT
*)proj,op)<0){

if(op==NULL)
{

obj_free(op); dmerrno
=

DM_ENOSUCH;returnNULL; returnNULL;
}

}
return(OFS_OBJECT)
op;

}

/* *
Makesuretheobject
is
properlyaccessibleandreturn
■ ' */*

obj_rename:
if

(get_obj(op)
<0)-

Renameanobject
returnNULL;
*/

return(OFS_OBJECT)
op;Int

}

obj_rename(oh,newname)

OFS_OBJECT
oh;

/*Char"newname;
*

obj_create:
{ -

Createanobjectofthegiventypeinthegivenobject.ThisDM_ATTRah; -
routinewilllookintheprototypeprojectforapossiblyregistered

-
objectandcopyit.Oritwillcreateandreturn
arawobject.
if(oh==NULL)
{ */dmerrno

=

DM_EBADARG; OFS_OBJECTreturn-1;
obj_create(proj,oname,oclass,otype)
}

OFS_OBJECTproj;if((ah=attr

open(OBJ_PARENT(oh)->obj_list,
"name"))
=
NULL)
{

char"Oname;(void)cellwrite(ah,OBJ_ROW(oh),(void")newname); Shortoclass,otype;(void)attrclose(ah);
{

return0;

OBJECT*op; Chartname|BUFLEN];return-1;

}

If(proj==NULL |(OBJ_CLASS(proj)
=

OBJ_CL_PROJECT
■ ' &&

OBJ_CLASS(proj)
=
OBJ_CLCOMPOSITE))
{*
obiclose:

dmerrno=

DM_EBADPROJ;
-

Terminateaccesstothisobject returnNULL;
*/

}int

obj_close(oh)

dm
sanitize(oname,thame);OFS_OBJECT
oh; op=

obj_make(OBJ_DMH(proj),
trame,oname,oclass,otype);
{ if(op==NULL)OBJECT*op;

º,*_)is■ º\oº,Go”&X-ØJº… ºr-ººº\*
*2,>-rsº%,cº
.Sºdºº,sº-**,sººf■ yº

3.º:
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libofs/object.c Intn; op=
(OBJECT
*)oh; if(op==NULL

||

op->ref_count
--0){

dmerrno=

DM_EBADARG; return-1;

} if

(op->ref_count-->
0)

return0;

if
(op->class
==

OBJ_CL_PROJECT||op->class
==

OBJ_CL_COMPOSITE if

(op->obj_list
leNULL)

(void)
tol_close(op->obj_list);

n=

tol_close(op->table); op->table
=
NULL; returnn;

} /* *
obidelete:

-

Deleteanobject(noattempt
ismadetocleanuplower

-
leveltables;higherorderobjectsshouldhavetheirown

-
deleteroutinesthatcleansupbeforecallingobidelete)

*/ Int
obj_delete(oh) OFS_OBJECT

oh;
{

registerOBJECT*parent; voiddeletetabletree(); voidobj_remove(); voidobj_fixupdate();
If(oh==NULL)
{

dmerrno=

DM_EBADARG; return-1;

} /* *If
thereareotherreferences
tothisobjectwithinthis

*

process,justfail
immediately

*/ If

(OBJ_REFCNT(oh)
>1){

dmerrno
=

DM_ECANTLOCK; return-1;

} /* *
Thisprocess
isokay.

×3~.ºU.**s_*,-
>*~isrºnº&"3,X r2"32.&-rsºn°o.->Sºtº

*/ deletetable
tree(OBJ_TABLE(oh));

/* *
Okay,sothisobjectisgone.Wemustgouptotheparent,

*

removetheobjectfromthelinkedlist,andupdatethe *"update"attribute
oftheparent

*/ parent
=

OBJ_PARENT(oh);
if
(parent==NULL)
{

obj_free((OBJECT*)
oh); return0;

}

obj_remove(parent,(OBJECT*)oh); return0;

} /* *
deletetabletree:

-
Delete
atreeoftables */ static void deletetabletree(th) DM_TABLE

th; {

registerinti,
nattr; registerIntj,

ninst; DM_TABLESubth; DM_ATTRah; DM_STYPEStype; char**aname,"anamebuf;
/* *

Countthenumber
of
attributes.
If
therearenone,wejust

*
deletethetableandreturn */ nattr=attrcount(th,DM_A_EXIST);

if(nattr&=0){

(void)to
delete(th); return;

} /* *
Getthelistof
attributes

*/ aname
=
(char*)

malloc((unsigned)
nattr“sizeof(char*));

U"J*-a'tºa
ººº- º<!"

-
º

-

&-
º -%2-_º'º-2
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libofs/object.c anamebu■
=
(char*)

malloc((unsigned)
nattr
“

DM_ATTR_NAMELEN);
if
(aname==NULL||anamebuf
–-NULL)
{

dmerrno
=

DM_EOUTOFMEM;
if
(aname
l=NULL)

(void)free((char
*)
aname);

(void)th_delete(th); return;
for(i=0;i<nattr;itt)

aname[■ ]
=
anamebuf
+i“

DM_ATTR_NAMELEN;
If(attrlist(th,DM_A_EXIST,aname,nattr)=nattr)
{

dmerrno=

DM_ESYSERROR; (void)free((char
*)
aname); (void)free(anamebu■ ); (void)to

delete(th); return;
} /* *

Loopthroughtheattributesandrecursivelydeleteany
*
tablesContained
inthistable */ for(i=0;i<nattr;it4){

ah=attropen(th,aname[i]);
if(ah==NULL)

continue;
stype
=attrstype(ah);

if

(stype.base_type
l=

DM_S_TABLE)
{

(void)attrclose(ah); continue;
}

ninst=

cell_count(ah,DM_1_MAX)
+1; for(j=0,j<ninst;j++)

{

if

(cell_read(ah,
j,
(void")&subth)
<0)

continue;
deletetabletree(subth);

}
(void)attrclose(ah);

} /* *

Everything
iscleanbelowus,justcleanup,delete

*
thistableandreturn */ (void)free((char

*)
aname); (void)free(anamebu■ ); (void)tol_delete(th);

•oTºJc-ºn"cs_*º
º,Sºr-=.*/~*C.X

**.cº-r>raº,->*

return;
} /* *

obj_type:
-
Returnobjecttype */ int

obj_type(oh) OFS_OBJECT
oh;

if(oh==NULL)
{

dmerrno
=

DM_EBADARG; return-1;

}

returnOBJ_TYPE(oh);
} /* *

obiclass:
-
Returnobjectclass */ Int

obj_class(oh) OFS_OBJECT
Oh;

if(oh==NULL)
{

dmerrno
=

DM_EBADARG; return-1;

}

returnOBJ_CLASS(oh);
} /* *

obj_ident:
-

Returnobjectidentifier
*/ Int

obj_ident(oh) OFS_OBJECT
oh;

If(oh==NULL)
{

dmerrno
=

DM_EBADARG; returnNULL;

}

returnOBJ_IDENT(oh);

\

º

-
J



:

libofs/object.c
/* *

obj_name:
-

Returnobjectname */ Char
*

obj_name(oh) OFS_OBJECT
oh;

if(oh==NULL)
{

dmerrno
=

DM_EBADARG; returnNULL;

