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1, INTRODUCTION

Trhe genernlized informeblon retrievel languapge end system defined in this
specification 18 designed for a communication network of many remote stations and
- e single computer, The design of the system 18 haﬂe& on several basic asswmpltions
end externally imposed conditioms.

1. A keyboard input snd a print output is mssumed for emch
remote station,

2, The definition of "generslized" imposed on the system
I requires the design to be independent of specific equipment
and to entail a minimum allotment in the computer's fast
access memory.

3. The definition of "generalized" imposed on the system also
requlires the design to accommodate a maximum veriety of
information retrievel inputs from meny different application
AIr'ésS.

4}, The definition of "language" imposed on the system requires
[ the accommodstion of inputs stated in & naturel lengusge
limited by & minimm of system rules and restrietions.

- 5. Suth a "natural languege" requirement is assumsd Mternllzr,
| and not merely as the antonym of "machine language."

6. The imposed definition of "information retrieval system"
. specifies it a5 a sub-system of a network EXECUTIVE SYSTEM
for all remote stotion inputs; and, therafore, all inputs to
the "information retrieval system" erbitrarily are to be
B EXECUTIVE SYSTEM outputs, and EXECUTIVE SYSTEM inputs unrelated
to information retrieval arbitrerily are excluded from the IR
system.

7. Toe definition of "system" 1s ascumed to specify a single
integrated system design, and not a fragmentation of the
problem into separgte sub-system designs requiring interface
golutions for subssquent ascombly.

The gpparent contresdiction in the two definitions of "generalized" cen be
resolved by the creation of a "procedure word structure", a basic design tech-
nique in digitel computer definitien. The analysis of each procedure as
information, and each process as & gequence of operational rodes, then will
- permit the implementation of a maximm system capabllity with a minirum sllot=-

ment in the comnter': fast sccess memory. This dy-wmdc information end the
static Information to be stored by the oystom will be apnsipgned a comman format
end common rules for datn storage and retrieval.
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A general application module and rules for its use ere defined in
Section 2., with discussions of the IR languege, the RSI format end four major
processore. The description of this module with general suitability for use in
an IR network of remote stations, and by many spplication areass, places particulsr
emphasis on user roquirements. The operationsl system requiremsnts are deflined
in the System Operationanl Requiremenis Specification end include ell the require-
ments for the IR preprocessor and eny specinl requirements for each of the four
processors.

Note:

The precise details for remote communication with the EXECUTIVE SYSTEM,

especially from the point of view of administrative information (see section
2.2.2) will be published separately but included as en attachment to this

report.
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2. DEFINITION OF A GENERAL APPLICATION
MODULE AND RULES FOR ITS USE

2.1 Definition of the Iangusge for Remote Btation Inputs (r51)

2.1.1 Introduction

The primary inteot of this system deciga for remote station inputs
will be (1) to accommodate & meximum veriety of information retrieval
inputs from many Jiffe.ent applicstion srzas, :rd (2] to accomiodete inputs
stated in a natural lanpgusge limited by & mindwmim of system rules and restric-
tions, In conbining nstural language with cosputer procasses, however, the
necessity for some languags rules end restricticas will be unavoldable, since
there are many differencce in the basic characteristlos of natural languege
and those of mmbers. Whersver poasible, arefore, resolution of Lthese inter-
face differences will be defined @as computer reguirements rathsr than as languege
restrictions.

The spacification of a truly ratural language with ambiguities permitted
in word meanings and grormatical corntext would reguire an assipnment of procassor
capacity and opsrating time incospatible with the conceptual definitions listed
for the system in Ssction 1, Therefors, the IR ianguege to be specified for this
system will be & simuleted natural lasgusgs.

2.1.2 Conceptual Tevelopment

All IR ioformation in the computer willl be stored as items of informa-
tion within data lists, with 211 the items for a singles type of information
stored together as one data list, end with nany date lists stored together as
ell the IR information. Tne storage location for each item wlthin a data 1list
will be recorded in s epseial data list index, and the 1tem itself will ba
stored without its DATA LIST 1.0, Each IR item ip storage then will contain
only its own ITEM 1I.D. followad by information dalta, but its DATA LIST I,D.
will be fpplied by its location in storage. The retrieval then of any IR item
in storage will require both its ITEM J.D. and 1ts DATA LIST I.D.

The infermatlion date stored with sn ITEM I.D. will contein one or more
types of date, pnd each type of data will be stored together with its owm
identification ceode. To crezle & termlnology for this information date, each
type of dats will be definsd ac an ATTRTEUTE, snd each attrlbute will be defined
as containing one AITRIRUTE I.D. together with one or more ATTRIBUTE VALUES.

Any IR entry will be defimed, therefore, as ons DATA LIST I.D. end one
ITE I.D, followed by one or more ATIRIPUTES, with each ATTRIEUTE I.D. Tollowed
by on2 or more ATTRIDUTE VAIUES., Tads definition iz shown as a format for two
IR entries in the following 1l lustration,
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DATA LIST TTEM ATTRIBUTE ATIRIEUTE
1.D. I.D, I.D. VALUE
ASSY 2462483 Name Amplifier
Draving Fumber 1230
6780
Relense Date Dee. T, 1964
Hext Higher Assembly | 2452776
3B82k15
Next Lower Assemoly 1W99230
2A78236
ASSY 20642856 Weune TRANSISTOR 263
Release Date Aug. B, 1963
-#__L—-——f___ln_—-“m__w‘___l-—ﬂ—-q—-_h————-'_’ﬂ'“h__r—

Therefore; each IR datum wilil be & DATA LIST I.D., an ITEM I.D., an
ATTRIBUTE I.D. or an ATTRIEUTE VAIUE, Also wken the first tvo I.D.'s are
considered together as an ENTRY I.D., the impiiled subdivisions of an IR
entry will relate IR data to the general definition for a1l information.

ENTRY I1.D. ATTRIBUTE

DATA LIST ITEM I.D. VALUE
I.D. I.D.

8imilarly, when each ATTRIDUTE VALIE 1=z considered as requiring three
I.D.'s;, then the implied subdivisicns will relate IR data to tkhe storege and
retrieval requiremsnts.

IDENTIFICATION ATTRIBUTE
DATA LIST | ITEM | ATIRIBUTE VALUE

wmﬁw

Farther; esch of the tvwo subdivisions in the exsmmple relsting IR data
to the general deiiniztion for all Informaticn can Le consldered individually
as representing en inforputlon I.D. and &n avtribuie.




‘ 1.D. ATIRIBUIE 1.D. KTTRTBUTR

DATA LIST TIEM AT MR NCTRIBUTE
I [ ] D- I " ni I L] n'l' ?m

Consideration o the usta In this form end 12 a & uence of two units of
information 15 a corceplt ¢f partloulsar consequesace, pinee it permits the
eutonatic cunstyuclbion of exteaded erd conplax daln formats by the correliation
of data in two or sors bavde forats. For exasple, extended sequential orders
of attributes can ba acccamodsted 1 a directlonsl scogquence of basic formats
by defining the atwrlouts valve of one dela entry for sutomatic correlation
wvith the item 1.D. of stother data entry,

[DIJ&U]

DI I ALYV

Similarly, the sulomatic cross-Irdexing of data ent-les end many other
autopatic correlations ean ba spoaified for dste slored in the basic format
defincd for thes systeom.

Statement of th= IR dale requirzments in a paturzl lasguage for remote
station inpute will regulre the use of afiditional worde and symbols to comnset
and interrelate the IR @ata words. AL of theass additional words, then, will
be defined as COMNECYIVES, Bnd the uss of such coancobives is iliustrated in
the following exznple of =n RSY eatry.

(LIST) EACH ASSESBLY = 264398 WITH THE NAMS AMPLIFIZR

Connectives BACH, = , WITE, THE
Data List I.D, ABSEMATY
Item I.D, 2M4398
Attrivute 1.D. Nioaoe
Attrivute Value MFLIFIER

Considering (LIST) m3 en exzmpls of the yropram nows to be aszociated with
the date in each RSYT, then ewsh IR elemzvt in an WSI vill be e FROCRIM I.D,,
& COMNECTIVE, a DATA LIST I,D,, en 118M I,U,, an ACTRIBUTE I.D. and/er en
ATIRIDUTE VAIUR,

Therefore, the JR Jamgusge and format must ncconmodate the foregeing
data requirarants In «11 RAT requests for the relrivval of 3ata or the updatinrg
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of stored data. Also, the IR langusge end formalt must permit the IR preprocessor
to identify esch element exactly end eutomatically, for translation into the
machine language and format defined for the computer processors,.

Exact meanings, then, are required by the computer, and such exact
meenings in natural languege often rely on both pattern recognition and context
for identification. Pattern recognition, however, is relatively difficult for
a computer, and such requirements for the IR preprocessor must be restricted;
but context identifientlon reguirements cen be sssigned to the preprocessor
vith more freedom. For context identification of the different parts of an REI,
then, by the EXECJLIVE sSYSTEM, the RSI format will be defined &s heving two
basic scctions; cne for the administrative informstion, and the other for a
designated program pname with its data,

For a progrem external to the IR sectlon of the computer, an RSI must
inelude all the data to be processed by the "eell up" program. Such data will
be subject to the formst and scallog requirements of the particuler program
requested and its "data audit” routines; and, therefore, the EXECUTIVE SYSTEM
will process only the edministrative and program information in the RSI; end,
efter character translation, transfer the given data intmet. Similarly, if the
REI progrem were to specify an IH program, the EXECUTIVE SYSTEM would transfer
the RSI data information section to the IR preprocessor for wvhatever procedures
may be defined by the system design.

Those inputs specifying information retrieval processes will reguire
access to one or more of the IR DATA LISTS; end the preprocessor, in such a
context, eutomatically will initiate the defined IR procedures. The definition
of rules for special programs, then, will be an initisl reguirement for
instituting such programs, and the rules for each program will be identified by
the preprocessor in & "program index" to be stored in the computer. Thus, any
REI format and voesbulary requirements can be sccommodated end the use of special
date lists slso can be accommodated,

The dota requirerpents to be accommodated by the IR language already heve
been defined and exampled. In the RST data seection, then, the language must
accommodate names, numbers snd alphenumeric data as well as the program name and
the connectives. The definition of lenguage context rules, therefore, must
include conslderation of the preprocessor capabllities and any contrediction of
preprocessor procedures vhich mey be required by the seversl IR processes.
fnother consideratlon in defining the IR language will be the prohibition of
vords, mumbers or symbols to many of the languege elements by en exclusive
essigneent 40 one element. The definition of context, then, will require
consideration of many variebles, and the following exsmples illustrate some of
the many identificetion problems to be resolved by the IR language and preproces-
sor definitions.

