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1.0

General Information

This report describes two computer proprams, STORE and RETRIEVE. The programs
written in BSS00 Extended Algol, provide a limited storage and retrieval
capability. Sections 2.0 and 3.0 of thig report describe the respective
programs in detail. Section 4.0 describes operating information for the

current versions of the programs.

The programs described here are preliminary versions of an informaticn ranage-
ment system being developed as part of a study of computer aids to human
problem solving. A more general system will be announced and documented
subsequently. This document is being issued to aid research groups who

can make use of the preliminary system.

It is hoped that the data files prepared under the preliminary system will
be compatible with the file management routines of the final system, Lut

this cannot now be guaranteed

The manual is written at two levels. Starred sections (%) are concerned
with the internal mechanics of the system. Unstarred sections describe how
to use the programs. A user need be familiar cnly with the unst-rred

sections.

Both this system and th= projected generalized system make use cf the
programming techniques and procedures developed by Kildall (19€9). Famil-
iarity with this reference is assumed in the discussion of the starred

sections.




2.0 The STORE Program
STORL accepts input data on-line directly from a remote terminal or in
card irage form queued as part of a B5500 packet, This input consists
of:
A. file specification

B. sets of data elements (cliaracter strings) and their delimiters.

STORE initializes the specified disk file for storage, interprets the bounds
of each irnput set, and interprets the delimiters which identify each data
element within a set. The data elements of cach set are stored temporarily
in a variable length array. ihen all the elements of an input set Lave

been recognized, the enitre data set is placed permanently in disk storage
as a variable length character string. In addition, other fixed length and
variable length character strings, forming indexes to the data sets, are

also stored permanently in disk storage.

2.1 Input to STORE

There are no column restrictions fcr data input to the STORE rrogram,

2.1.1 File Specification
The followirg delimiter identifies the name of a disk file into which data
Sets will be stored:
ex: JFILE filename
filename is a sevies of alphznumeric characters whose length is less
than or ejual to 7; filename normally will be the user's jo> number.

2.1.2. Data Sets

The following delimiters identify the bounds of a data set and the elements




within a set. Although the example below corresponds to data sets describ-

ing books or docurents, a data set raybe any user defired entity. In the

generalized version te Le released later, the user will be able to specify

hiz o delimiters.
Deliriter
/DSET

SR
§T
54
$D
$s

$C

/END

2.1.3 Input Limitations

Tunetion
identifies beginning cf a new data set
identifies the reference, i.e., the name of
the person who input the data set
identifies the title of a document
identifies the .wuthor of a document
identifies the datc of a doucment
identifies the source of a doucment, e.g.,
journal source
igentifies the contents or abstrecct of a
documant
identifies the erd of the last data set

input to STORE

A. The file specification must precede any data set input.

B. Each delimiter must be followed by at least one space, except /END.

This is necessary to distinpuish a delimiter from the actual character

string.

C. Each data set must contain at least one data element aud its delimiter.

D. FEach line of input must be torminated by a group mark, i.c., "+",

when input is entered via remote terminal. The group mark should only be

typed after at least one character ‘'grouping" of the elewent is typed,

e.g.,




2.2

2.2.1

S
/DSET « is incorrect
/DSET ST « is incorrect -
/DSET $D NOVEMBER + is acceptable
/DSET D NOVEMBER 10 <« is acceptable
/DSET $D NOVEMBER 10, + is acceptable

/DSET $D NOVEMBER 10, 1968 + is acceptable
E. The size of a single data set should not exceed 54 (full) lines.
F. The number of data sets in which a unique $R or $A element may appear

is equal to 500.

The Stcrage Process

The following information describes the manner in which data is stored and

manipulated by the computing system.

There are two types of disk output from STORE: sequential and ordered.
Disk storage Units 1 and 2 are designated as sequential storage. Units 3,

4, and 5 are designated as ordered storage. These units are described below

in a logical order rather than numerical.

Sequential Storage Unit 1

Unit 1 contains variable length character strings which contain all the
elements input for a particular data set. As each data set is placed in Unit
1, it is assigned a unique set identifier of & chara-:ers. The unique set

identifier is a sequentially assigned integer.

The array format, frcm which the variable lengtii character string is written,

is described below. The maximum array size is currently 4000 characters.
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2.2.2 Relation of Set Identifiers to Data Elements

ELEMENT
DIRECTORS ﬁ
(VAR TABLE)

(VAR |ABLE) 4

UNIQUE SET IDENTIFIER

Number of Element

Number of characters

Directors i In Array
Element Number of Characters Pointer to First
Code In the £lement Character of Element
in the Array
ETC.
—-\/—\_ i




Wheu the first /DSET delimiter is encountered in the input stream, an

array is ipitialized for the data set.

Element directors are formed and stored in the same order as the particular

element and its delimiter are encountered in the input stream.

The element codes corresponcing to the external delimiters are:

Internal Element Code External Delimiter
0l SR
02 ST
03 SA
ou SD
05 $s
06 sc

The pointers are relative to character location 0 of the array.