}

returnOBJ_NAME(oh);
} /* *

obj_dmh:
-
Returnobjectdatamanagerhandle

*/ DMHANDLE obj_dmh(oh) OFS_OBJECT
oh;

{

If(oh==NULL)
{

dmerrno
=

DM_EBADARG; returnNULL;

}

returnOBJ_DMH(oh);
} /* *

objlock:
-
Lockanobject

*/
DM_KEY obj_lock(oh,mode,key,wait) OFS_OBJECT

oh;
DM_LMODEmode; DM_KEYkey; intwait;

{

if(oh==NULL)
{

dmerrno=

DM_EBADARG; return-1;

}

returntol_lock(OBJTABLE(oh),mode,key,wait);

} /* *

obj_lock_change:
-

Changethemodeofalock */ int
obj_lock_change(oh,mode,key,wait) OFS_OBJECT

oh;
DM_LMODEmode; DM_KEYkey; Intwait;

{

if(oh==NULL)
{

dmerrno
=

DM_EBADARG; return-1;

}

returntol_lock_change(OBJTABLE(oh),mode,key,wait);

} /* *

obj_unlock:
-

Releasethelockonanobject */ Int
obj_unlock(oh,key) OFS_OBJECT

oh; DM_KEYkey;

If(oh==NULL)
{

dmerrno
=

DM_EBADARG; return-1;

}

returntol_unlock(OBJTABLE(oh),key);

} /* *

obj_openparent:
-
Openparentofobject */

OFS_OBJECT obj_openparent(oh) OFS_OBJECT
oh;

if(oh==NULL)
{

dmerrno
=

DM_EBADARG; returnNULL;
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/* *

$Header:Ofs.h,v1.288/10/2116:22:52ConradLocked
$ */ #ifndefOFS_INCLUDE #defineOFS_INCLUDE #include<dm.h> #include<dm_class.h> typede■void

*OFS_OBJECT; typedefvoid‘OFS_PROP; typedefstruct
{

inttype,class; char“name; Intident;

}

OFS_OBJ_DESC; typedefstruct
{

inttype,class; Char"name; Char"description; Char“owner;
}

OFS_OBJ_TYPE; typedefstruct
{

IntClass; char“name; Char"description; Char‘owner;
}

OFS_OBJ_CLASS; #defineOFS_PROP_NAMELEN #defineOFS_OBJ_NAMELEN

DM_TBL_NAMELEN DM_ATTR_NAMELEN

/* *

ThingssharedbetweenDMandOFS #define
ofserrordmerror #defineof:S_errnodmerrno #define

ofserrlistdmerrlist externOFS_OBJECT
ofsproj_init(); externOFSOBJECTofs_sysinit();

§

*/ /* *

Accessfunctions
*/

externOFS_OBJECT externOFS_OBJECT externInt externInt externchar externInt externInt externOFS_OBJECT externOFS_OBJECT externOFS_OBJECT externInt externInt externInt externInt externchar externDM_HANDLE externDM_KEY externInt externInt externInt externint externDM_STYPE externOFSPROP externOFS_PROP externInt externInt externInt externInt externInt externInt externDM_KEY externInt externInt /* *

Packagevariables
*/ externOFS_OBJECT #endi■

proj_open(); proj_create(); projdelete(); proj_close(); “proj_id(); obj_count(); obj_list(); obj_open(); obj_open_by_ident(); obj_Create(); obj_close(); obidelete(); obj_type(); obj_class(); “obj_name(); obj_dmh(); obj_lock(); obj_lock_change(); obj_unlock(); prop_count(); prop_list(); prop_stype(); prop_open(); prop_create(); propdelete(); prop_close(); prop_read(); propwrite(); prop_Set(); propget(); prop_lock(); prop_lock_change(); prop_unlock(); proj_Sys;



§

libofs/path.c
/* *

$Header:path.c.v1.689/03/0120:10:06pettExp$ *
$Log:path.c,v
$ *

Revision1.689/03/0120:10:06pett
*

declaredmallocas
returningMALLOCTYPE

*

Revision1.588/10/1711:53:18Conrad
*
Don'tdelaywrite'sonTCPconnections

*

Revision1.488/09/1917:14:59Conrad
*
Usenewdispatcherlibraryinterface

*

Revision1.388/09/0715:01:37Conrad
*

Generalcleanup
*

Revision1.288/08/0809:47:48Conrad
*

Standardizebuffersizes *AddsupportforSTRINGandTABLEtypes
*

Revision1.188/07/2915:59:02Conrad
*
Initialrevision

*/
#include"dminternal.h" #include"handshake.h" #include"response.h" #include<sys/types.h> #include<sys/socket.h> #include<netinet■ in.h> #include<netinet/tcp.h> #defineMINVERS

1

#defineMAXVERS
1 /*

“dm_openpath:
-
Open
apathtothedatamanager

*/
DM_HANDLE

dmopenpath(cid,acct,host,path) char“cid,“acct,“host,‘path;
{

intStatus; charbuf[BUFLEN]; HANDLE*hp; HANDLE*get_handle(); voidfreehandle();

if((hp=

get_handle(cid,acct,host,path))==NULL)
returnNULL;

(void)sprintf(buf,"OPENDATASET\"%s"n",path); (void)write(fileno■ hp->fp),
buf,strlen(buf)); status

=

mmwb_resp_ascii(hp->■ p,
buf,sizeofbu■ ); if

(dm_check_reply(status)
<0){

if
(status==R_UNAVAIL) (void)stropy(path,bu■ );

freehandle(hp); returnNULL;

}

return(DM_HANDLE)
hp;

} /* *
freehandle:

-

Releasehandlestructure
*/ static void

free_handle(hp) HANDLE*hp;
{

(void)dispatcher_serverclose(hp->server); (void)■ close(hp->■ p); (void)free(hp->name); (void)free((char
*)hp);

} /*

*get_handle:
-
Geta
handlefortheremotedatamanager

*/ static HANDLE
*

get_handle(cid,acct,host,path) char*cid; char*acct; char"host; char‘path;
{

intfo; FILE*ip; HANDLE“hp; Intversion,data_mode;
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libofs/path.c DISPATCHERSERVERServer;
#ifdefTCP_NODELAY #endlf

externMALLOCTYPEmalloc(); Int
machine();

Inton=1; /* *
Getafilestreamtothedatamanager

*/ server
=

dispatchercall(host,acct,cid,
DM_SERVICE);

if
(server==NULL)
{

dmerrno
=

DM_EDISPATCHER; returnNULL;
fo=

dispatcher_serverfo(server);
#ifdefTCP_NODELAY #endi■

if

(setsockopt(■ q,IPPROTOTCP,TCP_NODELAY,&on,sizeofon)<0)

perror("setsockopt");
fp=
foopen(fo,"r:#"); if(■ p==NULL)

{

dmerrno
=

DM_ESYSERROR; (void)close(fa); returnNULL;

} /* *

Performbasichandshaking
*/ If

(mmwb_handshake(■ p,
acct,cid,MIN_VERS,MAXVERS,&version)

l=

MMWB_HS_SUCCESS)
{

dmerrno
=

DM_EHANDSHAKE; (void)dispatcher_serverclose(server); (void)folose(■ p); returnNULL;

} /* *
SendMACHINEcommand

*/ if

(machine(■ p,&data_mode)
<0){

dmerrno=

DM_EPROTOCOL; (void)dispatcher_serverclose(server); (void)folose(■ p); returnNULL;

