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An Ihtroductory Manual to STOFI a Data Management System

Marilyn Mantei and Judith Sarna

Lawrence Berkeley Laboratory'_.
University of California -
Berkeley, California 94720

January 1974

Abstract

This manual is an introduction to STOFi, an index-sequential
data nﬁ_ariégement system developed at LBL for use on the CDC 7600
and 6600 computers. It lists a subset of the FORTRAN calls hec‘es-
~sary to implement the system, describing the file creation, file
- structuring and file updating tools available in the software package;
| Informaﬁien on obtaining the system and the system's technical man-
"ual are included in this writeup, along with numerous pro_ﬁg.ra.m ex-

: arhples .‘

KEYWORDS: INDEX-SEQUENTIAL
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INTRdDUCTION

STOFI is a data management system which.uses the CDC 6600/7600
computeré. It is operable on. the BKY system rather than the CDC
SCOPE system. (Several modifications by LBL stéff would be needed
for the'tfaﬁsfer to a system other than BKY.) - |

STOF'I creates files and structures them via Fortran callable
rogtines; The lists, tables and record keeping are tr.ansparent to the
user. Fiies_.can bé multileveled without restrictions on the number of
. levels. They can also be multiékeyed and sub-keyed.
'STOFI is an indexed sequential file management system. ' Elements
: of-thle usef’s files are stored sequentially and an indexing capability allows
ré,pid, low-éost access of very large files. It is recommended for use
where very large amounts of data or much data structuring, change or
A maﬁipulation capabilities are needed. It is not recommended for small
(10000 word), simple files where the overhead Would be prohibitive.

- This manual of STOFI usage is designed to _give' the new user some
idea of the scope of the STOFI system. It is not a complete description
of all the capabilities of the system but is intended to introduce the po-
tentié,l user to STOFI. More detailed inforfnation on the data structures,
special features, and a complete description of s'ubro'utines available on
the system are on a document called DMLIBPL which can be obtained
from LBL by submitting the following computer job: |

| STOFL 998000, JOE USER
LIBCOPY, SAMSLIB, OLDPL/RR, DMLIBPL.
UPDATE F,I =0.

BARB, COMPILE.
6/7/8/9 card
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There are seven sections to this manual. ’fhe' first section describes
a possible-information_ structure which could be. c?reated by STOFI, and
introduces the reader to the basic STOFI §ocabulary. The remaining
sections deal with the basic operations--the necAe_ss‘ary Fortran calls
availablé‘;fo‘.‘lfl-STOFI and how to use them. Sections two and three show
“how to éi;‘éia.te' files for your data. The next two ‘part.s show how to put
information into your file (section four) and how to.get it out again
(section five). Section six shows how to store the information structure
after it.ha.s_ been created or subsequently modified. The final section
comprises the " advahced study" of this manual and is concerned with .
éome of thé manipulations of the data structure of which STOFI is
capable. | |

. Three _appendices are also includ.ed. Appendix 1 contains sample

prograrhs which use the subroutines described in .this manual. Appendix
2 lists all the av;ilable STOFI procedurés. Those foutines which are not
explained in this manual are described in some détaii in the .DMLIBPL. |

The BKY control card sequence needed to rﬁn'S’I‘OFI jobs is des--

cribed in Appendix 3.

o
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I. Information Structures: General and STOFI o

- Tree Structures -

The information arrangement utilized throughout the STOFI system

is the tree structure. This structure implies a '"branching" relationship

between its elements, just as there is branching in Nature's tree. The

basic component--element--in this data structure is a node. The node

is the element at which branching occurs. The most appropriate defini-

tion of .'th'efT_REE data structure is one which defines a tree in terms of

a tree. A data tree is composed of one or more nodes; there is one

speéialiy designated node--the ROOT (or beginning) of the tree. If

there is more than one node, the remaining nodes (excluding the root)

branch out from the root to form SUBTREES of the root. Each subtree

has the same structure as a tree, with a singul;r r;_bde from which other
subtrees branch. All nodes are linked by some path to the root node.

The conventional designation of the tree data;'structure has thé root
at thé'top of the picture, unlike the popular green and leafy variety of

tree. Thus, we speak of subtrees as branching down from the parent

‘tree, rather than supertrees branching up from a parent tree.

A common information structure which uses the tree data structure
is the pedigree. The root of the pedigree is the individual whose pedigree

it is. The first level branching goes to his parents, second level

”branching to his grandparents, and so on.

First level subtrees are those which branch from the root. Second
level subtrees are the subtrees of first level subtrees, and so on, until

we reach‘,the subtree which has no subtrees. This element may be called
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a'terminal node, or a '"leaf'. If a tree has only.'one element, that
.eiement is the root, and in this case, the root would be a ferr_ninal node,'
since’it v:vould have no subtrees.
Treés which branch from the samé node are called sister trees;

the node from which they branch is known as the1r Earen a subtree
of a node is known as that node's daughter tree.

| The STOFI system contains a powerful barrage of user callable
tree mampul_atlon routines which structure and ,mamtaln the actual data
storage filé which the STOFI user wishes to create. Through the use of
the sev t_fee operations, the use.r.can set his levelé '.of data access infini'telyi
- deép and create a complicated network. The data récords, themselves, bwhic'h
are 'being stored in the STOFI files can be o-rganined intovtrtlees and s.ub-
trees (Chapter 7). The '"behind the scenes' file. organization, .WhiCh the -
user iS'ne;rer aware of, is also a tree-type org'a"n'ization.

- Keys -

Us‘uva.']v.-lyj, fhe vvarious entities in a data mana:-gérnent syétem are given
names.‘ Because of the. way the‘se' elements arev .named,‘ the user does not
have to remember where he put a cert.a.in item Wifhin a file, he only has
to remémber its na_me. The name of a group of elements is called a
KEY; Often keys are specially formatted on c.or.;nputerized data manage-

" ment systems because of collating Seqnences and word size problems.
This is true with STOFI. The STOFI key consists of two contiguous fields
in the machme. The first 12 bit field of a key consists of a count of the
number of bits in the actual key value. This may be anywh'ére between

1 and 4095. The second field is the key value and confains the actual



identific'atibn valuve. of the key, in left-adjusted form. It occupies the

~ last 48 bits of the ﬁrst word of the key and as mahy additional words as
are ne‘et;l.féf;i' to hold the value--up to 60 computer words. The ke.y format
v"allows rapid and efficient ordering over a large range of values.

- Keyblocks -

Associated with a STOFI key is a data structure called the
4KEYBLO(‘;K, A keyblock is a small table containiné information on the
keyed entity in the STOFI storage file (we can use the mnemonic
‘STOFILE.J), A unique keyblock exists for each stofile key. In addition
"to the actual key, the keyblock cont‘ains‘ the address rand'length of the
‘entity it references and some indicé.tion of the typ'e‘.of information con-
tained therein. It may also contain a limited amoﬁnt of auxiliary in- -
formation; In some cases the keyblock does not reference any other
data a.t'a.ill,. but exists as a complete entity itself. let is these "keyblocks
which STOFI forms into a tree in order to utilize efficient seafch
~algorithms for random or sequential file access.

- - The Directory List and Other Key-Trees -

The DIRECTORY LIST is to a STOFI stofilé wha.t ‘the ROOT node is
to a TRE‘E. -The Directory List is really a liv‘st of keyblocks, and in-
cluded in the keyblocks are the key values of the first level daughtér
tree’s. The Directory List is a type of KEY-TREE.

If we have a certain list of keyblocks, we have a KEY-TREE. The
key-tree is the basic logiqal structure around which STOFI is built.

It is esée'ntially a list .of keyblocks, all having qnique key values and

ordered in ascending key value order. This list is givén a name and
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a keyblock with that name as its key value is entered into some higher
level key-tree. This higher level key-tree is the parent of the key-tree
- under di.scuSsidn. An exception to this scheme is theADirectory List,
who'ée name cannot be entered in a higher level lisf',. because the .
DirectOrSr List is the highest level list of the tree.

Each key—treé is comparable to a node of thév tree structure de- -
scribed earlier. T-iié’-f_{address pointers in the keyblocks of a key-tree
are compa.ré.ble to .‘fﬁe”'branching lines emanating from the node of a
tree. The parcel of information pointed to by the address may be an-
other key-tree, if my initial key-tree is a pareht, or it may be Ia block
of data, if I'm at the end " leaf' of that braﬁch,

One of the attracti\;e features in STOFI is that :any key-tree may con-
.tavin an unlimited number of keyblocks. So, each parent tree may have
a large num‘ber of daughter trees branching from itself. When a key-
tree is 6pen, its subtrees may be accessed either sequentially, ‘in
ascending kéy value order, or randomly, indexed by the keyblock kvey.

Every key-tree always includes, as its last entry, ékeyblock which
co.ntains the maximum key value allowed for that key-tree. This value
may be éssigned by the user when the tree is creé.ted, or a default value,
which alléws virtuallf unlimited key values, is inserted by the system.

- File Security -

STOFI has a built-in security system based on passwords. There
are four levels of access. The lowest level (PUBLI_C) allows the user
to ascertain only the size and the name of the file Sile is trying to access. .
The next access level (READ) allows the user to look at the contents of

the file but not to change it in any way. The next level is WRITE access,
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v?hich _a.llows the user tq add information to the _'fil'e, and finally, there
is 'CONTIRO..L,v the highest level access. The user who has the CONTROL
password can delete,.‘ destroy, rearrange, éhange-_--in short, control the
stofile. |

It 1s also possible to Bypass the access: systém, "if you're a hang-
loose t);pe'of- file creator.

- An Example -

- A hard core STOFI example would be helpful, not to say imperative,
at this poiht. Let's take the problem of crea.tirig a stofile which contains
information on my family. I am going to name this stofile the ' Mom
‘and Da.d':" stofile, because it is g'oing to contain information on Mom and
Dad and all their progeny. - Later on in this manual there will be actual
. Fortran calls which will create the stofile I am now describing.

The first task necessary to the construction of the informatioﬁ struc-
ture I have proposed is the establishment of the .stbofile-. " In order to do
this, I ﬁeéd not only a name ("' Mom and Dad" ), but I also have to decide
how secure I am going to make this file. After I have filled up my Mom
and Dad stofile with information about my family and put all this data
somewhere for storage, my password security system will make sure
that the information does not fall into the wrong hands. |

With my name Eand access passwords (if I want to be secure), I
can nowrvaék STOFI to create my storage file. When STOFI does this,
several things happen: the stofile name is placed 'on'a list of stofilés, a

data structure called the DIRECTORY LIST is created, and a table (called

" PAGE ZERO) which will keep statistics on the stofile is created.
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STOFI keeps a list wh1ch contams the names of all the stof1les
(up to th1rty) which I am using in my current program. Th1s manual
is concerned w1th the creatlon of just one stof11e,_ b‘ut I can have as
maﬁ_y as _my_.storage capacity will allow, and I ean_work with ﬁp to
tlﬁ-rty at_vany' one time. That is to say, up to thirt;l.f can be OP‘EN at any
one time When the stofile is created, or opened:if. it ie being brought |
~out of storage, its name is placed on this list and an index to its position
on the 11st is returned. Later on, WhenvI want to do somethmg to _
" Mom and Dad" ; I'll use this index so STOFI will know which stofile |
I'm t’alkihg about.

The stofile. is now eStablisHed and I'm going to put data en my
parent's progeny (or a reasonable facsimile thereof) into it.

* My Directory List will contain keyblocks to four key-trees, because
my parents had four children. The oldest is Abercz_'orribie, 'so I'll create
his subtree first. . When the key-tfee Abercrombie is created, a keyblock
with sPﬁeei’el inferma;tit)h is entered into the Dire’cte'r_y List key-tree. This
keyblock contains the key formed from the name Abercrombie, e, pointer
to the block which has the key-tree for Abercrombie in it, ‘some statistics
informa.ti_on, passwords to the key-tree Abercrombie, and the allowable
types of a;ecess to the key-tree. There is a passw_o‘i‘d security system
for each key -tree, as well as for the stofile. |

The key value for Abercrombie and some STOFI bookkeeplng informa-
t1on is also added to a list of the names of key-trees which have been
created for this stofile. So far, the onlf entry in this list is the Di-
rectory List key-tree, which was made upon file creation. The index

to this list for the Abercrombie key is returned by the Fortran function
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Which(:'fé_afes the tree. Simila;r td 'the svtofi'le.index, this key—trée
index is‘néeded by STOFI to identify the.Abercr»o‘mb.ie tree when I wanf
‘to do 'anyfhihg to it. Since the Directory List 1s ..fi;rst on the key-tree
list, it has an index of one (1), and is always referred to by that index
when being acce ssed.