1) IF THE RATING OF ASSY BX263 IS LESS THAN 1k, LIST THE DRAVING NO.
FOR EACH HEXT LOWER ASSY IN ASSY BX263 WITH RATING Clk AND EACH
ASSY NO. FOR DRAWING NO. 2063.



2) IS TRANSISIOR OR THE NAME OF PART NO. 2x35; AND IF THE REPLY IS
YES, THES 1UST FACH ABSY > ASSY BX962 WITH SMITH AHD JCNES AS
VERDORS.

These exanples iliustrate not only the many interpretations possible for
one name or murser, tut alssc the wery limited potentizl of the connectives es
a basis for context defirdtion. &Although a few connectives will hove Iimited
or gpecla: definitions, resctrictioms in the nstural use of connectives will be
considered waders.rable. Tre pravious excrples 1llustrate slso the IINSAL or
PROSE FORMAT to b= asronxsasted bty the IR langusge and preprocessor,

The prohibitioss of dsla 3o =ach elemeat 1n the IR language will require
mn enfourcensnt; and, thereforye, psrticular conpiderstion of such prohibitions
will be ioperative in comterxt definitions. The data prohibitions for
ATTRIBUTE VAITES god For ITEM 31.D.°s will reguire the greater consideration, but
any date prochibdtions for any elewents wlll be considered as an undesirable
Testriction.

Since generality i & recuirsnsot in the definition of the IR langiage,
special context ddentification will wot be based on the upper and lower rase
plrhabets avallablie only on epecial keyboards. Such a limitaticd would contra-
diet the potential extensiem of the R3] system to sccommodate external
eustomsrs, and such an exrension wili be coansidered a8 a requiremsnt for the IR
language snd preprocesseor. Toerafors, the DATA LIST I,D, will be defined as one
or more words; and any faciiity, voject or customer idantification will be
defined as the {pdtdal word or words In & DATA LIET I.D. For example,

HOUER TUSTHASE QRLER
LEM DRAWING
CLA L DREWING

Each DATA LIBT I.,D.; thsrsfore, wlilli regquire the preprocessor to identify not
only a particuiar éata 1dst, but glss axy eccess security codes associsted with
it. Similarly, any formst definitilons for a data relisbility audit of each
ITEM 1., and ATTROIULTE VADUE also wiil be aszsoristed with a DATA LIST I.D,

or en ATTRISUTE 1.D, and will reguire identification by the IR preprocessor.

The many concepts and parawelers developed in this section, then, define
the IR langusge resuiremsuts) =ud the follovisz list of six langusge elemsnts
will reguire accommodation dn any IR data s=ction.

FROGRAM T.0.
CORREUTIVES
DATA LIST LD,
I‘H'}l :-J:I-
ATIRIEUTE 1.1,
ATIFEAE VALIE

Since the presrecsssor will ke designmted for Identiflcation of these elemsnts,

the specificavioz of the language and rvles for its use will determine, in turn,
many of the requiresects for the preprocessor.

>
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2.1.3 Definition and Rules of the TR language

This specification of the IR language is based on the concepts and
parameters developed in Beetion 2.1.2. Particular consideration Ils given
to generality, both in the langunge snd in the system capability, and to a
minimm of langueses rules and regtrictions. Therefore, this lanpguage
specificution 23 interrelated with the many »f the requirements for the IR
preprocessor, &5 well as the RSI format,

The primary purpose of the lenguage . however, is the retrieval of
infermmtion from ore o more data lists from remote stations; and both
the stored infornetion and its retrieval formot will determine many of
the words and rules for the IR langusge. Relative to matural language
elements, these words can be considered as NOUNS; and this speciflcation
of the IR language, then, is interrelated perticularly with the data list
word and format definitions.

Therefore, assuming this lnterdepondence between the RSI language,
the preprocessor and the data ligt reguirements, the following 5 rules are
defined for an IR date section with one request.

RUTE 1., Only defin=d words are to be used as connectives and as
program, dats lisi and attribute I.D.'s.

RULE 2. The program identification is to precede all other information.

RUIE 3. Any infamtion not attrlibuted to the next previous item l1g
to be intreduced by a data list I.D.

RULE 4. Any sttribube inforsation not associated with the next previocus
attribute I.D, 1s to be introduced by another attribute I.D.

RULE 5, Each attribute value is to bz enclosed by quotation marks, and
other quotation mrks are not to be used.

These 5 language rules accommodate the present system reQuircments.
However, to insure generality in this languige specification, 2 additicmal

riles will be defined for an IR data section extended to accommodate multiple

requasts.

RULE 6, Each request subsequent to the flrst is to be preceds=d by a
defined mrk.

RUIE 7. Only defined vords may be uged to identify the output of
one requcst s data in a gubsequent request.

This fubure extensicn of gystcm eapabilities, then, can be sccommoduted
by the present IR lanjfuape.




Under RULE 1, only defined words are to be used ms connectives
and as program, data list and attribute I.D.'s. The words to be used as
connectives are defined end discussed in the last part of this section,
and the program I.Do's will inelude several processor codes such as
(eIRL), %GUHJ], (cotr') and (PILE). Also, program I.D.'s will include
several worda such es LIST, IS, COUNT, ADD and DEIETE; and under the
relevant processor section, all such words for use with a processor code
are defined ana illustrated, For example,

(GIR1L) IS "SMITH" THE VENDOR FOR ASSY 286l
(GUrD) DELETE THE RATING IN PART XBlz AXD XB26

IR data secticn rules for each of these b processcr codes will be defined
end discussed separately in Sections 2.3., 2.h., 2.5 and 2.6. The data
list end attribute I.D. words will be defined by each application area;
and they will include such data list names and mnemonic codes aa ASSY,
SUPPLIER, P/N and P.0., and such atitribute namss as PART NO., NAME,

N.H. ABSY, RATING and STATUS,

Under RULES 6 and 7, the word IF as a program I.D., and the words
THEN, I8 and ARE ss connectives; are reserved by definition for future
uge in multiple and interrclated requests,

The IR langiage RULE 1 is necessary to insure exact identification
of each element by the preprocessor, and each word or words defined as
an element will be stored in varicus dictionary listings for preprocessor
inspection. The requirversnts for identifying new program or data list
words are detailed under (FIIE) in Section 2.6, but they can be summarized
in two general requirements.

1) Words defined for connectives, programs and data
lists are to be mutually exclusive.

2) An attribute I.D. cannot be identical to any data list I.D.

Each of the IR leangunge elements, except connectives and attribute
values, may require preprocessor identificaticn of "n" words in & sequence.
Although an attribute value also may contein several words, the quotation
rarks enclosing ench attribute value will identify it as a single word.
Each comnective is defined ma a single word, but any relevant combinations
with other comnectives, or with other IR elements, may be used. Any IR
elerent, then, can be expressed as the feollowing equatiom.

Any Meloment =P+ D+ I+ A +V 4+ C

Also, identification of relevanl dependencies can be expressed with subscripis;
for example, N.H. ASSY as an attribute I.D, In the ASSY data list can be
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expressed as Ay or as (Al,A2 ,J!L3}D « This relational terminclogy is
ASSY ABSY

used in the following equations to 1llustrate the IR language RULES 2, 3, &

and 5.

Since any C is a unique word and any F must precede sll cther
information (i.e., RULE 2}, these elements can be identified exaclly by
the preprocessor. Thus, the unidentified elements in the former equaticon
ere reduced, >

: unidentified element =10 <+ + + V
A S

RULE 3 insures the identification of any attributes cor item as being
interrelated in a datan list I.D. context and RULE 4 defines a context for
the assignment of ench attribute value to its attribute I.D. The previocus
equation, then, can be restated.

# tnidentifdied element = Dﬁ 4 Ina + ADn, v

Ap

RULE 5 permits preprocessor identification of each attribute value,
and the eguation ean be reduced again,

«» unidentified element = A + +
i g

and finally, words of thesc three elements can be differentiated by
sequence context and word definitions, subsequent to the identifieation of
each attribute value under RULE 5. The following example illustrates
geveral of the Il language rules, and particularly 1llustrates RULE 5.

I

, (GIRL) LIST THE DRAWING REFERENCE 3B AND NAME FOR AsSSY 2836
INTFNDED Pl P2 C A A2 ¢ A C P

1:'1:1 1°p, ‘“13111 en, 1 Ip

INCORRECT |
BUD POSSIBIE F1 P2 ¢ v c 2 c D
WITHOUT _' i 1w, T, ¢ Tap 2 'n,
RULE 5. | !
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RULE 5, then, can be considered necessery for 3 reasons;
(1) attribute values often must include the literal use of other IR
clements; (2) differentiation between IR elements by the preprocessor requires
exnet and unambiguous identifications; end (3) altemmate rulea include any
data probibitions for attribute values, rather than the single prohlibition
of internal quotation marks.

Additional examples of the IR languape rules are illustrated with
the IR elements identified, and with the I.D,'s of 2 arbitrarily defined

data lists.

DATA LIST T.D.: P/n N3R

ATTRIBUTE 1.D.'s: DATE DATE
QUANRTITY PART NO.
STATUS SUFFLIER NO.
SUPPLIER HO. MI0/Ss0 Ko.
NCMR NO. FR %O.
DATE RECVD. CAR NO.