/* *

Handshakesuccessful,returnhandle
*/ hp=

(HANDLE
*)

malloc(sizeof(HANDLE));
If(hp==NULL)
{

dmerrno
=

DM_EOUTOFMEM; (void)dispatcher_serverclose(server); (void)■ olose(■ p); returnNULL;

}

hp->name
=
(char*)

malloc((unsigned)strlen(acct)
+

strlen(host) +

strlen(path)
+3);

if
(hp->name
==NULL)
{

dmerrno
=

DM_EOUTOFMEM; (void)dispatcher_serverclose(server); (void)folose(■ p); (void)free((char
*)hp); returnNULL;

}

(void)sprintf(hp->name,"%s(3%s:%s",acct,host,path); hp->fp
=■ p;

hp->version
=
version; hp->data_mode

=

data_mode; hp->atime
=
hp->mtime
=0;

hp->server
=
server; returnhp;

} /* *

machine:
-
SendthemachineCommandandsetthedatamode */ static Int

machine(■ p,mode) FILE“■ p; Int"mode;
{

Charbuf[BUFLEN); (void)sprintf(buf,"MACHINE'%s"m",MACHINE); (void)write(fileno(■ p),
buf,strlen(buf)); switch(mmwb_resp_status(■ p))

{

caseR_OKAY:
"mode
=

DM_ASCII; break;
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libofs/path.c caseR_ALTOKAY: "mode
=

DM_BINARY, break;
default:

return-1;

return0;

} /*

“dm_closepath:
-
Close
a

connection
toadatamanager

*/ int dmclosepath(dmh) DM_HANDLEdmh;
{

HANDLE*hp; IntStatus; voidfreehandle(); hp=
(HANDLE
*)dmh; (void)write(■ ileno■ hp->fp),"QUITwn",5); status

=

mmwb_resp_status(hp->■ p);
freehandle(hp);

if
(status
-

R_GENOKAY)
{

dmerrno
=

DM_EPROTOCOL;

voidfreehandle();
if((hp=

get_handle(cid,acct,host,path))==NULL)
returnNULL;

/* *

Createthedataset
*/ (void)sprintf(buf,"CREATEDATASET\"9%s"un",path); (void)write(fileno■ hp->fp),

buf,strlen(buf)); status
=

mmwb_resp_ascii(hp->■ p,
buf,sizeofbu■ ); if

(dm_check_reply(status)
<0){

freehandle(hp); returnNULL;

} /* *
Openthedataset

*/ (void)sprintf(buf,"OPENDATASET\*s■ n",path); (void)write(■ ileno(hp->fp),
buf,strlen(buf)); status

=

mmwb_resp_ascii(hp->■ p,
buf,sizeofbu■ ); if

(dm_check_reply(status)
<0){

if
(status==
R_UNAVAIL) (void)stropy(path,bu■ );

freehandle(hp); returnNULL;

}

return(DM_HANDLE)
hp; HANDLE*get_handle(); voidfreehandle();

return-1;

return0;

} /*

“dm_createpath:
-

Create
a
dataset

*/
DM_HANDLE

dm
create_path(cid,acct,host,path) Char“cid; Char*acct; Char*host; Char‘path;

{

IntStatus; Charbuf[BUFLEN]; HANDLE“hp; HANDLE*get_handle();

} /* *

dm_deletepath: */ int

Delete
a
dataSet

dmdeletepath(cid,acct,host,path) char Char Char Char
{

*cid; *acct; "host; ‘path; intStatus; charbuf[BUFLEN); HANDLE*hp;
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return0;

if((hp=

get_handle(cid,acct,host,path))==NULL)
}

return-1;

/*

/*
*get_pathdesc: *

Openthedataset
-
Getdatasetdescription

*/*/ (void)sprintf(buf,"OPENDATASET\"9%s"n",path);static (void)write(fileno■ hp->fp),
buf,strlen(buf));
Int status

=

mmwb_resp_ascii(hp->■ p,
buf,sizeofbu■ );getpathdesc(hp)

if

(dm_check_reply(status)
<0){

HANDLE*hp;

if
(status==R_UNAVAIL)
{

(void)stropy(path,bu■ );Int
read_path_desc();

freehandle(hp); return-1;(void)write(■ ileno■ hp->fp),"DESCRIBEDATASET\n",17);

}
returndn_read_list(hp,read_pathdesc,(void")hp,

(void")
NULL);

/*} *
Nowdelete
it *//* (void)sprintf(buf,"DELETEDATASET\"9%s"n",path);

*

read_pathdesc:

tºo(void)write(fileno■ hp->fp),
buf,strlen(buf));
-
Readtheactualdatasetdescriptions

§status
=

mmwb_resp_status(hp->■ p);
*/

if

(dm_check_reply(status)
<0){/*

ARGSUSED
“■

freehandle(hp);static return-1;Int

}

read_pathdesc(■ p,arg1,arg2) returndmclose
path((DM_HANDLE)
hp);FILE“■ p;

}
void“arg1,“arg2;

{

/*
registerHANDLE*hp; *

dmtimes:charbuf[BUFLEN];
-Fillintheaccessandmodificationtimesofa

dataset
*/hp=

(HANDLE
*)arg1; Intwhile(■ gets(buf,sizeofbuf,■ p)=

NULL)
{ dmtimes(dmh,atime,mtime)

if
(buf[0]=='.'&&buf[1]==\n")

DM_HANDLEdmh;return0; time_t*atime,“mtime;
if

(strncrimp(buf,"time",4)==0) {

(void)sscan■ (buf,"timeºld*ki",&hp->mtime,
HANDLE*hp;&hp->atime);

Intgetpathdesc();
}

dmerrno
=

DM_EPROTOCOL;

hp=
(HANDLE
*)dmh;return-1; If(getpathdesc(hp)

<0)}

return-1;

*atime
=
hp->atime;
/*

“mtime
=

hp->mtime;
*

dm_path_id:

,-~-------w º,X-°,*_)scr-ºC;ºº•"ºXJººrº,-->-rs-ºKN&ºS.cz2,sºES"lº,tºtºSºrº
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*
Returnthehandleidentifierforlaterreconnection

*/ Char
* dmpathid(dmh) DM_HANDLEdmh;

return(((HANDLE
*)

dmh)->name);
/*

“dm_pathjoin:
-
Joinadatamanagerviaapathid */

DM_HANDLE dm_pathjoin(cid,path_id) Char*cid; char‘path_id;
{

charhost[BUFLEN),acct[BUFLEN),path(BUFLEN];
dmparsepath_id(path_id,acct,host,path); If

(acct(0)==\0'||host[0]=="O'|path(0)=="O')
{

dmerrno
=

DM_EBADPATHID; returnNULL;

}

returndmopenpath(cid,acct,host,path);
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/* *A

projectobjecthastheseadditionalproperties:
-
host:whichhostdatasetliveson

path:pathname
onthathosttouse

*/

OFS_OBJECTproj_Sys; staticchar"proj_host,‘proj_acct;
/* *

proj_raw_open:
-
Open
a
projectbyhostandpathname OFS_OBJECT proj_raw_open(acct,

host,pathname) Char“acct; Char"host; char‘pathname;
{

DM_HANDLEdmh; charcid[BUFLEN];
Intmakecid(); /* *

Trytoopenthepath */ if
(makecid(cid,host,pathname)
<0)

returnNULL;

if
((dmh
=dm
open_path(cid,acct,host,pathname))
==NULL)

returnNULL;