As FI .'cr‘e'_ai;e their key-trees, .thé remainihg éhild’ren, Aloysius,

- Marcia, and Jed, have keyblocks entered into the Directory List just
as 'Abérc_fqmbie' s was. The keyblocks which réfekr to these four key- -
trees will be lis’ted in the Directbry List in asce.ﬁding key value order,
which in this case will be identical with alphabet.ic‘al order.

My next step is to create subtrees for my fou'r first level trees, .
Ab., Al., M., and Jed. These trees will be keyed on the némes'of the
childten of my pareﬂt' s four offspring. |

| Key-tree Abercrﬁmbie will contain keyblocks _Which reference key-

‘trees John an'd'Ma.ry. Key-tree Aloysius will not reférencé any children
_ke?-tre_es} because Aloysius has not bveen so bless_ed.‘ Key;tree Marcia

: w.ill reférer_lce key-trees Jenny and Penny. Key-tree Jed will reference

key-tree Aioysius. A note regarding names: I am able to name Jed's
child's key-tree Aloysius. I do not have to name it Aléysius II. Key-

values may not be duplicated within a keyftreer, but they may be dupli-
cated within a stofile. Each of these second level key-trees will be added
to the iist of né.rhes of key-trees and assigned a kéy-free index, as well
as being referenced by a keyblock in the appropriaté key-tree. Each of
these keyblocks contain the statistics, vpassword‘ and access information

described earlier fo r‘ Abercrombie.
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Thé 'lagt additions I want to make tb'i‘ny "Mom and Dad" stofile is
to enter kgyblocks which reference data in the fo{;r'first level key-trees.
The data will contain information on, and be ke.y'ed by, the following topics:
marital .staf.:us, occupation, sources of income, hobbies, prison record,
p011t1ca1 affiliation. If one of these topics proved to be sufficiently rich
in ii’i‘t:':c‘i,'lj;rnation, I could refer' to it in a sub-treé;' iﬁétead of a data block,
and make a very detailed description. The keybloc_k_s which referenc:e
these dé.ta blocks would be inserted in the proper k‘ey'—tree in ascending

key value order, intermingled with the keyblocks which reference key-.

- trees.

Fé'i‘ example, I could enter a data block keyed on '"Marital Status'"
for Aloysius; Under auxili.ary,information‘ir‘l thé keybldck, I could 'entelj '
th.é fact that he' s.b"eén married five times. In the- data block referenced
by the kéyb_lock, I could list the hames and addresées of his ex-wives
and the amounts of" alimoﬁy he pays thefri. Since,Aloyéius has very
'cb'r'x'lpli';:;at'ed financial é.ffairs, I could c‘feate a subvturee' which Struétured'
information on'.his ‘money matters. It would be ap’pi‘-opriate to cross
reference the data block on his alimony to some kéy in his financial
affairs sub}-tre_e. STOFI offers this cross referencing capacity.

Another ﬁype of key-tree entry is the one 'l rhake for Jed. In the.
keyblock keyéd on " Prison Record', I'd enter the fact that ""He's
perfectly clean' in th'e.au.xiliary information section of the keyblock
and not have any data block referenced, since there's no prison record
to go with Jed. STOFI would indicate that this keyblock does not refer-
ence a separate dat-a block by us.ing a PSEUDO—ADDRESS in the address

section of the keybloék. | (A pseudo-address is basically a negative



_11;.

address.) Later on, if Jed gets in‘tfoubie wit}vlvthé law, I can modify
the information in his:key-.t.rbe'e to reflé_ct his n:ew' status.

- Oncé I have gotten all the information I desivr.e to get into my
"Mom and Dad'' data structure, I go thrc)ugh the };foce'dures which tuck
the stofile"éafely away for storage, end my progré;ri and send ﬁly file

off to the archives, where it will wait for another entry in the ""Mom and

- . Dad" sé,ga.

- If there comes a time in the future when the vicissitudes of life have
forced so many changes on '"Mom and Dad" that there's a lot of unﬁsed,
" erased”- ) vspots on the file, STOFI offers a utility program, CAOPYSF,
which will clean up the file and make access to it \}éry efficient_again. ‘

S1m11ar utility routines are avallable which enable a file to be rel- :
written for use on the CDC machine which did NOT create it (DUMPSF
and RELODSF). That is, a file written on the 6600 can be put in a form
which cén be efficiently used on the 7600 and vice versa.

The storage disks on the two machines differ'-in‘_ their track sizes.
A file can be run on ‘either ma__.chiné without being rewritten, but greater
éfficiency in disk access is secured by the rewrite.

- Dynamic Core -

.Aﬁother important STOFI feature is. DYNAMI'C‘.CORE. Dynamic
core usually .oécupies all of blank common.._ In special cases the user
might request that the first part of dynamic core.bé vreservevd. This can
be done when the STOFI system is initialized. Méi’e details on this
special situation are available in the DMLIBPL. |

Dynamic core is the area in which STOFI stores its tables and

lists and carries out its file manipuiations.‘ Dynamic Core is located
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é.t the end of the field length for.the job, so that if more core is needed
for lengthening lists or tablesv, STOFI can request it from the system.

STOF1 also stores its keyblocks and key auxiliéry information into
the dynamic'core area. In somezof the STOFI routines described in
this mansue.xl,_ a dyﬁamic core pointer may be sent ‘a1;1d returned via the
user;s; F"ortra;'n'calls. Such a poinfer is called a DYNDX, for dynamic
core .inde;x, and is ‘an index to the single blank common array which
compi'ise".s dynanﬁc core. | To reserve space 1n dyn_amic core and obtain
the pointer' to it, the following F’oftran call can b;a rhade:

DYNDX =.MXDYNG (NWDS)

DYNDX is a positive, non-zero integer which is .a.'n index to the blank
cdmmon_array. .NWDS is th_é number of words‘ available for use in the
block associated .With DYNDX. |

If any acces‘s to dynamic core vié the dyndx isz de_sire'd, an array in -
blank comrﬁon must be declared in a program béfofe any ekecutable |
vst'atémenié‘s:.- | ; |

_Whe.n' the 'a_.rr'ay" r_vese.rved in the MXDYNG calllibs no longer needed,
the spé.ée‘it' occupies can be made avqilabie for fu}tlrure use--that is, it
can be released--by the following call: |

| ' CALL SXDYNP (DYNDX)
DYNDX is the index originailly returned by the MXI)YNG call. Notice
that no refelf_ence needs to be made to the length df..thé array when
'SXDYNP is called.
- Dynamic core can also be used for storing the user's data. The first

word of any block obtained by the MXDYNG call is used by STOFI for

~bookkeeping, so data storage should begin at the next location,

(DYNDX + 1).
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The following progré,m illustrates dynamic core usage.,
,_PROGRAMIKHJDAY(TAPE1)

C--- . ST

C ABERCROMBIE WILL STORE HIS CHILDREN'S PREFERENCE
C FOR VARIOUS HOLIDAYS ON TAPE 1 BY NAMING THE

C HOLIDAY AND INDICATING THE DEGREE OF PREFERENCE
C | BY THE NUMBER OF -I LIKE IT- WORDS WHICH FOLLOW.

C---
C SET UP BLANK COMMON ARRAY
C-<a . :
COMMON IDYNCOR (1000)
Cm-. ,
C INITIALIZE STOFI SYSTEM
C--=-
.- CALL STOFI (0,0,0)
C .
: IHOL1 = 4LXMAS
IHOL2 = 9LHALLOWEEN
© IRATE = 9LI LIKE IT
C---" '
. C  WRITE DATA TO DYNAMIC CORE
G- _ o
' - INXMAS = MXDYNG (12)
INHLWN = MXDYNG (8)
IDYNCOR(INXMAS+1) = IHOIA
DO 100 J=1,11 : -
'~ 'IDYNCOR(INXMAS+1+J) = IRATE
100 . CONTINUE :
- IDYNCOR(INHLWN+1) = IHOL2
DO 200 J=1,7 L
- IDYNCOR(INHLWN+1+J) = IRATE
200 CONTINUE : S
C---
C WRITE TAPE 1
C---
WRITE(1, 1000)(IDYNCOR(INXMAS+J), J=1, 12)
WRITE(1, 1000)(IDYNCOR (INHLWN+J), J=1, 8)
C--- .
C RELEASE SPACE

T Ce-- _
- CALL SXDYNP(INXMAS)
CALL SXDYNP(INHLWN)
C STOP.
1000 FORMAT (A10)
END - -
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- II. Creating a Storage File
After initializing the STOFI system with
CALL STOFI (0, 0,0)
a new. storage file can be created by the call:
KSF = NEWSF (NAME, CBLK)

The f-une"t'ic'_)nal value returned is the index of the new stofile. The maxi-

mum number of stbfil_es which may be OPEN (available for access,

~ additions, and manipulation) at any one time is thirty.

KSF will have a value of from one to thirty and is an index to a list of
the names of open stofiles. If the stofile is ‘already opened
wher_i NEWSF is called, a zero is returned as the index."

NAME is a logical file name which identifies the stofile to the system.
Notice that NAME is not mentioned on your program
card--the NEWSF  call is the first place it appears.

CBLK is a six word array which contains the followmg information:

CBLK( 1) and CBLK(2) contain the stofile name in left adjusted
: format.. This stofile name may contain more information
than the logical file NAME. The logical file NAME is
mentioned in the dayfile when the file is opened or closed.
" The name in CBLK(1) and CBLK(2) is noted in the dayfile
each time the stofile is opened.
CBLK(3) and CBLK(4) contain the owner name in left adjusted
format. The owner name will be entered in PAGE

ZERO and noted in the dayfile W‘he'n the stofile is opened.

CBLK(5) contains the read access password in left adjusted
format.

CBLK(6) contains the control access password in left adjusted
format. Blanks are squeezed out of the passwords. If
the result is zero, access is always open at the level.
That is, any password will match a blank

The actual Fortran calls which would create the "Mom and Dad"

stofile described in Chapter I follow,
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PROGRAM FAMLEE (INPUT, OUTPUT)
® .
.
.

INTEGER SFBLK(6) -

DATA SFBLK

. /20 LMOM AND DAD
. ,20 LMARCIA LIVINGSTONE
o ,2%0

L . [ ]
INITIALIZE THE STOFI SYSTEM

CALL STOFI (0,0,0)

- OPEN A NEW STOFILE

KSFi = NEWSF (7LMOMNDAD SFBLK)

STOP
END
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Subsequent to the creation r'un,' stofiles.rniay be located, and opened

if necessary, by a call to the function |
KSF = LOCSF (NAME, CBLK)

| In this Vcab'é'e‘f,- KSF will be the new indei if the stofile is being opened; it
- will be the current index if the stofile is already opened Other con-
ditions may be 1nd1cated by special values returned for KSF if KSF
is zero, the- user was attempting to locate a non-existent stofile, if
KSF is negative one, an illegal NAME was used,v'.’and if KSF is negative
two, the password check failed. _ | |

As in the NEWSF function, NAME is the logical file name, but
CBILK is referred' to by the function only .if the stofile is being opened
rather than simply located If the file is a prev1ously created one, wh1ch
is Just being brought out of storage for some type of access, that is, if
it was CLOSED and is now being OPENED at some level, CBLK has the
followmg 1n.format1on- ‘ | | K

CBLK(i) contalns the code for the access level

desired (choose one)
7LCONTROL to open, close, delete file

S5LWRITE to add material to file
4L READ to look at contents of the file
6LPUBLIC to ascertain size and name of file only.

Implied in the access level scheme is that
each level includes the capabilities of
the levels below it.

CBLK(2) contains the access password to be checked,
: in left adjusted format.

If the stofile is already opened when LOCSF is called, the access
level is left at that originally requested.
‘The LOCSF function may operate to locate an already open stofile,

or to locate and open a stofile which is presently closed. An example
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of the formér usage would be to insert the follo_Win_g Fortran call some-
where between the NEWSF call ana the end of the FAMLEE program shown
alsove; | |

KSF1 = LOCSF (7LMOMNDAD)

The following program illustrates the latter use of the LOCSF

function. _
. PROGRAM MORFAM (INPUT, OUTPUT)
C THIS PROGRAM MAKES USE OF A PREVIOUSLY CREATED
'C STOFILE. ,
. C 2 ,
' INTEGER SFBLK(2)
DATA SFBLK /7TLCONTROL, 0/
- C INITIALIZE THE STOFI SYSTEM
C - .
CALL STOFI (0,0,0)
C  LOCATE AND OPEN THE PREVIOUSLY CREATED STOFILE
& : _

KSF8 = LOCSF (7LMOMNDAD, SFBLK)

STOP
END
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III. Organizing the Storage File: STOFI Trees-

The bas.ic logical structure of the STOFi syst em is the tree. There
is one root tree, called the Directory List, in eac.h stofile. The Direc-
tory List is unique in several reépects: the use_f does not createbit di- &
rectly-—ijc _i"s created sumultaneously with the stofile; it is always in
the samé.v:lib_'cation in the stofile; -its tree index is always equal to one;
its maxin"nurﬁ and minimum limits are identical with the limits of fhe
stofile; .it-ils the only tree in the stofile with no pa.r_ént. The Directory :

“List éc.)nvtair.ls' keyblocks for all the first level key—t'féés, firlst lével da‘ta
frees, and first level data blocks of the stofile.

