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This paper pr·eser,t.s a natuT'al language report wrIter,

REX/3000 (Report EXpediter), desi~ned for the casual user as

compiler implementation 15 discussed from the point of view

of meetin~ the n~eds or the two user classes. ~or the casual

user, the lan~ua~e 15 natural and Ensllsh-like. For the

pro~ramffier, the lan~uaSe is a mixture of natural and

Pl'ocefjlJral coristrlJcts. Th€? "'·ASCAl..-·based cOITIPi ler has been

implemented to serve each user class appropriatel~.

I t4TF=:()DUC.~T I ()N •

REX was developed to facilltate writlng reports from IMAGE

t:iatabases and MF'E files. lhe user will T'ange fr·on. t.hf:~ casuc~l

( i n·r rec~'..Ient) norl--f' T' ()g r c~mme T' at t emF' '1:" i rag to ·f C) T'ITIU.L at.e T'(~f" 0 T'ts

ThE:" t i. rll €~ all <:) t ted f' 0 T' the des 1 ~{,... a n ,j 1 1'.. F' J. e ITI f..:' n t. a t :I. 0 n was f.'~ iSh t,

"',ar'--'"IIonths t I he P r·(J.j(::~ct cons i s ted o'f thE~ f 011 ow 11"1~3 :
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1.) lie..:; i. ~.~n the s :~ .... ta~·~ of r~EX, i. e. ttl€-~ ff.) T'IlI of' the
1 arIEt'..Ia~je •

2) Desl~n the semantlcs of REX, i.e. the function of the
cOrllF,iled F'r-O~~l'aflIS' to f 1 l'oper-J.y e}-~ec"Jte t'c)rt.loth the
casual 'JSf~T" ar,rj the ?1'tj9T'°ar!ln,er.

J) Write a comPlIer for REX.

This seemin~l~ tight schedule was suPPorted bY several
l'eS<'1'JrCe~;:

1) The author ot a report writer simllar to the reQuired
packa~e (thouSh unfortunatel~ wrltten in IBM 360
assembler lan~ua~e [lJ) was available for consultation;

2) A F·ASCAl. COR,pi ler had beers trarlsported to the HF' bY a
IJsey", arid gra~io'Jsl'.:l cor.tril,IJ-ted t.. o the IJser's libra,'Y
[2] ;

3) A cOP~ of the produ~tion rASCAL~P compiler source
(written in PASCAL) had also been contributed to the
IJsers librar~.

'rhis paper will treat these topics, discussin~ the desi~n

considerations, and the .solutions implementedt

SYNTAX.

The ca~eful desisn of the s~~tax of a lan~ua~e is impo.rtant.

From the compiler writer~s point of view, th~ s~ntax should

b~ simple and have as few rules and exceptions as possible.

From the lanSua~e user's point of view, especiall~ the casual

IJser, t.he s~r·,ta;-~ sht11Jlfj be r,atljrc:~.J. ar",d E:r,sJ.ist1-1ike as well

as consistent and unambiSuous.

lar·,!=jua~jE· aT'e put. t..ogeth€~r to t'orm s)t.atelTlt:·~rlts. "'01' eHBITIP!e, in

E""91 ish fI,sr.Y st.aten.ents have the s~ntax
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subJect verb ob~ect

In computer larl~ua~es the s~ntax of assi~nment statements is

commor.l ~:

variable = number
01'

variable = rllJRtbel' + rllJmbel'
o~, in the Seneral case,

. variable = exp~es5ion

The sYr.~ax of REX lies somewhere between a tYPIcal

pro!traamin!1 lan9uase and a r.atlJral lansuaSie. The total

10!iical precision of a prO!lralt·min!l lanSlI.Jasie is not. wanwd,

since ~he casual user is no~ trained in the use of these

lansUages. Nor do we wa-nt the full cOmPlica~ed syntax o~

En!llish~ since the lanstuase 8USt be transla~ed by a cOlllPU'tel'

The syr.t.ax of REX is modeled at"tel' the syntax of litany of the

currently used ·na~ural lan~uase· report write~s: SYNTAX II

(11, QUERY [3J, NATURAL (4], Rll [5], and RAHIS II l6J. The

intent o~ all the natural lansua~e r.po~t writers is to avoid

the ·procedural· or pro~rammins details of prQ~ramminS

lan~uases and to allow the user to formulate En~lish-like

specifications which can be interpreted b~ a compiler.

