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P R'SGRAMMf l\- G tiE IiV I Ci:S

Dur rng  a  spec i f i ec  numh)c : r  o f  mon ths  immed ia te l y  f o l l ow ing
rn i t i a l "  ava i i  ab i i i t . y  r : f  each  r i censed  p rog ram des igna ted  as
t .he Prcgrarrunj -ng s+: : rv ices;  per j ,od,  and refe ienced in  the sup-
p lement-  to  Amended i , tce i ' rse Agreement  for  IBM program prodi :c ts ,
the cus; tomer may submrt  documentat ion to  a des ig ia ted rBM
. ioca t i on  when  he  encoun t .e rs  a  p rob lem wh ich  h i s  d iagnos i s
ind i ca tes  r - s  caused  i : y  d ,  r - r cen lec l  p rog ram e r ro r .  Du r ing  th i s
p e r i o d  o n l y ,  I B M  t i r r o u q l i  t h e  p r o g r a m  s p o n s o r ( s )  w i l l ,  w i t h -
out  adc l i t ioner l  charge,  r 'esponci  to  an error  in  the current
una r te red  re l -ease  o f  t he :  l - i censed  p rog ram by  i ssu ing  known
error  correct - ion in torna, t ion to  the Customei  repor t ing the
probrem and/c>r  i .ssu ing corrected code or  not ice of  av i i t -
ab i l i t y  o f  co r rec ted .  co i i e .  However ,  rBM does  no t  gua ran tee
se rv i ce  resu l , t s  c r  rep r€ rsen t  o r  war ran t  t ha t  a l l  e r ro rs  w i l l
be  co r rec ted .  Any  on*s j t e  p rog ramr t i ng  se rv i ces  o r  ass i s tance
w i l l  be  p rov j -ded  a t  a  ch ra rge .

Program error  correct ior r  reguests and/or  comments concern ing
t i re  con ten ts  c , f  t h i s  pu t r r i ca t i on  shou ld  be  add ressed  to :
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INTRODUCTION

The Purpose of this manual is to provide the user familiarity with the
capabil it ies of the Systemr/3 euery Facil ity and define the means by
which a functioning syst.r r"y be created.. Described in detail are
the Facil ity as a system' the operationar aspects of the Facirity, and
a definit ion of each of the corunand statenents that may be used to
rrrite a query- The necessary functions to tairor the programs to gen-
erate the system are enunerated. For information on how to modify
the Facirity to execute on a system/3 Model 6, refer to the systems
Guide.



SYSTEM O\ER\IIE[.I
%

The system/3 Query Facil ity is a tool that alrows the user, progreunner,
and non-progranmer a l ike to select ivery access d isk data f i les f ,or  prepar-
ing repor ts  or  gather j -ng stat j .s t rcs.  By us ing the funct ions provided infour simple -onruner-nds and the functions of the systen/3 Disk sort, the usercan rapidly formurate queries to the system and receive responses in theform of printed output without expending time and effort for writ ing andtest l -ng prograrns.

Sys tem Desc r i p t ron

The system,/3 Query Faci l . i ty  is  cornpr ised of  t r ro programs wr i t ten J-n RpG rr .r n p u t  t o  t h e  f i r s t  p r o q r a r n  r s  t h e  ' s E L E c r ' a n d  ' s o R T , c o m n a n d s .  
T h i s  p r o _gran t ransrates these statements in to contro l  s tatements that  are compat ibrewr th  t he  Sys tem, /3  d i sk  so r t "

upon processing these contrc l  s tatements,  the sor t  ut iJ- i ty  then produces
aj l  output  f i le  of  the records the user  has selected,  pJ_acing them in the
defrned sequence- Th- is  f i re  then becomes lnput  to  the second program of
the fac i l i ty  which processes the d.ata and produces a repor t  according to
t l te  defrn: ' t ions establ ished by the 'pRl l r r '  and ,@tJ lJT,  command.s.  Frgure 4presents sa:nples of  the contro l  s tatements;  F igure 5 i l lust rates how aquery n ight  be wr j_t ten and the resuLt ing repor t .

The commandr; are designed to give a great deal of functior^ to the user and
dernand r i t t le  concern for  r ig id format t i .ng.  They are wr i t ten in  a manner
that  conveys meaning to the wr i ter  of  a query,  making a reguest  s impre and
direct ,  and provides resuLts in  a min j_mum of  t ime.

Progranrn.t nq SVsterns

?he prograrn l j  rdere wr i t ten and tested under RpG I I  (5702_RGI ,  Velston 5,
l4odr f icat rot r  r ,evel -  0)  for  the system,/3 Model  l0  (d isk) .  rnst ruct ions are
provrded fo:r adaptatj.on to a Systernr/3 Model 6. fn addition to the RpG II
compi ler ,  the t i rsk sor t  program (5702-sMr)  is  requi red.

Svstem Conf :Lgurat ion

The object  programs requi re 9216 bytes of  nemory.
resident syr;tem control program (approxinatety lX
processor :-r; required. The programs wilL execute
System/3 Mo<le l  10 d: -sk conf igurat ion.  Suf f ic ient
available f<>r sort work areas and output areas.

With a normal size core-
bytes)  a 12x centra l
on an other:wise minimr.un
disk space should be



PROGRAM DESCRTPTIONS-

The Systemr/3 Query Faci l i ty  j -s  compr ised of  two RpG rr  programs.  These two
Programs,  in  conjunct ion wi th the Disk sor t  programr proc€ss eue:ry Fac1l i tyconrnands which result in a printed report contarnj-ng the information selectedand sequenced by the user 's  cormrands.  A d iscussion of  the indiv i -duar  pro-grams fo l lows'  (For  a d iscussion of  commands and thei r  formats refer  top a g e  1 l ) .

This  progrErm processes the user ,s  'sELEcr,  and 'soRT, s tatements.  The'SELECT'  s tatement  j -s  opt ional ;  the 'SORT, statement  is  requi red.  Theorder in which the two statements are input to the program is not import-
ant .  Frgure 1 i l lust rates the execut ion of  program ANBOI_.