(GIRL) LI1ST FACH NCMR FOR PART NO. "123" WITH THE DATE >"DEC.1,196L"

IE Elements: Pl P2 C D, C A.1. A.2 v

v c o C
h 'p M Vi Aanl 18,
(GUPD) ADD SUPPLIER No. "682" AwD "721" IN P/N 126X AND NCMR 6543

IR Elements: Pl FE2 A A2 Vv c v C D I c I
J.'Llll 1*p, Via, oh, 1 i, D, 11,

(GIRL) LIST EACH KCMR WITH MJ0/S0 Ko. "263" FOR P/N 1265X

RElements: PL P2 € D, € Al A2 V,, C D I
1 1°p, "1, i) 2 1,

(GIRL) I3 THE STATUS OF P/N 1266x "R"

IR Elements: L. P2 C AlDl [ Dl Ill'll “Iul

(GUPD) DELETE "261" AS THE SUPFLIER NO. 1IN EACH P/HN > 126°X AND > 1268%

IR E1 51
ement F1 B2 “1‘&1 c C Allnl Alznl [ S+ Dl c Iml C C IED1

Each IH comnective is defined as & single word, but these single words
may be used in any relevant combinations. The following list of defined IR
conneclives include 5 symbols alsc to be used a single words. Therefore, each
connective symbel I= to be isolated between blank spaces; and, except Tor the
# bracket gymbols, this use of blank spaces will be natural and will avold
additional data prohibitione as well #s special recognition ?mceﬂm-e:: in the
RS1 preprocessor. The 2 exact mennings for "aud," “or" and "in" are defined in
demonostrations following this listing of 35 IR connectives.
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> FOR AD (sequentiel)
< oF . ANDD (logical)
- WITH OR (inclusive)

[ ) EACH ONLY (one and only)
] EVERY FROM (not <)

NoT ANY 10 (=)

EQUAL AS on (=)

GREATER THAN THE AFTER (>)

LESS THAN A SINCE (>)

m AN BEFORE (<)

1 (for vertical searches and can HAVING (with)

precede only a data list I.D.)

Mgo, the following words are defined as IR connectives and reserved for
future use in multiple requests.

THEN
15 (=)
ARE (=)

Speeial connectives can be defined for any special programs, such
as CAICUIATE and LOGICALLY REDICE, as well as special procedures; and,
under present system requirements, each such special program is to be
identified by & special processor code, such as (CALC).

The IR connective ONLY is to be used with its natural meening,
and when identified by the preprocesscr, will be automatically interpreted
as "one and only." Therefore, the preprocessor will replace ONLY by
EQUALS and insert = second entry below the first with the connective
ANDD followed by a zero or blank in the dats element.

As connectives in the IR language, "and,” "or" and "in" each
have two exact meanings, &nd each 1s defined in 2 forms, i.e., AlD, ARID,
OR, ORR, IN and INN. All of these except ORR are defined as IR
connectives, and the definitions of these five ccnnectives are illustrated
in the following two demonstratlons.
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DEMCHSTRATION NG. 1

Assuming a single quality or gquantity "A," with everything else
being "NOT A," the definition of “everything" can be stated a5 a

diagram.
@ ROT A

By also assuming the 2 symbols "1" and "0" as another 2 value
system for expressing “everything," the above diagram can be restated
as & TRUT'H TABIF (a table of nll possible values).

A
o [(nOoT A)
1 |(a)

Simllarly, assuning the T™WO qualities or quantities "A“ and "B,"
the definition of "everything” can be stated both as a diagram and as a

truth table,
w5 T
A B A a
~\ .
-~ _,_/‘f U l

00

1|2

If "A and 3" are to be considered one ot a time and in seguence,
the COLWGE of the truth table will be relevont; and the IR connective
with thig SINUENTIAL defin{i{ion w#ill be "AND."

However, If "A and B" are to be conaldered together and at the
same time, the ROWS of the truth table will be relevant; and the IR
connective with this COINCIDENT (or LOGICAL) definition will be “ANDD."

If "A or B" is to be considered as "elther A or B or both topgether,”
the [R connective with this INCLUSIVE definitirm will be "OR": but if
"A or B" ig tu pbe considered as “either A er B but NOT both together,”
the TH connective with thils EXCLUSIVE definition will be "ORR."
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The 2 .r:ﬂm:ect.ives with natural spelling are commecnly used in
natural langusge, &nd the 2 with an extra letter are not,

The definiticns Tor these I IR connectives are summarized in the
follpwing 1llustration.

A B
L o
0 1
URR
1 0 CR
1 1 ANDD
ANRD

DEMCKSTRATION NO. 2

In an IR datn section, there also will be 2 definitions and 2 spellings
(IN and INN) for the word "in." However, use of the connective "INN" will
be regtricted by definition to "vertlical” (cr "Christmas Tree") searches of
data entries within a DATA LIST; and, therefore, the connective INN can
precede only & data 1ist I.D. "A vertical search is possible only in a data
list which permits the ITEM I.D. of cone entry to be also the ATTRIBUTE VALUE
of enother entry. For example, an entry in a data list with ASSEMELY as the
data 1ist I.D. may include NEXT HIGHER ASGEMBELIES or FEXT LOWER ASSEMELIES
s attribute I.D,'s; and the attribute velue for elther I.D. would be &n
ASSEMBLY mumber and, therefore, slso included ms an item I.D. elsewhere in the
same data list. This vertical interrelaticnship of information in a data
list is diagrmmmed in the following illustraticn.

®
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If the entries for such a data list represented QUALITIES,
C adied to C would = C and the entry for F would be:

F BEXT HIGHER B
HEXT LOWER c, H

Bowever, if the enlries for such a data 1ist represented
QUANTITIES, C edded to C would = 2C and the entry for F would be;

F HEXT HIGHER B
NH/QUANT TTY 2
NEXT LOWER C, H
NL/QUANTITY 2, 3

With both the "next higher" and "next lower" quantities, vertlical
gearch procedures could be defined for either the "next higher" attributes

(an ASCENDING vertical search) or the "next lower" attributes
(a DESCENDING vertical search).

However, in an ASSEMBLY data list, only the "next lower"
guantities are defined. Therefore, asguming the example diagram &s
representing asgemblies, the data list entries would be:

ASSY A N,L-ASSY B, C, D
QUANTITY Pl

ASSY B N.H.ASSY A, D
N.L.ASSY ¢ By B

QUANTTLY
ASET € NJH.ASSY

ABBY ' N.H.ASSY
NI IIIAEEY
QUANTITY

ASSY B N,H.ASSY

ASSY F  N.H.ASSY
N.L.ASSY
BUATTTTY

ABSY G N.H.ASSY
AGSY H  N.H.AsgY

e

™

g MmO B RrOoF = HO
R )
H
£
H

=

Comsidering only this list of data entries, such a cuestion as
"How many C's in A?" would be answered mnturally as 1., However, with a

vertical search down from the entry A, the answer would be 8.

Therefore, since both meanings must be accommodated in &n RSI, the
i languupge comnective "IN" will be defined for natuwral use; and "INW"
will srociy sy tyve of vertical search previously defined for a dats

list and stored in a special index.
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Restating the example question in the IR language and date sectlon format,
then, the R51 data section for "INN" would be:

(GIRL) COUNT THE QUANTITY OF N.L.ASSY "C" INN ASSY A
and the RSI data sectlon for "IN" would be:

(GIRL) LIST THE QUANTITY OF N.L.ASSY "C" IN ASSY A

2.1.4 Conclusion

The IR language 1s restricted and does have rules, since the inherent
differences between natural langusge and the computer data list langusge
meke some restrictions and rules pnecessary. The deta list retrieval
requirements are not compaiible in practiece with heuristie identifications
of ambiguous words and grammatical constructions; and, therefore, only a
simulated natuwral language ig possible in this syotem design without an
impractically large language processor. The integrated definition of the IR
language, formal and preproecessor, however, has permitted many of the interface
requirements to be defined for the preprocessor, with 2 minimum of rules and
restrictions defined for the language. Also, the 35 IR connectives provide
considerable flexibility and naturalness to the language; and particular
freedom of word sequence in the initial part of each IR derta section
simulates natural language practices.

The generality of the lenguage and format is evidenced by the
accommodation of either statements or questions; and, for future extension
of the system, any of Lhe RSI programs can be sequenced mnd interrelated
in one RSI data sectlon. Cenerality also is evidenced by the accommodation
of any external customers, and the potentiel of a remote network of such
customers is consldered desireable. The conceptusal definitions and
paraneters developed in Section 2.1.2., then, all are accommodated in this
IR languapge specification.
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2.2 Definition of the R53I Format and ules for Its Use

2.2.1 Intreduction

The ESI format and rules for its use will permit the automatie identifica-
tion of the user and the various operations and processes required for one or
more groups of data. Two basic sections are defined for the RSI format: the first
is the ADMINISIRATIVE SECTION to include information and codes for general
identificatior of th: RSI; and the sccond ic the I\TA SECTICH to ineclude ihe
identification of eny program and processor together with the relevant date
information. Each RSI includes one aiministrative sectlon followed by one data
section, and each data section potentimlly can include one or more requests. The
following speclfication of the REL format, then, includes the definition for
each of thes= two sections.

2&2-2 The ﬂmmiﬂtmtiﬁn Smt‘lﬂn

The sdministrative section will be defined to inelude the identification
necessary for remote outputs, processing priority, sccounting charges and informa-
tion security, Each of these identifications will be defined as & nam=, number
or code in an exact form, The following list includes the definition of each of
these numbers or codes assigned to the administrative section.

1) REMOTE STATION EXTENSION., § digits defined by the telephone
extension number of the input station, and required for call up
of the input station,

2) MNMME, plphebetic characters defined by the name of the person
initisting the RSI.

3) ORCANIZATTON CODE. 6 digit code required for report records and
account ing charges.

%) CHARGE NUMBER. 6 character code required for accoumting charges.

5) REQUEST PRIOHITY. 1 character code.

€) BUILDING. 2 charncters defined by the sender's office address,

and required for delivery of the output by either the remote
station or CDRC,

7} ROOM. 4 digits defined by the sender's office address (see 6.).

8) EXPENSION. 5 digits defined by the sender's own telephone
extensicn number (see 6.).

9) OUTPUT EQUIPMENT CODE. 3 character code to be defined as the
remote or CDRC equipment selected 'y the sender;, and required in
the cutpubt o=ldicas.
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10) REMOTE STATION EXTENSION. 5 digits defined by the telephone
extension mmber of the output statlon selected by the sender and
reguired in the output eddress. For programs external to the IR
section of the computer, this five diglt number wlll be stored as
the "flternate Ewtension” entry in the Job Informstion Block.