Consider Example 1, a R~X prosram which reads and prints

selected values from a database called PAYROLL.
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1 « LIST EMPLOYEES IN. SALES DEPARTMENT FROM MARIN CUUNTY »
:~ database PAYF~')L.L f~aS$WOT'd If READER· access 8
~~. dataset EMF'LOYEES
4 print ·SALES PERSONNEL RESIDING IN MARIN COUNTY·
~) get EMPL..l)YEES wi th DEP" :: • SALES·
6 select ZIP isbetween 94100,94199
l Pl'ir,t EMPL..-NAME, EMPL-AIIDR, EMPL..·.. NUM
8 er,d.

Example 1. A complete REX proSram.
(Words in lowercase are keywords - In actual practice
upper and lower case letters are treated the same.)

This is a complete REX pro~ram and will produce a 11stin~ of

the desired values., (Its ~ctual function will be discussed in

the next section, ·Semantics 8
• See Appendix B for sample

proSrams with printed output.)

The poirlt. tH~~l't~ is t.hat REX has. art EraS11isrl-llke sYr.ta~·~ which

serves the casual user. Notice that there are no pr6cedural

steps (i.e. there is no eXPlicit openins or closin~ of the

database, no eXPlicit test tor end-of-chain, etc). In a

sense, the s~ntax closel~ resembles the specificatidn of the

prOgraD••

For the e~':P€~l'ience(i prosralTllTler, who II" ..lst deal with IT,ore

c6mplex pro~rammln~ reQuests, th~re are more complete

constructs available. However, these constructs are not

alwa~s 8 rra tlJral laraSIJage ll in nat.... re arad l~tould riot be '-Jsed

commonl~ b~ the casual user. The constructs are available for

conIF'leteraE-~S~~ anrj c~re nc)t, in ordir,ary delT,anci bY the

rlora-f" rC)9 ,'amme r •
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For exa~ple, suppose the user wishes to read an MPE ~ile

·contairlins emplo~ee numbers, look UP each em~lo~ee nuaber in

the PAYROLL database, and write a new file wlth emplo~ee

naae, address and number.

1 .:::< REArl EMF'LOYEE ., LOOK UP • IN FaAYROLl DATABASE,
2 :« WRITE NAME, ADDRESS, EMPLOYEE.

3 ~ile EMP*FILE = DEMPLHO.PUB.ACCOUNTS· flO ~~< INPUT FILE »
4 EMPt 1-4 n7 «4-BYTE FIELD, 7-DIGIT INTEGER »

5 database F'AYf<OLL password -READER- access 8
6 da~aset EMPLOYEES

7 file Etif'-NAME-FILE = ·EMPLNAMS.PUB a t"72 .« OUTPUT FILE ).).
B ° E-NAME 1-20 a20 «20-BYTE ALPHA FIElI' »: , '
Y E-ADDR 21-50 a30
10 E-NUH 51-54 n7 « 7-DIG1T INTEGER »

11 prosvar REC-C1R n8 <.0( a-DIGIT COUNTER,· RECQkDS R£AD »
12 NOT-FOUNIt n8 « a-DIGIT COUNTERF INVALID EttPL .'5 »

13 besin« HAIN PROGRAM »