The OG, and data requi red.  for  execut : -on rs :

/ /  LOAD ANB01,  F l
/ / RLIN
q F r  F a q ,

(2nd  ca rd  o f
(opt ional )
rSEI .FcI '  s tatement  is  opt ional )

J \ J t ( t .

/ L

The ocl and data are praced in MFCUT. Brank cards shourd be praced in
MFcu2 for punching the output cards. No printed output is produced.

The punched output  consists  of  system/3 sor t  speci f icat ions which are
suppr ied as input  to  t t re sor t  phase.  (see the sect ion "operat ions rn-
s t ruc t i ons " )  .

The fo l lowing l imi tat ions are p laced on the "sEr,Ec: l , ,and "S9RT,,s tatements:

a.  The 'SELECT'  s tatement  may span only two cards.

b-  A maximum of  lo  "sELEcr"  re lat ionships may be speci f ied in  the
"SELECT" statement .

c '  A maximum of  l0  data e lement  names may be speci f ied in  the ,SoRr '
s tatement .

rf requirements are such that these linits must be exceeded, this must
be planned for at generation time. Instructj-ons for modification are
inc luded on page 20.
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Flgr:re I -- System/3 euery Facility phase I
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Figure 2 -- Systen,/3 Query Facil ity Phase II
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Figure 3 -- Systev3 euery Facitity phase III



Intermediate Disk Sort phase

Upon compLetion of program Al,IBOl ,
Stacker 4 of the MFCU and placed
MFCU1:

the punched output
directly behind the

is removed from
following OCLrt in

/

\
E i nr  - Y

LOAD $DSORT, FI
FILE NAME-INPUT, UNIT-uu, pAO(-ppppppr
FILE NIU'IE-WORK, UNIT-uu, pACK-pppppp,
FILE NAME-OUTptn, UNIT-uu, pAe(-pppppp,
RIJN

L A B E L - I . . . . ]
TRACKS-nnn, RETAIN-S

TF(ACKS-nnn, RETAIN-T, I,ABEL-S3QFOtIT

*Where

VTOC

Cards produced by AliBOl

2 i l l .ustrates the execut ion of the sort  phase.

uur  l - - . - .1 ,  pppppp '  nnn,  a re  the  appropr ia te  en t r ies  fo r  un i i . t ,
f i le J-abel,  voLume label,  and number of t racks respectrvely.

This program processes t}e user 's 'PRINT' and 'coUNTr statements. The'PRIIIT'  statement is required; the 'cotr . l r r  statement is opt j .onar.  The
order in whj-ch they are input is not important. Figure 3 illustrates the
flow for this progran. The disk input file, which was produced by the
sort  phase, is interpreted for pr int ing and tabulat ion via the 'pRl:NT'
and' COUNT' statements.

The ocl ,  and data required, placed in MFCUI, are as fol lows:

// LoAD AI.rBo2, FI
// FILE NAl,tE-INPUT, UNIT-uu*, pACK-pppppp*, LABEL-S3eFOUT
// RUN
PRINI
COTJNT (opt ional )

The report ls produced on the system printer at this time. Figure 3 i l lus-
t rates the execut ion of  phase I I I ,  progran ANB02.

*uu - uni t  sorted master f i le resides on.
pppppp - pack label for above unit.
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Program Al$803, Sample_ File Creation prqgram

rn order eo run the sample prograrn, a samp"le f,ile must be created. The
following OCL must be placed in MFCUI along with the sample data in order
to executre tlle sampJ.e file creation program:

// LOAD ,AriBO3, FI
// F'ILE 1\IAI,IE-SAI\,IPLE, UNIT-UU, PACK-PPPPP, LABEL.SA.I,IPLE, TRACIGS-I, RETAIN'T
// RUr.t

Sample Data

uu and pppppp are the appropriate urrit and pack desigrnations

Modification Aids

There are two basic  categor ies of  modi f icat ions d iscussed e lsewhere in
the docunentation. The first category involves tailoring the prograns to
the hardware configuration (Systern/: Model l0) and specific master f i le
of  the user .  This  inc ludes modi fy ing for  increased pr inter  capacj . ty ,
allowing for more information in control statements, and adjusting for
the size of the Data Element Dictionary" These changes are presented in
deta i l  in  t t re sect ion on " Insta l la t ion Inst ruct ions" ,  pages 16 to 23 of
this manual.

The second category which :-s a general discussion on how to nodify these
programs to execute on Lhe Systen,/3 Model 6 is contained in the Systems
Guide.



SELECT (SEX EQ T) AND (A@ LT 40) AI.ID (CPRNRY EQ +) AND (\ENII'IB EQ +)

SELECT (ONHAND LT BAKORD) ON 135qORD GT O)

SELECT (STATE EQ IA) N.ID (STATUS EQ D)

SORA AGE, STATE, YEAR

soRT I15M, ONHAI{D

SORT AI"IOTJNT, DATE

PRTNT NAIVE, ADDR, CITT, AMOIJNT, DUE

PRINI ITEM, ONHAT.ID, ONORD, BAKORD

PRrt0T c.usTl\lo, cusNAl'i, ADDRS, BALDTE

COUNT N'TOUNT

@UNT EIALUDUE, CURRNT, PASTDUE

Figure 4 -- Exarnples of Command Staterents



The Problem: To determine all items that either have yielded a year:-to-

A.tfi"rri; of $1,000 or more, or, those which have sold more than !!50

rrni ts.  Thesr:  i tenns should br,sorted by i tem cLasE, and by the margin

amount (descr:nding) within that. The printed output should contain the

i tem class, . i tem descript ion, i tem nrmber, quant i ty sold, and the gross

margin. The margin amount should be tabulated and Printed at the end of

the report. A courrt of records is automatic.