11) ATTEND, 2 characters to be defined for the sender to request prior
notification of any remote or CDRC output.

12) SECURITY CODES. 5 characters to iz def_ned for each person
authorized to initiate an R8I, and for sny restricted program,
IR data list or IR date list ATTRIBUTE, and required for access.

fmong these twelve administrative identifiestions, six will be mandatory
in IR requests; il.e., 1 through b for input identifiecation, and 9 end 10 for
the output sddress. Each of the other six will be defined for either omission
or inclusicn; and the formaet for these identifications will be defined zs
lineal with the segquence of identifications as in the ebove list, end with a
blank space following each identificabion. Excepl in the NAME, no blank spaces
will oceur within an identification; and, thereflfore, the RSI preprocessor will
recognize any one identification by its sequence end the type or number of its
charsclers, Any number of consecutive securlty codes will be recognized by the
preprocessor, and the preprocessor will compare eny security requirements
encocuntered in the retrievel of data with these security codes.

2.2.3 The Program and Data Section

When the Administrative Section 1s completed, & new line will be started
for the Program and Date Section; and the mechanlecal operation codes in the
equipment to be used will be assumed as transmitting a "NEW LINE" code, or an
"END OF BLOCK" code at the end of the old line to permit efficiency in the
"LONGITUDINAL REDUNDANCY CHECK." Any erbitrary mark, however, could be defined
to mark this pnew line.

The IR data section then is to be typed in o lineal (prose) format, line
after line, until the end of the dats is reached. Then the "END OF TRANSMISSION"
or "END OF DATA" code will te required to identify the dats being at an end.

Under the present system requirements, each IR dats section will be
introduced by a processor cede, such as (GIHL}, {GUPD], (GouT) and (FILE).
The formats for cach of these procescors are defined end discussed separately
in Bections 2.3, 2.4, 2.5 end 2.6; end several examples are included for each
Processor.

2.2.4

Since the RS format and langusge both are interrelated closely in
definition, and since paerticulsr consideration was given the simplicity and
naturailness of the IF langusge, the RSI forme! end the rules for its use ai=
extremely simple,
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The definition of the lineal format patural to prose text, and each data
section starting with a procesgsor code, left no unigque requirement for an
"END OF LINE" function code, other than to occur between the Administrative
section and the Data section. Therefore, minimmm rules and restrictions
have been-defined for the use of the R8I format Data section.

The Administmtive section has many rules and regulations, but this
data is considered to be essentinl to permit identification and the reference
information for establishing JOB TABLE entries either in the RSI program
section or in tre external part of the computer.

The IR preprocessor requirements for each processor are discussed in
the next b sections (2.3, 2.4, 2.5 end 2.6), and many of the solutions for
the interface between natural languege and computer retrieval of stored
data have been assigned to the processors as well as the preprocessors.
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2.3 (GImL)

(GIRL) identifies the processor to be used for information retrieval.
Other processors are defined for updating stored information, for special
outputs and for initiating new data lists; and these other processors are
defined and discussed in Sections 2.4, 2.5 and 2.6. The following words
aere defined as program I.D.'s for use in (GIRL) remote siation inputs:

COunT

LIST

I35

ARE

DICT. LIST

Except for (GIRL) DICT. LIST requests, the language and format rules

for & (GIRL) RSI are the same as those defined for the IR langusge in
Section 2.1.3. and for the format in Section 2.2. PFach R8I dats section is
to be introduced by the processor code (GIRL) followed by one of the program
I.D. wvord definitions in the above list, and the separate context use of
IS5 and ARE as connectives is not contredicted by this definition of ths

2 words as program I.D.'s. An RSI to the (GIRL) processor, then, can be
either imperative using COUNT end LIST, or a question using IS and ARE.

For example:

(GIRL) LIST EACH NCMR AND DATE FROM "NOV. 1, 1964" To "DEC. 1, 196L"
FOR PART KO. "12345" AND SUPFLIER NO. "75439"

(GIRL) IS "JAN. 10, 1965" THE DATE RECVD. FOR P/N X6238
(GImL) 15 “suITR" THE OWLY VENDOR FOR ASSY X2836
(GIRL) counT THE TRANSISTORS INN ASSY X2836

(GIKL) LIST EACH NCMR AND DATE FOR F/N 12345 ANDD
SUPPLIER 75L39

Any connectives which are irrelevant will be identified as such in the
dietionary, and special connectives may require special procedures either
in the preprocessor or in the processor.

The output format for the (GIRL) processor will be defined by the
given elements in the processor format, and dasta retrieval "bridges" will

not be included in the output column headings. In the previous example,
then, the output format would be:

SUPPLIER P/ NCMR DATE

75439 12305 6282  Dec. 6, 1964
6288 Jen. k4, 1965
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If the program 1.D. words are (GIRL) IS or (GIRL) ARE, however, the output

will be based on a comparison of the retrieval data and the given data, IT
the data agrees, the output format will be preceded by YES; but if the data
does not mgree, the output format will be preceded by NO.

The language and format rules for a (GIKL) DICT. LIST entry are the
same ag¢ for other (GTRL) requestis, except the noun vocazbulary for data list,
item and attribute I.D.'s ia delined by the preprocessor dictionary data
lists, This vocabulary is defined in the following table.

Program I.D.

Data List I.D.

[

Item 1.0,

Attribute I.D.

(GIRL) DICT. LIST

IR/DICT.
«a==ATTR,
Ggour/nIcT.

IR data list I.D.'s)
IR attridbute I.D.'s)

CONVERSIOR
CORREIATIVE
SIZE/DL
SIZE/ITEM
¢/ TiFE
C/MIN.
C/MAX.
c/PATTERN
IR/sC
UPD/sc

Except for the different vocabulary for data list, item and attribute I.D.'s,
then, the languapge and formst rules for a (CIRL) DICT. LIST request are the

same ag thoce defined for the cther (GIRL) inputs.

For example,

(GIRL) DICT. LIST THE CORRELATIVE OF NCMR NO. IN THE IR/DICT.

FOR P/N ATTR.

In the IR dntn list attributes above, the security codes are protected from
retrieval and wnsuthorized updating, since they are Lo be stored with

"no-print" procedure codes,

above are discusced and defined in Seetion 2.6,

Each of the several attribute I.D,'s listed

The (GIKL) processor requirements, then, will include vertical search
procedures, counting, cumdldative counting, liot making, comparison of lists

gnd individual values as well ns dnla retrieval.

These several regquirements,

however, in addition te the many preprocessor requirements, permit a minfimum
of rules and restrictions in the (GIRL) language and format.
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2.4 (curp)

(GUPD) identifies the processor to be used for updating information
stored in any data list, end the following words are defined as program
I.D.'s for use with the processor code (GUPD),

ADD
DRLETE
CHANGE (associated with the connective TO)

ADD
DICT. DELETE
CEANGE

Except for (GUPD) DICT. requests, all language rules for a (GUFD) request

are the same as those defined for the IR langwage in Section 2.1.3., and

the (GUPD) format rules are the same as those defined in Section 2.2.
Therefore, except for the defined program I.D. words, (GIRL) mnd (GUPD)

have identieal language and format requirements. The (CUPD) RSI data section,
then, is 1llustrated in the Tollowing examples:

(GUPD) ADD NCMR 6543 WITH DATA "JAN. 8, 1965"
PART NO, "1265X" SUPPLIER KO. "682"
AND MJO/80 BO. "263"

(GUPD) DEIZTE "H" AS STATUS IN P/N 1268%
(CUPD) CHANGE STATUS OF P/N 1268X TO "E"

(GUPD) CHANGE FACH DASHE NO. GREATER THAN "12"
T0 "10" IN P/ASSY 12468 1260 AND 13016

(cUPD) DELETE P/N 1268X

The preprocessor dietionaries, however, are to be updated by (GUPD)
DICT. requeste; and this dictionary information requires a different vocabulary
for the data list, item end attribute I.D,'s. This vocabulary is the same
ac that defined in the previous section for a (GIRL) DICT. LIST input.
hxcept for a different noun veoeabulary, however, the lenguage and format
rules for the (GUPD) DICT. regquests are the same as those defined for the

other (GUPD) inputs, for exasmple:

(GUPD) DICT. CHARGE THE IR/SC OF SATARY TO "16908" IN EMPL/NO.
ATTR, IN TEE IR/DICT.

2-20




2.5 (gour)

(GOUT) identifles the RSI processor to be used for requesting aa output
vith ‘a special format, and the following words are defined as program I.D.'s
for use in (GOUT) requests:

LIST
FORMAT
PRINT

(GOUT) PRINT mey not be used under the present system requirements, but it is
derined as an extended capabillty for possible future accommodation of remote
requests for special reports to be created from GOUT procedures etored as
information data lists.

Since the initinl system implementation is not to include the storage
of procedural information for special outputs, each (GOUT) RSI for the
present is required to furnish all relevant information both for data re-
trieval and for format procedurcs. Rach (GOUT) RSI datm section, then, is
required to include 2 parts; the firet part, identified by (GOUT) LIST, for
the data retrieval input; and the second part, fdentified by (GOUT) FORMAT,
for the output format procedures.

The langusge 2nd format requirements for the (GOUT) LIST part are
identical to thase for a (GIRL) LIST entry, and this first part of o (GOUT)
R51 data section is to identify all information to be retrieved from data
storage for use by the (GOUT) FORMAT procedures. Therefore, the (GOUT) LIST
noun vocabulary for data list and attribute X.D.'s is identical to the IR
lnangusge vocabulary, and is defined by the terms listed in the preprocessor
dictionary of IR data lists. For example, assume the following IR data lists
end the special output headings.

Data Tist I.D.'s : PURCHASE ORDFR or P/O  COMMODITY CODE or c/C

Attribute I.D.'s : DATE NAME
CUSTOMER STD. HRS./$100
COMM. CODE
QUANTITY
VALUE
SCHED. DEL.