The .genéral format for a call to the function which .creates a new
tree is: |

KTREE = NEWTR (NAME, CBLK, KSF, KDIR)
One of the first level“trees described in Chapter'_I would be created with
the folvlovwling' call (I am assuming unlimited access at all four l.evels):
 DATA TRBILK /17B, 5%0 / |
KTR1 = NEWTR (11 LABERCROMBIE, TRBLK, KSF1, 1)

In the gerne'ral cése, KTREE is the index aséigned to the tree being
crea.fed by vth‘is call.  The number of trees inselrted‘ irito a stofile is
limited only by th¢ available disk space, so there ‘is ‘no upper limit on )

the value 'df KTREE. If KTREE has a zero or ne"gative value an error
condition is indicated: KTREE = 0 indicates that the tree already exists, s
KTREE = - 4 indicatés that the NAME is illegal (oﬁtside the limits) for |

the parent tree, KTREE = - 2 indicates that the p‘afént tree was not open

at WRITE or CONTROL access level,
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NAME is a unique alphanumeric name for f_he tree and may be be-
tween one and 28 characters long, in left justified string format.
‘CBLK is a six word array which contains the following information:
_CBLK(1) The four rightmost bits of this word are access
limit flags which indicate what type of access is
to be allowed for this tree: 10B is CONTROL,
4B is WRITE, 2B is READ, 1B is PUBLIC,
' CBLK(2) through CBLK(5) These words contain passwords
‘ ' " for CONTROL, WRITE, READ and PUBLIC access,
respectively, and they must be matched to gain
access at the desired level. If a password value
is identically zero (0), the access is open, and any
value matches. . o
CBLK(6) This word contains the maximum key value which
B may be stored in this tree. If this word
equals zero, the default maximum key value will be '
used. '
KSF is the index of the stofile to which this tree is being added.
KSF was originally assigned by a NEWSF or LOCSF call.

- KDIR is the index assigned to the pare'ht of the'tiee being created by
this call. If the new tree is a first level tree, _KDIR“will equal one; for the
Directory List tree. Otherwise, KDIR is the value returned by the
NEWTR or LOCTR call which created or opehed the parent of the tree
being created now. For instance, the daughter tree of key-tree
ABERCROMBIE, created above, would be created by the following call:

KTR11 = NEWTR(4LJOHN, TRBLK, KSF1, KTR1)
After a tree has been created it may be accessed by the call
KTREE = LOCTR (NAME, CBLK, KSF, KDIR) .
If the key-tree ABERCROMBIE has been closed, I could open it with

this code:
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INTEGER TRBLK(2)
DATA TRBLK /7LCONTROL, 0/

KTR01 = LOCTR (11LABERCROMBIE, TRBLK, KSF1, 1)

In the general case, KTREE is the index pfevi_dusly assigned, or
newlyﬁ"é;sf-—'s_igned, to this tree, depending on whether the tree is being
locat’ea’.:o'r opened, respectively. If a LOCTR call returns a negative or
zero value for KTREE, conditions‘comparable tb those described for ‘
LOCSF are indicated: zero indicates a non-existent tree, -1 indicates
an illegal NAME, -2 indicates a password check failure.

Also similar to the LOCSF function, the CBLK »vcontents are referred
to only if the tree is being opened by the LOCTR function. If opening,
CBLK(1) and CBLK(2) contain the same informati'on_ they do in the
LOCSF function: |

CBLK(1) contains one of the following
o words, choice is dependent on the
access level desired, '
7TLCONTROL
. SLWRITE
. 4LREAD
6LPUBLIC
CBLK(2) contains the password which opens
‘the tree at the level indicated in

CBLK(1).

If the tree is already opened, access remains at its original level.
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IV. Entering Data in STOFI
So f_ar., only the organization of theb storage file has been discussed.
Inserti'ngvan_d retrieving actual data from the ﬁle' is’ ‘our next concern.

: The"méans of access in STOF1I is the key_bloick. .Key-trees or data
blocks ha‘we“their coded name entered in the key porfion of a keyblock,
‘and their address in the address ;portion iof the keyblock. As described
iﬁ Chapter I, auxiliary information may also be entered in a keyblock.

Whér; a user wishes to have .';1 treé referencé ..a bvlock of data, the
data block'é.x;d its keyblock can be entered in the tree by the following
Fortra.n call: | |

CALL WRKEY (KSF, KTREE, KBUF, NWDS, KSTAT, KEY).

or .
CALL WRKEY (KSF, KTREE, KBUF, NWDS, KSTAT)

Considering the parameters under the general headiﬂgs of "Where is it?",
"Where do I put it?", and "What happened when I did it?", let's first
léok‘at the data to be written into the storage file:.:('that is, ""Where is it?").

The :'da,ta‘to be entered into the storage file 1s ‘contaivned in the array
KBUF, whose length NWDS, is no greater than 32767 decimal words.

The first word of the KBUF array is modified by the WRKEY operation
to contain some bookkeeping data. Because of this,_‘the information to be
entered into the storage file by WRKEY should begin in KBUF(2).

An alternative or additional scheme of data storage is available in
the auxiliary information option. When brief, bfrequentl.y used information
" is associated with the key value, access time is saved if it is filed with
the keyblock, in the auxiliary information section, instead of in the

KBUF data block, which is accessed through the keyblock address pointer.
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If the use of auxiliary information is indicated," eitheér with or without a
separate data block, the KSTAT parameter of the WRKEY calling se-
qﬁence must be used. | | |

KSTAT is a six word airay--half of the words are used for a status
report on the éubroutine operation (they answer vth:e. question: "What
haﬁpened{{?__ﬁf,); But there are two words of the KSTAT array which are
iz'.lvolved-".i"x‘i‘lf'.the "Where is it?" end of the operatioﬁ. bKSTAT(3) coﬁtaiﬁs
specifications for the auxiliary information block. .Iif KSTAT(3) is nega-
tive, the keyblock is to have no auxiliary informiait’ibn. If it has auxiliavry’
inforniafion, that information is tob be deleted. If KSTAT(3) is identivcally
zero, the keyblock is to remain unchanged--no éuxiliary information is
to be deleted or added. If KSTAT(3) is a positive,‘ non-zero integer,
it is assu_lmed to be a-dyn-dx to a block of data in dynamic core which is
to be ‘.ente‘red into the keyblock as auxilié.'fy information.

Another..word in the KSTAT array whic'hianswérs tﬁe "Whefe is it?"
question is KSTAT(4). This word is an alternative means of providing.
the kéy to t»1.1e‘data. If KSTAT(4) is negative or zero the key ‘is taken from
the KEY a;r.gume_nt in the WRKEY calling sequence. If KSTAT(4) is a
positive, non-zero integer, the KEY parameter i's.‘rlxot included in the
call (see the second version of the WRKEY call); and KSTAT(4) is a
dyndx to thé key for the data block. |

The "Where do I put it?" question is easy to answer. The calling
parametevrs KSF, KTREE idéntify a unique tree in one of the user's
stofiles. KSF is the stofile index returned by a.NEWS-F or LOCSF call;

KTREE is the tree index returned by the NEWTR or LOCTR call which
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created or opened or located the tree into which the keyblock is to be
inserted. -
- Additional information is given to the ""Where do I put it?" question

in the KSTAT(2) word. This word spé'cifies expa'nsi'oh room which is to

be included with the data block. If KSTAT(2) is negative or zero, no

extra space is to be included with the data block. This setting is rec-
ommended when the frequency of increasing the data block is so low that

it does not warrant using the extra stofile space.v If KSTAT(2) is an

integer, N, for example, then N words of expansion space are to be

added to the data block. This form is useful whén it is known that the

block size will increase by fixed increments. If KSTAT(2) is a positive

floating point number F, then F*NWDS words of expansion room are

added to the data block. ~ This setting is useful if a block that increases

in size has a higher probability of incréasing in the future.
The three remaining words of the KSTAT ari‘ay answer the

"What happened?' que stion.

The real answer to the question ''Did it work the way I wanted it to?"
is found in the value returned in the KSTAT(1) word. This integer value
(betwéen one and seven) indicates one of the following status conditions:

1--data write completed (if the key already existed, the old data
block was replaced),

2--STOFI sensed that NWDS was not a positive integer and a
pseudo-key block was wr1tten ‘which does not reference a
data block,

3--this response indicates that an end of -file pseudo key was

' written (the subroutine WEFKEY, described below,

is the only procedure which produces this response,

4--a keyblock with value KEY already exists and is an
untouchable key, one which WRKEY will not modify
(the Directory List key or a tree-key which references
other trees are untouchable keys), :
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5--not used,

6--the specified KEY was outside the range of the

' MINKEY and MAXKEY of the tree KTREE (the
limits of keys allowed in a tree are assigned
‘when the tree is created, MINKEY is automatic
“and zero and MAXKEY is set by the user or by

L "STOFTI to an unlimited default value), nothing
-was written,

7:-the tree KTREE was not opened at WRITE

access level or higher, nothing was wr1tten.

KSTAT(S) and KSTAT(6) are returned with information primarily of
use to the STOFI system, specifically to the AL-SOK»E»Y procedure,
KSTAT(5) is set by WRKEY to the address in the stofile at which thev
data block was written. KSTAT(6) is set to the lé_ngth. of the data block
storage space, including any padding indicated fér inbsertion by KSTAT(2).

ALSAOKE.Y is another STOFI operation which .w.rites keyblocks. It
cr-eates rﬁulti-key references to a data entry. The Fortran call is
similar to the one for WRKEY:

CALL ALSOKEY (KSF KTREE, KSTAT, KEY)
or , :
" CALL ALSOKEY (KSF, KTREE, KSTAT)
T.w‘o different versions of the calling paramet.-ers exist becausé, like
WRKEY, a pointer to the key may be passed in KSTAT(4). When this is
true, the KEY parameter‘ is not needed. ‘ .

Alsékiey allows the user to reference a single block of data with more
than one kéy.' It assumes that WRKEY has just been called and successfully
written a data block to ‘som'e tree in the stofile KSF.V (Nvote that the
WRKEY and subsequent ALSOKEY operations are b.othrwriting within

the ‘samve stofile.) ALSOKEY checks the value of KSTAT(41) to make sure

that the WRKEY dperation was successful: in order for ALSOKEY to

execute properly, KSTAT(1) must be equal to one.
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ALSOKEYIwill. write a keybléck vviv/rithvvalue KEY in the tree specifiéd
by KSF, KTREE. The address pointer and data leﬁgth of the keyblock will
be set from KSTAT(5) and KSTAT(6). The data block will be flagged to |
show that it is referred to by more than oné key; .

" The keyblock written by ALSOKEY may have its own auxriliavry infor -
mation. The proce.dure for specifying the data biock to be wr.itten as
‘auxiliar‘_y 'iﬁfbrmation is the same for ALSOKEY as it is for W‘R-KEY':‘ a
POi.lAnter._'t‘_o the brief lv)loc‘k of information the user wishes to add £o the
keyblock is passed to ALSOKEY in KSTAT(3).

» The last STOFI operation for Qriting keyblocks which will be deécribed
is WEFKEY. The Fortran call is o |

'CALL WEFKEY (KSF, KTREE, KSTAT, KEY)
or | 7 |

'CALL WEFKEY (KSF, KTREE, KSTAT)

_Qnée again, KSTAT(4) can carry a pointer to the desired key, in which case

“the KE.Y paré.meter is excluded.

T_he' WEFKEY operation writes a keyblock i.dentified by KEY to the
tree identified by KSF, KTREE, and sets the endfof-file key flag of the
keyblock. No data block is referenced, and the keyblock is written as
a pseudo-key. Status and coﬁtrol information ar'ev. cofnmunicated through
the KSTAT. array under the same conditions as descxtibed above for
WRKEY. |

As many end-of-file keys can be written in a key-tree as the user
desires. The STOFI operations which read key‘t;l'ocks, described in the
next chapter, return a special status for end—of-file keys. WEFKEY -

can be used to add these keys to the key-tree so that a user can partition
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her key-tree in the same m‘annér as she would sp11t up a tape file for
future sequéntial read operations. | |

The STOFI data s'tructure for a key has begn c}éfined, and its use
ihdicaiéé'in several of the operations described in this manual. A .
STOFIV.'Q\:-J.'t‘)vro‘utine is proVidéd for creating keys out of éharactef strings:

 CALL MAKEY (LINE, KOL.\,_ KEY)

LINE is an a..rray composed of alphahumeric charéétéré, KOL is the
position iﬁ that érray at .whic.h the key-value is to begin. T_}‘1e MAKE Y
operation forms a key from the character at KOLV'a‘-nd the followingv
characters, terminating the key-value string when ejither a zero byte
(00B) is encountered, or 638 characters have be‘en‘ir;serted 'int'b the key. _
| The key formed by MAKEY is written into KEY, which mustvb.e an array
large enough to contain the entire étofile key. KOL‘V is incren;ented by the

number of characters used by MAKEY to create the key.
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'PROGRAM FAMLEE (OUTPUT)

PROGRAM WHICH ILLUSTRATES THE USE OF THE STOFI DATA
MANAGEMENT SYSTEM.