The Required Query Conuna-nds:

SELECT (I' 'ARGIN @ 1O0C).00) oR (QUAIIITY GE 250)

SORT

PRTNI

A93
A93
A 9 3
B O I
B 0 l

#13  @AR
#18  GAR
#24 GEAR
PINION
A.Y LE\IER

ITMCLS, MARGIN-D

ITMCLS, DESCR, ITEMNO, QUAI{TY, I ' IARGIN

MARGIN

The Re sulti r!g-_Repor.!.,

CLA.SS DESCRTPTION ITTI{

1468
L469
5 2 0 1

3 0 9
24L5

SOLD

L Z

58
2 5 2

I
868

GROSS MARGIN

2260.OO
I 1 0 8 . 0 0

1 2 . 5 0
r 0 0 0 . 0 0

8 6 8 . 0 0

RECPRDS PRINIED = 5

TO4AL MARGIN = 5248.50

Figure 5 -- A Sample Query and Resulting RePort

1 0



rn order :  for  the system to process a user ,s  request ,  h is  probre,m must  bee:rpresserd to the facil i ty in the forrrr of .or*r.rrd". This set of,conunands(a query') informs the system which specific records to serect, the sequencein which to output the records, the data to print on the output report, andthe nruneri-c data fier-ds for which totar-s are to be accumulated. A querycan be cromprised of four statement types" Their detailed descriptions andformats are found in the following pages.

rsoRl I Control Statement

The 'SOFJT statement is required for any query. This conunand def:-nes howthe records are to be sequenced by specitying-the data element natnes to usefor sequencing' The first data element name has the most significance insor t ing;  the last  is  least  s igni f icant"  Al l  sequencing is  assumed to beascendj 'ng;  descending sequence for  speci f ic  data e lements can be speci f ied(see below) .  The normal  System,/S col : -aeing sequence i -s  used,  whi-ch,  ingenerar, treats bLanks and speciar characters as r-ovrest valr:es, forr_owedby a lphabet ic  characters (A to z)  ,  then by numer ics (0 to g) .  For  morede ta iL ,  r e fe r  t o  t he  D i sk  So r t  ManuaL  (SC2 l_7522 )  .

The format  is  as fo l lows:

SORT der r de, , de, , d"r.,

whe re  d : r ,  
1 "  

a  da ta  e remen t  name.  The  cha rac te rs  ' soFT 'mus t  s . t a r t  i n
corumn r of the card and be followed by one or more blanks. Data eLement
names must be separated by comnas, and any number of branks (0 up) may
follow a conma- The Program is written to allow a maximum of l0 data
el -erent  names in t t re 'soRT' i  s tatement .  As previousry rent ioned,  a d,ata
element  can be speci f ied as a descending sor t  contror  f ierd.  This is
accompl ished by s inply  fo l rowing the data erement  name in the ,soRT,
conunand by t t re characters ' -D ' .

The fo l - lowing are examples of  'SORT'  s tatements:

SORT
SORT
SORT
SOFT

STATE, CITY, NAlttE
\ENDOR, TIEM
SALES-D
AGE, IQ-D,  GRADE

'SELECTT 
Contro l  Statement

The 'SEI IEO| s tatement  g ives the user  the abi l i t l /  ro  ext ract  records f rom
hj-s data fi le using the por^rer of Boolean logic. Records that meet tl:e
cr i ter ia  speci f ied in  the 'sELEcrt  s tatement  appear j -n the outprr r  repor t ;

1 1



aLl- others are ignored" This Eives the user the abil. i ty to retrie.ye cate-
gories of data from hi-s fi l-es (such as all the customers iu New yo:rk or
a l l  back-ordered i tens) .  J t  is  aLso possib le for  the user  to e lq l l : re  h is
fi les seek.inq unique relatiorrships and correlations. This techniq,ug rn.t
be used to discover trends i:r olher patterns not readily provided ioy other
programnrng technrques .

The 'SEJ'ECT'  s tatement  is  compr ised of  a ser ies of  Boolean re lat ionships
that  are r inked together  t iy  the 'AND'  or  'oR'  log ical  operators.  The
Boolean relationships are sirnple comparisons between two data elements or
between e r ia ta eLement  and a constant .  The re l -at ionship is  enclosed in
parentheses. T'o forrn the rellationsh.ip, ihe two data element nannes (or
data eLement and const-ant.) 11tr€ Eiep;irated by the comparative operators EQ
(equa l  ) ,  NE  (no t  equa l ) ,  j . , T  { l " ess  t han ) ,  GT  (g rea te r  t han ) ,  LE  ( l ess  t } r an
or  equal)  ,  @ (greater  than or  ec iual ) .  The f i rs t  name rn the re latb ionship
must  be a data e lement  name; the secorrd may L:e a constant  or  a data e le-
nent. nane (tf it is not forurd in the Data Element Dictionary by the pro-
grarn' it is assr-uned to be a constant.) . Alphabetic constants may brg from
I to 20 characters in  length.  Numer j -c  constants can be f rom I  to  . [5  d ig i ts ;
in addition' a minus si-gn may preceerl the nuneric constant and a drrcimal
poj"nt  may be inser ted.  sone exanples of  these re lat ionsl i ips are:

{AGE 61 20)

( A G  C t  2 0 . 0 )

(NAIG EQ JONES)

(NAI4E NE )

(NAME GT AAAAA)

(reup LT -10)

(oNHAliD' @ ONOFDR)

To  cons t ruc t  a  'SELESI '

together by the l inkage
by which tc, extract the

equj-valent to above

d . e .  -  d . e .

statement ,  the Boolean re lat ionships are l :Lnked
operators 'AND'  or  'OR'  to  def ine the tota.L cr i ter ia
records.  The format  is  as fo l loqrsr

d.  e.  -  cons 'Eant

d . e .  -  c o n s t a n t

d .e .  -  cons : tan t

d.  e.  -  cons ' tant  (b lanks)

d.e.  -  cons 'b,Eu1t

d.  e.  -  cons ' tant

SELECT (Relr )  ANp, /oR (ReI?)  AND/OR ( R e l  )
n

The characters 'SELECT'must  begin in  colurnn I  o f  the f i rs t  card ( two cards
are permi t t .ed)  fo l lowed by one or  more b lanks.  The 'AND'  and 'OR'  opera-
tors may be preceeded or foll-owed by one or more blanks. If 2 cards are
used for tbLe statement, the data in the first card must end with a right
parenthesis ,  ( ' ) ' )  and the second card must  begin wi th the operator  'A l . lD '

o r  n o R '  i n  c o l u n n  ' 1 t .