14 REC-CTR = REC-eTR + 1 <.::: COUNT iNPUT RECORDS :>:>

15 get, -ri rst EHF'LOYEES wi th EMPL-HUM = EHP. «LOOt( UP » &
16 at end begin
17 NOT-FOUHLt = HOT-FOUHD + 1 «: LOOt< UP FAILED )-)
18 prior.t aEHPl • • EMP... KaT It4PAYROLL·
19 end
2Q E-NAHE = EHF'L-NAME ~~.::: MOVE V·ALUES T·O OUTPUT RECORD »
21 E-ADDR = EHPL-ADDR
22 E-HUH =oEMPL-NUH
23 wri te EMf'-NAME-F lLE .<.< WRITE OUTPUT RECORD )<>
24 loop .« IIO. NEXT read EttP~·ILE »

25 « ALL RECORDS PROCESSED, PRINT TOTALS »
~6 if NOT-FOUND <> 0 then &
27 print aTOTAL EHPL 1'8 NOT FOUND = a NOT-FOUND &
28 else print -ALL EMPL .~S FOUND
29 print -TOTAL RECORDS PROCESSED = • REC-eTR
~50 er.d.

E>~aRIPle 2. A COmPlex pro!trsm.
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This e>~ample illustratps man~ of the constructs available to

the proSrammer or the adventuresome casual user. See Appendix

R for a summar~ or the REX lansuase.

SEMANTICS.

The s~ntax of a lan~uase provldes a framework of correctly

~ormatted statements which ma~ then be converted to

.eaninSful, functioning proSrams. The conversion of

statements into functional'pro~rams is called the semantics

of the proSrammins lan~uaSe. The semantics for REX are such

that the constructs used b~ the casual user reauire a sreat

d~al of implicit flJnction, while the procedural constructs

for the experienced pro~rammer are eXPlicit.

For example, iri Enslish the reQuest

alook at ~our watch and recite the exact hour and minute. I

may also be stated as

ITell me the time,-

"fhe first form is correct Enslish syntax and there 1$ no

':i:i.t~fiCIJlt~ 'Jr,derstar·.dir.s w~,at is desil'ed" althc)IJSfh this is

not the usual wa~ to ask the time. The second form has the

same meanin~ and can be understood with Sll~htly more effortj

j .t::e. ~O'J ntIJc.:;t SI_tt.lcon~:.c·i(.llJsl~ T"~~call t,hat YO 1..1 r.eed to loc)k. at.

procedural and expliclt; the second form is natural and
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The- sEHllarltics of F~EX Clt'e d€·~signed to cover both cases - the

casual user can express a natural reGuest while the

illIJstY"ate,- r·ecall f.:.N~JIT.F'.J.e :1.. Nowhere was it irlrJicated

explicitly that the dataset was to be read usins a chaIned

read or, tt)e DEF'T searctl item, loopj.f"19 back to th~" ·get

EMPLOYEES· statement after each entr~ had been printed. The

i database PAYROLL
2 dataset EMPLOYEES
3 print ·SALES PERSONNEL RESIDING IN MARIN COUNTY·
4 find EMPLOYEES with DEPl = ·SALES· «FINO CHAIN HEAD »
~ get rle~·:t EMF'LOYEES at er.d stot=' «NE.XT ENTRY ON [;HAIN ».
6 select ZIP isbetween 94100,94199
} print EMPL-NAME, EMPL-ADDR, EMPL-NUM
8 loop « END OF set LOOP »
9 errd.

Example 3. Explicit statement of Example 1.