" INTEGER SFBLK(6), TRBLK(6)
~ INTEGER KSUB1(2), KSUB2(2), KSUB3(2), KSUB4(2)
INTEGER KEY1(2), KEY2(2), KEY3(2), KEY4(2)
INTEGER ISTAT(6), IBUF(20) |
DATA IBUF /0, 110LSOURCES OF INCOME ARE EXTREMELY

'« VARIED, SHOE STORE, DATA MGMT. FIRM, OFFICE OF

. ACUPUNCTURE ARE FOREMOST.

°
.-
e

CREATE KEYS FOR USE IN THE FIRST LEVEL TREES.

.KEY VALUES

KSUB1 = 14LMARITAL STATUS
KSUB2 = 17 FINANCIAL AFFAIRS

" KSUB3 = 13LPRISON RECORD . -
KSUB4 = 9LEDUCATION

KOL =1 :
' USE MAKEY

CALL MAKEY (KSUB'I KOL, KEY'1)

~ KOL =1



Coace

C
Cova
C

C

Cau-

C---

-28-

CALL MAKEY (KSUBZ KOL KEYZ)

KOL =1
CALL MAKEY (KSUB3, KOL KEY3)
KOL =1

CALL MAKEY (KSUB4 KOL KEY4)
WRITE A PSEUDO-KEY TO TREE KTR1.

o . NO PADDING
ISTAT(2) = o
' : .AUXILIARY INFORMATION
_ e POINTER
ISTAT(3) = MXDYNG(4) '
IAUXPTR = ISTAT(3)
IDYNC(IAUXPTR+1)
IDYNC(IAUXPTR+2)
"IDYNC(IAUXPTR+3)
IDYNC(IAUXPTR+4)

10LABERCROMBI
10LE HAS NEVE
10LR BEEN MAR
10LRIED. -
. WRITE MARITAL STATUS
: ' : PSEUDO-KEY
"CALL WRKEY (KSF1, KTR1, 0, 0, ISTAT, KEY1)
' ' . . WRITE FINANCIAL AFFAIRS
- KEY
.ALLOW PADDING OF 20
WORDS

ISTAT(2) = 20
NWDS = 13 - ,
CALL WRKEY (KSF1, KTR1, IBUF, NWDS, ISTAT, KEY2)

ALSOKEY INCOME UNDER PRISON REC ORD

AUXILIARY INFORMATION
10LNOTHING YE :
10LT BUT IRS

10L IS WORKING

IDYNC(IAUXPTR+1) =
IDYNC(IAUXPTR+2)
IDYNC(IAUXPTR+3)
IDYNC(IAUXPTR+4) = 10L ON IT. .

CALL ALSOKEY (KSF1, KTR1, ISTAT, KEY3)

STOP
END
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V. Ret_'rieving Data from STOFI

Thé STOFI system. includes a gfoup of subfouti.rie's which read keyed
data anél aré.',complementary_ to the Wr{te bperati'ong :'d'éséribed in the last
chapter.n When a user wishes to read a keybloék, the foliowing Fortran
call may_bé made: - .

CALL RDKEY (KSF, KTREE, KBUF, NWDS, KSTAT, .KEY)
vThe cavl'lil"xg'parame,ters are very similar to thos'e.'w?hich ar.e_passed when
a.,wr.ite operation is being requested. - Notice, howe‘?er, that. there. is no
a'lternativ'e-'--vKEY-less--call a'vailable for RDKEY'a; thefe is for the
WRKEY call.

Co’nsid‘eri.ng the process of the RDKEY operation under three quéstions--

- "Where do I find the material?", "Where do I put the material?", and
"How did the operation proceed?'' --let's first answer. "Where do I find
2, |

. 'fr'h"e,_ keyblock which is going. to b.e read by the*RDKE Y operation is _
located in the key-tree identified by the stofile ir;tyi‘ek.KSF and the tree
index KTREE. Inv order for RDKEY to be carried out successfully, this
»k_ey-ltree rn.uvst be open at or above the READ aécé.e‘ss level. -

The key-value of a keyblock may be up to 28 éh'a’racters in length.
Because of this, KEY may.' be up to ithree words long, and may need to
be dimensioned as an array, depen&ing pn' the len'gt_h of the key being
read. ’ | | v N

If the keyblock referenceci by KEY is a data block, RDKEY assumes
that fhe‘ke)'rbloc'k and data block were originally Wfi.tten by WRKEY. |
Specifically, RDKEY needs to find the biock length, exclusive of blank

. padding, in the upper fifteen bits of the first word of the data block.
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KST;AT(3), Vofbthe six w‘ord KS'fAT arrray', i.s used to‘communicate
with RDKEY regar_diﬁg the auxiiiary 'informatidn of the keyblock being
read. Upon entry into RDKEY, KSTAT(3) mayibl;é le‘:"ss than, equal to,
or gr'eate;r than zero. An integer value lésé th'avn zero indicates that the
user has" nof :i“;;;;i;éfest in the keyblock's au.xilia'ry'info-rma'tion. If
KSTAT(3) 1s ﬁegative on entfy,' it will be returnéd with ‘é negative value
after RDKEY is e);ecuted. | | |

- If, ﬁp'oh_.e'ntry, 'KSTAT(3) is either gire‘a;ter.thén or équai to zero,
_RDKEY will check on the existence Of auxiliai’y information. If auxiliary
informatiqﬁ exists, RDKEY copie.s if to aﬁ array in dynamic core and
returns a dyndx to that array in KSTAT(3). If no afﬁxiliary information
exists, IKS.TAT(3) returns with a zero value. | In 'a‘-.(.idition_, if KSTAT(3)
is a positive, non-zerq_integer upon entry, RDKEY assumes that the -
iﬁteger is.a dyndx to an old, unwanted block of 'pf_ex)iously cdpied auxiliary
information and that block is released--erased fof ail pi‘aétiqél purposes.
_ Si.n"ce we'\)e ‘rvead Ithe aﬁxiliary inférmat‘ibn from -’the keyblock, pa.rt
of the "'Wh-éfe do I put it?" question is answered. V'I‘h.e piaée' into which
' RDKEY copies the data blbck pointed to by a data kéjfblo‘ck is the buffer
array "KBU'F,- which is NWDS long. E

-".Hov‘v did that read operation go?" is the next question. If a data
block was found, and the array KBUF.was large éndugh to contain the
.entire block, the KSTAT array says, ''Just fine,' to the last question.

As in the WRKEY 6peration, the i.nteger. valﬁé ‘returned by RDKEY
in KSTAT(1) communicates the final result of the operation,

If KSTAT(1) is one, a data key was found and KBUF contains the

entire data block. KSTAT(Z) contains the number of words placed in
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KBUF in the course of the RDKEY operation.

If KSTATM) is zero, a data key was found, but its length was
greater than NwWDS, that is, KBUF was too short io- receive the entire
data block The number of words placed in KBUF is returned in
KSTAT(Z),. and the number of words remammg to be read in the data
block is .returned in KSTAT(6). The address of th_e next word to be read
.vfrom the ﬂdata blpck is returned in KSTAT(5). These KSTAT values can be
~ used by the RDMORE operation, described belo_wr, to finish reading the
data block. o

All_the remaining codes which can be found in KSTAT(i) indicate that
no data was written to KBUF. A key-tree can contain any type of keyblock,
. not just a data keyblock Various status codes ate returned to indicate
the type of non-data keyblock found:

2 indicates that a pseudo-key was found
there was no data block.

KSTAT(1)

'3 1nd1cates that an end-of -file key, wr1tten
by WEFKEY, was found. :

4 indicates that an '"'unreadable'' key was
found. An unreadable key is a keyblock which

references a key-tree.

f

5 indicates that no key was found in the .
tree KTREE which matched the argument KEY.

H

6 indicates that the argument KEY was out51de
the range of the tree KTREE.

7 indicates that the tree. KTREE was not open
at the READ access level or higher.

KSTAT(2) always contains the number of words written to the KBUF
array. If NWDS is zero or KSTAT(1) is greater than one, KSTAT(2)

will be z'ero.
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KSTAT(4) may be used to.obta;in .info.rnrvl.aticin_ ‘on the value of the key
of the keybloék being read. If it enters the procéd.ure with a ﬁegative
value, RDKEY assumes no iﬁfdrmation is deSifgdl.a{nd returns KSTAT(4)
.with the_vé"”a’_vr_'ne negative value.

If KSTAT(4) is a pOéitive integer or zero, 'RDKEY will return a zero
valué.vif“ thé ke.y is ﬁr;readab_l_e or nén—existent or there's no READ
acc‘ess'-'-that is, if KSTAT(1) is 'é, 6,5, or 4. If a data key, pseudo-key .
or end-of-file key is i'eferenced_'(KSTAT(i) is 0,1,2, or 3), RDKEY will
return a‘positive integer which isa dyndx to a bloék-in dynamic core which
contains.t.hél key read by that RDKEY ’ope‘ration.f |

| As :with KSTAT(3), if a positive integer is passed to RDKEY in
KSTAT(4), it's assumed to be a‘ dyndx t§ an old, 'V'urivwanted ‘ar_ra):r', and
that array is releaséd--’that is, erased. | |

As described above, KSTAT(5) and KSTAT(6).aré ndeaningful only
if I{ST_AT(L) %'o. ‘They are then used by the RDMORE oper;tion which
will éon_t.ifn;le: reading ‘the‘data block to a buffer arréy. The Fortran
call for RDMORE is. : ‘

f CALL RDMORE (KSF, KTREE, KBUF, NW:DIS’,‘ "KSTAT)
Except for KBUF and NWDS, all the arguments are -exactlyv the same as
the previous call to RDKEY which starts .the 'read_operation, or the
previous call to RDMORE whi;:h contiﬁues _ the fead operation. The
KSTAT array will be altered by RDMORE if there are 'moré words to
read from the data block. |

Continﬁous calls to RDMORE may'be-necesbsa.ry for long data blocks

and/or small KBUF arrays.
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Oth'ei' _ebtry'}io,ints to STOFI allow vérious t'y'p.es of sequrential reading

of keybvlbcv:klsi.. 'fhese_ entry points are
R CALLRDNEAR@$F,KTREE,KBUF,NWDS{KSTAT,KEY)

This éperati_on reads the key '"nearest' -to'the KEY specified. If the
KEY dcv>e.s. hoi exiét, the 1l<>ey jiJ.st sequéntially after the position KEY
wo‘ubld:'occv:uypy is read. |

CALLRDNEXTWSF,KTREE,KBUF,NWDS{KSTAT)
This ope’raﬁoh reacis the next sequentialvkey. |

CALL RDLAST (KSF, KTREE; KBUF, NWDS, KSTAT)
Thié Ope.ration reads the preceding key.

CALL RDKU_RK (KSF, KTREE, KB‘UF,A NWDS, KSTAT)
This opei'ation reads f}ie.key at the current tree po'sition.‘.'