I 2



I t  is  inrpor tant  to  recoqnj-ze how
ships accrrd ing to the p lacement
reco:rd to be selected when two or
i t  mus t  mee t  t he  c r i t e r i a  o f  a l L

the program groups the logical rel_ation-
o f  t he  'AND '  anc l  'OR '  ope ra to rs .  Fo r  a

more re l -at , ionships are l inked by 'AND' ,
the re lat ionships.  For  example:

SELESI (ACfr  GT 20)  AND (SEX EQ F)

s ta tes  t ha t  t he  se lec ted  reco rds  mus t
ferrur ] ,e  and over  t l ie  age of  2O. But  i f

S.ELECT (ACE GT 20)  OR (SEX Ee F,)

is  s ;p 'ecr f ied,  arr  rndiv iduars over  the age of  20 wir_r  be serercted a longw r t h  ' r 1 1  f e r r a l e s ;  t h e ' o R ' o p e r a t o r  a c t s  a s  a  l o g i c a l  s e p a r a t r o r  t o  a r r o wfor  sr=Lect ion of  records ^ .u! - r - r rg any one of  severar  re lat ionships.  Theuse o: t  'oR'  as a separator  becomes more compr.ex when r j -nk ing serera1 groupsof  'AI ' ID '  re lat ionships .  For  example :

Si 'LECl '  (A@ EQ rO) AND (SEX EQ F) OR (AGE EQ 12) AND (SEX EQ F)

wrLl -  ext ract  a l t  records for  both l_O and 12 year  o ld females.  However,  J_fthe statenrent-  were wr l t ten as:

SELEC? (sEx EQ F) AND (AGE EQ 10) OR (ae EQ 12)

would select  a l l ,  L0 year  o ld females and a l l_  12 year  o. l_ds,  regardless ofsex;  t l :e  'oR'  operator  has been used.  to group the re lat ionshi ,ps.  A hray tovrew t l re af fect  of  the ooR'  operator  is  to  rep, .ace i t  wi th br ,ackets;  t t r isJ-s a conveni-ent  way to desk check t l .e  ' 'ELECT'por t ion 
of  a q,uery.  rngenera, l  ,  the procedure is :

s E i L E r l '  I { t l E i r )  A N D  ( R e l 2 )  * p  ( R e 1 3 )  o n  1 p s 1 n ) )  o n  [ ( R e l , - )  a l l o  ( R e r a ) J

can be handwr i t ten as:

S E L E C T  t ( R e t t )  A N D  ( R e t 2 )  a n d  ( R e 1 3 ) l

o r  t  ( R e 1 4 ) l

o r  I  (ReL ' )  A} iD  (Re1u)  J

I f  t -he record meets ei ther the bracketed cr i ter ia
h n e  3 ,  i t  w i l l be  se lec ted .

'SELECT'  s tatement  can be invoked
to pose a re lat ive ly  complex query

l ?

be for  ind iv iduals who are both

l i ne  I

l i ne

li-ne

o f  l i ne  1 ,  l . i ne  2 ,

in  a s i rnple fashion,
to the system.

O R

In strrrunai:y, the
or  can be used



OR ( I IEM LT  5OOO)

nQ 0b0172 ) AND ( rrn/cE EQ 232)

2 5 0 0 . 0 0 )SELNfl '  (OI'JHANN EQ O) OR (SALES LT

: i lRINT'  Crontro i  Statement

The 'PRfNir '  s tacement  is  - requi red for  any query.  The operands are a ser iesof  data e lement-  nannes separated by corrnas.  Thj -s  s taterent  causes the speci -
f i 'ed dato e lemeints t r - r  be e<l i ted anci .  pr in ted for  each record encountered.  r ta- l -so extrac ls  the speci f ier i  heading for  the data e lement  f rom the Data
l l lement  Lr ic t ionary ar ic l  prr r ts  i t  a t  the top of  each page.  rn addi t ion to
da ta  e le r ,en tsn  the  ope rand ' l i o 'may  be  spec i f i ed  t o  supp ress  the  p *n t rng
of  any in format i -on for  each record encountered.  Thrs may be used in con-
;unct ion wj- th the 'COIJNT'  s tatement  (and the automat ic  record count  prov ided)
to obta in tota l  in format ion wi thout  pr in t ing the deta i l  data,  as t t re tota ls
wr l l  pr in t  even wi th the presence of  the ' l , lor  operand.

A 2-d-i9i t nr-unber may also be inserted as an oper;rnd to cause additional
Iateral spaclng between fi-elds when they print on the report. T5e nurnber
corresponds to the desired nunber of blank spaces to be inserted.

The general  fc , rmat  of  the 'PRIMI '  s tatement  is :

PR-INI I  de,r  du" , ,  der ,  nn,  d.4 .  derr r  l iD

where de j.s a <iatti e].ement nane; nn is a 2_digit space control ntunber; and'No'  is  3 suprrress p. r in t  re! {uest .  'PRIMI '  must  begin in  col r -unn .1 ,  fo l lowed
by l or more irLanks" Blanks may be inserted following the comna:s if de-
s i red,  A maximwn of  15 data e l -ement  names may be speci f ied;  the use of
nr . :oner ics or  t i le  'No'operemd each counts as a data e lement  name:Ln re lat ion
to the rnaximrlrr of 15. An error wil l occur if the number of print- positions
requrred to satisfy the print conunand exceeds ttre size of t. l-e system printer.