/* *
Wehavealltheinformationweneed,justbuildtheobject */ return(OFS_OBJECT)obj_get(dmh,PROJECTTABLE_NAME);

} /* *

proj_open:
-
Open
a

sub-project
*/

OFS_OBJECT proj_open(oh) OFS_OBJECT
oh;

{

/*
Handleoftargetproject
“■

charpath(BUFLEN),host(BUFLEN),acct(BUFLEN];
IntSetacct();

if

(OBJ_TYPE(oh)
=OBJT_PROJECT)
{

dmerrno
=

DM_EBADPROJ; returnNULL;

} If(propget(oh,"path",(void")path)
<0)

returnNULL;

If(propget(oh,"host",(void")host)
<0)

returnNULL;

if(setacct(host,acct)<0)

returnNULL;
returnproj_raw_open(acct,
host,path);

} /* *
makecid:

-

Create
acidfromapathnameandahost */ static Int makecid(cid,host,path) Char“cid; Char“host,"path;

{

registerchar"cp; structhostent“hp; If((hp=

gethostbyname(host))
==NULL)
{

dmerrno
=

DM_ENOSUCH; return-1;

}
(void)sprintf(cid,"%sG)%s",path,hp->h_name);

for(Cp=cid;“cpl-\0';Cp**)
if

(isupper("cp)) “cp=

tolower(“cp);
return0;

} /* *

proj_raw_create:
-

Create
a
projectbyhostandpathname
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*/

OFS_OBJECT proj_raw_create(acct,
host,pathname,oname,phost,ppath) Char*acct; Char"host; Char‘pathname; char*oname; Char“phost,"ppath;

{

DM_HANDLEdmh; charcid[BUFLEN];
Intmakecid(); OFS_OBJECTmakeproj_obj();

if
(makecid(cid,host,pathname)
<0)

returnNULL;

if
((dmh
=dm

create_path(cid,acct,host,pathname))
==NULL)

returnNULL;
returnmakeproj_obj(dmh,PROJECTTABLE_NAME,oname,host,pathn

phost,ppath);

}
-

Create
a
projectobjectbythegivennameintoadataset

*/
OFS_OBJECT makeproj_obj(dmh,thame,oname,host,path,phost,ppath) DM_HANDLEdmh;

§

/* *
makeproj_obj: static Char"tname,"Oname; Char“host,‘path; char“phost,"ppath;

{

OFS_OBJECT
Oh; oh=

(OFS_OBJECT)obj_make(dmh,thame,oname,OBJ_CL_PROJECT, OBJ_T_PROJECT);
If(oh==NULL)

returnNULL;
if

(prop_set(oh,"host",(void")host)<0)

returnNULL;

if

(prop_set(oh,"path",(void")path)
<0)

returnNULL;
if
(phostl-NULL&&

prop_set(oh,"parenthost",(void")phost)
<0)

returnNULL;

If
(ppath
-
NULL&&
prop_set(oh,"parentpath",(void")ppath)
<0)

returnNULL;
returnoh;

} /* *

proj_create:
-

Create
a

sub-project OFS_OBJECT proj_create(oh,oname,hname,pname) OFS_OBJECT
Oh; char"Oname; char*hname,“pname;

/*Newhost/pathnames
*/ {

OFS_OBJECTproj; charcur
host(BUFLEN),cur_path(BUFLEN);

Charpath(BUFLEN),acct(BUFLEN]; charbuf[BUFLEN];
IntSetacct();

if

(OBJ_TYPE(oh)
=OBJT_PROJECT)
{

dmerrno
=

DM_EBADPROJ; returnNULL;

} If(propget(oh,"path",(void")curpath)
<0)

returnNULL;
if(propget(oh,"host",(void")curhost)<0)

returnNULL;

if(setacct(hname,acct)<0)

returnNULL;

if
(hname==NULL)

hname
=
cur_host;

If
(pname==NULL)
{

dm
sanitize(oname,bu■ ); (void)sprintf(path,"ºs■ ºs.project",

curpath,bu■ ); pname
=path;

}
proj-obj_create(oh,oname,OBJ_CL_PROJECT,OBJ_T_PROJECT);

if
(proj==NULL)

returnNULL;

if

(prop_set(proj,"host",(void")hiname)
<0)

returnNULL;
if

(prop_set(proj,"path",(void")pname)
<0)

returnNULL;



§

libofs/project.c returnproj_raw_create(acct,hname,pname,oname,cur_host,cur_path);
} /* *

proj_rawdelete:
-

Delete
a
projectbyhostandpathname

*/ Int proj_rawdelete(acct,host,pathname) char*acct; Char*host; Char‘pathname;
{

charcid[BUFLEN];
Intmakecid(); If

(makecid(cid,host,pathname)
<0)

return-1;

returndmdeletepath(cid,acct,host,pathname);
} /* *

projdelete:
-
Delete
a
projectwhengiven
a
handle

*/ int projdelete(oh) OFS_OBJECT
oh;

{

charpath(BUFLEN),host[BUFLEN),acct(BUFLEN]; voiddeletesub_projects();
If

(OBJ_TYPE(oh)
=OBJT_PROJECT)
{

dmerrno=

DM_EBADPROJ; returnNULL;

} /* *
We“only"deletesub-projects.Thebiggestproblemwith

*

deletingtheprojectthattheuseris
currentlyin,isthat

*
theuseristheninlimbo(noassociatedobject).

*/ If(propget(oh,"parenthost",(void")host)>=0){

dmerrno=

DM_ENOPERM; returnNULL;

} /*

/* *
Okay.Wearedeleting
a

sub-project.Wehavetoopen
*itupanddeleteall"its"sub-projects.Thenwekillit. */ if

(propget(oh,"path",(void")path)<0)

returnNULL;
if
(propget(oh,"host",(void")host)<0)

returnNULL;
if(setacct(host,acct)
<0)

returnNULL;
/* *

Haveall
informationneededfromtheobject,killthereference

*intheparent.Thenkillthesub-projectandits
descendents.