The érguments for these operations conform to the same specifications‘
as thosé described for RDKEY. o

STOFI keeps track of the‘ current access point ina key-tree each
time“ one of the i‘ead operations_describ.ed in this "ché.pter is executed.
Since ~this is.true,- it is possible to sequentially acc_:és_s a tree.'at a position
‘relative to the previous point of access, rather tha:n at a specific keyblock.
‘Those (:;pe.r.attions which do not specify a key to be read (RDNEXT,
RDILAST, RDKURK)-, lare utilizing this option. -The actual key read in
‘these operétions can be obtained via KSTAT(v4)., _siJ.bject i:o the restrictions

described earlier.
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PROGRAM MORFAM (OUTPUT)
PROGRAM WHICH ACCESSES DATA WRITTEN AND STORED IN
STOFILE -MOMNDAD-.
ESPECIALLY,IT WILL READ DATA BLOCKS FROM KEY-TREE-
ABERCROMBIE-.
INTEGER SFBLK(2), TRBLK(2)
INTEGER KEY1(2), KSUB1(2)
INTEGER RDSTAT(6), IBUF(20), JBUF(SO)
DATA SFBLK/7LCONTROL, 0/
DATA TRBLK/7LCONTROL, 0/
SET UP BLLANK COMMON
COMMON IDYN(5000)
INITIALIZE STOFI SYSTEM
CALL STOFI(0, 0, 0) ,
OPEN STOFILE AND TREE
KSF1 = LOCSF(7LMOMNDAD, SFBLK)
KTR1 = LOCTR(11LABERCROMBIE, TRBLK, KSF1, 1)
CREATE KEYS DESIRED
Is=0
KSUB1 = 1 7LFINANCIAL AFFAIRS
KOL = 1
CALL MAKEY (KSUB1, KOL, KEY1)
FINANCIAL AFFAIRS KEY READ -
S .DO ACTUAL KEY READ
NWDS = 20 ' '
CALL RDKEY (KSF1 KTR1, IBUF, NWDS, RDSTAT, KEY1)
.NO PROCESS FOR NON-DATA BLOCKS
IF(RDSTAT(1) .GT. 1) PRINT 1001 .
.PRINT DATA BLOCK IF IT EXISTED
IWDS = RDSTAT(2) ‘
IF (RDSTAT(1) . EQ. 1) PRINT 1000, (IBUF(I), 1=2, IWDS)
READ REMAINING KEYS SEQUENTIALLY
CONTINUE
CALL RDNEXT (KSF1, KTR1, IBUF, NWDS, RDSTAT)
TERMINATE AT END-OF-INFORMATION KEY
IF (RDSTAT .EQ. 6) STOP
.NO PROCESS FOR NO-DATA BLOCKS
IF (RDSTAT(1) .GT. 1) PRINT 1001
.PRINT DATA BLOCK IFIT EXISTED
IWDS = RDSTAT(2) : : o '
IF (RDSTAT(1) . EQ. 1) PRINT 1000, (IBUF(I),I=2, IWDS)
FORMAT (1X,12A10, /)
FORMAT (* NO DATA ASSOCIATED WITH KEYBLOCK?*)
END
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VI Clqsing' a Stofile

When changes to a stofil_e have been compl_eted, and the user is ready
to store the file in anticipation of fﬁture u_s'e,v the fo_l.lowiAng Fortran call
must be .mede: _ '

CALLv CLOSSF (KSf‘)

W}rerx th‘is "operation is earried out, the_-sfofile identified by KSF, along
4with ell its frees, is closed. Closure of a sfofile irriplies that all newly
wr1tten and rewrltten sections are properly wr1tten to the logical file on
‘which: the stofile resides. In the course of thls procedure, stat1st1cs on
the fille are brought up to date. An indication that ..the stofile was properly
.clbons_ed is made on Page Zero, so that the next time fhe stofile is opened,
STOF1 w111 know that it had been properly retired.

CLOSSF is the only close operation which w111 close the Dlrectory
V lest._ Other operations which will close a tree, or ’_a-tree and all its sub-
trees are also available. For the latter procedure-:_

' CALL CLOSDIR (KSF, KTREE)

In this caee KSF, KTREE uﬁiqueiy describe some tree which has subtrees.
The subtrees and the tree are closed and the core memory space they
oecupied is released.

If the user vwis'hes‘to close only a single tree end-leé.ve its subtrees
open.and available for use, this call can be made:

CAL‘LvCLOSTR (KSF, KTREE)

In this case only the tree with the indices KSF, KTREE is closed.
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VII. Making it Beautiful

In addition to storing and accessing blocks of ciata dn a stofile,
STOFI provides the’ éoftware to stvructur're_ these blocks at .thé keyed data
level, tha”t is, the user's own record can be subdivided into data groups.
This squiVi_siop comprises a tree of da;ta arrays (BLOCK--TREE). Its
design is left t‘ovzfﬂ'ie ﬁserv. The block-tree is bui'lt'v' in dynamic core through
.the use of the STOFI block-tree package. This péckage allows the user to
string togéthér bloéks of dafa in a tree étructure.

- The :bloc'k.-tree exists a‘s a single, contiguous record when it is stored
on thé s.:tofilve. Whén the user co.pies it into dynamic core for modification |
or access, it is aga.in' built into a block-tree structure.

Several advaﬁtages result from structuringvSTO.FI records in this
ws;ty: 1--Mg1tivalued items can be set up as sepavrate. data blocks,
2--Data is kept in small units, making it easier to index arrays,
3--Data whiéh will be accessed by a single read'ffom the stofile is
 structured in its natural sub-units, and 4--Dynamic core is moré
‘efficiently used.

The block-tree package handles the positiohing and creation of all
data blocks. It writes them from the storage fi'i'e'into dynamic core with
a single user call. The complementary operation, vf.rorn core on to the
stofile, is also a single call. The routines that ménipulate block-trees
are :‘escribéd below. They can be divided into three sections: block-
tree creation, block-tree I/0, and in:-core block-tree positioning.

- The B'lock Tree Control Block -

A pointer table called the block-tree control block controls block-

tree mé.nipulation. It is set up by the user's program before any of the
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other ,biéck-_treé operations are called. The blgck—tree control block
(BTCB) is créated in dynamic core by the Fortran call
DYNDX = NEWBTCB (KSF, KTREE)
This céll wili establish a control table for'dafa.blocks associated with
th.e key-tfeé and storage file specified in the callb‘.-
| KSF is the stofile index returned by either a L‘OCSF or NEWSF call
~when the storage file was established. . | |

KTREE is the key-tree index returned by either the LOCTR or
NEWTR.Fortran call made when the key-tree was established.

DYNDX is the dynamic core index to the coﬁtroi table béing created
by this NEWBTCB operation. This DYNDX identifies the BTCB and is
the value passed in all other block-tree >ca>lls. STOFI qses'the data
passed in the BTCB for other user communication. The format of the

control b_loc‘k is as follows:

BLOCK LOCATIONS NAME - UsS
DYNCORE(DYNDX) | A bookkeeping value for STOFI.
: DYNCOR'E(D'YNDX+1)V RBPTR Dynamic core index to the root
_ v block of the block-tree.

DYNCORE(DYNDX+2) CBPTR Dynamic core index to the block in the
block-tree which is currently being
accessed.

DYNCORE(DYNDX+3) LODEDF Logical in-core storage condition

'flag: if false, then no block-tree
is in core at present. If true, a
block-tree is loaded and pointed

to by this BTCB.
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USE

Logical sub-block existence flag:
if false, then a node or sub-block
at a level below the current tree
position did not exist when an
attempt was made to access data
at this level through the block-
tree positioning routines. It can
also. indicate that something has
gone wrong in the attempt to
create a sub-block at that level,
e. g., the block of core was not
assigned for this sub-block.

This value is reserved for future

network considerations in the
STOFI package. It is currently
not being used.

Dynamic core index to the key-
block of the block-tree data entry.
It should be loaded before making
a call to store a block-tree in the
stofile. '

Dyndx to an array in dynamic core
which contains the auxiliary infor-

" mation the user wishes stored in

BLOCK LOCATIONS NAME
DYNCORE(DYNDX+4) EXISTF
DYNCORE(DYNDX +5) BTNDX
DYNCORE(DYNDX+6) BTKEYP
DYNCORE(DYNDX+7) _ BTAUXP
D YNCORE(DYNDX+8) BTKSF
DYNCORE (D YNDX+9) --

DYNCORE(DYNDX+10) - BTKTREE

the keyblock. If the user is
retrieving data from the stofile,
the value will be set to a dyndx

or a -1, depending on whether
auxiliary data did or did not exist,
respectively. '

Stofile vindex; This value is set

~ when NEWBTCB is called, but

the user may change it to access
another stofile if desired.

not used’

Key-tree index. This value is
set in a NEWBTCB call but may -
be subsequently changed to access
any other key-tree.
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BLOCK LOCATIONS . NAME USE

DYNCORE(DYNDX+11) BTPADW  Record padding control word.

’ ’ This value contains the amount of
‘additional words to add to the data
entry when it is written to the
stofile. If entries are expected to
‘grow in size, reserving additional
contiguous space on the stofile is an
economical practice. The value of
BTPADW may be fractional or
integer. If integer, that integer
number of words is added as addi-
tional space. If fractional, that

. fraction of the current assigned
space is created as additional
expansion space.

In wbrking with the block-treé control block, the user should always
check flags after a block-tree manipulation call to insure that the desired
task was performed correctly. In addition, the user should release her

control block when she has finished using it so that the space it occupies

‘can be re-used. This is done by the following call

CALL SXDYNP (DYNDX of BTCB)
as _des.cr.ibed_ in the introductory section of this manual.
- Block-Tree Creation -

Once the block-tree control block is. initialized, the user can execute
STOFI calls to create her block-tree structure block by block in dynamic
core. The main routine for this operation is NEWBT (new block-tree block)
which ié _cailed as follows:

DYNDX = NEWBT (IB, NWDS)

The dynamic core index of the newly -allocatea Bl_ock of core is re-

turned in DYNDX.. The parameters being passed aré as follows:

IB - dynamic core index of the BTCB.
NWDS - desired length of new data block.
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NEWBT will create a new sub-block of length _NWDS and link it into
'the block-tree structure just below the block ét which the user is c.ur-
rently .positione'd.‘ If the LODEDF.\./alue is false, that is, if no block-
tree cur'rently exists, the root block of the blo_c.:k—vtyree will be created
and EXISTF will be set to false. Using the block-tree positioning routines
described bellti);jw;g?nd'NEWBT, the user can create as complex a tr.ee
structure as 1sde81red

Thé biock .cl)zf. core reserved for data by the 'VS'I“OFI block-tree package
- has the'f:ollo"WiVng properties: word one and w_ord'vtwo of the block are used
by the STOF_‘I system, sé the user must begin storing her data at word
three, that is, DYNCORE(DYNDX+2), She will havé (NWDS-i) words
allocated to store her data. The actual block of cbr_e, reseryed will be
lbnger than NWDS, but the information contained 1n the extra words con-
sists of pareﬁt and daughter pointers maintained By’ STOF1I.

STOFI‘may move a block of the block-tree if it h_eeds more space to
add sub ;bi_oék pointers. Because of this "behind the scenes' juggling, it
s foolhardy to trust the DYNDX returned by a blo.{:.l;—tre.e call after an
additiohal'block-tree manipulation call has been m.aigi_e, The CBPTR (cur-
fent block péin?er) of the BTCB holds the desired. pdihter. This value
will alwayé be correct, unless the block desired does not exist.

A bloék of data can also be created in dynarhic core and subsequently
linked tc.brthe'b_lock-tree after creation. The space. 'éan be obtained by
a call to MXDYNG:

DYNDX = MXDYNG (NWDS.) :
The upper fifteen bits of word two (DYNCORE (DYNDX + 1)) should be

set to the left adjusted value NWDS. Then, once the array is filled by
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the u.ser.,' the block can be linked into the preva.iliné block-tree structure
as follo@s: |
| ' DYNDX = LINKBT (IB, IPTR) -

Thé dynarﬁic core index returned willlpoi-nt to th'é ﬁewly linked block.
IB is the ihdex’ for the block-tree control block, -a:nd IPTR is the dynamic
core index bf the block to be linked. This block can be created only once
and, then lii;ked to each block-tree created and stored in the stofile. Such
standé.rd non-changing dafa as insurénce inférmation on a persohnel file |
can be Fe'asily attached in this manner. In addition, two block-trees al-
ready creat_éd can be linked together-,bir this call such that the root of one
block-tr‘ee becomes a sub -tree of the 6ther tree. If this is done, the
block-trees can no longer be considered separate units.

It ma& happen that moz;e information is neceéééry in a block of a
block tféethan_ the currently allocated space will allow to be stored. In
- this cas'.e the. user can automatically increase her block size by executing
the statement:

» DYNDX = NLRGBT (1B, NLRG) -

The indé.x returned will point to the newly enlargéd‘ block. IB is the
dyndx to the block-tree control block. CBPTR (IB) should be set to the
block the user wishes tb increase in size. NLRG is the additional space
in number of words that will be added to the block size. After the size
incrementaf_iqn CBPTR will be updated. The inde# returned in the func-
tional call word will most likeiy be different from the original position
of the block since STOFI will move the block to obtairn enough éontiguous

space for the new size.
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All block-trees created in core in the acove-manner, or brought
into core by reading a previously created block-tree from the stofile,
will remain in dynamic core unless removed by the following call.

CALL PURGBT (IB)
'This- call will release the current block-tree asso’ciated with the BTCB
p01nted to by IB ‘No actlon is taken if a. block-tree .is not loaded. The
block-tree is con51dered loaded only if the BTKEYP value of the BTCB
is a true non- zero dyndx LODEDF and EXISTF will be set to false if
the PURGBT ope'ratlon proceeded successfully. |
- Block-Tree 1/0 -

Block-tree data entries, that is, blocks of data structured into a
u.ser selectv'ed tree format, exist in a condensed, sequential form when
stored in the stofile. When the ﬁser copies them iﬁto core for
modifics.tion. or access, they afe written in an expanded block-tree form
to use wit;h_the efficient STOFI access routines. |

T(wo' cperation-s which STOFI performs on blbck-tree data entries
are ’complerhentary, and serve to move the block—tree data entries to and
- from the stcfile. |

LOADBT is the function which copieé a block tree from its con-
densed version ic.storage on the stoﬁle, out to core memory,
to its expanded, accessible version.