Exannples are r

PRIIfI NAIIIE, ADDRS, AGE, AMOUNT

PRII\IT I1|1EM, 40, SALES , ZO, GROSS

few ex;rrnples of

SELnCn {rmu
A}ID (ITE}.l GT

SELECT (STATN

SELEC:T (DATE

'CELECT'  
s tatements fo l low:

c r  6100 ]  AND ( \mNDOR EQ 5621 )
4000) AhlD (vENnOR EQ 4802)

E Q  N Y }
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PRTNI LOCATION

PIIIN| AI{OTJNT, BAL, A@, NO

'coUNT' control Statement

The rcouNT' 
contror statement d,irects ttre Query racility to accunu.r.atetotals of speci.fied nuneri. iutu erements l'a pri't the resurts at the endof the report. Any data .f.r*it names specified in ttre rCOUNrr statenent

ffi":::"":ff:"i"':"ff";ixll; ;i:X;.;;;"i;'iley 
do not, they are isnored.

The general  format rs:

COIJNT d"l, de, , de, ,

Where de^ is a nuneric data
the 'pRl lh '  statement.  The
blank nust begin in colunn

Examples are:

d"n '  de

element narne that
characters 'COLINT'

l .

has a lso been speci f ied in
followed by at least one

COUNT

coUNT

AI'{OUNT, BAL, I,tARGf N

AGE

COTJNT QUA}ITY, COST

t5



r N:s TAU,AT I "O.N rlil.S ]:ry:T lgNS

?he fol. lowing pages describe the step-by-step procedures t]:a; rnust be
fo l lower i  to  generaLe a v iable system/3 Query f .acr l j . ty  to  proce$s your
rnaster  f i le .  r f  these proqr . rms,* i l l .  be used in conjunct ion wi t l :  serrera l
f i les,  bhe FaciJ. i ty  must  be generated separate ly  for  each one;rnd the
progr;rml3 cataloged wit) ' i  unique names {column 75-80 r:f ."he RpG l:I header
card) i:n your l ibrary "

The card deck as recej .ver f  f rom P. I .D.  is  compr ised; ' : f  rhree RpG i I  so,Jrce
decks a:rd one deck of sampJ.e data. lthr: order is as follows:

Proqram ANBOI
Proqram ANB02
Proqram ANB03
Samlrle Data

It is rr:comnended that the erit-j-r:e der,'k L:e reproducecl for back-rrp purposes.
The use.r should review the sections (.-rr! installation and operati.ons before
attempt.tng to generate the system. rr-- would b'e quite benefrciarl to devote
the small amo-unt of effort necessary to generate the sample sys;tem and
execute the sample progr:aln befr:re proceedang wit-je generatj-ng a "Iive', sys-
tem. T, i t is  is  descr ihed in t l ie  sect ion "Sample Problem Input  and.  Output" .

Steps ficr System C€neratj-O1

The fol.Iowrng functj"ons roust be performed in generating the Sys;tern/3 euery
rac i l i t y :

I. Obta-in a current version of tJre record layout descriptj"on for the
master  f i le .

2. Create a Data Element Dicti"onarry accordi.ng Lo the instr:uctions in
the fo l lowing sect ion 'The Data Element  Dict ionary,"

Replace the saq>le Data Elernent Dictionary in Lhe two prograns
AlIB0l and AI.IB02 with tJ:e one created in Step 2. (Thrj-s is found
a t  t he  end  o f  each  p rog ram deck  be tween  the  r * t !  & rd t7 / * r  ca rds . )

After obtaining a sou.rce l isting of each progr€rm, perfclrm the
required modifications and review tJ:e potential modifj-cations to
the source programs as defined in the section "Tailorirrg the
Source Prograns".

Compile and catalog tJre two programs AlrlB0"l- and AllB02.

3 .

4 .

5 .

L 6



( t .

',7 .

u .

Create the OO, necessary for  execut ing the fac i l i ty .  This  is
descr ibed in the sect ion ent i t l_ed ' ,program Descr tpt ion, , .

(optionar) catalog the ocl, in the procedure Library of the systems
pack i f  you desi re to use the 'CALL'  funct ions of  Sy,sten/3.

Exercise the facil i ty enough times to harre used every data element
name in a 'PRtNt' comnand and erzery numeric data erement name in
a 'COtJtlT' comnand, checking the output for accuracy rn content,
format ,  and heading in format ion.  This wi l l  herp ver . i fy  the accur-
acy of the Data Element Dictionary.

I 7



THE DATA ELEMEMT DICTIO}IARY

Each program of  the Qu*r1 Faci" l i ty  conta ins a set  of  tabLe records cal ledthe Data Element  Lr jc t ionary '  Each record descr ibes one of  the drata er .ements(fierds) found in thre tt"old oi 
"iru 

master f i le that t ie programs are gener-ated to c:orrnu.ricate with- The programs store the Data Element records inthe forrn of  a l terr ,at lng tab- les.  ?he f i rs t  por t ion of  the tabre record,  thename of  the data e- lement ,  is  one table;  the la t ter  por t ion,  tJ :e descr ipt iveparameters,  conqrr ise the a l ternate table.

The creat ion of  the Data Element  Dict ionary is  the most  importanE.  funct iontfrat must be performeci to generate t.] le system. ?he information ,containedrn it i"s a permanent "nnall" of, Lhe input records and the data elernenc namesare the corTrnunlcat . ian L j .nk bet- , *een the user  and the Query Faci l i . ty .  Thepara$eters shor-i]-d oe completeJ'y checked for accuracy. The narnes shour.d beunt-que anC cai : ry  neanrng to any potentra l  user .