The proSram in Example 3 will produce the exact same result

RS the proSram in Example 1. Details are descrIbed whIch were

~illed in by the compiler in Example 1. The clause ·at end

stop· indicates that processinS is to cease at the

(:;,\r.(j-of--chair•• TtH~ • loc)p" statelTtE-~nt. indicates tJ1at the

PT'c.cessins 1 C) or·" ends precis€-~ly here, ~~o that st.atements ",aY

bf.:' "'Jl·it.t(·:~r·1 follDw:i.ng th.:~ loop wh:Lch are not e~·:ecuted until

t h f..:. 1 c, 0 r·o :r. 5 t c· T" 11• .L nat f.~ d (se e E ~.~ a ff! pIe 2) •

.( n a 11 aSPf:·:-cts of REX, the funct i. ans wh 1ell a y"e IlIOS t IJsed bY
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d~tault. Another example of this aspect of REX is the report

block. TJ"I€'~ fol1owln~.i f'~r()~jralTl f~·T'·odl..Jces a rec::.I..IJ.t slll.ilar tC) t.h€~

P 1'OS r~~m i n E;·~all.r:' J. f:~ 1 ... f:,~~·~c€-~r:'t hE're the QutF/ut .i S SCI r·ted t.lY

f'~ ITs P 10 ~J t? €~ r, a 1lI~'" and <:~ r f:'~ p () r' t t. i. t 3. €-~ a r,d C~ C) .L '-, fI' n t} f.~ a rj 1 n g ~:; are

1 database PAYROLL
~ dataset EMPLOYEES
:3 refjOT~t "S(.,l.ES PEF'.:SONNEL.. I~ESIDING IN MARiN COUNTyn
4 select ZIP i.sbet,w·et~n ci'i4:1.()(),94199·
~5 1 is t EttiF'L. -t'.!(.~,t1E, Et1PL -"AnDF~, EMPl_ -~NUM &
6 so rt.€'.d t.\~:~ Er1PL ·.. NAr1E
7 eric;
8 ~et EMPLOYEES with DEPT - ·SALES·
9 end.

E ~,{ a n. )..... 1 (~ 4 + A S rJ T' t .. ~? d r ('? f'" (,1 r t •

Here we have specified the contents of a report

(Set EMPLOYEES ft.). What is lett out of the specification

(but included in the implicit runction) is the linka~e

Cons:idc-:':'T' t.h(-:." €-~>~r:··.Liclt .. Vf::\T"~;lDn of f:.. hIS sall.e pr·c)f.;;ram;
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1 database PAYROLL
2 dataset EMPLOYEES
J report MARIN-RES ·SALES PERSONNEL RESIDING IN MARIN COUNTY'
4 select ZIP isbetween 94100,94199
5 list EMPL-NAME, EMPl-ADDR, EHPL-NUM &
6 sorted- b~ EMPL-NAHE
1 end
8 ~et EMPLOYEES with DEPT = ·SALES·
Y call MARIN-RES «UPDATE REPORT DATA »
10 loop
11· prir.t MARIN-RES «SORl ANI. F'RINT THE REF'ORT >~:-

]:/ er,d.

Example 5. Explicit statement of Example 4.

Notice that the report block now has an iden~i~ier

·HARIN-RES· which allows it to be ·call·-ed, much as a

procedure block. The stateaent ·print MARIN-RES· explicitly

specifies the exact point at which the report is output.

ThU$ the se.antics of R~X are intended to appeal to both the

~asual and proSrammer user. The pro~ram.er is not saddled

with a restrictive lan9uase set and ~aY tackle .ore

~oaPlicated prosrams; the casual user may i.nor. the

procedural aspect of REX or aa~, with so•• assistance or

pxperi",er,tation, improve -his results bY venturin!J into the

procf!dlJral con~trtJcts of· the lanSIJBSle. Acceptable results • .,.,

be a~hieYed from either level-of expertise.

THE COMF' I LER •

One of the ori~inal ~oals underlyin~ the implementation of ~

REX was the low-cost developmpnt of a compiler which eould .be

transported to other machines. Host of t~is saal was
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ac·hieved. The cOIT.F.. iler· was develop~\d at low cost (eight

mar.-Rlor.ttls) and i.5 trarlsportable (writterl ira F'ASCAL).

