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1. IRTRCOUCTION

The generalized informstion retirieval language and systes dafined in this
specification ia Sesigned for a commnieation petwork of secy remote stations and
s single computer. The deslgn of the system is based oo several basic ssmmpticeos
and exteroally imposed eonditions.

1. A keyboard ipput snd p print output iz assooed for each
remcte station.

2. The definition of “generulized” {mposed wu the systea .
requires the deslgn to be independsut of specific equipment
and to ectell a minimon alictment 4in the comguter's Tast
ACCHRS BEWMOTY .

3. The definition of "generalized" imposed oo the wystem aleo
Yoquires the dealgn 0 atcomncdats & mcimm variety of
informatiszn rwtrisavel impuls from many differsnt epplication
ATEAS.

b, The definition of "language" fmposed on the systen requires
the acoomdgtion of ioprts statsd in s asbrral lsnguags
liwited by & winimm of syster rulss and restrictlions.

5., Such a "matural languapgs” requirement iz marumed liternlly,
and 5ot Eerely as the antonym of “machine language.”

6, The imposed definition of "inTormeticn retrieval system”
specilfiss it a8 a sub=system of a petwork EXECUTIVE SYSTEM
for all rescte station imputs; end, therefors, wll inpuis o
the "i{nformation Tetrieval systex® arbitrwrily ars to be
EXPCUTTVE SYSTEM outputs, and EECUTIVE SYSTEM impurts warelated
+o inforpatioa retrieval arbitrarily ar+ exeluded frow the IR
Fyatem.

T. The dafinition of "eysten” 12 sammed &3 specify a single
integrated system depign, and oot & fragsentation of the

provlsam into separwte sub-rystem deaigns requiring interface
aclutions for subsequent aspembly,

The apparest cootradiction in the two definitions of "generalized” can be
resolved by the creation of & "procedure word structhure”, & basic design tech-
‘nique ip digital computer defindtion. The snalyais of each procedure as
informmtion, and sach process ms & seguepce of opermtlonal modes, then will
perait the implesectation of o marizor syetesm cspablility wvith a winimm allot-
mect In the computer's fast sccess pemory. This dynmmic informaticn and the
fatie informaticom to be stored by the system wvill be mssigred s commco: format
and common rules for dats storage and retrieval.
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A general application module snd rules for its use are defined in
gection 2., vwith discussions of the IR language, the format and four major
processors. The description of this module with geperal suitability for use in
an IR petwvork of remcte stations, and by many applicstion areas, places particular
exphasis on user requiremsnts. The operational system requirements are defined
in the Bystem Operaticoal Requirements Bpecification sod include all the require-
ments for the IR preprocessor and any special requirements for each of the four

processcrs.
Bote:

The precise details for remote commmicaticn with the EXECUTIVE SYSTEM,
especially from the point of viev of administretive informstion (mee section
2.2.2) vill be published separately but included as sn attachment to this

report.
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9. DIFINITION CF A GIMERAL APPLICATION
MOTDAULE AND RULES FOR ITS USE

2.1 Definition of the Lenguage for Remote Station Imputs (rs1)

2.1.1 Iatroducticn

The primary intent of this system design for rescte station inputs
will be (1) to accommodate s maximm variety of information retrieval
inputs from many differcnt spplicetion areas, and (2) to sccommodate inputs
gtated in & natursl language limited by a minimm of system rules and restric-
tions. In cosbining patural langusge with computer processes, however, the
pacessity for some languags rules and restrictions will be unavoidable, since
thers are many differences in the basic characteristics of matural language
and those of muwbers. Wherever possible, therefore, resdlution of these inter-
face differences will be defined as computer requiresments rather than as language
restrictions. ,

The specificatioc of & truly patural language with ambiguities permitted
in word meanings and gramatical context would require an assigmment of processor
espacity and operating time incompatible with the conceptual definitions listed
for the system in Bection 1. Therefore, the IR langusge to be specified for tais
system vill be a simulxted patural language.

2.1.2 Conceptual Davelopment

All IR information in the computer will be stored as items of informs-
tico within data lists, with all the items for a single type of information
stored together as one data list, and vith many data lists rtored together as
all the IR information. The storage location for each item withkin a data list
will be recorded in a special data list index, and the item itself will be
stored without its DATA LIET I.D. Each IR itewm in storage then will contain
only its owvn ITEM I.D. followed by information data, but its DATA LIST I.D.
vill be isplied by its location in storage. The retrieval then of any IR item
in storage will require both its ITEM I.D. and its DATA LIST I.D,

The information data stored with an ITEM I.D. will contain one or mors
types of data, and each type of data will be stored togetber with its owvn
identification code. To create a terminclogy for this information data, esch
type of data will be defined as an ATTRIBUTE, and each attribute will be defioed
as contalning one ATTRIBUTE I.D. togetber with one or mare ATTRIBUTE VALUES.

Ay IR entry will be defined, therefore, as coe DATA LIST I.D. and ons
ITEM I.D, followed by ope or more ATTRIBUTES, with each ATTRIBUTE I.D. followed
by one or wore ATTRIBUTE VALUES. This definition is shovn as a format for two
IR entries in the following illustration.
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DATA LIST I ATTRIBUTE ATTRIBUTE
I1.D. 1.D. 1.D. VALUE

ASSY 2A52h83 Tame Juplifier
Draving Number %
Release Date Dec. 7, 1564
Bext Higher Assembly | BAMS2TT6
32415
Bext Lover Assesbly 199230
2ATE236
ASSY 255266 Baxe TRANSISTCR 263
Belesse Date hog. B, 1963

Therefore, each IR datum will be a DATA LIST I.D., an ITEM I.D., an
ATTRIBUTE I.D. or an ATTRIBUTE VALUE. Also vhen the first two I.D.'s are
considered togetber as an EFTRY I.D., the implied subdivisicns of an IR

entry vill relate IR data to the geparal definiticm for all information.

ENTRY I.D. ATTRIEUTE

4
5
b
=
&

Similarly, when each ATTRIBUTE VALUE is considered as resquiring three
I.D.'s, then the implied subdivisions vill relate IR data to the storage and
retrieval requirements.

. CATICH ATTRIBUTE
DATA LIST ITEM ATTRIBUTE VALUE

Purther, each of the two subdivisions in the exasple relating IR data
to the general definition for all information can be considered inddividually
as representing an inforsation I.D. and an attribute. .




1.0 ATTRIBUTE i.D. ATTRIBUTE

DaTA LIET ' Trred NITRTHUTE MTRTHITE
1D, 1.p. i 8 VALDE

(onalderstisn of the dats 1n this forn and e a pegeence of two upits of
{pformation is & moocept of pearticuler comssgquence, since it pernits the
mrtomatic ecomatruction of exteanded and complax data formatis by the correslation
of data in two or more besic formsts. For exuaple, extended sequential orders
of atiriies can be sccommodated in s directiopsl sequepce of basic formats
by defining the sttributa value of coe dats entry for satomstic ocrrelation
with tha itewm I.D. of snother dsta ectry,

I I ALY Y

Di{ I |AI[Y

firilarly, the mutomatlz cross-indexing of dete entries and many other
aitcmatic correlaticons can be specified for data stored in the besic format
defined for the rystom,

Bteteme st of the IR date requirements in a paturnl lanpusge for remote
rtaiicn imputs will requirTe the use of additional vords spd symbols to connect
sod interrelate the IR data wvords, All of these additiopal vords, then, will
be Sefived g CANECTIVES, snd the use of such cormestives is 11Tustirated In

the following wxmeple of an RSI entry.

(1IST) EACH ASSEMBLY = 2a54398 WITH THEE NAME AMPLIFIER

Cormectives EACE, = , WITH, TEE
Ints List I.D. ASCEMBLY
Item I.D. SMEA 3R
Attribtate I.D. EAME

Attribute Value AMPLIFIER

Cenwidering (LIS?) a3 an axmmole of the progren nyme to be associatsd vith
ﬁehﬂhetchkﬂ,th&nu:hmelmntinlnRH?ﬂlbelemI.D.,
s COHNECTIVE, & DATA LIST I.D., sn ITEX I.D., en ATIRIEUIE 1.D, and/or az
ATTHIFIIE VYALDE,

Thergfore, the IR language gnd format must accommodate the forsgoing
humnnmmmmn-rwmmmuuuwmup&nm



of stored data. Alco, the IR language and formst must permit the IR preprocessor
to identily each element exactly and automatically, for translation into the
machipe language and format deflined tor the computer processors.

Exact meanings, then, are required by the computer, and such exact
seanings in patural lanfuage often rely on both pattern recognition and context
for identification. Pattern recognition, however, is relatively difficult for
s computer, and such requirements for the IR preprocesscr must be restricted;
but context identification requirements can be assigned to the preprocessor
vith more freedom. Por context identification of the different parts of an RSI,
then, by the KCUTUTIVE SYSTEM, the RSI format will be defined as having two
basic sections; one for the administrative informstion, and the other for a
designated orogran pame with its data.

For a program external to the IR section of the computer, an RST must
include all the data to be processed by tbe "call wp" progras. Buch data will
be subject to the format and scaling requirements of tbe particular program
requested and its "data mudit” routines; and, therefore, tbe EXECUTIVE
vill process only the administrative and program informetion i{n the RSI; and,
after character translation, transfer the given data intact. Similarly, if the
RSl program were to specify an IR program, the EXECUTIVE SYSTEM would transfer
the RSI data information secticn to the IR preprocessor for whatever procedures
aay be defined by the system design. -

Those inputs specifyirg Information retrieval processes will require
access to one or more of the IR DATA LISTS; snd the preprocessor, in such a
context, automatically wiil {nitiate the defined IR procedures. The definition
of rules for special programs, then, will be an initial requirement for
Instituting such programs, and the rules for each program vill be identified by
the oreprocessor in a "program index" tc be stored in the computer. Thus, any
RSl format and vocabulary requirements can be accommodated and the use of special
date l1lsts also can be accommodated,

The data rejuirements to be accommodated by the IR language already have
beer defined and exampled. In the RSI data secticn, then, the language must
accommodate nemes, curbers and alphanumeric data as vell as the Program nams and
the cunnectives. Tne definition of language context rules, therefore, must .
izclude consideration of the preprocessor capabilities and any contradiction of
FTEpProcessor procedures vhich may be required by the several IR processes.
‘notner consideratfon in defining the IR language will be the prohibition of
vords, pumbers or symools to many of the language elements by an exclusive
assigrment to one element. The definition of contert, tbhen, will require
cocsideraticn cf many variables, and the following examples illustrate some of

the many identificatiun problems to be resolved by the IR language and preproces-
sor definitiore.

1) IF THE R/TING OF £SSY BX263 IS LESS THAX 1L, LIST TEE DRAWDNG KO.
FOR EfCH NEXT LOWER £5SY IN ASSY BX263 WITH RATING Clh AND EACE



2) 15 TRANSISIOR OR THE NAME OF PART NO. 2X36; AND IF THE REPLY IS
YES, THEN LIST EACH ASSY > ASSY BXG62 WITE S{ITH AXD JONES AS
VEXDORS.