Creating t].e Dat-a Ltl.ement Dj-gtronary

The entr ies for  lhe Data Element  Dict ionary are punched into carc ls  and in-c luded in the source decks for  the euery Faci j . i ty ;  these cards should bei 'nser ted :Ln p lace of  the sampre Data Erement  Dict ionary found at  the endof  prograrns AbiB' r  and ANB02 L" t r . . r ,  t t r .  |  ** ,  a . , ,d ,  |  / * t  cards.  Most  of  theinformation can be taken airecity from the record rayout form fo' the masterf r le  when creat ing the record for  each data erement  (or  f ierd) .  Two param_eters that :  need addi ' t ional  considerat ion are the data e lement  name and thedata elemernt heading, The nase should be selected to con\rey rrnanrng to theusers of  the fac i l i ty '  The headings should a lso be 'n iquery descr j .p t ive ofeach f ie lc t ,  as the heading wi l l  pr in t  on each page of  the repor t  .produced.The nr 'unber"of 'c :haracter$ in  the heading should be somewhat  reLated to theprrnt  rength of  t r re * - - le ld in  order  to achieve a repor t  p leasing to the eye.

ff itr:*:aelement 
;"r ' :escril. 'erj in a singte card thar adheres ro i lre follow-

Card
Columns Concents

1-6 nata Element  Nane - -  From one to s ix  characters.  The f i rs t:haracter must be ala!3[$!S; the n*. ."y contain 'o specialchar.acters or rnibe;A;e bl;k"; each name must be uni.que andshoul_d convey neaning to the user.

7-9 Data Element Starting position -_ Three_digit nr.unbers defin_rng the starting posi-tion of the data element in the masterre ccrd.

L l J -  L Z Data Lrr-ement Ending position -- Three-digit nunber defi.ningthe ending position of the data element in the naster reccrd.



Card
Columns

I 3 - 1 3

L4-L4

1 5 - 1 6

1 7 - 3 1

Content.s

Data Element  Fornat ,  - ' -  one cha.acter  def i ' r : rq  the format  of
t he  f i e l d  i n  t t r e  mas te r  reco rd :  " c "  f o r  a l p i ramc , r i c  f i - e l ds ,r rP ' r  f o r  packed -dec ima l  f  r e l - ds ,  , , r , ,  f o r  zoned_c lec ima l  (  unpack_
ed) f ie lds,  and ( i f  Lhe supplemental  r .<-rut ine to in terpret
b inary data has been j . ,nser ted i r r  the sourse cocler)  , ,8 , ,  for
b inary format tec l  nurner ic  f ie l - r is .

Decimals -*  rJne d ig i t  number def inrng the number of  d ig i ls
that  ex is t  to  the r iqht  of  the rmpl ied decimal  point . .  This
entry rs  val ld  onry for  numerr .c  f ierds and must  otherwise be
bLank-  Two addi t io 'a l  opt- ions are provrde<l  for  nunbers wi th
0  dec ima ls :  F i r s t ,  a  nega t i ve  , 1 ,  ( J )  may  be  spec i f j . ed  i n
' :o lumn 14 to e l i rm.ate the inser t ron of  conunas and a decimal
po in t  i n to  t he  ed i t ed  f i e l d  ( t h r s  wou ld  be  used  fo r  f i e r -ds
I i ke  i t em number ,  e t c . )  f , o r  numet : i - c  da te  f i e l ds ,  a  nega_'Eive 2 (K)  may be enLered in column 14 te prov ide sr-ashes in
the  ed i t ed  f i e td  (e .g .  wn /dd /yy )  .

iData Element  pr in t  posi t ions *-  Two-dig i t  number def in ing the
: i lmtber  of  pr in t  posi t io^s reqr .dred for  the data e lement  and
. i ts  heading in  the repor ts  gener.ate<i  by the er- lery Facih- ty .' fh is  is  normal ly  t le  larger  of  e i - ther  the number of  charac-'Eers in  the heacl ing or  the nunrber  of  characters in  the f ie ld
(as i t  is  pr in ted)  .  The pr int  length for  numer ic  f ie lds
should be computed as fo l lows:

Add to the number of  d i .g i ts  in  the f ie ld the fo1r"o i , , rnq:

r  f  n runbe r  o f  d r . g i t s  a re  f r om I -3
r f  nrrmber of  d: -g i t -s  are f rom 4-6
r f  n ' . rn icer  of  d ig i ts  are f rom 6-15

l the entry  in  col -urnns 15-16 can be greaLer or  less than the
" 'normal"  entry .  A greater  number can waste pr inc space and
a smaLLer number cou]d cause t runcat ion of  e i the:r  headinq or
<lata.

Data El -ement  Headrng - -  Any val id  Systemrz3 characters.  Ncr_
na l - r y  t h i s  en t r y  i s  l e f t - ad jus t -ed  bu t  i t  may  enh .nce  the
pr inted output  in  cer ta in cases to pad wi th b lan]<s on the
.Le f t .  I f  padd ing  i s  done ,  t h i s  mus t  be  cons i r f e red  when
rnak ing  t J :e  P r i n t  pos i t i ons  en t r y  i n  co lu rnns  15 -16 .

2 - -
3 - -
4 - *

After  the Data Element  Dict ionar l ,  is  creat-ed,  . : - t  is  important  1!o make a
l is t  o f  the data eLements and thei r  -escr ipt ions avai lable to ; r I I  users
o f  t h e  Q u e r y  F a c i l i t y .  T h i s : - s . i  l o r t a n t  a s  i t  i s  t h e  s i n g l e  - L i n l <  o f
conununicat ion between the user  arrd h is  master  f i le  when usinq l ihe F.ac l l r_tv
For an exarnple, ,  see Figure 7.
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TArrrRrNG lI{E SOURCE PRp.qRtudS.