The complefnentary operation is carried out by the function
KPUTBTI. A block-tree which has been newly written or modified in
core is written to the stofile. It is treated as a data block pointed to

by some keyblock in a key-tree of the stofile.
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Botﬁ bdf.thes'e'i_funictions_assﬁmes the ,exi‘si,tevnce of a Block-T..ree
Control Block in Which the desired stofile index and key-tree index are
entered 'in.the proi;er positions. This is autorhatically done when
NEWBTCB: is ealled | |

The ca.lhng sequence for the LOADBT funct1on is

KSTAT = LOADBT (1B, KEY)
IB is the Elyndx' for the Block-Tree Control Block which will reference
..‘th‘e bleek—free beingv loaded into core by this call.’ If an old block—vtree isv
still referenced by this BTCB when the call to LOADBT is made, the
| ,- LOA_]?B‘TA function automatically releases all the‘ spece occupie:d by the
ol'd,blo'ek tree, The arrays referred to by an}'r :;iyhdx po_in_terrs found in .
theEBTC-_B', beside the stofile and key-tree pointe'rs; will also be _releasevd-.vb :
On 're{:_ui'p from LOAD.BT, the dyndx vafiablee of the BTCB reference
the hew block-tree, key, and auxiliary informati_en.,v or are equal to
zero if there is no information of that type ava’.ila“ble’. The LODEDF
flag of the BTCB will be set to true if a block—tree.‘was loaded into core.

The KEY argument passed to LOADBT is the key of the keyblock

whlch is to be located by the operation. - |

The functional value returned by LOADBT ehpws the final status of
the load'vproeess.. -vThe"status codes have the same va'.luev'as the ones re-

turned in the status report for RDKEY:
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LOADBT =1 indicates that the block-tree, key, and auxiliary
. pointer were all loaded successfully.

2 indicates that the key had a pseudo-address so no

block-tree was loaded, the key and auxiliary
information were loaded.

3 indicates that the key was an end-of-file key,
no block-tree was loaded, but the key and auxiliary
pointer were loaded.

4 indicates an attempted access to a key-tree key, only
" . 'the key was loaded, not any data block or auxiliary
. information.

5 means no matching key was found, nothing was loaded.

6 means the key was past the end-of-information,
nothing was loaded.

In those cases (2-6) where the key specified for the loadldid not
reference a block-tree,' only the available information is loaded as in-
dicated above.

Th.ree other STOFI calls will load a'block-tz;ee from a stofile to
dynamic core. '

KSTAT = LLASTBT(IB)
will load'the'block.-tree pointed to by the keyblock ivl'nniediatevly previous
to the keyblock last accessed. IB is the dyndx to the BTCB and the
status messages retul;ned by LLASTBT are the same as those for
LOADBT.
' Similar relative keyblock loads are done fo.r the next keyblock by
KSTAT = LNEXTBT (IB)
and for the current keyblock by
KSTAT = LKRNTBT (IB)

KPUTBT will load a block-tree from core on to the stc;file for

storage, regardless of whether its key already exist_‘é in the stofile and

key-tree indexed by the BTCB or not. If the key pointed to by the
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.BTKEYP word of the BTCB does not exist in the .,.lktey-tre»e ihdicated by the
BTKSF and BTKTREE words, then KPUTBT wi-ll-write a data keyblock to
that tree which will reference the block-tree and aux111ary information
' passed by the BTCB.
B The calhng parameters to KPUTBT are
KSTAT = KPUTBT (IB) |

Once agaih, ‘IB is the dyndx to a BTCB whieh de'scr.ibes the location of
" the info'rmafion in core and where and what is to he written in which
stofile in what keytree. |

The index of the desired stofile must be in the BTKSF word of the
BTCB. and the key-tree index in the BTKTREE word. The key for the
keyblock is in dynarnic core at the dyndx in the BTKEYP word. The loca-
- tion of the block-tree and its existence are indicated by the dyndx in the
'RBPTR word and the LODEDF word, respect1ve1y. The BTAUXP word
contains mod1f1cab.on spec1f1cat10ns which have the follow1ng values:
a negatlve_lnteger causes the deletion of any auxiliary information in the
curreht keyblocklin the stofile, zero indicates that there's to be no change
in the keyblock's .auxiliary information, and a positi;/e integer is interpreted
as a dyndx which points to information which is to r:eplace the auxiliary
information eurrently stored in the keyblock. |

The functional value returned by the KPUTBT operation tells what

happened.
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The key did not exist on the key-tree and a new
keyblock was created and inserted into the key-
tree. The block-tree was also written if it
existed, or the key was given a pseudo-address
if it didn't.

The block-tree existed and was written to the
stofile with a key that already existed in the
key-tree. : '

The block-tree did not exist in Acore, but a
matching key did exist in the key-tree. That
key was given a pseudo-address.

The matching key in the key-tree was an end-
of-file key. Only existing auxiliary data was
written.

In each of these first four procedures, the
auxiliary information section of the keyblock

is modified according to the contents of the
BTAUXP word of the BTCB as described earlier.

The matching key in the key-tree indexed another
key-tree. Nothing was written.

The value of the BTKE YP__,Word of the BTCB was
not a dyndx to a key in dyncore, so nothing was
written.

The specified key was beyond the end- of-
information key of the key-tree. Nothing was
written



-47 <

- Block- Tre‘e Positionin_g -

Access to the aata; blo’cksiwh.i.ch_ cdmpose the block-tree is done
by the block-tree pbsitioni_ng routines. These .;outinés set the CBPTR
(current block pointer) word of the BTCB (block-tree control block) tb
the block requested by the user. Requests are mad-é by the Fortran
functions described b.elow. The functional value rleiturned by each of
these éalls is the dyndx which is vte.zfmevd‘thé cvurrer.lt block pointer of
‘the block‘-tree.' As mentioned earlier, in the blvoc'k-tree creation
'vsé-ct‘ion,' the current block pointer is not reliabie fér the duration
;)f the pi:b_gram. The STOFI system moves the.sé blocks around in the
dynamic core for space reasons and only the cufr_éntBTCB kndw‘s for sure
where the root block and current block positions are.

The EXISTF word éf the BTCB is true if the positioning was
successful. It is set to FALSE if the block requesfed did not exist.

This function positions the tree at the parent block of the current
block: |

DYNDX = MVUPBT (IB)

| w'-he‘r_-e‘ IB is the dyndx to the block-tree control blq»c.:k. If the current
bloc'k. positién enteriﬁg the function is the root bldbk, the EXISTF word
is set to FALSE .-

A:d illustration Will make the following explanations more plain,
‘ Imagihe Gré_'r;dmother' Block aé the root of the block-tree.
She has four children who she named, from left to right, A, B, C, é.nd D.
These children, affected by their Mom's pecﬁlia_r" child designation habits,
named their childrén, from left to right, with numbers. So here isvthe |
- family picture: Granny has four children, A, B, C, and D. A is childless.
B has 1B and 2B. C 1is #lso childless. D has 1D, 2D, and 3D (a very
stereo‘ptic family). With this image firmly in m_ind,' go on to’ the function

descriptions.
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The function |

DYNDX = MVDNBT (IB,NTH)
bpos‘itions the tree at the NTH sub-block 6f the ct_‘u'r'e‘nt block. It returns -
the new current block pointer in the CBPTR word c.>'f‘ the BTCB and as
a DYNDX. | If there 1is ‘no NTH sﬁb block'. no positioning is done, the
current block pomter is left uncha.nged the EXISTF is sét to FALSE

and the current tra.ce m the pa.rent is set to the r1ghtmost daughter

" block.

The NTH sub;.bllock ofé. tree node is the NTH oldest daughter of
that node..b | For example, Granﬁy's 4th sub-block 1s D. D's 4th sub-block
doesn't exist and the CBPTR and DYNDX would be _retﬁrned pointing to |
D With the EXISTF flag FALSE if we executed the following calls starting
with Granny: |

SON = MVDNBT (IB, 4)
GRNDSON = MVDNBT (IB, 4)
To.get'f_'the NTH relative $ister block,"t.hve user executes the call:
DYNDX = MVCRSBT (IB, NTH) |
Again, DY_NDX pvoints to the block at which the 'tre.ev is positioned; EXISTF
| is FALSE and the final position is at the parent,. 1f there is no NTH relative
sister. No positioning is done if the user is at the roof (Granny) of the
block-tree.
.'If my current position is B on Gré.nn’y's tree and I request
MVCRSBT (1B, 2)
my new current position will be D. If, mstead I use MVCRSBT (IB, 3),

my final position will be Granny, since there's no 4th relative sister of B
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and Gf;nny is B'$ _p.arAen.t'. | However, if my initial position is A, then
a MVCRSBT (IB,' 3) would sﬁccessfully position the C.BPTR é.t D.
A left to right excursion through the nodes of a tree is a path whbich
travels thxfo'u'.‘ghva.ll the leftmost sub-blocks before it goes anywhere else.
" A list of the __”stops." of such aﬁ excufsi_o_n on the Granny. Block-Tree would
begin with G'ra.nny, then go to Granny's oldest, A. Since there are no
sub-blocks ovf‘A, thé iexcursion path would retrace itself until it reached
the first left most sub-block it hadn't '"'stopped a.:t". In our case, it
would get to the root, fhen go down to B, whose leftmost sub-block is 1B.
Since iB 1s a terminal.node, the path would retubifn to B and then go to.
the next léftmost sub-block, 2B. Si_nté 2B isAte rmiﬁal; it returns‘ to B,
.since thé fe are no .more sub-blocks, the path returns to Granny. The
next leftmost sub—biock is C, which is terminal; so it's back to Granny.
The next lcftmost sub-bleck is D, then 1D, 2D, 3D and return to D, return
to Granny root, and the excursion is finished. .
'T_he' o’rde‘redv list of nodes on a left to rightfi-e;ccu:rsion of the Granny
B-1ock;'r'reé is Granny, A, B, 1B, 2B, C, D, 1D, 2D, 3D.
- To go on a left to right excursion of the block-tree, in block by
- block steps, u_se-the function
| DYNDX = MVNXTBT (IB)
This function f)ositions the tree (that is, puts thé dyndx of the block being
- positioned to in the CBPTvaord of the BTCB) at the next ;t)lock in a 1ef’§
to right ek-éursibn of the tree. 7 |
If the old current block pointer is at the en‘d‘of the left to right
excursion list when MVNXTBT is called; e.g., at 3D in the above example, -
' the EXISTF word returns as FALSE, and the CBIPT_R is positioned at the

root of fhe tree.
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- Block-Tree Example -

At this point an example is in order to iliustrate the block-tree

package in action. I am going to re-open my ""Mom and Dad'" stofile
.and add information to the Aloysitis kéyQtree, In particular, I want
to add éome details to his marital status (which involves some in-
c.redible detail).

Iam going to open the key-tree Aloysius»an'dv access his marital
status 'Rey,’ For th1s key I ‘intend‘to insert sofne édditional data: the
name, -Ia‘ddress aﬁd: alimony paid to his sixth ex-wife. (The reader
will remember that Aloysius had five éx-wives af‘.the beginning of this
manual, but he has since managed to marry and divorce.

The marital stafus data is written in block-tree form° The root

block of the tree contains totals on the amount of alimony and child
" support Aloysius pays, as well as a count of his ex-wives. Each
daughter block of the root-block contains .data on each of Aloysius'
ex-wives. Il also want to update information on 'Aloysius third ex-wife
Sarah, since she won a rather important court decision last month.

The program to continue my ''Mom and Da»ci” record keeping

follows. _
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PROGRAM MORNMOR (OUTPUT)
C---
C PROGRAM MORNMOR ILLUSTRATES THE USAGE OF THE
BLOCK-TREE PACKAGE
C---
COMMON IDYN(1000)
INTEGER KEY(2), CBLK(2)
DIMENSION FDYN(1)
EQUIVALENCE (IDYN, FDYN)
DATA KSF, KTREE, KSTAT/3 * 99/

INITIATE STOFI PROGRAM -- THIS CALL ALSO AUTOMATI-
CALLY SETS UP DYNAMIC CORE. :

CALL STOFI(0, 0, 0)

OPEN MOM AND DAD STOFILE

oo aaoaan

CBLK(1) = 17B»

CBLK(2) =

KSF = LOCSF(?LMOMNDAD CBLK)
'OPEN ALOYSIUS TREE

KTREE = LOCTR(8LALOYSIUS, CBLK)
CREATE BTCB

IB = NEWBTCB(KSF, KTREE)

aa oo aaao

| ACCESS'MARITAL STATUS DATA

KOL =
- CALL MAKEY(14LMARITAL STATUS, KOL KEY)

KSTAT = LOADBT(IB, KEY)

QN Q!