*/ (void)obj_delete(oh); deletesubprojects(acct,host,path); returnproj_raw_delete(acct,
host,path);

*
deletesub_projects:

*/ static void

Deletesub-projectsfromaproject
deletesub_projects(acct,host,path) char Char Char

{

*acct; "host; ‘path; registerIntnproj,
i,

OFS_OBJECTproj,sub;
OFS_OBJ_DESC“sub_list; externMALLOCTYPEmalloc(); proj=proj_raw_open(acct,

host,path); If
(projasNULL)

return;
nproj=obj_count(proj,(char*)
NULL,OBJ_CL_PROJECT,
OBJT_PROJECT);

if
(nprojz=
0)

return;
sub_list
=

(OFS_OBJ_DESC
")

malloc((unsigned)nproj"sizeof(OFS_OBJ_DESC));
if
(sub_list==NULL)

return;
(void)obj_list(proj,(char*)NULL,OBJ_CL_PROJECT,OBJ_T_PROJECT,
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sub_list,nproj);

for(i=0;i<nproj;it4){

sub=

obj_open_by_ident(proj,Sub_list■ ].ident);
if(subl-NULL)

(void)projdelete(sub);

}
(void)proj_close(proj); (void)free((char

*)
sub_list);

} /* *

proj_close:
-
Close
a
project

*/ Int
proj_close(oh) OFS_OBJECT

oh;

if

(OBJ_TYPE(oh)
=

OBJ_T_PROJECT)
{

dmerrno
=

DM_EBADARG; return-1;

} if
(dm_closepath(OBJ_DMH(oh))
<0)

return-1; obj_free((OBJECT
*)oh);/*Can'treleasenormally

*
sincedmhisgone*/

return0;

} /* *ofs
sys_init:

-

Initializedatamanagementsystem OFS_OBJECT ofs_sysinit(id) char*id;
{

OFS_OBJECT
oh; charhost(BUFLEN),path(BUFLEN),acct(BUFLEN]; structpasswd“pp; externChar*getenv(); externUIDTYPEgeteuid();

/* *
FirstwefigureoutwheretheMMWBproject
is

*/ If(idl-NULL)

dm_parse_path_id(id,
acct,host,path);

else

dmparse
path_id(getenv(MMWB_ENV),
acct,host,path);

if
(acct(0)=="WO)
{

if((pp=

getpwuid(geteuid()))
==NULL)

(void)stropy(acct,"nobody");
else

(void)stropy(acct,pp->pw_name);
} If

(host(0)==\0')

(void)gethostname(host,sizeofhost);

if
(path(0)=="O')

(void)strcpy(path,PROTOTYPE_PROJECT);
/* *

Nowweopenuptheprototypeprojectonthetargetsystem
*/ oh=

proj_raw_open(acct,
host,path); if(oh–NULL)

{

proj_host
=dm

copy_string(host); proj_acct
=drin

copy_string(acct);
}

proj_Sys
=Oh; returnoh;

} /* *ofs
proj_init:

-

Initialize
auserproject

*/
OFS_OBJECT

ofsproj_init(id) char*id;
{

characct[BUFLEN),host(BUFLEN),path(BUFLEN]; OFS_OBJECT
oh,proj; DM_HANDLEdmh; charcid[BUFLEN];

Intmakecid(); Intsetacct();
/* *

Makesurethesystemprototypeproject
isopen */ if

(proj_sys
==NULL)
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if

(ofs_sys_init((char
*)
NULL)==NULL)

returnNULL;

/* *Ifidis
NULL,thenwefindandreturnthehomeproject

*/ if(id==NULL)
{

if(setacct((char
*)
NULL,acct)
<0)

returnNULL;
oh=

obj_open(proj_sys,
acct,

OBJ_CL_PROJECT,OBJ_TPRO if(oh==NULL)
returnNULL;

if
((proj
=

proj_open(oh))
==NULL)
{

(void)obj_close(oh); returnNULL;

}

returnproj;

} /* *
Wedecodetheidandgettoadatamanagerforaproject

*/ dmparsepath_id(id,acct,host,path); If
(acct■ )]==\0'||host[0]==\0'|path(0)==\0')
{

dmerrno
=

DM_EBADPATHID; returnNULL;

} if
(makecid(cid,host,path)
<0)

returnNULL;

If
((dmh
=dmopenpath(cid,acct,host,path))==NULL)

returnNULL;

/* *
Wehavealltheinformationweneed,justbuildtheobject

-
return(OFS_OBJECT)obj_get(dmh,PROJECTTABLE_NAME);

} /* *
setacct:

-
Settheaccountname */ static int Setacct(host,acct)

§

char Char

"host; *acct;

if(host==NULL
||

stromp(host,proj_host)
==0)

(void)stropy(acct,proj_acct);
else
{

/*
TODO:Figureoutaccountbyhost‘I

(void)stropy(acct,proj_acct);
return0;

} /* *

proj_id:
-

Return
a
project
idthatmaybeusedto

reconnectvia"ofsproj_init
*/ Char

*

proj_id(proj) OFS_OBJECTproj;

returndm

path_id(OBJ_DMH(proj));
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/* *

prop_count:
-
Countnumber
of
properties

*/ Int
prop_count(oh) OFS_OBJECT

oh;
{ }

returnattr
count(OBJ_TABLE(oh),DM_A_EXIST);

/* *

prop_list:
-
Listall
properties

*/ int
prop_list(oh,names,
n)

OFS_OBJECT
oh; char“names; Intn;

returnattrlist(OBJTABLE(oh),DM_A_EXIST,names,n);

} /* *

prop_stype:
-

Returnthestoragetypeofthegivenproperty
*/

DM_STYPE prop_stype(ph) OFSPROPph;
{ } /* *

propopen:
-
Open
a
property

*/
OFS_PROP prop_open(Oh,prop) OFS_OBJECT

oh; char"prop;
{

returnattr
stype((DM_ATTR)
ph);

return(OFS_PROP)
attropen(OBJTABLE(oh),prop);

} /* *

prop_create:
-
Create
a

property OFS_PROP prop_create(oh,prop,stype) OFS_OBJECT
Oh; char“prop; DM_STYPEstype;

{

DM_ATTRah;
DM_TABLE
th; ah=attr

create(OBJ_TABLE(oh),
prop,stype);

if(ah==NULL)
returnNULL;

/* *

Createanemptytable
ifthestoragetypeistable */ if

(stype.base_type
==

DM_S_TABLE)
{

th=
th_create(ah,
0,

DM_CL_NONE);
If(thl=NULL)

(void)tol_close(th);

}

return(OFS_PROP)
ah;

} /* *
propdelete:

-
Delete
a

property
*/ int propdelete(ph) OFSPROPph;

returnattr
delete((DM_ATTR)
ph);

} /* *

prop_close:
-
Close
a
property

*/
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Int

prop_close(ph) OFS_PROP
ph;

{

returnattr
close((DM_ATTR)
ph);

} /* *

prop_read:
-
Readpropertyvalue */ Int

prop_read(ph,data) OFS_PROP
ph; void"data;

returncell_read((OFSPROP)ph,0,data);

} /* *
propwrite:

-
Writepropertyvalue */ Int propwrite(ph,data) OFSPROPph; void“data;

returncell
write((OFS_PROP)
ph,0,data);

} /* *

prop_lock:
-
Locka
property

*/
DM_KEY prop_lock(ph,mode,key,wait) OFS_PROP

ph; intmode; DM_KEYkey; Intwait;

returnattr
lock((DM_ATTR)ph,mode,key,wait);

} /* *

prop_lock_change:

-

Changethelockmodeona
property

*/
DM_KEY prop_lock_change(ph,mode,key,wait) OFS_PROP

ph; Intmode; DM_KEYkey; Intwait;

returnattr
lock_change((DM_ATTR)
ph,mode,key,wait);

} ■ ' *

prop_unlock:
-

Unlock
a
property

*/ int propunlock(ph,key) OFS_PROP
ph; DM_KEYkey;

returnattr
unlock((DM_ATTR)
ph,key);

} /* *
propget:

-
Getpropertyvalue */ Int propget(Oh,prop,data) OFS_OBJECT

oh; Char“prop; void"data;
{

DM_ATTRh;
Intval; If((ah=attr

open(OBJ_TABLE(oh),
prop))=NULL)
{

dmerrno
=

DM_ENOSUCH; return-1;