These exsmples i{llustrate not cnly the many interpretaticns possible for
coe Dsme Or mmber, but also the very limited potential of the connectives as
a basis for comtext definition. Altbough a fev connectives vill have limited
or special definitions, restricticns.in the natural use of connectives will be
considered undersirable, ‘The previous examples illustrate also the LINEAL or
PROSE FORMAT to be accommodated by the IR language and preprocessor.

The prohibition of data to each element in the IR language will require
an enforcement; and, tberefore, particular consideration of such probibitiocns
will be imperative in context definiticos. The data prohibitions for
ATTRIBUTE VALUES and for ITEM I.D.'s vill require the greater considerstion, but
any data prohiditions for soy elements vill be considered as an undesirable
restriction.

Since generality is a requirement in the definiticm of the IR language,
:pechlmmm:tﬂiuumvmmbehm“thwmdlmruu
alphabets svailable cnly on special keyboards. Buch s limitation would contra-
dict the potential axtension of the RSI system to sccommodate exterzal
mhm:,ﬁmmmu*mtmwmhmmdutnmmﬁfnrmm
langusge and preprocessar, Therafore, the DATA LIST I.D. will be defined as cone
or more vords; and any facility, project or custower identification will de
defined as the initial word or words in & DATA LIST I.D. TFor example,

BOUSTOH PURCEASE OFDER
IBd TRAWING
GDA LB DRAWING

Each DATA LIST 1.D., therefore, will require the preprocessor to Identify not
ocly a particular data list, but also any access security codes assoclated vith
it. Similarly, any format definitions for s data reliability audit of each
ITEM I.D. and ATTRIBUTE VALUE also will be associated with a DATA LIST I.D.

or an ATTRIBUTE I.D. and will require identification by the IR preprocesscr.

The many concepts and parameters developed in this section, then, define
the IR langusage requirements; and the following list of six langusge elements
vill require accommodation in sny IR data sectiom.

FROGRAM I.D.
CONNECTIVES
DATA LIST I.D.
ITEM I.D.
ATTRIEUTE I.D.
ATTRIBUTE VALUE

Since the preprocessor will be designated for identification of these elements,
the specification of the langusge and rules for its use will determine, in turn,
many of the requirements for the preprocessor.



2.1:,3 Defirition and Rules ¢f the IR Janguage

Thie specification of the IR langpumpe i asd oo the concerts and
parawtars developed in Section 2.1.2. Particular eonsiderution is glven
to genermlity, both im the Janguage ard $m tha sysies capadility, and to a
miniwew of lanpwge rFules and restrictions. Therefare, this langsimge
specification is interrelated with the many of the rquirensnts for the IR
preprocessar, af well a5 the RIT format.’

The primery popose of the language, boverer, 1a tde retrieval of
informmticon frow Ccoe or mare data lists froa reacic siations; snd both
the stored informtion and its retrieval format will detarmine many of
the words azd rules for the IR langmegs. Relative to matuwral lacpmpgs
alepetts, these wvords can be copsidered as OUES; and this specifleation

of the IR language, then, fs Interrelated prticuarly with the dats list
word and formt definitions.

Therefore, aapming this interdspendepoe wivesn the REEI lunguage,
the [refrocesscr and the dates list requiremsnis, the fallowing 5 rMiles are
defined for an Ihi dats section with coe reqoest,

RUIE 1. Ooly defined words are to be oaed s tcoonectives and as
program, data List and attribute I.D.'s.

RULE 2. The program idsntification im to precedsa alY other informaticsn.

RIEFE 3. Any informtion not ettrdbuted to the pext previous Iltex is
to be introduced by a dats 1igb I.0.

RULE L. Any attributs informaticn not sasccists® vith the naxt previous
attrivute I.D. is t0 de introduced by poother attribute I.D.

RULE 5. ZEach attrivtute valuwe iz to be enciozed b7 quotaticn marks, and
cther guotaticn aarky ar= oot to be waed.

These 5 langumpe rules accommodate the present srster requirements.

Bowever, to insure generality in this language specifisation, £ sdditiomel
rales will be definsd for an IR data sectlon exteded to acocemodats miltiple
Tequests .

RILE 4, Ench request subsequent to the first 4n o be praceded by a
definsd marg.

AUIE 7. Ooly darined wvordes may be uaed to 1denttfy the output of
coe regquest as Anta in a subsequent regmest.

This fuoture extepsion of system capabilities, then, can be accommodatsd
by the preseat IR lanpege,

2-&



Urder RULE 1, coly defined words are 0 be weed a5 coonecilyves
and »s progrom, date list mod sttribvuie I.D.'s. The words 10 be used usx
coonectives are defined and digcussed in the last purt of this secticn,
and the framn I.D.'s vill include gevernl processor codes sixh ke
(gIRy), (GUPD), (DCUZ) mnd (FIRZ). Alsc, program LD.'s will inclnde
severtl words soch as LIST, IS, COUNT, AID and DEIFTE; and wnder the
ralevant processcr pecticn, all such wvords for use with a processcr cods
are dafined and Jluriraisd. For exasple,

(GIRL) T5 "EMITH" THE VEED{H FUR ASSY 2864
{GUFD) DELETE THE EATING IN PANT XR1Z AND XR26

JR data section rulas for each of these & processor codes vill be defined
and discussed geparately in Secticns 2.3.4 2:4e, 2.5 and 2.6, The data
lixt and sttribute I.D. werds will be defined by each sapplication ares;
and they will fncluds sch dats list Dames end mnesmcnic codes az ASSY,
BUFFLIER, F/N and P.0., and much attribute pames &s PART NO., EANE,

H.H. ASSY, BATING and BIATUS,

MMEMIIMW&E“:E%I.‘D.,M&WM
TEER, IS apd AFE as ¢m¢tiqu ATSE IEge by inition for futuprs
mae= 1n n:ltiE and ioterre reguaesta,

e TH largesge RUIFE 1 18 necessary to insore exact ldentificatien
of each element by the preprocessor; wnd esch word or words defined aa '
an elewment will be gtorad in wricus distiorary ldietings for orwprocecsor
{napecticn. The reqQuirrments for 1dentifying dew Frogram or data liat
vords are detailed under (FILE) 4n Sectiop 2.6, ot they can be summriZed
in two generml requiressis.

1} Vords definet for comectives, Frograms and dats
Hzts are to be mriunlly sxclusive,

2) An attribute I.D. cannct be idewtical tc any data 1list I.D.

Each of the IF language elsmants, except cocmectives and attributa
values, may Tequire prejrocesacr identificatisn of "n" words in & sequence.
Althrugh an atirivuts walus aian may coniadn zeveral vords, the quotatlon
muria eneloeing each attribirte walue viil idermtify it az & single wvord.
Bach ecopestive ia dafined ax 8 gingle wvord, Tt oy relevant combisations
vith other camectives, oF with cther IR elswents, mmy be used, Any IR
alement, then, can be expressed as the Following squatim.

Any Helement =P 4+ D+ J+A4+V +C

Alge, identification of relsvart dependencies can be expresssd witk mubscripts;
for exsxgpls, N.H. ASSY as sn attribute I.D. in the ASEY dats list can be
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exrrecsed 8o Ay, oy A3 tn.l.nz,n';}n . ‘Thiz relatjocsl terminology ix
AR ASSY

ueed in tbe followisg egquatlions to iliustrate the IR lanmuage RLES 2, 3, &

ars 5-.

: “ince any € 6 a wnique «<ord end any P must rrecede mll other
inrormtion (i.0., KK 2}, thece elements cxn be {dantified exactly by
ihe jTerrocessor. Thus, the unidentified elements in the former equnticn
are reduced.

& wident ified clement =D 4+ I, 4 +« ¥
- « 7, " T Ty,

AULE 1 ipgures the jdemtificaticn of amy sitributes ar ltem as belng
imterreisted in & data 1lict I.D. context and RULE 4 defines a context for

the mssignment of ench attribute value o Its wttribute J.D. The previcous
equaticn. ther, can be restated.

w wntdeqtified clement =T + * ¥
a ITJ‘ Ab. AD

RULE 5 rerrdts sremrocessor idestificaticn of each attribute value,
ard the eswtien can be reduced again.

o Wnldentilied clement = A‘ + ID; + JLD‘

arcd ri;gi1y, words of there three elepents can be Aiffarmantiated by
necuence context and word delflrnitions, subsequent to the ldentificeticn of
each attribuic yalue under RULE 5. The following sxample iljustretes
mevernl e the T language rulec, and perticularly llluctrates RULE 5.

[GIE}HHEEMMGEEBWMNHAEHEE

TRIFNDID PJIL F2 C 111.51 llznz. Alabl c Aﬂlc o1

THCGRRMCT .oon

BT OPCANIGLE - 9 0 PA PR O€ | v c } c b I
UTTHO T H ! 1Dy 1A 2T, 2 .
RUOLF 5, : il .

2.8



RULE 5, then, can be considered nececsary for 3 Teacons;
(1) attribute valucc often must include the literal wse of otder IR
elements; (2) differentiation between IR slements by the preprocessor requires
exact and uoambiguous fdentificationc; and (3) altermate rules include any
asta prohibiticns for attribute wvalues, rather then the single prohibition
of internal quotation marka.

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

dats listec.

DATA LIST I.D.: P/n BOMR

ATTRIBUTE 1.D.'s: DATE DATE
QUANTITY PART WO.
STATUS SUFPLIER HO.
SUFFLIER MO. wo/50 M.
FCMR 0. FR 0.
DATE RECVD. CAR IO.

(CIRL) LIST EACH WCMR POR PART NO. "123" VITH THE DATE >"IEC.1,1964"

IR Elements: Pl 2 C Dl c ‘111:,_"‘125 ?nl c c .lmlﬂ \ruz

(CUPD) ADD SUPPLIER KO. "682" AND "T21" IN P/N 126LX AND NOMR 6543

ﬂ‘nmt.s: Fl Fz Allnl A12n1 ?111 c ?ZL-'. c Dl I:ml c D, LJ.DE

(GIRL) LIST BACH NOMR WITH MJO/SO FO. "263" FOR P/N 1265X

IR Elements: Pl P2 C ‘Dl c Allnl "12]} ?1*1 c D I
1

2 1D,
(GIRL) IS THE STATUS OF P/N 1266x "E"
IR Elemonts: PL P2 C A cC D

1 v .
1D, 1 1D, 1A, _
(GUPD) DELFTE "263" AS THE SUFFLIER RO. IN EACE P/N > 1262% AND > 12€°

TR ilements: Pl P2 v cc A cc D C c c I
_ .Utl . Allﬂl 1201 1 Iml ]

Each IR connpective is defined as a single word, but these single vords
may be uced in any relevant combimations. The following list of defined IR
connectives include 5 cymbols also to be used a single vords. Therefore, each
connective symbol is to be isolated between blank spaces; and, except for the
2 dracket symbols, thiz use of blank spaces will be matwral and viil avold
additional data prohibitions as well as special recognition gmedm: in the
RS]1 preprocessor. The 2 exact meanings for “and,” “or” and "in" are defined in
demonostrations following this listing of 35 IR coanectives.