However, since the object code produced by the compiler is

SPL, the packase will run onl~ on the HP at present.·

A compiler is a proSram which processes source text in a

pre-defined lan~ua~e to produces some form of object· code.

Tt,e s~rlta}·{ arid sen.ar.tics of the larISlI.Ja5te to be cOIT.F'i led carl

~reatl~ affect the complexity, and therefore the cost"of

developin~ and maint~inin~ a.compiler. When aimin~ at

low-cost development, it is important to keep it as simple as
possible without sacrificin~ the utilit~ of the lan~ua~e.

REX is not an eas~ lanSua~e to compile, However, the task was

reduced because a production compiler was used as a model

(the PASCAL-P compiler written in PASCAL). Also, some
lan~uase desi~n decisions eased the translation effort

t~ i tholJt red'Jc i. rig the capab.i)' i ty of the 1an5iI...B5ie.

As an example, the element (expression) was used everywhere

t."lat it made s€~r.se. fhiE. allows ar.y PT'od'Jct.ior, in the

]an~uase which uses <expression> to share a common compilin~

PT'or.:€·~(il..,r.·? Of courSE.i , if the statement.. needs an e}·~pr·eSSlon of

.::: ceT't.aln t.'::!-F··e, s=~~~ J.Q!~ical in the case of "j.f <e}·~pression>a '1

the COIY.F··:i. .l€~i· will flaB e~n e;·~F·r€?ssion of c~rlY ot,h~"r t~F"e as ar·,
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In contrast, the lansuase SYNTAX II (1) has several

eXP1"essior, t':Jpes which are compiled distinctl~, dePendinSi on

t.he .e>t~ected type. Irs the case of t.he assisnm·ent sta"trftment.

SYNTAX II has several different sYntactic forms dependins on

the destina~ion data type.

1
2
3
4

A El~ B
SET ~ = B + 1 or A = ~ ~ 1
RECODE A TO B
T TEST A .( B

A,B CHARACTER ., YPE
A,B NUMERIC' lYPE
A,1C ANY SAlE ryPE

T LOGICAl. TYPE.

Fisure 1. Saap!@ assi~..n~ sta~ements from SYNTAX II.

The result is that there are se~ral additional cOaPilins

procedt.Jres that must. be develOPed and maintained.

tJsin!j a corastr'Jct wherever it .af.t....s sen.se is desirable from

t.he compiler writer's point af view and also frOID the user's

poirlt of view [7J [aJ. When the- us." IDUSt. for..... late his idea

has ~~rdened .the user with addi~ional effort. Far exaaple, in

SET A = B * 100

whi le in the aTEST· st.at.ellter.t it is not lesal to w.ri te

f TEST A < (B * 100)

even though A and (B * 100) a~e of the same type. The user

.us~ reaember which operators can be used in which conteMts.
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This reouires an additional. level of expertise that we Wish

to avoidt However, i.t· there is orll~ orle set of rl.lles for t~,e

form~tion ot expressions, the user need not recall a lot of

exceptions to the rules.

The REX compiler was implemented in PASCAL, a high-level

~ecursive lansuase [9J. The produc~ion PASCAL-P compiler

source code Cl0) was used as the basis and as a model for

wri tir.s the REX compi ler t-. SF'L was cJ,oser. ·for the cOR,pi l'er" s

obJect code primaril~. because it is the lansuage closest to

·the machine level. SPL co~piles to produce the most

resource-e~ficient run-time pro~ramSt It ryns with the least

memor~ usaSe and fastest execution time compared to other

~ompiled object code (FORTRAN or COBOL). Output in

relocatable code was not chosen since there is no

documentation curr~ntl~ available from HP on its format.

The appearance of the.compi.ler from the user's standptiint is

much like an~ other HP compiler. There are UDC~s for.invokin~

the compiler which resemble the commands for invokins the

SPL, COBOL or FORTRAN compilers. Error messa~es are clear and

point to the place in the text where the error occurred:

select ZIP isbetwee 94100,94199

**** UNKNOWN SIMBOL (t,CF'ERr: ,'2)

Should the user want more information, he can refer to the

user's manual under aGCPERR 72'.
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CONCLUSIONS.