The sourr:e prograns AlIB0l and ANB02 rnust be adapted, to the part:Lcular situa-t ion for  which they wir l  be used.  par t  of  syst lm generat ion is  makrng theappropriate changes to the RpG rr code before compiring. The rerguired
modifical:ions are those reLated to the record size of the maste:: f i le andtlte nrunbr:r of data elements in the Data Element Dictrcnary; the creatron
of  the D' r ta Element  Dj-c t ionary is  arso memdatory.  Addi t ional  m(}d j . f icat ions
can be made to all-ow for an increased nr-unber of pr].nt posi-tions and forallowing more information to be contained in the contro.l. statement.s. Theseare desc: : ibed in deta i l  in  the fo l low:-ng sect ions "

statements in the source progr;uns that require mod,if ication are flagqed
wi th a modi f icat ion code in corumns 90-95.  The act ion that  is  r .eq*rred foreach staternent  is  descr ibed in deta i l  on pages 21_23.

rn additj 'on, the user may have a need to process nirmeric data that- rs con-ta ined in h is  master  f i le  recsrds in  b inary format .  Thrs is  descr : -bed in
the sect j .on "Processing Binary Fie lds" .
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l.lodifica.t.ions
*tg.Progrq{n ..NQ!*to Tai1or: r}re system

Modifica.-
t f  O n  C o d r :  l : p s c .  r  r , r  i  n ---

I 0 4  * corurnns 37-39 conta in Lhe nunbe-r  of  dat-a er-ements defr .ned inthe Data El -ement  Dict j -onary ( table ,TABFLD, and i ts  a l ternate. T A B P A R ' ) .

Colurnn 5.1 = 2 i f  master  f r l_e record
column 51 = J i f  lengt l r  f rom 100_999

I I 3 *

116

1 1 7

118

l l9

L20

12L

1 2 3 *

L24*

length f rom lCi  t_eJ 99 bytes;
b y t e s .

col"umns 37-39 conta in the number of  bytes ar_ lowed to conta inthe  ' sELEc r '  
s ta temen t ,  The  en t r y  i s  a  mu . t i p re  o f  96  co r res -pondrng to t -he arb i t rary maximum number of  g6 byt .e recorr ls

i : : : : : : . . ror  
the 'sET'Ecr '  

s taternent .  r ; .  ; r ; ; 'am arrows theD, ' ! ' .Ju '  sratement  tO span mui-L ip le records and current ly  iss e t  t o  2 x 9 b  =  1 9 2 .

corunrns 3'/-39 contain an ent.ry that corresponds to the maxi-mun num'ber  of  Boo]ean re lat ionshi .ps that  can be specr f ied inthe " 'E.L,ECI" '  s tatemer i t . -  This  is  re lated to the enLry madefor -L-l '6 in ure sense that the more records that ca::r be spannedby t ie  'sEr . r rcr ' !  
s tatenoent ,  the more f ie ld* f ie ld or  f ieLd*

l i tera- l  re l 'a t ionships can exis t .  This  must  be bet-wee'  f  oano  yy .

columns 33-34 correspond to the maximum nunber of  ,sELEcr,
re lat . i ,onships a l lowed (agrees wiLh 1,17)  .

corumns 37-39 contai-n the max:-mum number of data ei[emerrt-s
tha t  ca '  be  spec i f i ed  i n  t he  ' soRT '  s t -a temen t .  Th :Ls  mus l  bebetween .L i . . i  . : r rc i  99.

i - -o r lu ' iu rs  3 l *34  cor respond to  the  number  o f  tJa ta
c a n  b e  s ; p e c i f i e < l  i n  t h e ' S O R T ' s t a t e r n e n t  ( s e e

columns 33-34 correspond to the maxrmum size of  thel  ,sEr .FrcT,
statement  ( . rgrees wi th 116)  .

Columns 46-51 c:orrespond to the record
f i l -e  (agrees wi t_h 207) .

e lenre ; i t - , i  tha t
I r 9 ) .

l eng th  o f  th ,e  maste i .

columns 55-57 conta in the record re 'gth of  the naster  f i r -e.

*No te :  codes  l o4 ,  l r 3 ,  L23 ,  and  124  a re  t he  on ry  ones  tha t  need  be  cons ide red
to implement  th. Is  program wi th the author 's  pre-def ineci  l rmrts .  Thel :Lmi ts  are:

2 calds : tor  Lhe 'SELECT, statement
l0 'SEl ,EC:f  '  re lat ionships
I O  ' S O R T '  

d a t - a  €  l e r l i u . . _ r
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Modi f icat ions to p san ANB02 to ?aiLor the

Modifica*
tion Code

?01

202

2 0 3

:204*

2 0 5

2 0 6

207 '

2 0 8 *

209

l L V

2 1 I  *

Descr-+Ftien

Columns 25-27 contain the nr.rmber
sys te rn  p r i n te r .

Columns 37-39 conta in the ntmber
system pr j -nter .

Cr:rumns 37.*39 contain the record
imus t  ag ree  w i th  207 )  .

of print, positions on the

of print positions on the

length of ttre master file

coluturs 37-:Jg contain the nr:rnber of data elements defined in
the Data Element  Dict ionary ( table 'TABFLDT and r ts  ar ternate'TABPAF.U 

)

colurnns 38-3? conEain the maximum number of  data e lements
that  can J:e speci f ied by the user  in  t r re rpRrNr '  s tatement .
Thl"s  nunber rnust  be greater  than 10,  but  i ts  upper l indt  is
restrrceed by the maximurn number of f ierds that can be fit
rn to one l ine of  pr in t ,  consider ing pr int  posi t ions requi red
to be the nunber speci f ied in  columns 16-17 of  t t re Data
Element  Lt ic t ionary record.

coLumns l7*39 corrtain the maximrun nurnber of data elements that
can  be  spec i f i . ed  by  t he  use r  i n  t he  '@uMr '  s ta temen t .  Th i s
nunber must be greater than 10 but its upper l init is bounded
by the nr :mber of  < lata e lements def ined (See 204) .  A lso,
corrsider |:he impact on core requirements if you choose an
arbi t rar i ly  large nurnber.

CcL"r .ms : i -2? c ' . : t r ta in t l :e  record length of  the master  f i le .

co l$rns 48^51 conta in the record length of  the master  f i le
i nus t -  a$ ree  w i r : n  207 )  .