Title: WORKLOAD FORECAST BY WEEK
Column Headings: SCHEDULED DEL. DATE
COMMODTTY CODE
- QUANTTTY SCHEDULED
MAKPOWFR REQUIREMENTS

In this example, ther, the (GOUT) LIST part of the input data section migh'
be:
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(couT) IIST THE QUANTITY AND VALUE FOR EACH P/O WITH SCHED.
DEL. FROM "NOV. 30, 1964" AND BEFORE "“DEC. 25, 1964"
ANDD WITH COMM. CODE > "1199" AND < "1LOO" AND THE
¢/C 5TD. HRS,/$100

A dets list "bridge” between the two data lists is mssumed as being the correl-
ative value "B, C/C" listed with the attribute I.D, COMM. CODE in the IR die-
tionary. Such a data list correlative is defined and exampled under (FILE) in
Section 2.6.

The language and format reguirements for the (GOUT) FORMAT part, however,
differ from those for the IR language, since connectives are not to be used
and the noun vocabulary for (GOUT) FORMAT is defined differently. The definition
of this special voeabulary for (GOUT) FORMAT is based on the specifications of
stored GOUT datn lists for future retrievael by (OOUT) PRINT requests. These
future data listas will be indexed in & preprocessor GOUT dictionary by the
nurber or mnemonlce code of each report, and each GOUT data list will use item
and attribute I.D.'s from defined common lists. For example, the vocabulary
nouns relevant to (GOUT) FORMAT are defined in the following lists:

Data IList I.D.; XX

Ttem I.D.'s: TITLE
corfi1. . . n
TP/l . « « D

Attribute I.D.'s:

CORRELATIVE
HEADING

SORT

GROUP 1 START
GROUP 2 START

The item I.D. TP/l. . . n is the mnemonic code for TERMINAL PROCEDURE/l. . . n,
and 1t identifies ealculation procedures which are to be performed using the
completed GOUT columns of data or the column totals. For example,

™/ COREELATIVE "Fl, T8" "F2,T9" "F = F1/F2"
HEADING "OVERALL DELIVERY MEAN"

TPf2 CORRELATIVE "F1, CT" "F = MEDIAN F1"
HEADING Y4, LATE MEDIAN"

The CORHETATIVE attribute value is to inelunde any relevant values for three
types of interrelational procedures. The first type of GOUT correlative
defines the IR data to be copled as column data, end this type of correlative
is identified ty the code letter R followed oy the relevant attribute and data
list I.D.'s. For example,

cor/2 CORRELATIVE "R, COMM. CODE, P/O"
HEADING "COMMODITY CODE"
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The second type of GOUT correlative specifies totals for a colum, and this
type is defined by the code letter T. TFor example,

coL/3 CORREIATIVE "R, QuANTITY, P/O" "o
HEADIKG "QUANTITY SCHEDULED"

The third type of COUT correlative definea Lhe function for caleulating the
data of o column, and is identified by the code letter F used to specify both
the function and the IR dats wvariables. For example, :

coL/k CGRREIATIVE "F1, VALUE, P/0" "F2, STD.
HRS./$100, c/c" "F = F1/F2" ""
HEADING "MANPOWER REQUIREMERTS"

The SORT mttribute value defines the data format for the ascending sort
procedures, and is identified by the code letters, D, An or Nn. D defines a
numerical sorting with the decimal point on the right of the least sipgnificant
sorting digit. An defines an alphabetic sorting with the mth character counted
from the left being the most significant letter. Similarly, Nn defines &
numerieal sorting with the nth character counted from the right being the
least significant sorting digit. Alpenumeric values, then, can be defined
with either numerie or alphsbhetic sorting procedures. No mccommodation for
descending sort procedures is defined for GOUT column data.

The GROUF 1 START end GROUP 2 BTART attribute values define the data
value grouping within a column of date. The difference between the 2 values
will be calculated by ths GOUT processor and used as a constant inerement

for grouping all relevant data. For example,

COL/1  HEADING "SCEEDULED DEL. DATE"
GROUP 1 START "NOvV. 30, 1964"
GROUP 2 START "DEC. 7, 1964"

Assuming data for this example, the grouping of the column data then might be:

SCHEDULED
DEL. DATE

DEC. 3, 196k
DEC. 2, 196k
DEC. 5, 196k
DEC. 3, 196k
pEc. b, 1965

m; -12, 195]"'
DEC, 9, 198k
DEC. 10, 196L
DEC. 8, 1964

DEC. 15, 196k
D2C. 20, 1964
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The GOUT processor automatically will total the data for each column with
8 correlative value T after the column procedurcs are completed, and before the
TP/l. . . n procedures are started., Also, all columns with & correlative value
T automatieally will be sub-totalled at the end of any coluwmn grouping. The
previous example, then, would have the following control breaks.

SCHEDULED
DEL. DATE

DEC. 3, 1964
DEC. 2, 1964
DEC. 5, 1964
DEC. 3, 196k
pEC. L, 1964

TOTAL

DEC. 12, 196k
DEC. 9, 196k
DEC. 10, 196k
pec. 8, 1964

TOTAL

DEC. 15; 1964
DEC. ED, lgﬁil‘

TOTAL
GRAND TOTAL

The GOUT processor eutomatically is to specify the horizontal teb and
line feed for each (GOUT) RST, except in the future processing of (GOUT)
PRINT requests using stored GOUT data lists which inelude these specifications
as nhtribute values. Alao, the GOUT processor automatically is to determine
the Lype of cutput equipment specified in the HSI Administrative Section;
end, for equipment with page control, the GOUT processor is to include on each
page of the output m PAGE NO., the REPORT KO. and COLUMN HEADINGS and, on the
last line of each page except the last page, the entry "CONTINUED ON FEXT PAGE".

Therefore, considering the exmmple assumed earlier in this section, the
(GOUT) FORMAT part of the RSI might be:

(GouT) FORMAT XX TITLE KEADING "WORKLOAD FORECAST BY WEEK" COL/1
CORRELATIVE "R, SCHED, DEL., P/0" HEADING "SCHEDULED DEL,DATE"
GROUP 1 START "NOV. 30, 1964" GROUP 2 START "DEC. T, 1964"
COL/2 CORRELATIVE "R, COMM. CODE, P/O" HEADING “COMMODITY CODE"
SORT "N1" GROUP 1 START “1200" GROUP 2 START “1300" COL/3
CORREIATIVE "R, QUANTITY, P/0" "T" WRADING "QUANTITY SCHEDULED"
COL/l CORRELATIVE "Fl, VAIUE, P/0" "F2, STD. HRS./$100, c/c"
"F = F1/F2" "I HEADING "MANPOWER REQUIREMENTS"

2-24




The output format, then, for this (COUT) LIST and (GOUT) FORMAT exemple
would be:

SPECTAL REPORT
WORKLOAD FORECAST BY WEEK

SCHEDULED  COMMODITY QUANTTTY MANPOWER
DEL.DATE COnE SCHEDULED  REQUIREMENTS

Dec. 5, 196k 1234 360 12.0

Dec. 3, 1964 1265 700 L2.0

Dec, U, 1964 1291 100 3.2

SUB-TOTAL 1100 57.2
Dec. 3, 1964 1306 10000 7.0

Dec. 2, 1064 1309 2000 k.o

SUB-TOTAL B 12000 11.0
TOTAL 13100 68.2
Dec. 9, 1964 123h 200 5.0

Dec.10, 1964 1239 1200 7.8

SUB-TOTAL 1400 12.8
Dec.12, 1964 1310 5000 e

Dec. 8, 1964 1362 10000 20.2

SUB-TOTAL 15000 574
TOTAL 16400 70.2
Dec.20, 1954 1315 1000 6.8

Dec.15, 1964 1339 Looo 2.5

SUB-TOTAL 5000 9.3
TOTAL 5000 9.3
GRAND TOTAL 34500 1077

The initial system implementstion, however, will not permit the group-
ing of column data, terminal procedures or the use of column data end column
totals 4n correlative functions; and these capabilities are defined only to
permit possible future extension of the system. Under the present system,
then, the (GOUT) FORMAT vocebulary is limited to the following list.
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Dats List I.D.: x

Item I.D."=: TI'TLE
(551 5 HE
Attribute I.D,'s: CORRELATIVE
HEADING
SORT

Therefore, in the previcus illustratlon, the present system capabilitics womld
1imit the (GOUL) RSI uata section to being, for example,

(Gour) LIST THE QUANTILY AND VALUE FOR EACH P/O WITH SCHED. DEL.
FROM "NOV. 30, 1964" AND BEFORE “DEC. T, 1964" ANDD WITH
COMM CODE > "1199" AND < "1L00O"™ AND THE C/C STD. HHS./$100
(GOUT) FORMAT XX TITLE HEADING "WORKLOAD FORECAST FOR WEEK
ENDING DBC, 7, 195h" cOL/1l CORREIATIVE "R,COMM. COIE, P/o"
HEADIKG "COMMODITY CODE™ SORT "N1" COL/2 CORREIATIVE "R,QUANTITY,
P/0" "' HEADING “QUANTITY SCHEDULED" COL/3 CORREIATIVE "F1,VALUE,
Pfo" "p2,sTD. HRS./$100, c/c" "¥ = FifF2" "1" HEADING
MANPOWER KEQUIREMENTS"

The corresponding output format then would be:
SPECTAL REPORT

WORKLOAD FORECAST FOR WEEK ENDING DEC. 7, 1964

COMMODITY QUAKRTITY HMANPOWER

CODE SCHEDULED REGQUIREMENTS
1234 300 12.0
1265 700 42,0
1291 100 3.2
1306 10000 7.0
1309 2000 4.0

CRAND TOTAL 13100 68,2

The nvallsbility of current data with use of (GOUT) remote station
inputs is intended to eliminate the need for complex reports and periodic
bulk report printings. However, the language and format requirements for the
{GOUT) processor have been defined to include these capabilities for possible
extension of the present system to accommodate any transitional requirements.
The use of stored GOUT datm lists, however, may be depirable for freguently
used COUT regquests: end extension of the present system specifications to
include SGEJ{I’I‘} FHIKT inputs would permit retrieval and updating of both the
present (GOUT) LIST i{nformation nnd the (GOUT) FORMAT procedures. For
example, assuming thn last previous example nhove were store in GOUT data
list form under the data list I.D. ¥W-3, the entire (GOUT) RSI dalu section
thoen could be:




(cour) PRIKT FW-3 WITH P/0 SCHED, DEL. FROM "NOV. 30, 1964" AND
BEFORE "DEC. 7, 1964" COMM. CODE >"1199" AND < "1k0OO" AND
TITLE HEADING "WORKLOAD FORECAST FOR WEEK ENDING DEC. 7,1964"

The (GOUT) processor then would interpret the (GOUT) PRINT input as updating
corrections to the information stored in the dnta llst FW-3, snd the processor
would correct the retrieval and output formmts to correspond with the input
corrections. Therefore, the language and format rules defined for the (Gour)
processor will accommodate system extensions either for the future convenlence
of the user or for transitionsl report requirements.