}
val=

cell_read(ah,
0,data); (void)attrclose(ah); returnval;
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*
propset:

-
Setpropertyvalue */ Int

prop_set(oh,prop,data) OFS_OBJECT
oh; Char“prop; void"data;

{

DM_ATTRh;
Intval; if((ah=attropen(OBJTABLE(oh),prop))==NULL)

{

dmerrno
=

DM_ENOSUCH; return-1;

}
val=cellwrite(ah,
0,data); (void)attrclose(ah); returnval;
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■ " *

$Header:sync.c,v1.188/07/2915:59:03conradExp$ *
$Log:sync.c,v
$ *

Revision1.188/07/2915:59:03Conrad
*
Initialrevision

*/
#include"dm_internal.h"

/* *

dm_sync:
-
Flushlocalbuffersouttodatamanager

-

Currently
a
no-op

/*

ARGSUSED
“/ void dmsync(dmh) DM_HANDLEdmh;

return;

-º-º:
*
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/* *

$Header:table.c,v1.689/03/0120:29:56pettExp$ *
$Log:table.c,v
$ *

Revision1.689/03/0120:29:56pett
*

changedvariousdeclarations
totakeadvantage
of

machine-independence
*

offeredby
machdep.h

*

Revision1.388/09/0714:59:31Conrad *Addnewfunctiontol_name
*
Lockandunlocktablewhilelisting */

#include"dm_internal.h" #include"response.h" #include<ctype.h>
/*

“thl_count:
-
Countthenumber
oftables */ int

thl_count(dmh) DM_HANDLEdmh;
{

registerHANDLE*hp; intn; hp=
(HANDLE
*)dmh; (void)write(■ ileno■ hp->fp),"COUNTTABLEV",12); if

(dm_resp_number(hp->fp,
&n)<0)

/* *

th_count_by_class:
-
Countthenumberoftablesbyclass */ Int

tol_count_by_class(dmh,
class) DM_HANDLEdmh;

{

registerHANDLE*hp; charbuf[BUFLEN];
Intn;

§

*

Revision1.588/10/0415:33:44Conrad *Addlocaldatacache
*

Revision1.488/09/2022:38:43Conrad “Whencreating
arawtable,trywithseveralnamesbeforegivingup *

Revision1.288/08/0809:47:50Conrad
*

Standardizebuffersizes *AddsupportforSTRINGandTABLEtypes
*

Revision1.188/07/2915:59:04Conrad
*
Initialrevision

return-1;

returnn;

Intclass;
hp=
(HANDLE
*)dmh; (void)sprintf(buf,"COUNTTABLECLASSºd\n",class); (void)write(fileno■ hp->fp),

buf,strlen(buf));
if

(dm_resp_number(hp->fp,
&n)<0)

return-1;

returnn;

} /*
“thl_list:

-
Getalistoftables */ Int

tol_list(dmh,names,n)
DM_HANDLEdmh; Char“names[]; Intn; {

HANDLE*hp; Int
read_names();

hp=
(HANDLE
*)dmh; (void)write(■ ileno(hp->fp),"LISTTABLEV",11); returndm_read_list(hp,read_names,(void")

names,(void“)&n);

} /*

*thl_list_by_class:
-
Getalistoftablesofa

certainclass */ Int
tol_list_by_class(dmh,
class,names,
n)

DM_HANDLEdmh; Intclass;
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HANDLE*hp; charbuf[BUFLEN];
Int

read_names();
hp=

(HANDLE
*)dmh; (void)sprintf(buf,"LISTTABLECLASS9%dn",class); (void)write(fileno■ hp->fp),

buf,strlen(buf)); returndm
read_list(hp,read_names,(void")

names,(void“)&n);

} /* *

read_names:
-

Readtheactualtablesnames
*/ static Int

read_names(fp,arg1,arg2) FILE“■ p; void“arg1,"arg2;
{

registerinti;
registerchar“cp; char“names; Intn; Charbuf[BUFLEN]; names

=
(char*)arg1;

n=
*(Int")arg2;

i=0; while(gets(buf,sizeofbuf,fp)=
NULL)
{

if
(buf[0]=='.'&&buf[1]=="n")
{

If(ixn){

dmerrno
=

DM_ETOOSMALL; return-1;

}

return
i;

} if
(i.<n)
{

If((cp=
strohr(buf,\n'))=

NULL)
“cp=\0';

(void)sticpy'names.buf);

i4+;

dmerrno
=

DM_EPROTOCOL; return-1;

} /*

“thl_open:
-
Open
atableandreturntablehandle

*/
DM_TABLE thl_open(dmh,name) DM_HANDLEdmh; char“name;

{

registerHANDLE*hp; registerTABLE*tp; charbuf[BUFLEN); externMALLOCTYPEmalloc(); hp=
(HANDLE
*)dmh; (void)sprintf(buf,"OPENTABLE\*s,"n",name); (void)write(fileno(hp->fp),

buf,strlen(buf));
if

(dm_check_reply(mmwb_resp_status(hp->fp))
<0)

returnNULL;
tp=

(TABLE
*)

malloc(sizeof(TABLE));
If(tp==NULL)
{

dmerrno
=

DM_EOUTOFMEM; returnNULL;
tp->name
=
(char*)

malloc((unsigned)strlen(name)
+1); if

(tp->name
==NULL)
{

(void)free((char
*)to); dmerrno

=

DM_EOUTOFMEM; returnNULL;
(void)stropy(tp->name,name); tp->hp

=hp; tp->attr
=
NULL; tp->lock

=
NULL; tp->key

=-1;
tp->status
=0;

tp->cancache
–
TRUE; return(DM_TABLE)

to;
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-
Close
atable */ Int

thl_close(th) DM_TABLE
th;

{

registerTABLE*tp; Intval; Charbuf[BUFLEN]; voidfreetable(); tp=
(TABLE")
th; (void)sprintf(bu■ ,"CLOSETABLE\"%s"Vn",tp->name); (void)

write(fileno(tp->hp->fp),
buf,strlen(bu■ ));

val=

drin_check_reply(mmwb_resp_status(tp->hp->fp));
freetable(tp); returnval;

} /* *
freetable:

-

Releasethetabledatastructure
*/ static void freetable(tp) TABLE*tp;

{

registerLOCK“ip,*nextip; registerATTR“ap,"nextap; (void)free(p->name);
for(p=

to->lock;
p=
NULL;
p=
nextip)
{

nextp=
p->next; (void)free((char

*)lp);

}
for(ap=

tºp->attr;apI-NULL;ap=nextap)
{

nextap
=

ap->next; attrfree(ap);
}

(void)free((char
*)to);

} /*

“tbl_raw_create:
-

Createandopen
atable“byname"andreturntablehandle

*/
DM_TABLE thl_raw_create(dmh,name,class) DM_HANDLEdmh; char“name; Intclass;

{

registerHANDLE*hp; charbuf[BUFLEN];
Int

alter_name();
hp=

(HANDLE
*)dmh; for(;){

(void)sprintf(but,"CREATETABLE\"9%s"ºd\n",name,class); (void)write(■ ileno■ hp->ip),
buf,strlen(bu■ ));

if

(dm_check_reply(mmwb_resp_status(hp->fp))
==0)

break;
if
(dm_errno
-

DM_EEXISTS) returnNULL;
if

(alter_name(name)
<0){

dmerrno
=

DM_ESYSERROR; returnNULL;