> FOR A (sequential)

< or AXD {logical) -
- WITH ‘R (1oclusive)

( RACH oLY (one and omly)
] ZVERY FROM (2ot <)

o AXNY 70 (=)

IRUAL AS ox (=)

GREATER THAN THE ArTaz (>)

1ESS THAN A sz (>)

N AN EEFCRE (<)

8 (for vertical searches and can BAVING (with)

precede cnly a data list I.D.)

Also, the followving words are hﬁn-d. as JR coonectives and reserved for
future use in multiple requests.

THEN
18 (=)
ARE (=)

Special ccnnectives can be defined for any special programs, such
as CAICULATE and LOGICALLY REDICE, as vell as special procedures; and,
under present system requirexzents, each such special program is to be
identified by a special processor code, such as (CALC).

The IR cconective OHLY is to be used with its patural meaning,
and vhen identified by the preprocesscr, vill be autcmatically interpreted
as "cne and only." Therefore, the preprocessor will replace ONLY by
FQUALS and insert a second entry below the first with the connective
AFDD followed by & zero or blank in the data element.

As connectives in the IR language, "and,” "or" and "in" each
bave two exact meanings, and each is defined in 2 forms, i.e., AND, ANID,
CR, CRR, IN and INN. All of these except (FR are defined as IR
connectives, and the definitions of these five connectives are illustratad
in the following two demcnstrations.



LW ETIATIGE B,

facuadng 8 uingle quality or quantity "A,” with everything else
being “W.T A,"” the definition of "everything” can be ctated ac a
diagrar.

( A NKTA
4y alsu assuming the 2 symbols "1" and "0" as ancther 2 value

system for ex;reosing "everything,” the above diagmm can be restated
a:; & THUT: TA2IE (a table of all possible values).

A

o |(moT A)
1 [(a)

Bimilarly, assuming the TWCO qualities or quantities "A" and "B,"

the definition of “everything” can be stated both as a diagram and as a
truth table.

-
-]

i

: |
nlwlo

|

» =0 ©
=

If "A and 3" are to be concidered one at 2 time and in sequence,
the COLML: of the truth table will be relevant; and the IR conmective
with thiz S%IHNTIAL definiticn will be "AND."

Euwever, if A and B" are to be considered together and at the
same time, the RUWS of the truth table will be relevant; and the IR
connective with this COINCIDERT (or LOGICAL) defiziticn vdll be "ANID."

If "A or B" is to be considered as "either A or B or both together,
the IR coanective with this INCLUSIVE definiticn will be "CR"; but if
"A er B" iz to be considered as "either A or B but NCT both together,”
the TR comnective with this ECLUSIVE definitica will be "OFR."
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The 2 comnectives with natural spelling are commonly used in
patural language, and the 2 with an extra letter are not.

The def“nitionc fur these & IR connectives are summrized in the
following illuctration.

|

DEMCRSTRATICN RC. 2

In an IR data pecticn, there alsc will be 2 definitions and 2 spellings
(IN and INN) for the word "in.” However, use of the connective "IRN" will
be restricted by definition to "vertical" (or "Christ=as Tree") searches of
data entries within a DATA LIST; and, therefore, the connective INN can
precede only a data list I.D. A vertical search is possible caly in a data
list vhich permits the ITEM I.D. of ane entry to be also the ATTRIBUTE VALUE
of another entry. For example, an entry in a data 1ist vith ASSEMALY as the
data list I.D. may include NEXT HIGHER ASSEMELTES or NEXT LOWER ASSPMELTES
as attribute I.D.'s; apd the attribute value for either 1.D. would be an
ASSPMELY number and, therefore, also included as an item I.D, elsewbere in the
sape data list. This vertical interrelationship of information in a data
list is diagammed in the following illustration.

A
— e e — —— e | - ,
3 c 1D
- - - r—‘—;ﬂl— ——— I
c v ¥ G B c
: ,.. : | ) 1
c c h:! c B F
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If the entries for cuch a data list represssted QUALITIES,
€ added to C would » C and the entry for F would be:

F XEXT HIGHER B
MEXT LOWER s R

C
Howcver, 1T the eotries for guch o o6
. r1]

1ixt reuresented
QUANTITLS, € added 1o € would = 20 and the b rerg

ta te
Iy F would be:
F NEXT HEICHER B
¥, QUANT ITY 2
MEXT 1OWER c, B
XL/ QUART TTY 2, 1
With both ihe "pext higher"” 'and "pext lower” quantities, wertical
cearch procedures could be defined for elther the "pext higher” attributes
{an ACCEMDING vertical ceareh)] or the “pext lowver” attributes
{a TESCFADING weriical search).

Bowever, in an ASSEMELY data 1ist, only the "pext lowver™
cuantities are deflned., Therefore, ascuming the emoples dlegran as
epresenting assemblles, the data 1ist entries would be:

ASCY A N¥.L.ASSY B, Cy B
QUARTITY 1,1,1

ASSY B N.E.ASSY A, D
¥.L.ABSY c,E,F
QUARTTTY 1,1, 1

ASSY € N.B.ASSY A,B,D, T

ASSY D F.H.ASSY A
N.L.ASSY G, B, C
QUANTITY i, 1,1t

ASSY & N.4.ASSY B

ASSY F R,H.ASSY B
N.L.ASCY c, B
QLA NT ITY 2, 1

ASSY & N.H.ASSY o

ASSY ¥ H.H.ASSY ¥

Congldering only thiz 1ist of data entries, such 8 gueztico =s
"How many C's in A7” would be apswered paturally as 1. However, with a
vertical search down from the antry A, the answver would be 8,

Therefors, since both meapings muat be accogmodatad in an !EI, the
I! langunpe coopective "LH" will be deflined for oatural uge; end "IRN"
will gpecify woy type &f verticsl search Iu'eviomlr defined for o data
st and stored in & srecial Iindex,
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Restating the exnpple question in the IR language and data section format,
then, the BSI deia zection for "INN" would be:

{GIRL) COXT THE QIMNTITY OF ¥.L.ASSY "C" INE ASSY A
and the RST data sectisa for "DI" would Dbe:
{6IRL) LIST THE QUANTITY OF N.L.AS5Y "c” IE RASSY A

2.1.% Conclusion

The IR lasiguege iz restricted and does bave rules, since the {nhewsnt
differences betwveen miorsl language and the compuier data list language
mkr sooe restricticns and rules pecessary. The data list retrismvl
requiresentis are Dol compatible in practice with brwistic idemtifications
of ablguous vords and grammatical constproctions: and, therefore, ocoly a
pimulated naturel Janguege is possitle in thia systen dasigm withsot an
impractically large langumees processor. The integmted definition of the IR
language, formet and preprocesscr, hovever, has permitted smoy of the interface
- requirenents to be deliped for {he preprocessor, with & mind-nm of rules and
restrictions defined for the langunge. Also, the 35 IR connectives provide
cons{derable flexibility apd neturalness to the langmage; and particular
fresdca of word sequence in the Initial part of +sch IR & ta secticn
slmulates patywl lapngumgs practices.

The generality of the language and foremt Iz evidenced by the
accomnodation of sither siatements oar questions; wnd, for future extension
of the system, any of the RST progremc can be sequanced and interrelated
in one RS] data section. GCenermlity alsc is evidenced by the sccommodation
el aay external sustomers, and the potential of & remte network of sich
customers 1s considered degireable. The canceptiml defipitions and
paraneters developed in Sectionm 2.1.2., then, ull are accommodated in this
IR langumge specificaticn.
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2.2 Definition of the RST Yormat and Rules for Its Use

2.,2.1 Iotroduetiom

The REI format and mMuies for its use will peradt the atoemtic ldentifics-
tion of the usar and the warisus operations and Frocesses required for ome or
mere poups of date. Doe bazic sections are defined Jor the REI farmmt: the first
is the ADMINISTRATIVE SECTION to ineslude foformetics and codes Jor genaral
1dentificstion of the ROl; und the second ia the DATE EECTTION to ipelude tha
identification of any program and processor together with the relevent datas
infarmation. Esch RSI Includes ooe sdwinf{etraiive section followed by ote data
pection, and each dats secticn potentinlly san inslide sne or more requests. The
folloving epecification ef the RSI formmt, then, inclodes the defipnition for
each of thess two sectlions.

2.2.2 The Adminiatyetion Uectico

The adminisirstive sectlon wiil be defined to include the {dentificatiom

netessary for renete outpats, procsssing priority, scccunting charges and Informe-
tion security. Emch of these ldantifications will be defined ad & Dame, mmber

ar ccde {n an exact Yorm. The following list ineludes the definitisn oF emch of
these Dmbers o oodel wisigned to the adxiniytrxtiwe section,

1} FAMOTE STETION EXTENSION. 5 digits defined by the talephone
extension mmber of the input statfcn, saod required Tor call up
of the ippat staticn.

2} HAME. ‘rlphsbetic charucters defined by the newe of the person
initiating the RSI,

3} QRCANIZATION CODE. & dlgit code required for report records and
accounting chargesg.

4) CHARGE N\MBER. 6 character code required for aceounting chargees.

5} REQUEST PRICRITY. 1 charmcter code.

€} BUILDING, 2 charmeters defined by the sender’s offjce adiress,
and required for delivary of the ocutput by sithsr tha memte
rtatlion or CORC,

T} ROOM. U digits defined by the sender’s office wddress {see 6.).

&) DTENSION., 5 digits defined by the sender’s own telephone
extarsion momber (see 6.},

9) OUTPUT EQUIPMENT CODE. 3 character code to be defined g5 the

rescte or CHRC equirment selected by ibe serder, and required in
the gutput sAdrega.
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10) REMOTE STATION EXTENSICN. 5 digits defiped by tbe telephone
extension momber of the output station selected by the sender and
required in the output address. For prograsma exteroal to the IR
section of the computer, this five digit mmber will be stored as
the "Aternate Extessisc” entry in the Job Informaticn Block.

11} ATTEMD., 2 charmciears to be defined for the sendsr to request prisr
actification of any rescts or CDAC output,

12) BECURITY CODES. 5 charucters o be dafined for sach persco
wrthorized to initiate gn RSI, and for sny restricted progrsm,
1A data list cr IR data list ATTRIBUTE, and required far access.

jocmg these tuelve sdminisirgtive identifications, six vill be mmndstory
in IR requests; 1.e=., 1 through & for ioput identificstion, snd 9 end 10 for
the cutput sddress. Each of the other aix will be dafined for sither omission
gr inclusion; and the formmt for these ldentiffcations will b dellned as
lineai with the pegquence of ideptificeticns s in the sbove list, and with a
blank space folloving esach fdemtificetion, RExcept in the XAME, o blaxk spaces
will oecur within an identificetion; and, thersfore, the REI Joeprocesspor will
racognlze any ome identification by ite segquence and the type or mmber of itw
charactars, Aoy mamber of consecutive security codes will be recognized by the
preprocsssor, and the preprocesscr will cogpars any secoity requirepents
encountered in the retrieval of data with these security codea.