2.6 (FILE)

(FILE) identifies the RSI processor to be used for initiating nev data
liste; and the following words are defined as program I.D,'s for use in (FILE)
requests.

DICT.
DATA

For the initiation of a new dsta list, each (FILE) data section is to
have 2 parts; the first part is to be (FILEB PICT., and the second part is

to be (FIIE) DATA. The first psrt is required to update the vocabulary in

the preprocessor dictionary to include the new dnta list 1.D. and the attribute
I.D.'s;, and to include for each 1I.D. any specinl security codes, any data format
audit codes and any data correlation codes. Alsc, with the IR data list I.D.,
the estimated slze of the new data list is required to permit the efficient
assignment of disk storage location for the new data list by the (FILE) proe-
essor. The second part is to provide the data for sterage in the data list
form. Although a (FILE) RGI data section may include either (FILE) DICT. or
(FILE) DATA ns a separate entry, the (FILE) DATA input cannot be processed
unless it has been preceded by the associated (FILE) DICT. input.

The (FILE) DATA information i1z to be stored sequentially before input,
and the (FILE) processor is to store the informatien directly and without
gsorting procedures. Also, the (FPILE) processor does not ereate cross-index
data lists interrelated with existing data lists, and the user is responsible
for the relisbility of the (FILE) DATA information. However, any information
of uncertain reliabllity can be entersd separately into the new data list as a
subseguent (GUFD) ADD input, sinece the (GUPD) processnr does create dnta entries
recuired by defined interrelationships between exlsting data lists. These dats
list ipterrelationships are defined ms torrelatives and are discussed later in
this section.

The languuge and formut requirements for a (FILE) input differ from
those for a (GIRL) or (GUPD) request, and (FILE) DICT. end (FILE) DATA each
have gtrictly defined forms and uses. The following voesbulary is defined
for each of these 2 parts of a (FITE) input.
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i

Il’rugram I.D. Data List I.D, Item T.D. Attribute I.D.

I(FILE} DICT. IR/DICT. (IR data list I.D.'s) CONVERS LON
--~ATTR. (IR attribute I.D.'s) CORRELATIVE
GOUT/DICT. SIZE/DL
STZE/ TTM
¢/ TYPE
C/MIN.
C/MAX.
C/PATTERN
IR/sC
uPD/sc

(FILF) DATA | (IR data list I.D.'6) | (IR item I.D.'s) (IR attribute I.D.78)

i

As discussed in Section 2.5., the GOUT/DICT. 418 not included in the
present system requiremenis; and, therefore, definition of iis associated

vocabulary and further discussion of this type of (FILE) imput is not included
in this section.

The data list J.D.'s and attribute I.D.'s for a new IR dats list are to
be defined under the fellowing rules:

1. All words defined for IR connectives, and all program, data
list and item 1,.D.'s are to be mutuslly exclusive.

2, ALl words defined for IR connectives, and mll program, item
and sttribute I.D.'s are to be mutually exclusive.

3. An attribute I.D. cannot be identical to any deta 1list I.D.
or to any data list I.D. in a sequence with one of its
attribute I.D,'s.

These rules can be summsyized and expressed as eguations,
1. DETIFPEC
2. AET4EPHC

3 Ay # DDA, b Ay D
x ""ﬁ.v y ¥

AMlthough the format and langusge defined for (FILE) DATA is very
similnr to those f- v (GIRL) and (GUPD), the (FILL} DATA language does nou
include connectives and does have siriet rules of seguence. All item I.D.'s
for the new duta list mre to be in an ordered sequence, each jitem I.D. is to
precede its assoclated information, and eech attribute I.D. is to precede any

relevant attribule velues. These same rules of sequence also are defined for
(FILE) nicT.

ra




The SIZE/DL and SIZE/TTEM values are relevant only to the new data list
I.D.'s, with the SIZE/DL being the estimated number of items in a pew data list
and the SIZE/TTEM being the estimated nuwber of characters in an average item.
For example,

IR/DICT. P/N SI1ZR/DL "1500"
SIZE/TTEM vag

IR/DICT. HOMR SI7E/ DL "1000"
SIZE/ITEM ™30

Separate security codes may be assigned for informatlion retrieval requests,
i.e., (GIRL) and (GOUT), and for information updating, i.e., (GUPD), to any data
list I.D. ¢r any attrlbute I.D. Each such security code is to be included as a
value for either IR/SC or UPD/SC. For example,

IR/DICT. EMPL/NO. UPD/s¢ "306hg"
EMPL/NO. ATTR. SALARY IR/SC "LosaR"
UPD/&C "30682"

Any securlity code assigned to a date list I.D., is to be effective alno for any
attribute I.D. within the data list, but individual security codes also may be
assigned additiomlly to any attribute I1,D,

Any formut sudit required by data relisbility of en item I.D. or an
attribute value is to be listed in the TR/DICT. under the associated data
1ist I.D. or attribute I.D. Any such format eudit is limited to one or more
of the character specifications defined by C/TYPE, C/MIN., C/MAX., and
C/PATTERN, The C/TYPE value is to be the letter code A for alphabetie, N for
numerdic or AN for alphenumeriec., The C/MIN. value is to be the minimun mmber of
characters defined for a formnt audit; and, similarly, the C/MAX. value is to
be any defined maximun number of characters. The C/PATTERN value is to be the
pattern sequence of alphabetic, numeric and symbol characters defined for a
format audit; and the pattern asutomatically will be Justified to the right
except with an associated C/TYPE "A". For example, assume each item I,D, for
& new data list I.D. ASSY is to be alphanumeric, is to have exactly 8 characters,
and is to have an exact patiern of 5 digits followed by a hyphen and 2 letters.
This format audlt, then would be defined by the following entries,

IR/DICT.  ASSY ¢/ TYPE "AN"
c/MIN, g
C/MAX. ugn .
C/PATTERN "HNRNE-AR"

The CONVERSION value is releviant only to sttribute I.D.'s with input
values specified by the user for conversion to mumeric form to permit arithmetic
comparison procedures, For example, if an attribeie I,D. value which is ¢ calen-
dar date is to be compared as being less than or greater then other calendar
dates, it must be converted from DEC. 3 1964 tc AUI203 to permit either compari-
son or secuenclng with other calendar dates. The specification of any such con-
version {s to be defined by the user in the IR/DICT. and the CONVERSION value is
to be the code letter defined for euach type of data format change, and the letter
D is defined for the conversion of calendar dantes to number form. For example,
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P/N ATTR. DATE CONVERsION "D"

The CORRELATIVE valucs sre te include any interrelationships specified
by the user for the automntic updating of cross-indexed data liet and attribute
I.D.'s, for the creation of retrieval "bridges" between data lists by the
preprocessor, for caleulaling sn attribute value as a function of other
stored deta, for coupling the multiple velues of 2 attribute I.D.'s, for
vertical cross-indexing within a data list and for the eliminetion of redundant
data storage requirements. Any of nine types of data correlation codes mav
be defined for a date list I.D. or an atiribute I.U., and these nine types
are defined in the following table.

- AUTOMATIC
DEFIRITION CORRELATION CODE TYPE
LETTER
IR | UPD
An 1.D. with data whieh also is | no no B Data list "bridge"
stored under another I.D. no yes X Cross-index
yes yes i Directional data chsin
An I.D. with data which is yes | no R Reference address
stored ONLY under another I.D. yes | yos 8 Reference address
An I.D. with each consecutive
datum correlative with a ho C i in fupfiergnﬁugslgf
datum under another I.D. yes | yes D ) ke
Vertically interrelated I.D.'s | Ohi¥| ¥eo " :’-":‘i"“ﬁd&
within & dats 1list R ARCER RIS
An I.D. with dnatn which is
to be ecalculnted as a defined o e ¥ Function for
function of dals stored under ye data synthesis
one or more other 1.D.'s

Each CORFREIATIVE value ie to include a8 code letter;

and, except for

V and ¥, each code letter is to be followed elther by the data list I.D.

or by the attribute 1.D. and the dets list I.D.

The code

letter V is to

be used alone, and the code letter F is to specify both the function and

the IR data varisbles.

EXAMPLE 1) Assume a new data 11st P/ASSY which is to have vertiecal
interrelationships, and which also is to have coupled
values for H.L. ASSY and NL/QUANTILY.
ASSY data is independent of the NL/QUANTITY; and,
therefore, the N.L. ASSY is assipned the code letter "C."
The retrieval of NL/QUANTITY duta, however, is dependent

&

Retrieval of N.L.




EXAMPLE 2)

EXAMPLE 3)

for meaning on the retrieval of the N. L. ASSY data; and,
therefore, the NL/QUANTITY is assigned the code letter "D".