When successive /DSET delimiters are encountered, the STORE program completes
its work in the current array for the previous data set and the variable
length character string is placed in sequential storage Unit 1. An array

is then initialized for the new data set. This process continues until the
/END delimiter is encountered. The STORE program then completes its work

in the current array for the last data set and places the variable length

character string in Unit 1. The STORE program then proceeds with its final

"housekeeping".

Each time a data set is placed in Unit 1, the unique set identifier for the
data set and the relative location of the data set in Unit 1 are stored in
ordered storage Unit 3. In addition, before the program terminates, the last

unique set identifier assigned to a data set is stored in Unit 1, and its



2,2.3

relative location is stored in ordered storage Unit 3 together with a special

identifier key of all zeroes. See section 2,2.2.
Ordered Storage Unit 3
Unit 3 contains unique indexes of length 16 characters, each called a

Set Identifier Index.

Format

RELATIVE LCCATION OF
UNIQUE SET IDENTIFIER  DATA SET IN UNIT 1

characters + 0 78 . 15

As menticned above in section 2.2.1, there is a 1 to 1 correspondence “or

dato sets stored in Unit 1 and set identifier indexes.

Thez2 indexes are maintained in ascending order on the key characters

0 through 7.

The set identifier index with key characters equal all zeroces contains in
it right balf (characters 8-15) the relative location of a character string
in Unit 1 containing the last unique set identifier used. This index is

always accessed during initialization of the STORE program.

Ordered Storage Unit u

Unit 4 contains unique indexes of length 16 characters, each called a

Reference Index, corresponding to SR elements.

Format
First 8 characters of Relative location of Set
a Reference Element Identifier character string
in Unit 2

characters + 0 7 8 15



As elements with SR cdelin' ters are encountered in the input stream, the
first 8 characters of the element (packed, lnfr-adjusted), constituting

the key characters, are binary searched through the Reference Indexes.

If the key characters of the reference element arce not found in tiie Reference
Indexes, the zet identifier for the data set (to which the refeicnce element
belongs) is stored as a character string in sequential storage nit 2. The

key characters of the rcference element and thie relative locartion of the set

identifier string in Unit 2 are then placed in ordered storage Unit 4,

If the key characters of the reference element are found in the Reference
Indexes, the set identifier character string is retrieved from Unit 2,
and the new set identifier is added to the character string. The old
string is deleted from Unit 2 and the new consolidated string is added
to Unit 2. The relative location of tlie new string in Unit 2 is

stored with the key characters for the reference element in Unit 3.

These indeves are maintained in ascending order on the kev characters

0 through 7.

Ordered Storage Unit S
Unit 5 contains unique indexes cf length 16 characters, each called an

Author Index, corresponding to SA elements.

Format
- First § characters of relative location of Set
Author Element Identifier character string
in Unit 2

characters =+ ¢ 78 15
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As elements with $A delimiters are encountered in the input stream, the
first 8 characters of the element (packed, left-adjusted), constituting

the key characters, are binary searched through the Auther Indexes.

The same storape procedure, as descripad above in cection 2.2.4, is

followed.

Crdered Storase Unit 2

Unit 2 containc character strings of set identifiers asscciated with unique
Reference or Author keys., These character strings are of variable length
but the length is a riltiple of 8 characters, I.e., 2ach set identifier

is 8 characters,

Format

unique set identifier unique set identifier ... unique set indentifier

character 0 7 8 1% etc.

Character strings are added to or deleted from Unit 2 depending on conditions

described in sections 2.2.3 and 2.2.4,

The current limit of the number of set icdentifiers per character string is

$00.
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3.0 The RETRIEVE Program
RETRIEVE accepts input data on-line directly from a remote terminal or

in card image from queued as part of a B5500 packet. This input consists

of sets of:
A. file specification

B, query elements (character strings) and their delimiters.

RETRIEVE interprets the bounds of each query set and identifies the query

element in the set. RETRIEVYE processes each query sequeutially. The indexes

ik

corresponding to the element delimiter specified are searched for the data
element which matches the query element. Set identifiers retrieved for the
matched query elements are used to access the actual data sets., The data

sets found are then output to the remote terminal or printer.

If no data sets are found for the query element, an appropriate message is

output.

3.1 Input to RETRILVE

There are no column restrictions for input to the RETRIEVE program.

3.1.1 File Specification
The followirg delimiter identifies the name of a disk file from which data
sets will be retrieved:
ex: /FILE filemane
filename is a series of alphanumeric characters whose length is less
than or equal to 7; filename would correspond to same file previously

created by the STORE program.




3.1.2

3.1.2

Query Sets
The following delimiters identify the bounds of a query sct and the query

elements within the set,

Pelimiter Function
/QSET identifies beginning of a new query set
SR identifies the reference element for which

data sets are to be retrieved

SA identifies the author element for which data
sets are to be retrieved

/ERD identifies the end of the last query element

input

Input Liritations
A. The file specification must precede any query set input

B. LEach delimiter must be follcwed by at least one space, except /END.

This is necessary to distinguish a delimiter from the actual character

string.