REX has man~ powerful featlJres which will allow the user to

S~nerate a~curat~, timel~, and comple~e reports with a

minimal program development effort. Results with comparable

packaSes show a.decrease in development time b~ as much as a

factor of ten (6), compared with developing the same

application in COBOL or FORTRAN.

The casual user can benefit greatly ~ro. bypassin. the data

processin!i depal'tmerrt. arid writ·inS his owrl ad hoc reports. The

.prost-rsramer can irlcreas@ his pro·d;uctivitw by reducin!:l the

development effort reauired to produce routine reports and

(itJe r i es •

At the 'time this paper WitS writt.·n, REX had' beem implemente·d

with all ~eatures except the cross-tabulation, which will be

completed b'=l the time this paper is presented. There had been

no casual user experience with REX, but b~ the time of

presenta~ion there should be real feedback as to its

effectiveness with this user class.

There is no data at present resardinS acceptance b~

experienced programmers. Due to its close resemblance to the

·ALGOL-like· lansuases, it is expected to be successful with

programmers with this t~pe of experience. Data will be
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forthco~ins as to its acceptance b~ proSrammers experienced

iri COBOL, FORTRAN, BASIC and.other lan~uases.

Future extensions include full IMAGE access (DBPUT, D~DELETE,

DBUPDATE), and full KSAH access.

REX will be .arketed'b~

tiENTRY INC.
609 Kearney Street
Kensin!Jt,onf California 94530
U.S.A.

·The fi-rs"t Y'elease of REX will be atvailable Janua~, 1980.
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App~ndix A: Summar~ of REX/3000 Lansuase.

ROEPORT -TITLE
lIST •••

SORTErl BY •••
E:.NII

·fABlE -TITLE
ROW •••
COLUMN •••

ENII

F'ROCEIIURE r.an.e
• • •

ENII

DATABASE basename
l'ATASET setrlame

FILE "fi ler.an.e
fi.eldl •••
field2 •••
• • •

Sorted reF'ort.

Cross-tabulation.

F'roced'Jre •

IMAGE declaration.

MPE file declaration.

F'ROGVAR va r 1
var2

• • •

• • •
•••

Variable declaration •

Database access.

GET
F INII

REAli

setname (WITH searchitem = expression]
(AT END statement]

filename [AT END sta~ement]

WRITE fi ler.alT.e

PRINT expression C, expression, .t.]

SORT filename [INTO filename]
BY keyt, ke~2, (·t+

File access.

Unformatted print.

.Sort/Mer!=Je.

MERGE f 1 1. €~n-3"ie , f" i 1 er,Bme [., f i 1 enalTJf.~ , ••• ]
INTO ·fl. J.enSfTlf?

BY k e .:~ 1, k e ~~ .~:~ 'I • + •
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IF expression THEN statement
rELSE statelJrentJ

(,UTO label

CALL blocf.!.raante

Cor.t ro 1 s tatetaents •.

REPEAT statement C; state.en~; ••• J UNTIL expression

WHILE expressior. [10 statement

FOR ident = expression TO expression DO statement

BEGIN [statement; statement; ••• ] ENII COR,poIJrld statement.

ident = expression

+ - * / [IIV MO[I

GT GE LT LE EQ NE ISBETWEEN CON·fAINS
> >= < <= = <> IB <*>

AND OR NOT

Nw w <= 10 Int,e·ser
fw •.d d <= w <= 15 Real
L LO!lical
Au .. <•• - 256 Alpha,-
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Assisnment stateaen1,.

Arithmetic operators.

Relational oper.~ors.

Logical operat.ors.



APPENDIX B: SAMPLE REX/3000 REPORTS.