P/ASSY (v)
NAME
HG. NO.
K. H. ASSY Ev;
N. L. AssY (v){C,NL/QUANTITY,P/ABSY)
NL/QUARTITY (D,N. L. ASSY,P/ASSY)

' Therefore, the relevant (FILE) DICT. eniries can be expressed

figuratively as:

IR/DICT. P/ABSY CORREIATIVE  "y"
P/ASSY ATTR.  NAME
5 IHG- H‘ﬂi
N.H.ASSY  CORRELATIVE "y

N.L.ASSY  CORRELATIVE  "V" "C,NL/QUANTITY

NL/QUANTITY CORREIATIVE  "D,N.L.ASSY,P/ASSY"

Assume a new date list is to have two pames, PART and P/N.
Therefore, the relevant (FILE) DICT. entries can be expressed

fipuratively as:

1R/DICT. P?RI' CORRETATIVE  "s,P/n"
B/

In this example, all the data then 1s stored in the Pfl"l data list.
Assume a new data 1ist is to be interrelated with another datn
list in IR requesis and oubpul form=ts, but the interrelationship
betwveen the data lists is to be automatiec only when required azs
& "bridge" between apparently unrelated I.D.'s.
P/N NCMR

NAME DATE

NCMR MO, (B,NCMR) SUPPLIER NO.
In this example, the atiribute I.D. NCMR NO. also may be
coneidered as the date list I.D. NCMR to permit automatic
correlation of apparently unrelated I1.D.'s in an IR entry such as:
(GIRL) LIST THE SUFPLIER NO. FOR P/n 2368
The relevant (FILE) DICT. entry can be expressed figuratively as:

P/N ATTR. NCMR NO. CORREIATIVE "B,NCMR"

ot

P/Assy”



EXAMPLE L)

EXAMPLE 5)

EXAMPLE 6)

EXAMPLIE T)

Afsume a new data list is to include a refersnce to & yalue
stor=d in another data list,

P/ASSY ' NG
NAME TITLE
ING. NO. (B, IMG.) 2A~REF,
REF. (R, IB-REF., TWG.) 3B-REF,

There“ore, the relevant (FILE' DICT. entries can be exprest-d
figuratively as:

P/ASSY ATTR.  DWG. TO. CORREIATIVE "B, IWG," .
REF. CORRELATIVE "R, 3B-REF., ING.'

Assure a new data 1ist is to be cross-indexed for IR requests
and output formats by either name or number.

EMPL/NO. (X,NUMBER,EMPL/NAME)  EMPL/NAME (X,NAME,EMPL/KO.)
DEPT. > NMBER (X,EMPL/NO.)
FAME (X,EMPL/NAME)

In this exemple, the cross-index also deseribes a double
bi-directional chaining of information 1.D.'s. The relevant
(FILE) DICT. entrles can be expressed figuratively as:

IR/DICT. EMPL/NO.  CORRELATIVE "X, NUMBER, EMPL/NAME"
NAME CORREIATIVE  "X,NAME,EMPL/FO."

EMPL/IO. ATTR. NAME CORRELATIVE  "X,EMPL/mAME"

EMPL/MAME ATTR. NUMBER CORRELATIVE  “X,EMPL/NO."

Assume n nev data 1ist is to be interreleted mand interdependent

‘with another data list in & directional cheining of information.

P/E SUPPLIER (Y,SUPFLIER NO.,P/N)
NAME NAME
COST ADDRESS
SUPPLIER NO.(Y,SUFPLIER) RATIEG

In this example, the single hi-directional chnining of I.D.'s
can be considercd as linear-indexing in contrast to cross-indexing.

The relevant (FILE) DICT. entries can be expressed figuratively
as:

P/N ATTR. SUPPLIER NO. CORRELATIVE  "Y,SUPPLIER"
IR/DICT,  SUFPLIER CORRKLATIVE  "Y,SUPPLIER nNo.,P/N"

Assune a new data list is to include an attribuie I.D. with
n retrieval value to be caleylated from other stored dota.

B/
CosT
WEIGHT
$/18. (F1,cos0,m/a)(F2 NETEHD, PR F = F1/FR)

=37




Therefore, the relevant (FILE) DICT. entry czn be
expressed Tiguratively as:

P/l ATTR. $/LB. CORREIATIVE "F1,COST,B/N"
"FE,'.J‘EIGHI'{P,’N"
"P = FL/F2"

Therefore, by combining these individual definitions, an example can be
constructed for a (FIIE) input initiating & new date 1ist. Assume the following
new data list, attrioutes and correlatives with exlisting data lists.

PART or P/N

DATE
QUANTITY

NCMR NO. (B, NCMR)
STATUS

Also, assume the item J.D. format is to be at least T alphanumeriec characters
with the first & characters from the right being numeric, the estimated number
of items es being 2000 with an average item size of 25 chammcters, the attribute
value for DATE is to be converted to nwnber form for comparlson processes, there
are 10 be no security codes for IR and sny (GUPD) input for the data list is to
have the security code 13609. The (FILE) input, then, would be a standard Admin-
— istretive Section followed by the (FILE) data section which can be expressed
figuratively nas:

(FILE) DICT. IR/DICT. PART CORKELATIVE "EI,P,:"H"
1 SIZE/DL "o"
P/n ¢/ TiFE "ant"
C !m "T“
B ¢/PATTERI "
SIZE/DL "gooc”
SIZE fl'm'i "Eﬁ-"
- UPD/SC "13609"
P/N ATTR. DATE CORVERSTON 1 i
QUANTITY
., NCMR NO. CORRETATIVE "B, NCMR"
STATUS
(FILE) DATA P/N 123h5 MTE "JAN. 7, 1965"
QUARTTTY "20"
r NCMR KO. "3604"
ETATUE IIHII
12346 DATE "JaN. 8, 1965"
QUANTITY "18"
STATUS "a"
12348

(ete. to the end of the last item I.D.)

This figurative arrangement of the (FILE) data sectifon then can be




expressed directly in the linesl format defined for the (FILE) RSI data
section.

(FILE) DICT. IK/DICT. PART CORRELATIVE "S,B/K" SIZE/DL
"o" P/N C/TYPE "AN" ¢/MIN. "7" C/PATTERN "HmEN"
SIZE/DL "2000" STZE/ITEM "25" uPD/sc "13609" P/N
AR, DATE CONVERSION "D" QUANTITY NCMR MO.
CORRELATIVE "B,NCMR" STATUS (FILE) DATA B/N
12345 DATE "JAN. T, 1965" QUANTTTY “"20" NCMR NO.
"3604" STATUS “H" 12346 DATE "JAN. 8, 1965" QUANTITY
18" BTATUS “A" 12348 ...

This lineal format defined for the (FILE) RSI data section is suitable for a
remote or & computer input using a sequence of punched cerds, a punched tape
or a magnetic tape; and, of course, the lineal format also permits the usc of
a remote typewritten input for initliating new data lists with very few items.
Also, for converience in large volume inputs certain additional compressions

' are possible to minimize the (FILE) input language.

As in the other parts of this system design, emphasis 1s given to a
minimum of rules and restrictions on both the language and the format for
initinting a new data list; and, wherever possible, interface requirements
have been assigned to the camputer rather than ts the user. The complex
security safepuards, for example, are to be enforced by the computer, as
well as the requiremenis for word recognition eand a complex audit of the
vocebulary in a now data listi and the existing dictionary worda. The
correlatives, however, cannot be defined execcepl by the user; and the 9
defined correlative types permit great flexibility in cross-referencing
data for retrieval, for updating or for output formats. With relstively

simple longuage &nd format requirements, then, a new data list can be initinted

with very complex interrelationships to existing data and with automatic data
security.

2-34




3, DEFINITION OF USER REQUIREMENTS FOR INITIAL INPLEMENTATION
OF [IE SYSTEM

3.1, Introductlion

This section defines the user requirements and any changes in
system capabilities for the implementation of a limited version of
the IR system. Limitation of the system as defined in Sectlon 2, is
required both by equipment constraints and to expedite an early
implementation schedule, This necessary limitacion, however, has
been conlfined to a [ew deletions of lanpuage and processor capabllitles;
and these deletions are (1) the frecdom of word order in the initial
part of an input and, therefore, (2) the interrosative form for
retricval requests, (3) many of the words defined as language
connectives, (4) the storage of special output requests and (5) some
of the possible definitions for the avtomatic conversion and calculation
of data. Any of these deleted capabilities, however, can be restored
to the system in the future as supplemental procedures and specifications,

3.2, Daca Farmat Nules

The data requirements for the initial implenentation system are
identical to those defined i{n Section 2.1.2. All datm, then, is
required ro be alphanumeric character Information in data list form;
and tho data list form is defined as one DATA LIST [.D, followed by
ong or mora TiEN I,D,'s, with each ITEM I,D, followed by one or more
ATYRIHINE I,D,'s, and with each ATIRIDUIE I.D. followed Ly one or more
ATTRIBUTE VALUES. [his definition of the data list form can be
exampled flguratively as:

(] 1 A ¥
¥

A v

v

v

A V

1 A ¥
1 A i
v

A v

¥

L A v
v

(et cetera)

All Information in the IR system Is to be stored in data list form;
and, therefore, the associated DICTIONARY of data list I.P.'s and
attribute [.D.'s, which is to be stored in the computer, also will
be in data list form,




This data 1ist form, together with the use of the computer
dictionary, permits inputs to be stated directly in the technical
terminology natural to cach application area; and, therefore, the
user is not required to translate his own termlnologzy intoc an artificial
vocabulary common to all system inputs. This accommodation of the user,
however, requires the initiation of each new data list to include
dictionary inputs as well as the new data; and these inmputs are defined
and exampled under (FILE) in Sectlon 2.6,

The defined data list form, together with the use of the computer
dictionary, also permits the automatlc correlation of interrelated data,
By including one or more CORRELATIVE values in the dictionary inputs,
the uger can specify very complex data interrelationships for automatic
execution, hese CORRELATIVE values also are defined and exampled
undey (FILE) In Section 2.6,

3.3, Input and Lanfiuage Format Rules

Each IR system input is defined with 2 basic sections; an
ADMINISTRATIVE SECTION which Is defined elsewhere under the EXECUTIVE
system, and a DATA SECTION which is defined in this section for the
initlal implementation. system,

The LINEAL or PROSE FORMAT used in natural language is defined
for all IR system requests. The computer recognition procedures will
identify anv blank space as the interval between 2 words, and two or
more consecutive blank spaces will be identified as only one Interval,
The LINEAL format, therefore, can accomuodace both punched card Inputs
and tabulated typing inputs.

four of the six IR language elements are defined by the data format;
and these four elements are the DATA LIST 1.D,, ITEY I.D,, ATIRIBUTIE I.D.
and ATTRIBUTE VALUE, The input format, however, requires two additional
language elements. The PROGRAM 1.D, is defined as the ldentification
of any computer process; and CONNECTIVES are defined either as relational
operators, or as extra words included for language naturalness but
without significance to the computa2r, The six elements defined for
the IR lanzuaze, then, are; '

PROGRAM I.D,
CONNECTIVES
DATA LIST I1.D,
IIEM I.D.
ATTRIBUTE I.D,
ATTRIBUTE VALUE

Tha following language format rules are defined for these 6 langrage
elements and for the data section of any IR system input,

RULE 1. Only defined words are te be used as conncctives and
as program, data list and attribute I,D,'s.