}

}

returntol_open(dmh,name);
} /* *

alter_name:
-
Alterthegiventablenameslightlysoitmightbeunique

*/ static Int
alter_name(name)

char“name;
{

registerchar"cp; for(cp=
name
+

strlen(name)
-1;cp>=name;cp-)

if(“cp=='.')

continue;
elseif

(isalnum(“cp
+1))
{

*cp="cp+1;
return0;

return-1;

}
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/*

“thl_create:
-

Createandopen
a
tableatacell */

DM_TABLE thl_create(ah,row,class) DM_ATTRh;
introw; IntClass;

{

registerATTR“ap; DM_TABLE
th; charbuf[BUFLEN);

ap=(ATTR
)ah; thl_makename(buf,ap->tp->name,ap->name,row); th=

tol_raw_create((DM_HANDLE)ap->tp->hp,buf,class);
if(th==NULL)

returnNULL;
if(cellwrite(ah,row,(void“)&th)<0){

(void)to
delete(th); returnNULL;

returnth;

} /*

“thl_makename:
-
Make
atablenamefromatablename,anattributenameandarow */ void tol_makename(bu■ ,trame,aname,row) char"buf; char*tname,"aname; Introw;

{
while("tname
l=\0')
{

"buft-
=

"tname++;
if
(“tname=='.')
{

"buf-t
='.'; break;

}

"buf-t
='.'; while(‘aname

l=\0')

"buf++
=

"aname++;

"buft-
="_"; (void)sprintf(buf,"ººd",row);

/* *

tol_delete:
-

Delete
a
tableandclose
it

(assumesthattheappropriatelocks
-
arealready
inplace,fornow) */ Int tol

delete(th) DM_TABLE
th; {

registerTABLE*tp; charbuf[BUFLEN]; voidfreetable(); tp=
(TABLE
*)th; if

(thl_lock(th,DM_WRITELOCK,DEFAULT_KEY,TRUE)
<0)

return-1;

(void)sprintf(buf,"DELETETABLE\"9%s"Vn",to->name); (void)
write(fileno(tp->hp->fp),
buf,strlen(buf));

if

(dm_check_reply(mmwb_resp_status(tp->hp->ip))
<0)

return-1;

freetable(p); return0;

} /*

“thl_class:
-
Gettheclassofatable */ int thlclass(th) DM_TABLE

th; {

registerTABLE*tp; int
get_th_desc();

tp=
(TABLE
*)th; if

((tp->status
&

TBL_ST_GOTDESC)
==0)

if

(get_tbl_desc(tp)
<0)

return-1;

returntp->class;
} /*
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*

get_tbl_desc:
-
Gettabledescription

*/ static int get_thldesc(tp) TABLE*tp;
{

charbuf[BUFLEN);
Int

read_tbl_desc();
If

(thl_lock((DM_TABLE)
to,

DM_READLOCK,DEFAULT_KEY,TRUE)
<0)

return-1;

(void)sprintf(buf,"DESCRIBETABLE\"%s"n",to->name); (void)
write(fileno■ tp->hp->fp),
buf,strlen(buf)); (void)dm

read_list(tp->hp,read_tbl_desc,(void")tp,(void“)
NULL); (void)

tol_unlock((DM_TABLE)
to,

DEFAULT_KEY); tp->status|=TBL_ST_GOTDESC; return0;

} /* *

read_tbl_desc:
-
Readtheactualtablesdescriptions

*/ /*

ARGSUSED
“■

static Int readto
desc(■ p,arg1,arg2) FILE“■ p; void'argi

,

“arg2;
{

registerTABLE*tp; Charbuf[BUFLEN]; charowner■ bufLEN];
tp=
(TABLE
*)arg1; while(■ gets(buf,sizeofbuf,■ p)=

NULL)
{

if
(buf[0]=='.'&&buf[1]=="n")

return0;

if

(strncrimp(buf,"instances",
9)==0)

(void)sscan■ (buf,"instancesºd",&tp->max_inst);
elseif

(strincinp(buf,"time",4)==0)

(void)sscan■ (but,"timeºld9%ki",&tp->mtime,
&tp->atime);

elseif

(strncrimp(buf,"attributes",10)==0)

(void)sscan■ (buf,"attributes9%d9%d9%d",

&tp->nattrexist,&tp->nattrfilled, &tp->nattrfull);

If
(tp->status
&

TBL_ST_GOTDESC) continue;
/*
Thesedescriptionsonlyneedtobereadonce*/ if

(stmcmp■ buf,"owner",
5)=0){

if
(tp->owner
==NULL)
{

(void)sscan■ (buf,"owner9%s",owner); tp->owner
=drin

copy_string(owner);
}

}
elseif

(strncrimp(buf,"class",5)==0)

(void)sscan■ (buf,"class%d",&tp->class);

}
dmerrno
=

DM_EPROTOCOL; return-1;

} /*

“thl_name:
-

Returnnameoftable */ char
*

thl_name(th) DM_TABLE
th;

return((TABLE")th}->name;
} /*

“thl_lock:
-
Lockatable */ Int tollock(th,mode,key,wait) DM_TABLE

th; Intmode; Intkey; Intwait;
{

registerTABLE*tp; IntState; char“command;
Intgettol_lock();

tp=
(TABLE")
th;
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=

drin_lock_state(tp->lock);
if(statex=mode)

returntp->key;
command
=
(state==

DM_NOLOCK)
2
"LOCK":"LOCKMODE"; returnget_tbl_lock(tp,command,mode,key,wait,TRUE);

} /* *

get_tbl_lock:
-
Getalockorchange
alockmode */ static Int

get_tbl_lock(tp,command,mode,key,wait,newlevel) TABLE*tp; char“command;
Intmode,key,wait; intnewlevel;

{

charbuf[BUFLEN]; (void)sprintf(buf,"%sTABLE\"%s"9%s%d9%d\n",command,tp->name,
(mode==

DM_WRITELOCK)7"write":"read",key,wait);

(void)
write(fileno■ tp->hp->fp),
buf,strlen(buf));

if

(dm_resp_number(tp->hp->fp,&tp->key)
<0)

return-1;

(void)dm
lock_set(&tp->lock,mode,newlevel); returntp->key;

} ■ '

“thl_lock_change:
-

Changethelockmodeofatable */ Int
tol_lock_change(th,mode,key,wait) DM_TABLE

th; Intmode; Intkey; Intwait;
{

registerTABLE*tp; Int
get_thl_lock();

tp=
(TABLE
*)th; switch

(dm_lock_change(tp->lock,
mode))
{

caseLOCK_OKAY: return0;

case
LOCK_NEWMODE: break;

default:
dmerrno
=

DM_ENOSUCH; return-1;

}

returngettol_lock(tp,"LOCKMODE",mode,key,wait,FALSE);
} ■ '

“tbl_unlock:
-

Releasethecurrentleveloflock */ int
tol_unlock(th,key) DM_TABLE

th; Intkey;
{

registerTABLE*tp; Int
unlock_table();

tp=
(TABLE
*)th; if(keyl-

DEFAULT_KEY
&&keyl-

to->key)
{

dmerrno
=

DM_EBADKEY; return-1;