2.2, The Program and Data Secticn

When the Administrative Sectlon i coopleted, & Dev Libe will be started
for the Progras and Data Section; end the mechandical speration codes ip the
pguirment to be used will be assumed s transmitting » "XEW LINE" code, or un

"EXD OF BLOCK™ code at the end of the old line +o permit efficiency in the
"LORGITUDINAL RETAND/NCY CHECK," Any arbitrary mark, howevey, oo be deflnsd
ty mmrk thix pew llne,

T™e IF dmta ssrtiocn then is to be typed in & linesl {pr-uu} forme?, line
alter line, until tha ewd of the data Ip rarhed. Theo the "EID OF TRANSOSSIOR"
or "END GF DATA" code will be reguired to 1dentify the data being at an end.

Under the present eyetem requirtements, each I date section will be
introduced by & processor code, such as (GIRL), (GUPD}, (GOUT) and {FILE).
Ihe format: for emch of thess processors ate defined wod discusced separatsly

in Sectinns 2.3, 2.4, 2.5 and 2.6; wnd seversl examples are included for emch
ProcCeEBG.

2.2,

Since the K5I [ormat and languags both are Imterrelated closely in
definition, and sinee particular coosidaration wvas given the simplicity and

asturelnass of the IA language, the RSI formmt snd the rulss for ita use are
extremely gimple.
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The defin{tion of the linesl formst patural 1o proée text, and each data
sectics starting with & processor code, left no miqne refirirsmend for ap
"HD OF LIE" function cods, other than to occur beteeen the Administrative
section and thw Dais scction., Therefore, alnixos yules and evtrictions
ave been defined for the wme of the BSI format Iais ssctioe,

The Adminictrative secticn has mapy :ules and Tegulaticns, but thia
data 19 conslisred to be essuntial to permit Identification and the refarence
information for satablishing JCEB TAELE entries sither In the RSI progren
spction or in the external part of the cougnrter.

The IR preprocesscr requirements for sach processor are Alscussed In
the pext h sections {2.3, 2.%, 2.5 and 2.6}, ard many of the sclutions for
the intarfaze between naturul langmge and computer retrisval ol stored
data have been smnigned to the processord a3 well af the preprocessory.
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quEEI ' .

{0THL) fdentifien the processor o be wsed for inforemtion retrieval.
Other processors are defined for updating stored {nformmiion, for special
eutputs and for (nitiating sev data lista; and these other procedsors krm
dafined ani discussed in Sections 2.4, 2.5 and 2.6, The following words
are Qefined as program I.D.'s for use fn (QIHL) rewmcte station inputs:

Exrept for (GIFL) DICT. LIAT requests, the lapguage and formmt rules
for a (GIRL) RSI are the same ss those defined for the IR language in
Beeticn 2.1.3, apd for the format in Bection 2.2, Xach RS data section is
to be introduced by the processor eode (GIHL) followed By one of the program
I.D. vord definitions in the above 1iat, and the sepmrmte context use of
I5 sand AFE s copnectives is pot contraddicted tids dafinition of the
2 vords es program I.D.'s. An BSI to the {GIFL) prezeasor, then, can be
either imperstive using COUNT and LIST, or a Questimn using IS and ARE.
¥Yor emaplie:

{GIRL) LIST EACH BOME AND DATE FhoM "mov. 1, 1564" To “rEc. 1, 1964"
FOR PART BO. "12345" AMD SUFPLIER FO. “75h%°

{GIRL) IS "JAN. 10, 1$65" THE DATE REGVD. FGE P/N X823
(CIRL) IS "sMITE" THE CQNLY VENDOR FOR ASST X2A38
(GIFL) COUNT TEE TRANSISTORS INN ASSY X283

(GIFL} LIST BACH FCMR AND DATE POR P/N 12345 smoD
SUFPLIER 75439

Aoy coooectives which Are {rrelevact will be idegtifisd as such in the
dictionary, and special coonectives may require special procedures elther
in the preprocesacT or Ip the processcr.

The output formmi for the (GIRL) processar will be dafined by the
given elements in the pProucessor format, apd data retrievel “bridges” will
ot be included in the ouwtput ¢olumm beadings. In the previcus example,
then, the output format would be:

SUPPLIER P/% ECMR IATE

. 12345 Sl vl Dec. 6, 156k
T G288 Jan. k, 1965



17 the progran [.D. vords are {GIRL) 1S or (GIRL) ARE, however, the output
will ¥e baned on & comparicca of the retrievel data mod the given data, I
the dats agrees, the output format will de precedsd by YES; but if the data

does not agyee, the cutiul forsat will be precedsd by BD.

Toe langmege and formmt rales for a (QIRL) DICT. LIST antry are the
sane as for other (CIRL) requeats, except the nowm vocsbulary for data iist,
1ter and atiridute 1.D.'s L5 defined by (he prwprocessor Alcticnary data

lists. This vocabulary ls defined in the folicwing table.

Progzam 1.D.

Imta Lint X.D. Item I.D.

Attribute I.D.

1 (6IRL) BICT. LIST

©  w====ATTR.
| GouT/DICT.

I1R/TICT. J IR data list I.D.'s
IR sttribute I1.D.'s

-

3

CONYERSION

Except for the different woecabulary for data 1ist, item and sttr=ibute I.D.%s,
then, the language and formmt rules for a {GIRL) DICT. LIST request are the
sams 42 thoge deflined for the other (GIRL) imputs. For example,

{GIAL) TICT. LIST TEE CORRELATIVE OF NCMR NO. IS THE IR/DICT.

FOR P/N ATTR.

Jn the IR date 1zt attributes above, the security codes are protected from
metrieval and unauthorized uvpdating, sioce they are to be stored with

"po-print” procedure codes.

phove mre disecussed and defined in Secticn 2.5.

Each of the seveml mtitribute I.0.'s lipted

The (GIRL)} processor requirements, then, will ipclude vertical search
procedures, counting, curulative counting, list mking, compariscn of lists
and indivicusl values as well as data reirieval. These severnl requirements,
hovever, in addition to the mamy preprocesscr requiremsnts, permit a minimm
of rules and rectrictions im the (GIRL) langusge and format,
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2.4 {(curD)

{CAFD) fdentifiss the processor to be used for wpdating informtion
stored in any data list, ard the following wvords are deflined za progren
I.D.'s for ute with the processor code {GUPD).

ADD
IELETE

CEANGE (associated with the coonective 0}

AID
PICT. IXIXTR
CBANGE

Except for (GUPD) DICT. requests, all langmimge rulss for s (GUPD) request
are the same as those defined for the IR langimge in Section 2.).3., and
the (GUFD) format rules are the same an thoae defined 1n Bectiom 2.2.
Therefore, except for the defined progrsm I.D. vords, c.m} and (GUPD)

have ildeptical langosage and format yequiremssots. The (CAPD] RS data mection,
then, is {llusimted in the following examples:

(GUFD} ATD BCMR 55L3 WITH MATA "JAN. 8, 19657
PART MO. “1265x" @TPFLIER MO, "pE2"
AXD ¥T0/80 WO. "263"

(GuPd) DELETE “E" AS STATUS IN B/NW 1268x
{UPD) CBANGE STATUS OF P/N 1268X TO “E"

{GUFT) CEANGE BACE DASE WO. OREATER THAN *12"
o *10" IN P/ASSY 12LE2 12L65 AND 108

{GUPD} IELETE P/R 126EX

The preprocessor dirtionaries, howvever, are to be updated by (GUPD)
DICT. requests; end thie disticnary ioformation requi-es a different vocabulary
for the data list, item and sattribute I.D.'s. 7This vocabulary is the same
at that defined in the previcus section for o (GIRL) DICT. LIET imput.
Excert for a different nouwn voeabulary, however, the language and format
rules for the (GUFD) LICT. requests are the same s thope defined for the
otber (GUPD) inputs, for exmmple:

(GUFD) DICT. CBARGE THE IR/BC CFf SALAFY TO "1508" In EINPL/MO.
_ ATTR. IN TEE IR/DICT.
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2.5 (coUT)

(GNUT) ddentifles the RSI processor to be used for requesting mn output
vith o specinl format, snd the following words are defined as program I.D.'s
for use in (GOUT) requects:

(GOUT) PHRINT may not be used under the present system requirements, but it is
defined as an extended capability for possible future accommodation of remote
reguests for speciz]l reports to be created from GOUT procedures Stored as
information data lists.

Since the initial system implesentation is not to include the storage
of procedural information for special outputs, each (GOUT) RSI for the
present is required to furnish all relevant informtion both for data re-
trieval and for format procedures. Pach (GOUT) RSI data section, then, is
recuired to include 2 parts; the first part, identified by (OOUT) LIST, for
the data retrieval input: and the second part, idemtified by (GOUT) mn:r,
for the output format procedures.

The langusge and format requirements for the (GOUT) LIST part are
identicsl to those for a (GIRL) LIST entry, and this first part of a (GOUT)
REI dete section is to identify all inforsmtion to be retrieved from data
storege for use by the (GOUT) FORMAT procedures. Therefore, the (GOUT) LIST
noun vocabulary for data list and attribute I.D,.'s is identical to the IR
languege vocabulary, and is defined by the terms listed in the preprocesscr
diction=ry of IR datz lists. For example, assume the following IR data lists
end the special cutput beadings.

Mtz Tist I.D.'s : PURCH2SE ORDFR or P/0 COMMDDITY COIE or C/C
Attribute 1.D.'s : DATE NAME

CUSTOMFR ' STD. HRS./$100
COMM. COTRE

CUANTITY
VALJE
SCHED. DEL.
Title: WCHRKTOAD FORECAST BY WEEK

Column Heuwdings: SCHFETULED TFI. DATE

In thic example, then, the (GOUT) LIST part of the inmput data section might
be:
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(GGIT) LIST THE QUANTITY AND VALUE FOR EACH P/O WITH SCHED.
DEL. FROM "NOV. 30, 1964" AXD BEFORF "DEC. 25, 1964"
ANDD WITH COMM. COIE > "1195" ARD < "1500" AND THE
c/C 5TD. HRS./$100 :

£ data list "bridge” between the two data lists is assumed as being the correl-
ative value "B, C/C" listed with the attribute I.D. COMM. COLE in the IR dic-
tionary. Such a dats 1list correlative is defined and exampled under (FILE) in
Jection 2.6.