3-2



RULE 2, The progzram I.D, is to precede all other information.

RULE 3. A data list I.D. is to precede each item I.D, and
any other associated information,

RULE 4. An attribute I.D, is to precede any associated
attribute values.

RULE 5. Each attribute value 1s to be enclosed by queotation
marks, and other quotation marks are not to be used,

Aay IR languape element, except a connective, may be defined as
one or more Wwords; and more than one identification may be defined for
any data ligt or attribute T.D. Each connective 1s deflned as a siogle
word, but thegse single words may be used in any relevant combinations;
and a4 connective may precede any IR language element except a program I,D,

RULES 1, 2 and 5 are identical to those defined in Section 2.1.3.,
but RULES 3 and &4 are redefined in this section to delete the freedom of
word order in the initial part of an input, This deletion is required
by equipment constraints and to expedite an early lmplementation schedule,
Initial lmplementation requlrements also restrict each input data section
to & sinzle system request; and any additional requests with the same
program I.D. are to be divided, and each 1s to be considered as a
separate input,

3.4, Lanpuaze Vocabulary Table and Rules

In this section, six rules are defined for the IR lanpusage
vocabulary of the initial implementation system; and these 6 vocabulary
rules are summnarized in the followlng VOCABULARY TARLE,




VOCABULARY TABLE

3

=

Pronram I.D, Data List I.D. Item I.D. ] Attribute I.0,| Altribokte Valus
(GIRL) DICT, LIST IR/DICT, (IR data list | CONVERSION D
(CIRL) DICT, COUNT 1.0 %2) CORRELATIVE (B,%,¥3Ry5,CyD,
{GUPD) DICT., ADD -== ATTR, (IR atcribute V and F codas)
(GUPD) DICT., DELETE I.D.'s) SIZE/DL (numerie value)
— (GUPD} DICT, CHANGE SIZE/ITEM (numeric value)
(FILE) DICT. ¢/ TYPE M, A, N, AN
C/MIN, {numerlic wvalue)
C/MAX, (numeric value)
C/PATTERN (code)
IR/SC (code)
UPD/ 8C (code)
(GOUT) FORMAT SPECTAL TITLE CORRELATIVE T and (R and F
COL/I,..n codes)
- HEADING (text)
SORT O, An, Nn
GIRL) LIST (IR data list (IB item (IR attribute | (IR atrribute
(GIRL) COUNT 1.0, 8) I.D.'s) I1.D.7s8) values)
(CuPD) ADD
(GUPD) DELETE
) (SUPD) CHANGCE
{GOUT) LIST
(FILE) DATA
\ CONNEC TIVES
Belaltional Extra Words
= AND
< O
. = WITH
NOT IN
ANDD FOR
10 oF
= EACH THE
_.—IHH SE——_— - —




RULE 1, For each data list initiated by the user, the
DATA LIST I.D. and all ITEM I.D,'s, ATTRIBUIE I1.D.'s
and ATTRIBUTE VALUES are to be defined by the user,

RULE 2, For ecach data list initiated by the user, the
DATA LIST I.D, and all ATTRIEUTE I,D,'s defined by
the user are to be entered in the computer DICTIONARY
as (FILE) DICT, inputs,

New data list I.0.'s and attribute I.D.'s, therefore, are to be
defined within whatever limits may be imposed by the existing
dictionary definitions; and these interreclationships are defined
both as rules and as equations in Section 2,6,

RULE 3. The PROGRAM I.D. vocabulary is defined to be:

(GIRL) LIST
(GIRL) COUNT
(GIRL) DICT. LIST
(GIRL) DICT. COUNT

(GUPD) ADD

(GUPD) DELEIE

(GUPD) CEANGE (to be associated with the connective TO)
(GUPD) DICT, ADD

(GUPD) DICT. DELETE

(CGUPD) DICT. CHANGE (to be assocliated with the connective TO)

(GOUT) LIST
{(GOUT) FORMAT

{(FILE) DICT.
(FILE) DATA

The program I.D.'s which include the word DICT. are to be used only for
inputs associated with the computer dictionary Information, Each

program I.D, in the vocabulary identifies a particular computer process;
and, except for (GIRL) DICT, COUNT, each is defined and exampled under

(GIRL) in Section 2.3,, under (GUPD) in Sectlen 2.4., under (GOUT) in
Section 2,5, or under (FILE) In Sectien 2.6. The program I.D.

(GIRL) DICT. COUNT is added to the vocabulary for the initial implementation;
but the program I.D.'s (CIRL) 1S, (GIRL) ARE and (GOUT) PRINT which also

are listed in Sections 2.3. and 2.5, are not to be used for the initial
implementation,

RULE 4. The CONNECTIVE vocabulary 1s defined to be:

Relational Extra Words
=~ ANDD AND WITH
. < TO (=) OR oF
- INN IN THE
NOT EACI FOR
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The connectlve INK is to be used only for defining a vertical search,
and can precede only a data list I.D, Each of the connectives ANDD,
AND, OR, IN and INN are defined and exampled in Section 2.1.3.

Every connective is defined as a single word; and, therefore, each
connective, whether word or symbol, is te be isolated between blank
spaces. Connectives may be used in any IR system Input except the
{GouT) FORMAT and (FILE) DATA inputs, and may be used singly or in any
relevant combinations to precede any IR language element except the
PROGRAM I.D,

RULE 5. For each input associated with the computer dictionary
information, the followlng vocabulary is defined,

LFata List 1.D. Item I.D. Attribute I.D,| Attribute Valus
IR/DICT. l (IR data list 1.D.'s) | CONVERSION D
=== ATTR. (IR attribute I.D.'s)| CORRELATIVE (B,X,Y,R,S,C,D, |
V and F codes) |
SIZEZ/DL (numeric value) |
SIZE/ITEM (numeric value)
c/ TYPE M, Ay N, AN
C/MIN, {numeric value)
C/MAX, (numaric value)
i C/PATTERN (code)
IR/SC {code)
Upn/sc (code)

Except for the deletjon of GOUT/DICT. as a data list I.D., and for

special definitions of 3 attribute values, this vocabulary is identical

to that defined and exampled under (FILE) DICT. in Section 2.6, The

three special definitions of attribute values for the initial implementation
system are (1) the "M value for C/TYPE, (2) the "D" value for CONVERSION
and (3) the “F codes" for CORRELATIVE.

The lecter code "M" is defined as an attribute value for C/TYPE
to permit the user to specifly attribute I,D,'s for which an attribute
value is mandatory in the input, Therefore, this extended capability
of the data reliability audit is limited by definition to (FILE) DATA
and (GUFD) ADD inputs, The attribute I,D, C/TIVYPE, then, may have
2 attribute values, For example,

P/N ATTR. DATE  CONVERSION  “pM
¢/ TYPE e e

For the Initlal implementation system, CONVERSION is defined with
a single attribute value "D, and it is to be specified only for a
data list I.D, or attribute I.D, with calendar date values requiring
arithmetic comparison procedures, Also, specification of CONVERSION “D»
requires each calendar date Input to be 'n the following numeric form.
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XKEXRX
Last digit
M ch i Lof the Yr.
Day

The CONVERSION "D" procedures then automatically will convert the input
format to the following numeric format delined for arithmetic comparison
proccdures within the computer.

XXXX
Last digit_ 4 { Day of
.of the Yr. the Yr.

For outputs, each such value will be reconverted automatically to the
numeric input form, but with hyphens inserted between the three numbers.

Hd= X¥=X
Last digic
Month i Lof the Yr.
Day

The "F code" as an attribute value for CORRELATIVE is defined
explicitly for this implementation, The "F codes" are to be used
to define the Function for calculating a data value, and the code letter
"EM jg used to specify both the function 1tself and one or both of the
IR data variables, For instance,

EXAKPLE 1. "F = F1/F2" “F1, VALUE, P/O" "F2, STD, HRS., C/C"
EXAMPLE 2. "“F= Fl-14" "F1, DATE, p/O"

The definition of these functions is limited in this implementation,
and each funcrtion iz to be defined elther with 2 "F" varlables or with
1 "F" wvariable and 1 constant, with every constant being an integer.
In defining the calculation, any one of the following four symbols
may be used,

+ Addition

- Subtraction

* Multiplication
! Division

Any value defined as the product or guotient of declimal walues will be
assigned the seme decimal accuracy as the more accurate of the two values,
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BULE 6, For each (COUT) FORMAT input, the following speclal
vocabulary is defined.

Data List I.D.| Item I.D.| Attribute I.D.| Attribute Value

SPECIAL TLTLE - CORRELATIVE T and (R and F codes)
COL/l...n| HEADING (text)
SORT D, An, Nn

Except for the data list 1.D. belng defined as SPECIAL rather than XX,
this vocabulary is identical to that defined and exampled for present
system implementation under (COUT) in Seccion 2.5. The attribute I.D.'s
HEADING and SORT, and the atcribute wvalues for each,also are the same

as those defined and exampled under (COUT) in Section 2.5, The "F code™
as an attribute value for CORRELATIVE, however, is defined explicitly
for this implementation, and is identical to the limited definition given
under RULE 5, fTherefore, the T and C variables described in Section 2.5.
are not to be used,

3.5, Conclusion N

This system defined for initial implemsntation is nearly the same
as the generallzed gystem defined in Section 2,, and the few differences
between them are limitations rather than deletions. Most of the
differences limit the IR languape rather than the system operational
capabilities, but these limitations only restrict the full use of a
few features of the langvage rather than eliminzting basic characteristics,
Therefore, any or all of these differences can be added to the initial
implementation system, as well as to the user requirements, as supplementary
extenslons rather than as changes,

The IR language defined for initial implementation , then, accommodates
the technical terminology natural to any application area, and the usger
is not required to state inputs in an artificial language or an artificial
and unnatural format, Storage of correlatives in the computer dictionary
permits the user to define very complex interrelationships for automatic
data correlations; and this version of the IR language also accomodates
the user by including a generalized capability for automatic data reliablility
audits and full information security.