}

switch
(dm_lock_release(&tp->lock))
{

caseLOCKOKAY:
return0;

caseLOCK_RELEASE: returnunlocktable(p,key);

case
LOCK_NEWMODE: returngettol_lock(tp,"LOCKMODE",to->lock->state,key,

TRUE,FALSE);

default:
dmerrno
=

DM_ENOSUCH; return-1;

}

} /* *

unlocktable:
-

Releaselockontable */ static



§

libofs/table.c
Int unlocktable(tp,key) TABLE*tp; intkey;

Charbuf[BUFLEN); (void)sprintf(buf,"UNLOCKTABLE\"%s"9.dun",to->name,key); (void)
write(fileno■ tp->hp->fp),
buf,strlen(buf)); return

dn_check_reply(mmwb_resp_status(tp->hp->fp));
} /* *

attrcount:
-
Countnumber
of

attributes
ofgiventypeinatable */ Int attrcount(th,atype) DMTABLEth; intatype;

{

registerTABLE*tp; Intgettodesc(); tp=
(TABLE")
th; /* *

Alwaysgetanewdescriptionsincethingsmayhave
*

changedsincelastwelooked
*/ If(gettol_desc(tp)

<0)

return-1;

switch(atype)
{

caseDM_A_EXIST: returntp->nattrexist;
caseDM_A_FILLED: returntp->nattrfilled;

caseDM_A_FULL; returntp->nattrfull;

default:
dmerrno=

DM_EBADARG; return-1;

}

} /* *
attrlist:

-
Listattribute
ofatable

*/ Int attrlist(th,atype,names,
n)

DM_TABLE
th; intatype; Char**names; Intn; {

TABLE*tp: Charbuf[BUFLEN];
Intval; int

read_names();
tp=

(TABLE
*)th; If(thl

lock((DM_TABLE)
to,

DM_READLOCK,DEFAULT_KEY,TRUE)
<0)

return-1;

(void)sprintf(buf,"LISTATTRIBUTE\"9%s"9%d\n",tp->name,atype); (void)
write(fileno■ tp->hp->fp),
buf,strlen(buf));

val=

dm_read_list(tp->hp,read_names,(void")
names,(void")&n); (void)

tol_unlock((DM_TABLE)
to,

DEFAULT_KEY); returnval;



§

libofs/types.c
return-1;

if

(cell_write(ah,row,value)
<0){

(void)attrclose(ah); return-1;

returnattrclose(ah);
} /* *ofs

class_count:
-
Countthenumberofobjectclasses

*/ Int
ofs_class_count(proj) OFS_OBJECTproj;

{

OFS_OBJECT
oh;

DM_TABLE
th;

DM_ATTRah; registerIntn; dmerrno=

DM_ENOERROR;
oh=

obj_open(proj,"class",OBJ_CLSIMPLE,OBJT_NONE);
if(oh==NULL)

return0;

if(propget(oh,"classes",(void“)&th)<0){

(void)obj_close(oh);
dmerrno
=

DM_ESYSERROR; return-1;

} If((ah=attropen(th,"class"))==NULL)
{

(void)tol_close(th); (void)obj_close(oh);
dmerrno=

DM_ESYSERROR; return-1;

} n=

cell_count(ah,DM_I_FILLED); (void)attrclose(ah); (void)tol_close(th); (void)obj_close(oh); returnn;

} /* *ofs
class_list:

-
Listobjectclasses

*/

int
ofs_class_list(proj,dbuf,n)

OFS_OBJECTproj;
OFS_OBJ_CLASS“dbuf; Int {

#define

/*
Generallythesystemproject
“■ /*

Descriptionarray“■

n;/*Sizeofarray'■
registerIntCount,
i,
nclass; OFSOBJECToh;

DM_TABLE
th;

DM_ATTRclass,name,desc,owner; OFS_OBJ_CLASS
chuf; charbuf[BUFLEN]; shortSval; FAIL{dm_errno

=

DM_ESYSERROR;count
=-1;gotodone;
} dmerrno

=

DM_ENOERROR;
oh=

obj_open(proj,"class",OBJ_CL_SIMPLE,OBJ_T_NONE);
if(oh==NULL)

return0;

if(propget(oh,"classes",(void“)&th)<0){

(void)obj_close(oh);
dmerrno
=

DM_ESYSERROR; return-1;

}

class
=
name
=desc=

owner
=
NULL;

if
((class
=attropen(th,"class"))==NULL)

FAIL;

if
((name
=attropen(th,"name"))==NULL)

FAIL;

if
((desc
=attropen(th,"description"))
==NULL)

FAIL;

If
((owner
=attropen(th,"owner"))==NULL)

FAIL;

/* *
Readintheclassesnow */ Count

=0; nclass
=

cell_count(class,DM_1_MAX)
+1; for(i=0;i<

nolass;itt)
{

if(cellread(class,
i,
(void“)
&sval)
<0)

continue;
Cbuf.class
=Sval; if

(cell_read(name,
i,
(void")buf)<0)

continue;
cbuf.name
=

mmwb_cpystring(bu■ );
if

(cell_read(desc,
i,
(void")buf)<0)
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} /* *ofstyp */ Int

if

(cell_read(desc,
i,
(void")buf)<0)

continue; thu■ .description
=

mmwb_cpystring(bu■ );
if

(cell_read(owner,
i,
(void")buf)<0)

continue;
thuf.owner
=

mmwb_cpystring(bu■ );
if
(count>=n){

dmerrno=

DM_ETOOSMALL; Count
=-1; gotodone;

}

dbuf[count:4]
=thu■ ;

} /* *
Cleanup */ If(type=

NULL)
(void)attrclose(type);

if
(classl-NULL)

(void)attr
close(class);

if
(name
=
NULL)

(void)attr
close(name);

if
(desc
=
NULL)

(void)attrclose(desc);
If
(ownerl-NULL)

(void)attr
close(owner);

(void)tol_close(th); (void)obj_close(oh); returncount; e_add: Addanewtype ofs_type_add(proj,
tp)

OFS_OBJECTproj;
OFS_OBJ_TYPE
*tp;

{

registerIntrow; OFS_OBJECT
Oh; DM_TABLE

th; shortSval; Intputcell();

return-1;

If(putcell(th,"name",row,(void")to->name)
<0)

return-1;

if(putcell(th,"description",row,(void")to->description)
<0)

return-1;

if(putcell(th,"owner",row,(void")to->owner)
<0)

return-1;

(void)tol_close(th); (void)objclose(oh); return0;

} /*
“putcell:

-
PutinthevalueofaCell */ static int putcell(th,aname,row,value) DM_TABLE

th; Char"aname; introw; void“value;
{

DM_ATTRah;
oh=
obj_open(proj,"type",OBJ_CLSIMPLE,OBJT_NONE);

If(oh==NULL)
{

dmerrno
=

DM_EUNSUPPORTED; return-1;

} if(propget(oh,"types",(void")&th)<0){

(void)obj_close(oh);
dmerrno
=

DM_ESYSERROR; return-1;

}
row=instcreate(th);

if(row<0)

return-1;

sval=
tºp->type;

If(putcell(th,"type",row,(void")&Sval)
<0)

return-1;

sval=
to->class;

if(putcell(th,"class",row,(void")&Sval)
<0) ah=attropen(th,aname);

if(ah==NULL)
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