UPDATE ALIMONY AND WIFE COUNT
K = RBPTR(IB) '
IDYN(K + 3) = IDYN(K + 3) + 1.

FDYN(K + 4) = FDYN(K + 4) + 275. 00

X!

UPDATE EX-WIFE SARAHS ALIMONY
KK = MVDNBT(IB, 3) -
FDYN(KK + 9) = FDYN(KK + 9) + 100 00

MOVE TO LAST DAUGHTER BLOCK AND UP TO PARENT IN
PREPARATION FOR ADDING AN ADDITIONAL WIFE BLOCK.

JJ = MVCRSBT(IB, 2)

oG oo

CREATE NEW EX-WIFE BLOCK
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- JJJ = NEWBT(IB, 12)

IDYN(JJJ + 2) = 10LCORY DOPKI
IDYN(JJJ + 3) = 10LNS
IDYN(JJJ + 4 10L.23 NFEDLE

) =
IDYN(JJJ + 5) = 10LST
IDYN(JJJ + 6) = 10LEL CERRITO
IDYN(JJJ + 7) = 10L, CA
IDYN(JJJ + 8) = 25
- FDYN(JJJ + 9) = 175. 00

OLSHE HAD HI

IDYN(JJJ + 1
10LM ARRESTED

10
IDYN(JJJ + 11

STORE BLOCK/TREE ON STOFILE
KSTAT = KPUTBT(IB)

CLEAN UP DYNCORE
CALL PURGBT(IB)
CALL SXDYNP(IB)
CLOSE UP FILE
CALL CLOSSF(KSF)

STOP
END
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PROGRAM FAMLEE(INPUT,OUTPUT)
PROGRAM WHICH ILLUSTRATES THE USE 0OF THE STOF1 DATA
MANAGEMENT SYSTEM, DATA ON FAMILY OF FOUR CHILDREN IS
STRUCTURFED. FULL DETAILS ARE DESCRIBED IMN THE STOFI
MANUAL. USE OF THE FOLLOWING STOFI SUBROUTINES IS
ILLUSTRATED~- ‘
STOFI, NEWSF, NEWTR, MAKEY, MXDYNG, WRKEY,
INTEGER SFBLK{(&), TRBLK(6)
INTEGER KSUBL(2)yKSUB2(2) ,KSUB3(2),KSUB4(2)
DATA KSUBL, KSUB2, KSUB3, KSUB4
. JL4LMARITAL STATUS
. s LTLE INANCTAL AFFAIRS
. s L3LPRISEN RECERD
R y OLEDUCATION /
INTEGER KEY1(2), KEYZ2(2), KEY3(2), KEY4&4(2)
INTEGER I[STAT{6)}, I1BUF(13)
DATA I1BUF/0, 110LSOURCES OF INCOME ARE EXTREMELY VARIED.
+STORE, DATA MGMT, FIRM, OFFICE OF ACUPUNCTURE ARE FOREMOST.
DATA SFBLK/20LMGCM AND DAD :
. © 320LMARCIA LIVINGSTONE
. 2 2%0/
DATA TRBLK/17B,5%C/
C SET UP BLANK CCMMCN -
COMMON  IDYNC(1)
EQUIVALENCE (IDYNC{2)s RBPTR(1))
. y (IDYNC{T), BTKEYP(1}))
INTEGER RBPTR{1), BTKEYP(1)

OO0

Cmmm
C EX-WIHE SUMMARY BLOCK TEMPLATE
C——- .

EQUIVALENCE (ICYNC{3), TOUTSTAT{1)),

. {IDYNC(4)y WIFCNT(1)),

. {TCYNC(5)y ALTOT(L)),

. (ICYNC(6)y NDCHILD(1))
INTEGER  TOTSTAT(1)s WIFCNT{Ll)y NOCHILD(1l)
DIMENSTON  ALTOT(1)

C——-
c EX-WIFE BLOCK TEMPLATE
C..--
EQUIVALENCE (ICYNC(3), NAME(1)),

. (ICYNC(5), ADDRESS(1)),

. {ICYNC(T)y CITY(1)),

. {ICYNC{9)y AGE(L1)),

. (ICYNC({10)y ALIMONY(L)),

. (ICYNC(LL),y RLTNSHP(1)}
INTEGER: NAME(1), ADDRESS(1l), CITY(1l), AGE(1)s RLTNSHP(1)
DIMENSTION ALIMCNY(1)

C---

c INITIALIZE THE STOEI SYSTEM. NO BLANK COMMON IS
c SPECIALLY RESERVED. ‘
Cm—m

CALL STOFTI(0+0,0)
C..--
c CREATE STOFILE -MCMNDAD=-y WITH STOFILE INDEX KSFl, DO
C NOT USE PASSWORC-SECURITY 0OPTION.

SHOE
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77
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112

117
120
122
123
125
126

127
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Cw—m
KSFL = NEWSF (7LMCMNDAD, SFBLK) ’

C-m-

C CREATE FCUR CHILOREN AND FIVE GRANDCHILDREN SUB-TREES

c DO NUT USE PASSWCRD-SECURITY UPTION. USE DEFAULT

C -MAXKEY-. '

C---

KTR1 NEWTR (llLABERCROMBIEy TRBLKy KSFl, 1)

KTR2 = NEWTR {(BLALOYSIUS, TRBLK, KSFl, 1)
KTR3 = NEWTR (G6LMARCIA, TRBLK, KSF1l, 1)

KTR4 = NEWTR {3LJED, TRBLK, KSF1l, 1)

KTR1l = NEWTR {4LJOHN, TRBLK, KSFl, KTR1)
KTR12 = NEWTR (4LNMARY, TRBLK, KSFl, KTR1)
KTR3L = NEWTR {SLFENNY, TRBLK, KSFl, KTR3)
KTR32 = NEWTR (S5LJENNY, TRBLK, KSFl, KTR3)
KTR41 = NEWTR (S3LALCYSIUS, TRBLK, KSFl, KTR&)

C--- v

C CREATE KEYS FOR USE IN THE FIRST LEVEL TREES.

C--_

C +KEY VALUES

KoL =1 v

C : +USE MAKEY
CALL MAKEY (KSURl, XOL, KEY1)

KoL = 1
CALL MAKEY (KSUBZ2, KOL,y KEYZ)
KOL = 1}
CALL MAKEY {KSURB3, KL, KEY3)"
KOL = 1
CALL. MAKEY {(KSUR4, KUL, KEY4)

C-~--

C WRITE A PSEUDC-KEY TC TREE KTRLl.

C--_

C «NO PADDING
ISTAT(2) = 0 . '

C JAUXILIARY INFORMATION POINTER
ISTAT(3) = MXDYNG (4} v
TAUXPTR = [STAT(2)

IOYNC{TAUXPTR+1) = 10LABERCROMBI
IDYNC(TAUXPTR+2) = 1OLE HAS NEVE
IDYNC(TAUXPTR+3) = 10LR BEEN MAR
INDYNC{IAUXPTR+4) = 1OLRIED. :
C WRITE MARITAL STATUS PSEUDO-KEY
' CALL WRKEY (KSFl, KTRl, O, O, ISTAT, KEYL)

C ' +WRITE FINANCIAL AFFAIRS KEY .

o «ALLOW PADDING OF 20 WORDS
ISTAT(2) = 20
TOYNC{IAUXPTR+1) = 10LABERCROMBI _

IDYNC{TAUXPTR+2) = 1liLE IS LOADE o
IDYNC(IAUXPTR+3}) = 10OLD--WITH MO :
IOYNC{IAUXPTR+4) = L1GLNEY.
NWDS = 12
C--- :
CALL WRKEY (KSFly, KTR1l, IBUFs NWDSy ISTAT, KEY2)
C__._

c ALSOKEY [INCCME UNDER PRISON RECORD.
C-—-
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c «AUXILTIARY INFORMATION

IDYNC(TAUXPTR+1)
IDYNC{TAUXPTR#+2)
IDYNC(IAUXPTR+3) 10L1S WORKING
IDYNC{IAUXPTR+4) 1¢L ON ITa.

CALL ALSOKEY (KSFly KTRLl, ISTAT, KEY3)

1OLNOTHING YE
15LT BUT IRS

wonohon

c DESCRIBE ALOYSIUS MARITAL STATUS

. .FETCH BLOCK~-TREE CONTROL BLOCK
IB = NEWBTCB (KSF1,KTR2) _
K = NEWBT (IB, 10)
TOTSTAT(K) = 3LBAC
WIFCNT(K) = @
ALTOT(K) = 0.0
NOCHILD(K) = 0
c _ .CREATE EACH WIFES SUB-BLOCK
DO 105r J = 1,5
I = NEWSBT (I8, 15) . '
READ 100,  NAME(I), NAME(I+1), ADDRESS(I), ADDRESS(I+1}),
« CITY(I), CITY(I+1)y AGE(I), ALIMONY(I),
« RLTNSHP(I), RLTINSHP(I+l)
K = RBPTR(IB)
WIFCNT(K) = WIFCNTU(K) + 1
ALTOT(K) = ALTGT(K) + ALIMONY(I)
. .POSITION AT PARENT FQR CREATION
c OF NEXT SUB-BLOCK
CALL MVUPBT (IB)
100 CONTINUE
KOL = 1
IDY = MXDYNG(2)
CALL MAKEY(KSUBL, KOL, IDYNCUIDY+1))
BTKEYP(IB) = IDY
CALL KPUTBT(IB)
C--_
C  CLEAN UP BUFFERS ANC CLOSE GUT STOFILE
C-—..
CALL PURGRT(IB)
CALL SXDYNP (IB)
CALL CLOSSF (KSF1)
STOP
1000 FORMAT (6AL0/13,F7.2,2A10)
END
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PRNGRAM MUORFAM (BUTPUT)
C——- .
C  PROGRAM WHICH ACCESSES DATA WRITTEN AND STORED IN STOFILE -MOMNDAD-.
C  ESPECIALLY, IT WILL READ DATA BLOCKS FROM KEY-TREE —ABERCROMBIE-.
C-—_

INTEGER SFBLK(2), TRBLK(Z)

INTEGER KEYL(2), KEY2(2), KEY3({2)

INTEGER KSUBL(2), KSUB2(2), KSUB3(2)

DATA KSUBLl, KSUB2, KSUB3 -

. /1TLF INANCTIAL AFFAIRS
. s L3LPRISCN RECCRD
. » LALFINNY. FRIENDS o/
INTEGER RDSTAT(6),y IBUF(20), JBUF(50) .
C--- o '
DATA SFBLK /7LCCNTROL, D/ .
DATA TRBLK /7LCGNTROL, O/
C_-..
C SET UP BLANK COMMON
Cmmm . X

COMMON IDYN(5000)
C INITIALIZE STDFI SYSTEM.
CALL STOFI{(Q,0,0)

C___
c OPEN STOFILE AND TREE
C-—- .
KSFlL = LOCSF(7LMOMNDAD, SFBLK)
KTR1 = LOCTR{11LABERCROMBIE, TRBLK, KSF1l, 1)
c--- : ‘
C CREATE KEYS DESIRED
C_-_
KOL = 1
CALL MAKEY (KSUR1l, KOL, KEY])
CKOL = 1
CALL MAKEY (KSUB2, KGL, KEY2}
KOL = 1
CALL MAKEY (KSUR3, KOL, KEY3)
C___
C FINANCIAL AFFAIRS KEY READ
c——
c _ .DN ACTUAL KEY READ
NWDS = 20 . '
CALL RDKEY (KSFl, KTRl, IBUFs NWDS, RDSTAT, KEY1)
C : .NO PROCESS FOR NON-DATA BLOCKS

IF(RDSTAT(1l) «GT. 1) PRINT 1001
C ) «PRINT DATA BLOCK IF IT EXISTED
IWDS = RDSTAT(2)
IF (RDSTAT(1) .EQ. 1} . : )
. © PRINT 1000, ({(IBUF(I)},I=2, IWDS)

C——=
c READ REMAINING KEYS SEQUENTIALLY
C_—_.