The language and format requirements for the (GOUT) PORMAT part, howvever,
differ from those for the TR language, since connectives are not to be used
snd the noun vocabulary for (GOUT) FORMAT is defined differently. The definition
of this special vocabulary for (GOUT) FORMAT 1is based on the specifications of
stored GOUT data lists for future retrieval by (GOUT) PRINT requests. These
future data lists will be indexed in s preprocessor GOUT dictiomary by the
pumber or mnemonic code of each report, and each ONUT datx list will use item
and attribute I.D.'s from defined common lists. JFor example, the wvocabulary
nouns relevant to (GOUT) FORMAT are defined in the followving lists:

™Tata fist I.D.: nl

Item I.D.'s: TITLE
coL/l. . . m
'l .. .0

fttribute I.D.'s:

CORRFLATIVE
HEADTNG

SORT

GROUP 1 START
GROUP 2 START

The item 1.D. TP l. . . n is the mmemonic code for TERMINAL PROCEDURE/l. . . m,
end it identifies calculetion Pl‘Dﬂtjl_‘li_l.__!‘Eﬂ wvhich are to be performed using the
completed GOIT columns of data or the column totals. For example,

T2/ CORRELATIVE "F1, TE" "F2,T9" "F = F1/F2"
: HEADING "OVERALY. DELIVERY MEAN"
~p. 2 CORRETATTVE "F1, CT" "F = MEDIAN F1"
. HEADING *§ LATE MEDIAN"

The CORKETATIVE attribute yalue is to include any relevant values for three
iypes of interrelational procedures. The first type of GOUT correlative
defines the IR datn to be copied a3 column data, a=d this type of correlative

is identified by the ecode letter R followved by the relevant attribute and data
list T.D.'s. Fur ex=mple,

coL’2 CORRELATIVE "R, COMM. CODE, P/O"
HEADTNG _ "COMMOIITY COLE"



The second type of OOUT correlative specifies totals for m eclumn, and this
type is dafired by the code letter T. For example,

coL/3 . CORREIATIVE _ - ‘"B, QUARTTIY, P/e" “T"
ERATING "QUANTTTY BCEZNLED"

The third type of OOUT correlative ﬁeff..nni-the function for ealculating the
data of & column, and is fdemiif{ied by the code letter F used to specliy both
the function and the IR data wariadbles. JYor mxampls, -

eot/s CORRELATIVE - ", valoz, Pfo® "rz, EID.
FBS5. /4100, ofc" YT = yifrR2" "D

EEADTNG "WANPOWER FEEQULREMENTS”

The BORT atiribute value defines the dats formmt for the ascending sort
procedures, and 13 identified by the code letiers, D, An or En, D defines n
pumerTical sorting with the dscimml point op the right of the least significant
sorting digit. An defines an alphabetic porting with the pth charaecter counted
from the 18Tt bPeing the most significesnt jetter. Rimilarly, ¥n definez n
nuweeTical sorting with the zth clamoter eomted from the right Telng the
lenst significant scxting digit, Alpbanwuseric valioes, then, can be delicsed
with either mmeric or alphabetic sortinag procedures. Wo ascomeodation for
dsgeending sort procedurss ix defined for GOUT colwen data.

The GROUP 1 START wnd GROUP 2 START stiribute voalues deline the data
value grouping within a columm of dats, The diffarence hetween the 2 walues
will be caleulated by the GOUT processor snd uscd ad_a copstant increment
for grouping all relsvant data. JFor example,

oL/l EEADING "SCEEIULED IEL. DRTE"
GROUP 1 START “sav. 30, 196"
GROUF 2 BTART “EC. 7, 196k

Assuming dsts for this szample, the growping of the calum data then might be:

.

M
po |
-
%

8%

BE NHEN HNNHE B
5 oBok
§ 3988

8
-
2
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The COUT processor suttmatically will total the data for esch column with
s correlative value T after the columm procedures are completed, and before the
TP/l., . « n proesdures are started, Also, all colomx with 2 corTelative walue
T prtomaticslly vill be subatotnllsd at the end of sy column grouping, The
previcus exmaple, then, would have the following cootrol brealrs.

4

DATE

3, 195t
2, 1964
5, 196k
E' 1964

HEEN  HHHEE
%

E
B

196L

TOTAL
CRAND TOTAL

The COUT processor mutomatically is +5 spesily the Borizomtsl tab and
line feed Tor each (GOUT) RSI, except in the future processing of {GOUT)
PRINT regquests using stored GOUT data lints which influds thess specifications
&g attribute velues. Adec, the GOUT processor automatically is to dstermine
the type of cutput squipmant specified in the EST Adrinigtrative Saction;
and, lor equipment with page control, the GOUT processor 18 o include on emch
page of the output a PACE FO., the REACRT 30, and COLIMN HEADTRGS and, of the
laxt line of each page except the lest page, the entry "OONTINUED O NEXT PAGE".

Therelfore, considering the exaxple asmumed earlier in thia secticn, the
{GUI) FORMAT part of the RET might be:

=TFw . R L |

(COUT) PORMAT XX TITLE EEADING "WORKIOAD PORECAST BY WEEK" COL/L
CORKELATIVE “R, SCHED. LEL., P/0" HEADING "SCREDULED DEL,DATE"
wl ART TROV. 30, 1964" GROUF 2 START "DEC. 7, 164"

2 ¢ TIVE "R, COMM. CODE, F/Q™ EEADTHG “COMMODITY COIE™
*KL" GROUP 1 START *1200" GROUP 2 START "1300" £0L/3
CORRELATIVE R, QUARTITY, PB/0" 0™ ERADIRG "QUANTITY BCEEDULED"
¢OL/U CORRELATIVE "Fl, VALUB, P/0" "¥2, STD. BRS./$100, c/C"

*F » F1/F2" "T" EFADING "MAKPOWER RESUIREMENTS™
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she output formmt, then, for this (GOUT) LIST and (GOUT) FORMAT example
would be:

BCHETIOLED COMMODITY QUANTTTY KANPOWTR
TET.. ATE CCIE SCHEDULED — REQUIAEMENTS

Dec. 5, 1964 1234 30 12.0
Decz. 3, 1964 12&5 ™ 2.0
Dec. b, 1064 1291 100 3.2
SUB-TOTAL 1100 57.2
Dec. 3, 1964 1306 10000 T.0
_ Dec. 2, 1964 1309 2000 k.0
SUB-TOTAL 12000 11,0
TOTAL 13100 8.2
Iec. 9, lﬂ 123'* 200 s‘ﬂ
Dec.10, 1964 1239 200 7.8
BUB-TOTAL 1400 12.8
Dec.12, 1064 1310 5000 37.2
Dec. B, 1964 1362 10000 20.2
SUB-TOTAL 15000 5T .0
TOTAL 15400 0.2
Dec.20, 1964 s 1000 £.8
Dec,15, 1964 1339 Looo 2.5
SUR-TOTAL 000 9.3
TOTAL 5000 9.3
GRAND TOTAL 3hLECD 147.7

The initial eysten implementaticn, however, w1l not permit the group-
ing of columm data, terminal procedures or the use of eolumn data and solumn
totals in correlative fumetioms; and thegs capebildtiss pre defined only o

parnit possible foiture ertension of the syztem. Unfer ithe pressnt symten
then, the {COUT) PORMAT vocabulary ip limited to the folloviog List.
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mia Titt I.D.; X

Jtem I.D."s: TITLE
confl ... m
Astribute I.D.'s: CORRELATIVE
HRADING -
SORT

Therefore, in the previows Lllwstration, the present system capadilitien would
limit the {OOUT) RST dats section to being, for expaple,

{CoUT) LIST THE QUANTITY ARD VALIE PoR ¥ACE P/C VITE SCEED. IST.
PROM "NV, 30, 1964" AXD BEFORE “DEC. 7, 1964 ANDD WITH
CoMM CcoIm > "1199™ AXD < "LUOO™ AND THZ C/C &TD. ERS./$100
(QOUT) FORMAT XX TITLE "WORKLOAD FURBCAST FOR WEEK
ENDING TEC. 7, 19647 COL/1 CORRELATIVE *R,CtsM. Cunx, P/o”
EEADING "COMMOUITY COLE' SORT "Hi OEL2 CORREIATIVE “B,QUANTITY

2/0™ ™" mapTG SCHENILED | CORRETATIVE 21, VAL
P/o" “r2,Bwp. HRS./§100, ¢fC" "F - Er ’ ’
. o T e A

The cumrpanding\ output forsat then weuld be:
SPFECIAL REPORT

WORNLOAD FORECAST POH WEEK ENDING IEC. T, 1964

Ermpen Ty QUNTITY MANPCRER
CODR BCHETUILED REQUIHEMENTS
1234 00 la.0
1265 T00 ba.o
1291 100 3.2
1308 10000 70
1309 2000 k.o
GRALD TOTLI 13106 8.2

The avelilubillty of current data with use of {GOUT] remote station
Inputs ie intended to eliminpte the need for complexr reports and periodic
bulk report printings. PRovever, ine language and format regquirements for the
{GOUT) processor have been defiped to include these capabilities for possible
extension of the present system to sccommodstr any transitiomal requirements.
The use of stored GO dats lizte, hovever, may be dssirmable for frequently
nsed COPT requests: and exteneion of the presant system specificaticns to
include {QOUT) FRUIT inputs would permit retrieval and updating of both the
preeent (QOUT ] LIST information wnd the (COUT) FORMAT procedures. JFor
exsrpie, mazuming the last previous sxample ahove were ztopre Iip GOUT data

list form under the dats 1ist 1.D. FW-3, the entire {GOUT] RSI data seciico
then eonald be;
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{GOUT} PRINT Fd4-3 WTTH P/0 SCHED. DET. PROM "NOV, X0, 1964 anp
. BEFORE "DEC, 7T, 1964" CCOMM. CODE > "1199" ARD < "1LDO™ AKD
TITIE HRANING "WORKLOAD PORECATT FOR WEEX EKDING DEC. 7,1964"

The (GIAT) processor then would interpret the {(0O0U?) PRINT input as updating
corrections to the infarmation stored in the deta List FW=3, und the procesaor
would correct the retrisval and cutput formmis to ecorespond with the
corrections. Therefore, the language and formet reles defined for the {GOUT)
processor vill sccommcdate systen exteraions sither for the future comvenience
of the user or for t4ransitiooal TEPOTt requiresssts. :

2.6 (FIIE)

{FILF) identifies the RSI processor to be maed for initisting nev data

lisgta; and the folloving words are defined as prograa I,D.'s for use in (FILE)
recussts,

nICT.
AT

For the Initiation of w nev dxta list, each {FILE} data section 1s to
have 2 pastz: the first part 1 to be (FIILX) DICT., ané the zecomd part s
to be (FILE} DATA, The first part 1s required to update the rocabulary in
the preprocesscr dictionary to laclude the pew fatm list I.D. and the attritrte
.0, and o dnclude for each I.D. any special mcurity codes, eny data format
sudit ¢odes and any datz correlation codes. Also, wvith the IR data list I.D.,
the estimted sizte of the new data list 15 Tequired t0 permit the efficient
nasignment of disk storsge loeation for the pev data lizt by the {FILE) proce
essar, The secend pert 58 to provide the data far storage in the dats list
form. Although a (FITF} RET dets section mey inclode efther {(FILE) DICT. or
{FIIF) D'Ta 25 a2 separate entry, the (FILE) DATA Imput cannot be processed
unless it hts been preceded by the =sacciated (FIIE} DICT. input.

