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1.0 General Information

This report describes two computer pro~rams, STORE and RETRIEVE. The p-ograms

written in B5500 Extended Algol, provide a limited storage and retrieval

capability. Sections 2.0 and 3.0 of this report desc-ibe ihe respective

program 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 manage-

erint system beinp 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 only with the unst.rred

sections.

Both this system and th projected generalized system make use of the

programming techniques and procedu'res developed by Kildall (19CO). Famil-

iarity with this reference is assumed in the discussion of the starred

sections.
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2.0 The STORE Program

STORE accepts input data on-line directly from a remote tenninal or in

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

of:

A. file specification

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

STORE initializes the specified disk file for storage, interprets the bounds

of each input set, and interprets the delimiters which identify each data

element within a set. The data elcments of each set are stored temporarily

in a variable length array. When all the elements of an input set have

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 STORL

Therp arc no column rFstrictions fer data input to the STORE program.

2.1.1 File Specification

The following delimiter identifies the name of a disk file into which data

sets will be stored:

ex, /FILE filename

filename is a series of alphanumeric characters whose length is less

than or ei. to 7; filename normally will be the user's job number.

2.1.2. Data Sets

The following delimiters identify the bounds of a data set and the elements
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within a set. Although the exanple below corresponds to data sets describ-

ing books or documents, a data set waybe any user defined entity. In the

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

hi n,:n delimiters.

De ir i ter runction

/DSET identifies beginning of a new data set

$R identifies the reference, i.e., the name of

the person who input the data set

$T identifies the title of a document

$A identifies the aiuthor of a document

$D identifies the date of a doucment

$S identifies the source of a doucment., e.g.,

journal source

$C identifies the cnnTents or abstrcct of a

document

/END identifies the e d of the last data set

input to STORE

2.1.3 Input Limitations

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

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

This is necessary to distinguish a delimiter from the actual character

string.

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

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

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

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

e.g.,
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/DSET 4- is incorrect

/DSET ST 4- is incorrect

/DSET $D NOVEMBER 4- is acceptable

/DSET $D NOVEMBER 10 + is acceptabIlc

/DSET $D NOVEMBER 10, 4- is acceptable

/DSET SD NOVEMBER 10, 1968 4- 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 SR or SA element may appear

is equal to 500.

2.2 The Storage 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.

2.2.1 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 un,.que set identifier, of 8 charac:lers. The unique set

identifier is a sequentially assigned integer.

The array format, frcm which the variable length 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 Daita Elements

_____UNIQUE SET IDENTIFIER

Number of Element Number of characters
Directors IIn Array

Element Number of Characters Pointer to First

Code In the Element Character of Element
ELEMENT Iin the Array

DIRECTORS
(VAR IABLE) ETC.

(VARIABLE)t DAT A E I



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

ai-ray is initialized 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 corvesponding to the external delimiters are:

Internal Element Code External Delimiter

01 $R
02 $T
03 SA
04 $D
05 $S
06 $C

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

identifier key of all zeroes. See section 2.2.2.

2.2.3 Ordered Storage Unit 3

Unit 3 contains unique indexes of length 16 characters, each called a

Set Identifier Index.

Format

RELATIE LOCATION OF
UNIQUE SET IDENTIFIER DATA SET IN UNIT 1

characters -+ 0 7 8 15

As mentioned above in section 2.2.1, there is a 1 to 1 correspondence for

dat' sets stored in Unit 1 and set identifier indexes.

These indexes are maintained in ascending order on the key characters

0 through 7.

The set identifier index with key characters equal all zeroes contains in

it!. rig ht half (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.

2.2.4 Ordered Storage Unit 4

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

Reference Index, corresponding to $R elements.

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

in Unit 2

characters *0 7 8 15
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As elements with $R Culimi ters are encountered in the input stream, the

first 8 characters of the elemenrt (packed, loft-adjust-ed), constituting

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

If the key characters of the ruference element are not found in the Reference

Indexes, the Tet identifier for the data set (to which the refeicncc element

belongs) is stored as a character string in sequential stUage Unit 2. The

key characters of the reference elemrent and the relative location 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 i6 added to the character s tring. The old

string is deleted from Unit 2 and the new consolidated string is added

to Unit 2. The relative location of tte new string in Unit 2 is

stored with the key character- for the reference element in Unit 3.

These ird2es are maintiin-d in a-cendinq order on the key characters

0 through 7.

2.2.5 Ordered Storage Unit 5

Unit 5 cont&ins unique indexes cf length 16 characters, each called an

Author Index, corresponding to $A ele.ments.

Format
First 8 cnaracters of -I'lativc location of Set

Author Element Identifier character string
in Unit 2

characters 0 7 8 15
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As elements with SA delimiters are encountered in the input stream, the

first 8 characters of the element (packed, left-adjusted), constituting

the key characters, aie binary searched through the Author Indexes.