O

Each query set must contain one and only cone query element and its
delimiter

D. LECacn line of input must be terminated by a group mark, i.e., "+'", when

input is entered via the remote terminal. The group mark should only be

typed after at least one character "grouping' cf the element is typed, e.g

/QSLT «+ is incorrect

/QSLT $R + is incorrect

/QSET SR JONES + ic acceptable
or SK JONES « is acceptable
sr SR JONLCS, A < is acceptable

or SR JONES, A B -- is acceptable
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The Retrieval Process

When /QSET delimiters are encountered in the input stream, j itialization
for a query takes place. When the query element is encounteved, a query
element key is constructed identical to the method described for data
element keys in sections 2.2.4 and 2.2.5. This key is then binary searched
through the ordered storage Unit 4 (keference Indexes) or through the
ordere( storage Unit 5 (Author Indexes) depending upon the delimiter of

the query element, i.e., SR or SA.

If a ma: ch does not occur, the message ''NO COCUMENTS FOR THIS REQUEST" and

the query eliement are output.

If no indexes are found in the ordered storage, the message "NO ELEMENTS OF

THIS TYPE IN STORAGE'" and the query elemert are output.

If a match does cccur, the set identifier character string, whose relative
location in Uni+ 2 is specified in the matched FPeference or Author Index,
is retrieved. Each set identifier in the string is binary searched through
the ordered storage of Unit 3. If no match occurs, the nessage "SYSTEN

ERROR ELEVMENT KEFERENCE TO DOCUMENT INCOMFLETE'" and the qguery element are

output. If a match does occur, the data set character string, whose relative

location in Unit 1 is specified in the matched Set Identifier Index, is

retrieved.

At this time a full character compare of the query element and the data

element is made.
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If a complete match doss not occur, the next set identifier in the string
is selected and the process begins anew. If a complete match occurs, the
unique set identifier aud the elements of the data set are output. Each

element begins printing on a new line. Sets retrieved are separated by a

sinpgle blank line.

This process is repeated until all the data sets are processed for set
identifiers in the cnaracter string. If no hits were detected for any
of these data sets after the full character compare was performed, the
message '1!0 [CCUMENTS IOR THIS REQUEST" and the query element are output.

The processing of the next query is then becun.

Wren the /END delimiter is encountered RLTRIEVE compleies any final "house-

keeping" and terminatec »rocessing.
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4.0 Operating Instructions
There ».% currently two versions of the 3TORE program deseribed separately
in sect ons 4,1 and 4.2, Also there are currently two versions of the

RETRIEVE program described saeparately in sections 4.3 and UM,

It is assumed thet users of these programs be familiar with the B5500
Teletype Users' Manual and the General Information Manual of the University

of Washington Conputer Center,

4.1 Packet Version of the STORE Program

The control cards and input organization required for execution of the

STORL program queued from a packet are as follews:

?EXLISE <user job number>/STPACKX FROM 1110020

?PROCESS = <tilme estimate>

?2DATA FLMFLIN
/FILE <user job number>
/DSET etc.
cata sets
/DSET erc.
JCND
?CWD

Note: Data in card image form is assumed to be contained in cols. 1-72.

4.2 Or-line Version of the STORL Program

The control cards and input organization required for execution of the STORE

program in an on-line interactive mode are:
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??EXLIBE  <user job number>/STOREMX FROM 1110020; PROCESS = <time
estimate> (the beginning of job message will be followed

by a message to the user; NOW INPUT SETS)

/FILE <user job number>
/DSET etc.
data sets
/NSET etc.
JEND

Note: the system rrsscres are halted uniil the /LiD otaiterent is typed
to terminate processing. The program message RUN COMPLETED SUCCESS-

FULLY will precede zubsequent system messages.

4,3 Packet Version of the RETRPIEVL Program
Jescribed below are the control cards and input crganization required for

execution of the RETRIEVE prcpgram queued from a packet.

?EXLIBE <user job number>/RTPACKX FROM 1110020
?PROCESS = <time estimate>
2LINES = <line estimate>

?DATA REMFLIN

/FILE <uzer job number>
/QSET ete.,
query sets
/0QSET etc.
/END
?END

Note: Data in card image form ic assumed tc be contained in cols. 1-72,
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L.y On-line Version of the RETRIEVE Program
Described below are the control cards and input organization required for

executicn of the RETRIEVE program in an on-line interactive mode.

??EXLIBE <user job number>/RETRMX FROM 1110020; PROCESS = <time
estimate> (the beginning of job message will be followed

by a message to the user: NOW INPUT SETS)

/FILE <user job number>
/QSET etc.
query sets :
/QSET cte.
/END

Note: the system mesccges are halted by the program. To restart system

messages type TSM
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