The {FILF} NiTA information i to be mtored sequentially before imput,
and the (FILF) processcr is tc store the inforpation directly and without
aarting procedures.  Mlso, the (FILF) processor does not create crosc-{ndesx
date lista imterrelnted with existing data llets, and the user In responsible
for the reliability of the {FITE) DATA informaticr. However, amy informatien
of uncertain relinbility can be entered separately into the new dete list as m
subsequent (GI™N) ATT input, mince the (GUFD) processor does cremte datn sntrie
required by defined intarrelationahips betwesn existiog data liste. “These datr

list inteyrelnticnships are defined as corrclatives and are discuszed lmter in
this eection.

The languege and formet reguiresente for a (FILE) imput differ from
those for a (GIAL) or (GUPD) request, and (FILE) PICT, and {FILE) DATA cach
have sirictly defined forms ond uses. The following vocabulary 4s defined
for each of theze 2 parts of a {FIIE) imput.
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IPrugrn.m I.M Mty liat T.N, Iten 1.I. Attritute I.M.

[Frer) picr. | IR/DICT. (IH data 1list I.D."u)
- -==ATTR. (IR mttridute I.B's) CORRELATIVE
GOUT/TICT. SIZE/DL

IR/sC
UFD/5C

FILF; DATA | (IR data 11st 1,0,°'8) | (iR item I.L.'s) [IF sttribute I.In &/

As discussed in Section 2.5., the GOUT/DICT. is oot included fn the
present system Tequiremnents; and, therefore, definition of 1ts mssocisted

vocabulary and further discusaicn of this type of (¥ILE] input is not included
in this sectiom. .

The data ]list 1.D.'s and attritute I,.D.'s for & nev TR data 1iat are to
be defined under the following rules:

1. kil words defined for IR connectives, and all prograx, datm
l1ixt mrd item I,D. '8 are 1o be sputuslly exclocsive,

- Ml words defired for IN l:ﬂnnet‘llziveu, and all program jtam
and pttribute T.D.'s are t& be mutually exclioeive.

3. An attribute 1.0 canpot be idantical to any datm ldat 1.0,

or to any data list I.D. in a sequence wvith e of it
ettribute 7.D.'s5.

These rulss san be sumtTizad apd expressed as eguatiocs.
l. DI APsec

2. AdTapic
3. ﬁD‘-_‘D*FLn +Aﬂ D
x }"’_3 y ¥

Although the format mand language defiped for (FILE} DATA im very
simlilar to those for {GIRL.) and (GUPD), the {FILE} DATA langusge doss not
include connectives snd does bave strict rules of sequemce. All item I.D.'s
for the new data list mre to0 be in an ordered sequence, each Iten I.D. is to
precede lts masocisted inforsetion, and each attribute I.D. is 4o preceds Any

relevant attridute values. These saze rulew of sequenre also are definsd for
(FITE) pICT.
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The L1Zk: M, and S17E/ITEM walues ore relevant only to the nev data list
T1.0.'8, with the ST75'TH. belng the estimated nueber of items in a nev dsta 1list
rnd the TI7E. (7134 being the actimited number of charzcters in An everage item.
For szample,

IRDICT. PN RIZE/DL =1500"
STZE/ITEM  ™25"
1IR/TIOT. IO SIZF/ I, ® 100"

m}f TIEM hmﬂ

Seperate security codes may be asiigned for information retrieval requests,
i.2., {GIRL} and (CUOUT}, sod for information updating, 1i.e., (GUPD}, to any data
1ist 1.D. or sny attribute I, D, Bach such security code is to be included as a
vulue for eitber IH'SC or UPD/sC. For exaxple,

TR/DICT. BMPL/XO. UPD/SC  ™306LY”
BFL/ 0. ITTR. BATARY IR/sC *hOPER™
UPD/sc “30682"

Any serurlty code assigned to a dats list I.D. is to be effective also for any
gttribute T.N. within the data list, but individunml security codes aleo muy be
azaigned additiorslly to amy atiribute 1.0,

Any formet eudit reguired by data relisbility of an itesm I.D. or an
attritute value §5 to be listed in the TR/DICT. under the agsoclated data
145t I.0. or attridbute 1.0. Any such Tormat sudit is limited to coe or more
of the charccter specificatlons defined by C/TYPE, C/MIN., C/MAX., and
C/PATTERU. The 0T ™YPE velue is to be the letter code 4 for slphabetic, N for
numeric or AN for alphanumeric. The C/MIE. wvelue i3 tc be the minimum pumber of
eharecters defined for a formet sudit: and, similarly, the &/MAX, walus is to
be sny defined mex!imum number of characters. The C/PATTERN value is to be the
pesttern sejuence o alphebetic, numeric and symbol characters deflined for a
Tormt awdit: snd the pattern autoemileally will be Justified to the right
excenpt with on essociated C/TYPE "&". For example, assume each item I.D. for
e new deta 1ist I.T, ACSY is to be alphammmeriec, is to have exactly 8 characters,
snd is to have an exact pettern of 5 digits followei by & hyphen and 2 letters.
Th.is format =udit, then would be defipned by the following entries.

IR TCT. iTTY C/TYPE :ﬁ“n
rrm- . "
C/mMAax, mgn
C/PATTERY CEN-ALY

The COMVTRCIM walue i relavant soly to attribute I.D.'z with irput
values specified by the user for comversion to mueric form to permit arltbmetic
eopparison procedures, For example, 1f an ptiribute I.D. value which is a calen-
dar date is to be comgpsred as belipng less than or greater than other calendar
dstes, it muct be convertsd from DEC. 3 1964 tc 5417203 to permit either compari-
cn or seguencing with other =sjendar dates. The specification of amy such com-
version is to be defined by the user in the JR/DICT. and the CORVERSICN vamlue is
t0 be the code letier dafined for each type of data format change, and the letiar
D is defined for the conversion of calendar dates to pumber form. For example,
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P/H ATTH., DATE CONVEHSION "p"

The COFRELATIVE vatues are 1o inklude any interrelationshipe specified
by the uwter for the auvlcantle updating of crose-indsaxes data list and attribute
I.D.'s, for the ereation of retrievnl "bridgee” betwvesz datm 1ists by the
preprocessor, for eslculating an atiribute value as 8 function of other
stored data, for emupling the maltiple values of 2 atiribute I.D.'a, for
weriical crose-indexing within & data list and for the siinipation of redundant
aata storage requirements. Any of nine types of data correlation codep may
be defined for & data Yist 1.1 or at ettridute I.D., and these nine types
" are defined in the following table.

AUTOMATIC
DEFINITION CORRELATIOR oo TPE
LPTTER
. IR} IPD
Ao I.D. with data vhich also i{x | Do o B Tate list “bridge”
stored wnder another I.D, no ppt] X Croas-index
yes yeg Y DHrecticna) data chain
An I.D. with data which s y=8 | po R Peference nddress
ptorad OMLY smder apother I.D, yee | yes 8 Referencs & 2
Abh I.D. with each conrecutive o yu5 c Coupled velues of
datum correlative with a different I1.D.'s
datum under mocther I,D. yes | yes D Rl
Vertically interrelated 1.D0.'s ::il:: " ymE - ::_:::fiidex
within a data ligt : o
An T.D, with dats which is
to be calevlated ag B dafined s | 2o P Punction for
function of data stored wnder | 7T dats synthesis
one or more other I.D.'s

Fach CORAELATIVE value is to include a code leiter; and, except for
V and F, each ecde letter ic to be followed either by the date list I.D.

or by the attribute T.T. and the data list I.D.

The code letter ¥V is 1o

be used alcne, and the code letter F i3 to specify both the function and

the IR data variebles.

EXAMPLE 1) Assume a pev data list P/ASSY whick s to mRve wverticel
interrelationships, wod which also iz to bave soupled
values for H.l. ASSY and ML/QUANTITY. HRetrieval of N.L.

ASSY data is independent of the NLS

ROANTTTY; and,

therefore, the K.L. ASSY (s masigned the code letter "C."
The retrieval of EL/QUANTITY data, hovever, {s dependent
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for meaning on the retrieval of the M. Lo ASSY dats; und,
\herefore, the NL/QUANTITY is acsigned the code letter "D,

P/abSY (v}
RAM
DG, MO,
¥. H. ASSY (V¥)
W, L. aSSY (¥){C,NL/QUANTITY,P/ASST)
EL/QUANTITY (D,K. L. ASSY,PfAS5Y)

Therefore, the relevant (FILE) DICT. entries can be expressed
Tipumtively &5:

IR/ DICT. P/AsSY CORFELATIVE ™"
F/ASSY ATTR. MAME
NG, ¥O.

¥.H.ASSY CORRELATIVE "
MN.LASSY CORREIATIVE  "Y" "C,NL/QUwTITY, P/asst”
ML/RUARTITY CORRELATIVE "D, Y.L.ASSY,P/Assy”

EXAMFLE 2} Artune & pav data lirt ig to have tws neseo, H.RI’ azd F/N.
Therc{ore, the relevant (FILE) IMOT. entries can be expresssd
Tiguratively as:

Ir/DICT. r?m CORFELATIVE  "B,P/M"
P/

In thir example, all the data then 15 Etored in the PfH data list.
EXAMPLE 3) Accunc & pew data lict 4E to ba interrelated with asother daty
lict in IF requesis and owipwi formets, byt the iotsrrelationsnip
petween the data liste s to be avtomatis only vhen regulred aq
a "bridge” between spperently uorelsted I.D.'s.
PR O
HAME LATE
NCMR RO, (B, HCHR) SUPPLIER BO.
1n thiz exmmple, the attribute 1.D- NCME NO. alsc oay be
cuncldered an the data jict 1.0, BOCME t: permit automatle
eurrlation of apmparently unrelated I.D."s 1o an IR entry such ma:
{RIRL) LIST THE SUPPLIER NO. FOR P/N 235
The yelcvent (FILE} DICT. entry can be expreceed figumtively as:

P/N AYTR. NCMA WO, CORRELATIVE "B, NOE"
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EXAMPLE, 1)

ELMOLE 5)

EXMMPLE 6)

EXAMPLE T)

fcoune o new dota list is to include a reference to 2 value
=torced in another data lict.

P/ASSY - DWG.
RAME TITLE
mu- lD {B mﬁ } a»m-
REF. {R, IB-FEF., IHG.} IP-REF.