The same storage procedure, as descrired above in section 2.2.4, is

fo l lowed.

2.2.6 Ordered Storace Unit 2

Unit 2 containz character strings of set identifiers asscciated with unique

Reference or Author kuys. Tihese character strings are of variable length

but the length is a rmitiplc of 8 characters, I.e., each set idci-,tifier

is 8 characters.

Format

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

character 0 7 8 15 etc.

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

described in rections 2.2.3 and 2.2. .

The curp._nt limit of the nurrber of set identifiers per character string ia

500

.,c~o!
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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. RETRIEVE processes each query seque-,tially. The indexes

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 RETRIEVE

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

3.1.1 File Specification

The following 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 propram.



13

3.1.2 Query Sets

The following delimiters identify the bounds of a query sc-t and the query

elements within the set.

Delimiter Function

/QSET identifies beginning of a new query set

$R identifies the reference element for which

data sets are to be retrieved

$A identifies the author element for which data

sets are to be retrieved

/END identifies the end of the last query element

input

3.1.3 Input Limitations

A. The file specification must precede any query set input

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

This is necessary to distinguish a delimiter from the a;tual character

string.

C. Ench query set must contain one and only one query element and its

delimiter

D. Eacn line of input must be terminated by a proup mark, i.e., "-', when

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

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

/QSET is incorrect

/QSET $R + is incorrect

/QSET $R JONES - is acceptable

or $R JONES - is acceptable

or $R JONES, A is acceptable

or SR JONES, A B is acceptable
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*3.2 The Retrieval Process

When /QSET delimiters are encountered in the input stream, i itialization

for a query takes place. When the query element is encountered, 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

ordereC storage Unit 5 (Author Indexes) depending upon the delimiter of

the query element, i.e., $R or $A.

If a ma, ci. does not occur, the ressage "NO DOCUMENTS FOR THIS REQUEST" and

the query element are output.

If no indexes are found in the ordered storage, the T.essage "NO ELEMENTS OF

THIS TYPE IN STORAGE" and the querr element are output.

If a match does occur, the set identifier character string, whose relative

location in Unit 2 is specified in the matched Reference 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 ..essage "SYSTEM

ERROR ELEMENT RFEFERENCE TO DOCUMENT INCOMPLETE" and the query 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.

L
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If a complete match do s 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 aiid the elements of the data set are output. Each

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

single blank line.

This process is repeated iu, til all the data sets are processed for set

identifiers in the cnaracter string. If no hits were detected for =.y

of these data sets after the full character compare was performed, the

message U'CG DOCUMENTS FOR THIS REQUEST" and the query element are output.

The processing of the next query is th.e, begiun.

When the /END delimiter i-- e..countered RE'RIEVE ccmrleLes any final "house-

keeping" and terminatze processing.
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4.0 Operating Instructions

There ;'e currently two versions of the STORE program described separately

in sect ns 4.1 and 4.2. Also there are currently two versions of the

RETRIEVE program described separately in sections 4.3 and 4.11.

It is assumed that users of these programs be familiar with the B5500

Teletype Users' Manual and the General Information Manual of the University

of Washington Cor.p ter Center.

4.1 Packet Version of uhe STORE Program

The control cards and input organization required for execution of the

STORE program queued from a packet are as follcqs:

?EXLIBE <user job rumber>/STPACKX FROM 3110020

?PROCESS <tinm estimate>

?DATA REMFLIN

/LE <user job number>

/DSET etc.

data sets

/DSET etc.

?END

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

4.2 On-line Version of the STORE 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>/STREMX FROM 1110020; PROCESS z <time

estimate> (the beginning of job message will be followed

by a message to the user; NOW IN!PU7 SETS)

/FILE <user job number>

/DSET etc.
data sets

/DSET etc.

/EN D

Note: the system rjsEF, es are halted ur.l. the /Li!D t Lei.ent is typed

to terndnate processing. The program message RUN COMPLETED SUCCESS-

!'ULLY will precede -ubsequent system messages.

4.3 Packet Version of the RETPIEVE Program

Described below are the control cards and input organization required for

execution of the RETRIEVE program queued from a packet.

?EXIBE <user job nuirber>/PTPACKX FROM 1110020

?PROCESS = <time estimate>

?LI1NES - <line estimate>

?DATA REMFLI IN

/FILE <user job number>

/QSET etc.
queny sets

/QSET etc.

oeD,

?ENT)

Mote: Data in card image form is asmurred to be contained in cols. 1-72.
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4.4 On-line Version of the RETRIEVE Program

Described below are the control cards and input organization required for

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

??EXLIBE <user job number>/ETRVX FROM 1110020; PROCESS <time

estimate> (the beginninF of job message will -e followed

by a message to the user: NOW INPUT SETS)

/FILE <user job number>

/QSET etc.
query sets

/QSET etc.

/END

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

messages type ?SM
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