100 CONTINUE ,
CALL RONEXT (KSFl, KTRl, [BUF, NWOS, RDSTAT)

C——_
C  TERMINATE AT END-GF-INFORMATION KEY
C--_
IF  (RDSTAT .EQ. &) STOP
c
.NO PROCESS FOR NO-DA
. IF(ROSTAT(1) .GT. 1) PRINT 1001 DATA BLOCKS

«PRINT DATA B
IWDS = ROSTAT(2) LOCK IF IT EXISTED

IF (RDSTAT(1) .EQ. 1)
‘ . PRINT 1000, (IBUF(I),1=2, IWDS)
100G FORMAT (L1X,12A17,/)

1001 gSSMAT {* NO DATA ASSOCIATED WITH KEYBLOCK*)

P
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MORNMOR
PROGRAM "MCRNMCR(GUTPUT)
C __________
C PROGRAM MORNMOR ILLUSTRATES THE USAGE 0OF THE BLOCK-TREE PACKAGE
C __________
COMMON INYN(1000)
INTEGER KEY(2), CBLK(2)
DIMENSION FDYN{L) :
FQUIVALENCE (ICYN, FDYN)
INTEGER RBPTR(1), EXISTF(L)
FQUIVALENCE (IDYN(2), RBPTR{ 1))
. 2y LICYN(S), EXISTFE(L))
DATA  KSF, KTREE, KSTAT / 3 % =99 /
c
C INITIATE STOFD PRCGRAM =- THIS CALL .ALSCO AUTOMATICALLY SETS
c ‘UP DYNAMIC CORE.
C
‘CALL STOFI(Q, 0,y O)
C
o OPEN MOM AND DAD STOFILE
T C
5 CBLK(Ll) = 178
6 CBLK(2) = 0
7 KSF = LOCSF{TLMCMNDAD, CBLK)
o
CHxkkxBRANCH ON ERROR
C
11 IF (KSF oLEe 9) GC TU 300
C
c OPEN ALOYSIUS TREE
c _ _
13 - . KTREE = LOCTR{SLALOYSIUS, CBLK, KSF, 1)
o
CrexkxBRANCH GN ERROR
C .
16 . IF {KTREE oLE. 9) GO TO 300
C
c CREATE BTCH
c
24 1B = NEWBTCB(KSF, KTREE)
c .
c ACCESS MARITAL STATUS DATA
22 KOL = 1
24 CALL MAKEY(14LMARITAL STATUS, KOLs KEY)
26 'KSTAT = LOADBT(IB, KEY)
C
Cxxx&%xBRANCH ON ERROR
30 IF {KSTAT JNE. L) GO TQ 3n¢
o
C UPDATE AL IMONY ANC WIFE COUNT
32 K = RBPTR{IB)
34 IDYN({K + 3) = IDYNK + 3) + 1
36 FDYN(K + 4) = FDYN(K + 4) + 275,30
c
C UPDATE EX-WIFE SARAHS ALIMONY
40 KK = MVDNBT(IBs 3)
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Crxkx&BRANCH ON ERROR

C

OO0

O

C
C

c

IF (.NOf. EXISTF(IR)) GO TO 300
FOYN(KK + 9) = FOYN(KK + 9) + 100.00

MOVE TO LAST DAUGETER BLOCK AND UP TC PARENT IN
PREPARATICN FUR ACDING AN ADDITIONAL WIFE BLOCK.

JJ = MVCRSBT(I8,2)

CREATE NEW EX-WIFE BLOCK

JJJ = NEWBT(IB, 12)
IDYN(JJJ + 2) = LCLCORY DOPKI
IDYN(JJJ + 3) = L1CLNS
IDYN(JJJ + 4) = L1CL23 NEEDLE
IDYN(JJJ + 5) = L1OLST
IDYN(JJJ + 6) = 10LEL CERRITO
IDYN(JJJ + 7) = LL,CA
IDYN(JJJ + 8) = 25

CFOYN(JJJ + 9) = 175.00
IDYN(JJJ + 1) = INLSHE HAD HI
IOYN(JJS + 11) =

1OLM ARRESTED

STORE BLUCK/TREE CN STOFILE
KSTAT = KPUTBT(IB)

Cxxxx£BRANCH ON ERROR

C

300

IF (KSTAT W.NE. 1) GO TO 300

CLEAN UP DYNCORE
CALL PURGET(IE)

CLOSE uP FILE

CALL CLOSSFI{KSF)

PROCESS ALL ERRDRS

CONTINUE

PRINT 10073, KSFy KTREE,; KSTAT

STOP
FOURMAT (//3{2¥%,16))

END
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APPENDIX 2

The follow1ng is a list of the subroutines available in the STOFI

system, and a brief descr1pt10n of the purpose of each one. Additional

informati_on on these subroutines is available in the DMLIBPL.

10.
11.
12,
13.
14,
15.
16.
17.
18.
19,
20.

- 21.

22,
23,
24,

25.

26.
27.
28.
29.

ALSOKEY
CLOSDIR
CLOSSF
CLOSTR
CLSBTQ
COPYSF
DELKEY
DELTREE
DMPCORE
DUMPSF
FBSIZ
FLGBTQ
INSKBLK
KARKEY
KDELBT
KEYCOMP
KEYWDL
KPUTBT
KRAKBT
KREATBT
KURKEY
LASTKEY
LINKBT

LKRNTBT

LLASTBT
LNEXTBT
LOADBT
LOCBT
LOCBTQ

WRITE MULTI-KEY TO DATABLOCK

CLOSE A DIRECTORY AND ITS TREES

CLOSE A STOFILE AND ITS TREES

CLOSE A STOFILE TREE |

CLOSE A BLOCK-TREE QUEUE

COPY STOFI STORAGE FILE

DELETE A KEYBLOCK FROM A KEY-TREE
DELETE A KEY-TREE |

DUMP CURRENT OVERLAY, LOAD NEW OVERLAY

'DUMP STOFI STORAGE FILE TO TAPE

CHANGE FILE BUFFER SIZE

FLAG BLOCK-TREE QUEUE FOR REWRITE
INSERT A KEYBLOCK IN A KEY-TREE |
FORM CHARACTER KEY OF GIVEN LENGTH
DELETE BLOCK-TREE KEY

COMPARE TWO KEYS

DETERMINE WORDS IN A KEY

WRITE BLOCK-TREE TO STOFILE

CRACK OFF A SUB-TREE OF A BLOCK-TREE
CREATE BRANCH OF BLOCK-TREE BY MAP

LOCATE CURRENT KEY IN A KEY-TREE

LOCATE PREVIOUS KEY IN A KEY-TREE
LINK SUB-TREE TO BLOCK-TREE

LOAD CURRENT SEQUENTIAL BLOCK-TREE
LOAD PREVIOUS SEQUENTIAL BLOCK-TREE
LOAD NEXT SEQUENTIAL BLOCK-TREE
LOAD BLOCK-TREE BY KEY VALUE .
LOCATE POSITION IN BLOCK-TREE"

LOAD BLOCK-TREE FROM QUEUE FOR READ



30.
34,
32,
33,
34,
35.
36.
37,
38.
39.
40.
41,
42.
43,
44,
45,
46,
47.
48.
49.
50.
51.
52.
53.
54.
55,
56.
57.
58.
59.
60.
61.
62.
63.

LOCKEY
LOCSF
LOCTR
MAKEY
MODAUX

MODADDR

MODBTQ
MODKBLK
MODKEY
MVCRSBT
MVDNBT
MVUPBT
MXACCS
MXCHGPG
MXDYNG
MXDYNM
MXFETSU
MXGTBLK
MXKKBLK
MXLOCPG
MXNEWAD
MXNX TAD
MXPTBLK
MYLCMLD
MY LCMFR
MYLCMCL
MX LCMDM
NEARKEY
NEWBT
NEWBTQ
NEWRGB
NEWSF
NEWTR
NEXTKEY
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LOCATE A KEY IN A KEY-TREE
LOCATE/OPEN A STOFILE
LOCATE/OPEN A TREE

'FORM CHARACTER KEY TO ZERO BYTE.

MODIFY AUXILARY INFORMATION IN A KEYBLOCK
MODIFY ADDRESS DATA IN A KEYBLOCK

LOAD BLOCK-TREE FROM QUEUE FOR MODIFICATION
REPLACE A KEYBLOCK IN A KEY-TREE
REPLACE A KEY IN A KEYBLOCK

MOVE ACROSS IN BLOCK-TREE

MOVE DOWN IN BLOCK-TREE

MOVE UP IN BLOCK-TREE

DECODE ACCESS LEVEL WORD

LOCATE STOFILE PAGE FOR MODIFICATION

GET DYNAMIC CORE BLOCK

MOVE DYNAMIC CORE BLOCK

READ OR WRITE STOFILE SUPERPAGE

GET BLOCK OF DATA FROM STOFILE

PUT BLOCK OF CONSTANTS ON STOFILE

LOCATE STOFILE PAGE |

DETERMINE NEXT AVAILABLE PAGE OF STOFILE
DETERMINE NEXT AVAILABLE STOFILE ADDRESS
PUT DATA ON STOFILE

OBTAIN A SUPERPAGE OF STOFILE

RELEASE SUPERPAGE OF LCM BUFFERS
RELEASE ALL PAGES OF STOFILE

DUMMY ENTRIES FOR 6600 ’

LOCATE ' NEAREST' KEY IN TREE

CREATE SUB-BLOCKS OF A BLOCK-TREE
CREATE BLOCK-TREE QUEUE

MAKE NEW REPEATING GROUP BLOCK

CREATE NEW STOFILE

CREATE A NEW TREE ,

LOCATE NEXT KEY IN A KEY-TREE

3



64.
65.
66.

67,

68.
69.
70.
71,
72.
73,
74.
75.
76.
77.
78.
79.
80.
81,

- 82.

83.
84.
85.
86.

- 87.

88.
89.
90.
91.

" 92,

NLRGBT

NWDSBT
OVERLAY
PURGBT
RDKEY
RDKURK
RDLAST
RDMORE
RDNEAR
RDNEXT
RELBT
RELEAS
RELODSF
REWKEY
RNOLAS

RXCHKSF

RXCHKTR
RXCLRPG

RXFETSU:

RXQUEPG
SETDYNC
STOFI
SXDYNP
SXERR
SYS
UNLNKTR
WEFKEY
WINDKEY
WRKEY
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ENLARGE BLOCK OF A BLOCK-TREE

COUNT WORDS IN BLOCK-TREE

READ OVERLAY '

RELEASE ENTIRE BLOCK- TREE

READ KEY-TREE DATA ENTRY

READ KEYED DATA AT CURRENT KEY

READ KEYED DATA AT PRECEDING KEY
CONTINUE READ OF KEY-TREE DATA ENTRY
READ KEYED DATA AT NEAREST KEY

READ KEYED DATA AT NEXT SEQUENTIAL KEY
RELEASE BRANCH OF A BLOCK-TREE
RETURN FILE '

RELOAD A DUMPED STOFI STORAGE FILE
REWIND KEY TREE

' MAKE RANDOM OVERLAY FILE

CHECK STOFILE INDEX
CHECK STOFILE/TREE INDEX
CLEAR PAGES BELONGING TO STOFILE

' SET UP STOFILE FET

SET PAGE QUEUE LENGTH

SET UP DYNAMIC CORE

INITIAL STOFI SYSTEM

RELEASE DYNAMIC CORE BLOCK
SYSTEM ERROR ROUTINE

PLACE MONITOR REQUEST IN RA+1
UNLINK TREE FROM ITS DIRECTORY
WRITE END-OF -FILE ON KEY-TREE
POSITION AT END OF KEY-TREE

"WRITE KEYED DATA
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| APPENDIX 3
CONTROL CARD SETUPS FOR USING STOFI

The STOFI code is in l1brary STOFI on the data cell The subset

'STOFIB7 is a 7600 object file and the subset STOFIB is a 6600 object

"file, 'If the user wishes to look at the source version, it is on subset

STOFPL in UPDATE format.
For the initial creation of a stofile, the following set of control
cards will work.

JOBH1, 7, 50, 50000.123456, JOAN A USER

'LIBCOPY,STOFI, X/RR,STOFIB7. ~ fetch STOFI package
LIBGEN, F=X, P=ST07. ~ create STOFI library
RUN76,SCA. . compile user program
LINK, F=LGO, P=STO7, FL=0, X. ~ load and go

COPY, MOMNDAD/RB, TAPE1/RR. . save stofile
REQUEST, TAPE1, 12345, W. e

7/8/9 card o

_ User Program
If the user wishes to add to an already created stofile, she

should set up her job as follows:

JOBZ 7,50,50000.123456, JOAN A, USER

" LIBCOPY,STOFI, X/RR,STOFIBT. fetch STOFI package
LIBGEN, F, X, P=STO07. -create STOFI library
. REQUEST, TAPE1, 12345. . fetch STOFILE
"COPY, TAPE1, /RX, MOMNDAD/RR copy it to disk
RUN76,SCA. compile user program
LINK, F=LGO, P=ST07, FL=0, X. "load and go
’COPY? MOMNDAD/RB, TAPE2/RR. ~save updated stofile
REQUEST, TAPEZ2,78910, W, '
7/8/9 card »

. User Program
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LEGAL NOTICE

This report was prepared as an account of work sponsored by the
United States Government. Neither the United States nor the United
States Atomic Energy Commission, nor any of their employees, nor
any of their contractors, subcontractors, or their employees, makes
any warranty, express or implied, or assumes any legal liability or
responsibility for the accuracy, completeness or usefulness of any
information, apparatus, product or process disclosed, or represents
that its use would not infringe privately owned rights..
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