Therefore, the relevant (FILE) DICT. emtries can be expressed
figuratively as:

P/ASSY ATTH. IWG. NO. CORRFIATIVE "B, D§G." .
REF. COREDLATIVE "R, 3B-FEF., DMG.

lseume A pev data 1ist 15 to be cross-indexed for IR requests
and outvut formats by cither name or pmber.

PEL/RO0. (X,NUMBER,EMPL/RAME)  DPL/MME (X,MAME,EMPL/NO. )
TEPT. WOMEER (X, NO.)
MME (X,BMPL/RAME)

In this cxample, the crosc-index also describec a double
bi-directional ehaining of information I.D.'s. The relevant
(FTLE) DICT. entries can be expressed figuratively ac:

ir/Drcr. =MPL/NO. CORRELATIVE "X, NUMBER,EMPL/MAME™
NAME CORREIATIVE "X,RAME,EMPL/MO."

EMPL/¥0. ATTR. HAME CORRELATIVE  "X,EMPL/NAME"

EMPL/RAME ATTR. NUMBER CORRELATIVE  "X,EMPL/NO."

Acsume a newv data 1ist is to be interrelated and interdspendent
with another datn list in a directiomal chaining of informatiom.

P/ SUPPLIER (Y,SUPFLIER KO.,P/N)
NAME HAME
£OST ADDRESS
SUPPLI iR NO.(Y,SUPFLIER) BATING

In thi: example, the cingle bi-directisnal chaining of I.D.'s

can by considered as linecr-indexing iz contrast to cross-indexing.
The relevant (FILE) DICT. entries can be expressed figuratively
ac:

P/N ATTR.  SUPPLIER No. CORRELATIVE ™Y, SUPPLIER"
IR/DICT. SUFFLIER CORFELATIVE "Y,SUPPLIER NO.,P/N"

Accume A new data lict is to include mn attribute I.D. with
a retrieval value to be calculated from other stored data.

P/ Rpare

WETIGIT
$/1B. (F1,c0ST,P/N)(F2,WEIGHT,P/N)(F = F1/F2)
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Therelore, the relevent (PILE) DICT. entry can be
exprested flguratively acs

F/N ATTH. $f13.

CORFELATIVE “Fi,00ST,P/R"
“F2 WEIGHT
“Fer/r2

*'Pju "

Ther=lore, by combining these individim] definitions, an senmple can be

constructed for a (FILE) input initieting u pe=v data 11st.

Asgume the following

pew datn ist, attribuvtes and correlatives with existing data Iisty.

FART or P/X

DATE
QUANTITY

WA MO, (B,

STATUS

RCHR}

Also, asegne the item T.D. formmt i{s to be at lexst 7 alphanumeris chamcters
with the first 4 chamriera from the right being mewric, the sstizmted mumber
af item: sf being 2000 vith an avernge {tem size of 25 ehameters, the witribute
value for DATE i3 t0 be converted to sunher form for comparisan procsfses, there
are to be no security codes for IR and any {UFD) ioput for the data 1ist 1s to
mve the security code 13009. The (FILE) ioput, then, would be & standsrd Admin.
istrative Sectlion followed by the [FILE) data section which can be expresssd

figumatively ac:
{¥IlZ) DICT. IR/DICT. PART

P/%

P/N ATTR.DRTE
QUANTITY
ACME NO.
STATUS

{FILE) DATA B/N 12345

12346

12348

{etc. to the end af the last 1tem I.D.)

CORRELATIVE
SIZE/DL
c/TrE
C/HTH
¢/PATTER
SIZE/DL
BTZE/ TTEM
Urn/ sc
COHVERSION

CORRELATIYE

TATE
QUARTITY
NCMR PBO.
STATUS
DATE
QUANTTTY
BTATUS

-25“
l-nl‘l

"B, ROR"

"JAH. T,
Ilzc 1]
-ﬁh"
N‘EH

"JAR. 8,
'll'la n

'A-

This Migwwtive arrangement of the (FILE) dats section
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expressed direetly Jo the lineal format defined for the (FILE} RST data
sectich.

{FiLE) DICT. mfnn:r PART CORRELATIVE “s,P/3" sm{m.
"o" B/A CJTPE "iR" c;mr “1" ¢ ,’nm OO "
BIZE/DL "2000" STZE/ITEM “25" UFL/SC “13609" B/N
ATTR. DATE COMVERSION "D" QUANTITY NOR %0.
CORFELATIVE "B,BCHR" STATUS (FILE) DADL P/R
12345 DATE "JAN. 7, 1965" QUANTITY ":ea" HOME NG
"3604T GTATUS "R 12346 DATE "JAN. 8, 19557 QUANTITY
15" ETATUS "A" 12348 ...

Thiz lioeal format defined for the (FILE} RSI data sction is sultadle for a

remote or & computer lnput wsing m sequence of punched cards, a punched tape

or a egnetic tape; and, of course, the linenl formet klso permits the wae of
s remote typewrliten lopul for fnitisting oew duts liste with very fev {tems.

Alws, for convenience in large volume irputs certaln additionat compressions

are possible to minimize the (FILE) inpurt lenguage.

Agc in the other parts of ihis systenm design, emphanis iz given to a
ainimam of ez and restrictions op both the langmge and the formmt for
initlating & pew dmts lisi; and, vherever posaihle, interface requircoents
have besn assigned to the computer mther thws to the user, The spmplax
security ealegumrds, for sxmmple, arw 1o be enforeed by the computer, as
well s the requirementc for word recogoition mnd a complex awdlt of the
yocabulary io & pew data list and the sxisting dicticoary words., The
correlativec, however, camiot be defined except by the user; and the 9
defined correlative typec permit great flexibility in ¢ross-referencing
data Tor retrievel, for wupdating or for culput formata. With relatively
simple language Aand formmt requiremsnts, then, o pew Z2ata list can be initimted
vith vrry complex interrelationships to existing dmia and with autommtic data
security.
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3. DEFINIFION OF USER REQUIREMENTS FOR INITIAL E-PLENENTA ITON
OF L& BYSIEH

2.1. Introduction

This seciien dafines the user requirerents and any changes in
syntem copabilities for the $vplementatien of a limiced varsgion of
tie I3 system, Lizitation of the syste=m sz dafined in Saction 2. is
renuired botn by squipment constraints #ad to sxpedite an sarly
implyoenzotion scheduls, This Ascessary limdtatlen, houever, haz
been confimed to a faw deletions of lLanguage and processor capabilicies
and these deiations arm (1) the Freedom of word order io cthe initial
parc of gn Snput and, therefors, (2} the intarrogative form for
teiTiovol requestg, (3) sany of tha words defined aa language
coanectivex, {&) the storage of special outpuil requests and (5) some
of tha pogaihle definitions far the sautcmaiic corvarsion and calesulatie,
of data. Any of chege delsted capabilizies, bovevar, can be restorsd
to the system in the future as supplemenial procedures snd sprcificatie

3.1, Dara Formar Rules

The data rteguiremnctp for the initlal lmplemwentaticon zyscew are
1deniLical to those defined in Sasctiion 2.1.2. All daias, then, is
requirad to be alphpnumeric chazacter jeformation in dats list fomm:
and tha data list form is Jdefioed as one DATA LIST 1.D. followed by
one or oare JiE) I.D.'s, with each ITEM I.D, followed by one op more
ATURISUIE I.D.'s, and with wpelr ATTRISUE I D. followed by ane or mare
ATIRIGTE VALLES., Thix definivion of the data lis: form can be
axempled Zigurstively as:

o 1 A L
¥

A v
¥

v

A v

H A L
1 A ¥
L}

A v

v

1 & L
L

{xe cetera)

All Iinformation §in the IR syatem In tn be gtored in darg izt form;
and, therafore, the msgociated DICTIONARY of date liar 1.D.'s xnd
ltt:ributt I1.,0.'s, which iz to bhe stored In the cumpul:tr, also will
i ip data list form.
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Mis daca list form, cogether vith bm use of the computer
dicticnory, permits inputs to be stated diyectly ia the tachnical
tarminaleyy natural te sach application ares; and, tharsfore, tha
user 18 oot Tequired to translate his oun weruinolegy inte an artificlal
vocabulary commen Eo a}l systew inputs. Tis accomendation of che uoer,
bowever, requlrea the inicistion of esch mev data linst £ include
dlecionary inputs as well ga the nev data) and these inputs ars dafiped
and exscpled under (FILE) in Ssctlon 2.6.

The defined data 1ist form, topwther with the use of the somputer
dictionary, also permite the autsoatic correlation of interrwlated dats.
By inciuding one or wore COREELATIVE waluas In tha diciiozary inputs,
the user can wpecify very complex cdata intarrelaticaships for automacie
sxeculion, These CORRELATIVE values alsc ere dafiosd and sxampled
under (FILE) in Section 2.6.

3.3, Input and Languasze Format fules

Esch I system input ia definad with 2 besic ssctiona; an
ADMINISTRATIVE SECTION which i defined slsevhere under the RXECUTIVE
system, and & BATA SECTION vwhich la dafized in this secctice for tha
inftial foplemmntation system.

The LINEAL or PROSE FORMAT veed in astursl language is deflngd
for all 1R syscem requests., The computer recognition procedures will
tdentily anv blank space 4z the interval barween 2 words, and W oOT
mnre consecutive blank spseey will be Iderzifisd as anly one interval,
The LINEAL format, therefore, can accowmocate both punched ¢srd 1nputs
and cabulated typing inputis.

four of the EiIx IR lenzuage e2lements are defined by the dats format
and thege four elemencs sze the DARA LIST ID., ITEW L.D., ATTRIBUTE 1.D
and ATTAISUTE YALUE. The input format, however, requires twe addificpal
langusnre elemenis. The PROGRAN I.D. is defined go the identificatieon
of any computer process; and COHMECTIVES arc defined either as rxlatioca
OPRTalaTs, O as extra wordy lacluded for Iangumge naturalness but
without signiflcance to the cemputer, The six elements dafinsd for
the IR language, then, are:

PROGRAM I.D.
CONNECTIVES
DAZA LIST I.D,
ITEM 1.0,
ATTRIBUTE L.D.
ATTRIBUTE VALUE

The fellowing language formet rules are defined for these 6 languag
#lements and Lor the data section of pny IR gyste= Input,

KJLE 1, Only defined words are %o be used ac sernnectives and
ac program, data ligf ood atepibuce I,D, 'n.
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RULE 2, Th: prozras 1.D, 1s to precade all octher Information.

KLE 3., A data lispe 1.0, Is to precads each itex 1.D. and
any othar assaciated laformstlon,

EULE 4. An sttribute 1.0, 1p t> precads any associated
attribute valuas,

RILE 5, Zach attribute value i» to be enclosad by guotacion
matks, and piher quotation marks are not o be upsed,

Any IR language slament, excapt a commecbive, sy be defined as
oot or sore words: and more than ona 1dentification may be defined for
any data list or sattributz 1,0, Fach conmective is definad aa s sizgle
word, but these pingle vords say be ussd iz any relevan:t cosbinations!
and a connective may preceds any IR language slément axcept s progrem I, B.