The followirlg are several T'epoT'ts serlerated by F~EX/3000from MPE files and IMAGE databases.

Sample 1. Sorted report usinS MPE file.

f rL..~ F'ARTS: F80
PN ·PART NO· 1-4
PU ·PART DESC· 5-14
PL ·LOCATION· 15-17
QTY ·QUANTITY· 18-22 N5

REPORT ·WAREHOUSE PARTS SUMMARY·
LIST F'N, 5X, F'L, 2X, PH, 2X, l~TY

SORTEI- BY F'N, PL
SUMMARIZING UTY ON PN
TOTA·L I NG • TOT At. • t~rY

Et~[1

READ PARTS «READ FILE RECORD »
l::.NII.

&
&
&

1785BOLT 1 X 1/4 101 ~OOO
2142BRACKET 100 J50
3122MANUAL +177 101 100
2142BRACKET 102 ~50
2142BRACKET 101 100
1785BOLT 1 X 1/4 100 1000

The REX/3000 report:

Corlterlts of the
PARTS file.

WAREHOUSE PARTS SUMMARY

F'ART NO

1785

1785

2142

2142

3122

3122

TOTAL

LOCAT IOt~

100
101

100
101
102

101

F'ARl DESC

BOLT 1 X 1/4
BOLl 1 X 1/4

BRACKET
HRACKE.T
BRACKET

MAt~UAL tl"i' 7
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QUANTITY

1000.
2000

3000

750
100
25()

1100

100

100



Sample 2. Sorted report wIth IMAGE/3000 database.

fhe following is an lMAGE/300u schema for a database
t.n hold thf? S·~~RH? informatton fT'CJITI Sample 1.:

IfEMS;
r'ART -NO, X4 ;
PART-DESe, Xl0;
·PAf.~T-LO(; , X4 ;
F'ARi-r~ fY, 12;

SETS:

NAME: PARTS, DETAIL,
ENTf;:Y:

Pf~}F\ r -t~O ,
F'ART-·[IESC,
F'ART -LtJC,
'::'f~R r-I] T Y ;

C:AF'ACfTY: 100,

...
END.

The followin~ REX/3000 report specIfIcation wIll produce the
same report as in Sample 1:

DATABASE WAREHOUSE
nATASET F'A~~TS

REPOF~T ·WAREHOUSE PART~; SUMMf~F~)··

LIS T P AF: T- NIJ, ~5:x., P fl P T- Lt] C , ~:.~ .x., PAR T.- .u ESC, 'J..x, PAR r-lfr Y N~-) &
S0 F~ TE[I B ,( F' fi F~ T- NO, P(~R r -. L.. 0 C &
SlJMMf1~:IZING PART···QTY UN P(lf(f-NU &
TOT ~, LING • T(] Tf~ 1.... (~ TY

~ND

f3 ET Pf'\ ~~ rs <. < F< E f·~ [I !) A r (.l SET .> .>
~:.ND •
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Sample 3+ Cr()ss·--tabulatlon with Ir1~:iGE./::5()O() dat.aoa<r·€~t

DA1 ABASE Wf)F:EHOUSE
DATASET F'AF:TS

TABLE ·PARTS DISTRIBUTION-
ROW PART-NO BINS(·1785-,·2142"~B3122U)

COLllMN F'AF~T-LOC BINS (100,101, 1(2) flCCUMULATE F't~Rl-(~ fY
TOTAL-PARTS LABEL -TOTAL PARTS· ACCUMULATE PARf-Q"fY

ENII
(3ET PARTS <.< READ FROM D(~Tf:I.BASE '::-)
t:.ND.

The following cross-tabulation wIll be produced:

PARTS DISTRIBUTION

PART-LOC
F'Ar~T-NO 100 101 102 TOTAL PARTS

1785 1000 2000 0 3000

2142 750 100 250 1100

3122 0 100 0 100
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