FUlL2s 1, 2 and 5 ars identieal to those defined in Sectlon 2.1.3.,
but RULES 3 and &4 are redefined {n this seccion to delata the fruedow of
word oyder In the initial part af an inpur. Thip deletion 1a requiyed
hy squipment constraiznis snd to expedite = emarly lopleumintation schedul
Initial isplementaticon regquirements alse restrici sach inpot data sactio
to @ sinzle system requesti aad any additional requests with the same

prozrax 1.0, ore to be divided, and cach L5 to be considernd as &
separate inpul. -

3,4, Lonpuaze Vocsbulary Table and Bleg

In this section, pix rules are defined for tha IR langusge

vocabulary of the initjal {oplementation system; and theza & vocsbulary
rules gre purmarited in the Eollewing VOLASULARY ZABLE. '
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VOCABULANY TABLE

Prosram 1.8, I Data List I.D. Item I.D, Attribute 1;& Attribute hluﬂ
{(CIRL) DICT, LIST 1L/DICT, (IR dats lint| CONVERSION P
{CIRL) DICT. COUNT I.D.'s) LORBELATIVE {5,%X,Y,R,5,C.0,
{CuPD) DICT, ADD === ATIR, ({IK attribure ¥ and F codes)
{ClPD) DICT. DELETE 1.0, 'a) S1IE/DL {megric valus)
{SUFD) DICT. CHANSE SIXE/ITEN (numeric value)
(FILE) DICT, L/ TVPE M, A, K, AK
C/MIN. (buemaric value)
C/MAX, {oumzic valua)
C/PATIERN {code)
e TF:{u {code)
PR/ s {code)
{COUT) FORMAT SPECIAL TITLE CORREIATIVE Tand {R and F
CﬂLfL”n ml}
ARADTNG {taxt)
SORT D, An, Mn
{GIRL) LIST (IR dace limt (IR ftem {IB attribute | {IR attributs
{GIAL)Y COUNT I.D."s) I.0,%s)} I.D.%s) valuan}
{GUPD} ALD
(GUPD) DELEIE
{GUPD) CHANGE
(ZOUT) LIST
(FILE) DATA
CONNECTIVES
Relaclona Extra Words
> AND
< OR
- WiTH
NOT IN
ANLD FOR
) oF
Eaci THE
Im—-n- — . . v e il —
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RULE 1. Por sach data list imitiates by the usar, tha
DATA LIST I.D. and all ITEN L.D,'s, ATIRIBUIZ L.B,'s
ond ATTRIBUTE YALUES are to bw dafined by the user,

EILE 2. PMor sach data list initiated by the user, the
DATA LIST 1.D, and all ATTATAUTE I.D.°x dafined dy
the uaer sre to he enbtered Iz the computex DILTIONARY
as {FILE) DICT. Inputs.

Maw dars list 1.D.'s and sttribute I.D.'s, therefora, are to be
. datined within vhatever limits may be fwposed by the existing
diccionary definitions; and thase interrzlstionships are cdafinad
both as rules and aa equatlona in Section 1.6,

$ILF 3. The PROCIAM I.D, woecabulary 1z defined to be)

{CIrL) L15T
(GIRL) CORUNT
{CIPL) DICT. LIST
{CiRl} DICT. COUNT

{GuPD) ADD _
{CUrD) DELEIE

(CUPD) CRANCE (to be associaced with the connective TO)
(GUPD) DICT. ALD

(GUPD) DICT. DELETE ]
{GUPD) OICT. CHANGE (t3 be smsocisted with tha connsctive 1

{&0UT) LIST
{GOUT) FORMAT

(FILE} DILT,
(FILE) DATA

‘The program I.D.'c which include the vord DICT. ere to be used only for
inputs associated with the computer dicticaary information, Each
prograr 1.0 in che vocabulary identifies a particular samputer process;
and, except for (GIAL) DICT. COUNT, sach ix defined and sxswplad under
{CIAL) in Saction 2.3,, uemder (GUPD) in Se:tion 2.4., under (GOUI) inm
Section 2.3, or undar (FILE} in Section 2,%, The program I.D,

{GIRL) DICT, COUNT 1z added to the vocabulary for the {nitial implemeniat
but the program I.D."s (GIRL) IS, (GIRL) ASF and (QOQUT} PRINT which alan
art listed in Sectionas 2.3, and 2.3, are m=t to be used for the inisial
implesentation,

BILE 4. Thé CONMECTIVE vocabulary is defined to be;

REelntlonal Extrn Wardz
- ANDD AYD WiTH
< O (=) =: O OF

" INN Is THE
wOL EACH R -]
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the connective INN i3 to bt ueed anly for defining a vertical pearch,
and can precade only a data list I.D, ‘Bach of the connectives ANDD,
AND, OR, IN and INN ave dafined and sxampled in Section 2.1.],

Every connective is defined as a single word; and, therefors, sach
coonective, whethar word or aymbol, is to be isclated betwesn blank
spaces. Connectlvea may be used {n any IR system lnput excapt Che
{COUT) FORMAT and {FILE) DATA inputs, and mey be used singly or ia any
ralevant combinations to precede any IN language alement axcept the
PROCIAM 1.0,

RULE 5. For sach inpuc agsociated with the computar dictionary
information, the follewing vocsbulary ia definad,

Dats List I.D. Tten I.D, Attribuce I.ﬂ.l Attribute Yalue

IR/DICT. {IR data lizt I.D."s) | CONVERSION D

-== ATTR, {IR attribute I1.D.'s) | CORRELATIVE (B,X%,Y,2,5,C,D,

. . ¥ and F codan)
SIZE/DL (numeric value}
SIZFESITEM (zrmerie valus)
T/ TYTE M, A, N, AN
cfHIN, (zrmeric valua)
CiMAX {Du=meric value)
C/PATIERN {ooda)
IR/SC {code)
IpD/SC {codel

Except for the deletion of COUT/DICT. as & dats list I.U., and for

special definitions of 3 ariribute values, this vocabulary 15 identical’
te that defined and exampled under {FILE) DILT. ino Section 2.5, The

three speclal definitions of attribute values for the injcial i{vplementatic
yatem are (1} the "M valus for C/IYPE, {2) the "D* wvalue for CUNVERSION
and (3} the "F codes™ for CORRELATIVE,

The letier code "M ig defined ay an stiribute valve for C/TYPE
to permit the user to zpecify sctribute I.D.%s for which an sctribute
value i3 mandatory in the ipput., Therefoys, this extended capabilicy
af the data yeliability audit 4g limitad by definitien to (FILE) DATA
and (SUFD) ADD inputs. The attribucte I, D, CfTYPE, then, may have
2 attyibute values, For sxsesple,

P/N ATIR. DATE CONVERSION »D»
¢/ TYPE bt -l -

For the Injtial ixplemencation syatem, COMYERSION i deflned with
4 single attribuce value "0, and it iz o be specified only for a
data Y}ist I.D. er attribute 1,0, with calendar dace values requiring
arithmetic couparisen procedupes. Also, apecificaticz of CONVERSION RDM
quires cach calendar date Input to ba {n the folloving numeric form,
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EXNAN

Month } 4 Last diglt

Dey nf'_ tha Tr.

The CONVERSIOR wDM pru:::lﬁrn then mtosatically w1l convert the Input
format to the following numeric formar dafised for arithmetie ¢ompariscn
procedures Within the computer,

b & 4%
Last digit_§ E Day of
of the Yr. tha Yr.

Por cutputs, esch such value wil] be precomvertsd sutomstically to che
pumeric input form, but with hyphens inssrted batuesn the thrae aumbazy.

XXe XX X
} Lapt digit
""'jh“-'; I Lﬂf the Yr.

The *F code” as an attribute value for CORRELATIVE ix defined
expliciely for thias {oplementarion. The "F codes™ are to be uzad
to defing the funciion for calculsting a data valuw, mnd the code letier
ngt ig uged to speciiy both the funcetion itgelf and ona or beth of che
IR dats variables, Fer instance,

EXAMPLE 1. *F = FL/F2® "Fi, VALUE, P/O" "F2, STD, HRS.,
EXAMPLE 2., ©F w Fl-l4* nFl, DATE, P/C

The definition of these funceicons is limited fn this implemsntation,
and each funcrion §s to be defined slther with 2 "P variables or with
1 "&£ wvarlzble gnd 1 congtanc, with every constant being an integer,
In definipg the calculation, any ene af the following four tyabols
may be usad. '

- Addizien
- Sutetraction
; Mulciplicetion

Pivisien

Any value defined as the product or gquotient of decizel velues will b
acsigned the pame decimal accurscy o3 the woe aecurste of the two values,
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RULE &, For each {30UT) FORMAT inmputb, the follewing special
wocabulary ia defliped,

' Deta List 1.D,] Ttem I. 0. | Attyibnste I D, | Attribute Value

SPECTAL TILE ' | CORRELATIVE | T and (R and F codes)
CoL/1..,nj HEADING (text)
SORT D, An, Kn

Except for the data 1iaz I.D, being defined &s SPECIAL rather than XX,
this vocabulary 1s identical :o that dalined and sxampled for presen:
syatem isplementation under {(GOUT) io Saction 2,5, The attributs I1.D,'s
HEAUING and SORT,and the sttribuce valuss for sach,also ars the pams

as those defined and exampled under (GQUT) in Sectlon 2.5, The MF cnde®
as an artribute valus for CORAELATIVE, howver, iu definsd axplicitly
Ear this ioplamentation, and ix 1dentical to the limited dafinition sivem
undeyr RULE 5, Tharefore, tha T and C variahles described in Section 2.5,
are not to be used,

3.3, Lonclusion

This sys:en defined for Initial loplemantaticn 18 sexrly tha scoe
as the grnevalized system defined In Section 2., and the fsv differwnces
betwern them are limitations rether than delotions, Moet of the
differences limit the I langusge rather than the system opersticnal
capabllities, but these limitations only restrlet the full upe of g
fewv festuras of the language rathey than sliminating dasic charactariatics.
Therefore, any or all of these differences can be sdded to the {nitiai
izpleowntation aystem, as well am te the uper requirements, ss aupplexentar
extansions rathar than az changes,

Te IR language defined for fnitial Implemmntation , then, sccommdace
the techrical terminelegy natural to any applicatlon area, sad thy user
1z not reguired to state inputs in an arcificial language or am ercificial
and unnatural format. Siorage of corrwlatlves In the computsr dictionary
peruits the uvaer to deilue very ¢omplex lnterrelatienships for autoeatie
data corrclations; and zhis version of the IR lanpguige also accomsdates
the uger by including a generalized capabllity Eer autocatic data ﬂlilbili
audits ang full informazion mecurity,
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