Colurnn 51.,  array index f ie ld length. must be 2 for 9G pr int
g:osi t ions or 3 fcr I20 or I32 pr int  posi t ionsl

coLururs 33-35 contain the number of pr int  posi t ions (agrees
w r t h  2 0 2 ) .

columns 33-34 conta in the nurnber of  data e lements de: f ined
in  t he  'PR I I JT '  s ta temen t  (ag rees  w i t l .  2O5) .

22



Modifica-
tion Code. Description

2L2 colunns 33-34 contain the nurnber of data erements that canbe spec i f ied  i 'n  the  ' co 'N?r  s ta tement  (agrees  w i th  206) .
213* column 51, array 

lnfex f ie ld length, must equaL 2 for amaster fi.r.e record rength or ro-6g or 3 for 
-. 

i"*,ra lengthof l0O_999. Consider yo,r ,  . . , i rv- tor-  zol---  
q reu,

2L4 colurnrls 33-34 must be one greater than the number of dataelement names al lowed in the ,COUNT, statement t i f  your entryfo r  2OG was 12 ,  then th is  must  be  t3 ) .
215 corumns 4l-43 contain the nurnber of pr int  posi t ions on thesystem printer (must agree wlth 202).

rNote: rf you luish to irnplenent your system with the rirnits specified bytle author' ttren only the rnodifications associated with codes 203,2O4,  207,20g,  and 213 nus t  be  nade ( these re la te  to  the  s ize  o ftfie master record) . The limits are:

96 print poaitions
15 data elenents allowed in the ,pRflm, stater*ntr0 data erenrents all0rred in the ,b*t. statenent
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s N 2 0 - 6 1 3 7

ftPTIO${A,L ffiD"L:f If:ATI0t{s

Tha forrcwing paragraphs djscuns impi.amnr.ltlon of soru-" optional
functione ln tl:e euery Facilj.ty,, Thay hrve r:ot btcn rubJrcted bo rny
formal testing anc are prr:vrd.eii r:n.l"y aa x guide" The Rpc rj cod,r ln
t}ra acconpanying i LJ"uaLrailons *rwy -bo hrlp.tur ro thoro wlrhinq ta
e:r'pand th,c fur:ctl.nn of t&s F*ci,i:.ty, '$Leh Enr oxcrpt,J,on, the uer of
tlreec opt,ionr nay either j-nurea:p$ core roqui.ralnntt or clut* exccrtlrrr
ovcriey* on e nlnLmr:m confiquratl*rn.,

gsllslsle_l r, L_€ej"sAsr

rn s f i r .  caaes i t  ror- l ld  5e ben*t l : : : .a"1 t<r  +bt* . in ,group sub- tota ls . for
the numerlc fields sper:*f j-srj. l ;:1 *-*116 ,Cf,tri"l l ., l t '  

6tetdfirent-., lg well ars
orrerall t.otals. Fcr exampl_ur *J, j..: ' . 'p!.r.:r. i.r lr query might. be writte:n to
provide sub-totals fo:: e*r:h v*nd{:;: irs'ssj. i lrs f inal" totals for a.l l
vendclrs" The RPG 1I etat-emsltt.,r i l l . f i ,-;;;. i :e 1.4 provide a noans to
accomplieh this f,unctian.

once the rnocii.f j .caLj.on h*s hersn !i,*i le i;,o F:roqrarfl icNBOz, the user mry
requcat sub-'i:ctal6 In hls cll-;.er*f i:y tle *.dd:tinn of, e sta*encnt w:ith
TBREAKt in colurnns l*5. 'Ihe. .pr:. it. le&$!rt: ront-&.-tns no othcr trnformrll ion.
Thl rub-tstals are pr:i.*t.rd ui,*rl*\,er a r*rffiEe :-n contGnt. of thc f:Lrst
oporand cf the xpRlNT' st-rri i .a$rsr"rr . is *rnnxcd. it lr enalogous to
spcci fy ing an RPG fL f , l  hr*ak " ' , 'n  th*r  f i r . ; t  ipRINT,opcrend.  I f  l the
TBREAKI ltatantnt is neiL ln,:L.;luimd, cll* sllb*totelr a:r* not produced.

For exarnplc:

PRTNT
cotiNT
BREAK

VENDQF. , i?nH, cosiT , sEi,-L
cclsT, sfi i ,L

would cau.sl6 eub-totars of, f"he Crii iT i ind snLL fleldc to be printed for each
vsndor group ando as *xp*cted, t i.nsr f."otals wil l eppear at the end of
thr report" Thc sequence af t-he '8REAS.i sratamenf- ls not import;rnt.

Calculations

fhit nodlflcation wll l allcw ri lc uger bo np*cJ"fy two of the nunrcr:ic f ields
in e rccord to bc uced &s operculd.s -tn a calculrtlon. The result of the
celculetlon wll l be rlntoai eiong wit$ th. othar claLa flclds inclLuded in
thc nport. Thr opcntierns trncludod trn tLlr functlon arr edditionr eub-
traction, and multi.p),icatlon"
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An additionar command is used to invoke this function. The for:mat is:

cO]. r rmns l . -7 'RESULT='

Col.rrmns B-13 Operand 1
C o l u r n n s  1 4  O p e r a t j , o n  C o d e :  , * , ,  ' - , ,  o f  , X ,
Ccl',:mns 1 5* 20 Operand 2

Exa,mples are;

115c111,f =Ql,t XCOST
FIISI-!-LT'=L:ROSS -NET

RE Ii ULT..VALUEA+VALUE B

when the repor t  is  1r36rd-dqs6,  the resul t  f ie ld pr in ts  as the r ight  most
f i e l d  i t t  each  p r . i r : t e< i  l i ne .  The  ope rand  rRxsuLT '  i s  no t  a l l ower f  i n  t he'pR INTr  s l i a |emer r l  o f  a  que t \ / ,  bu t  shou ld  be  used  as  an  ope rand : i _n  a  r co tn lT '
s ta temen t  i . f  t o taLs  c f  t he  resu l - t  f i e rd  a re  des i red .

The RPG rr  r ;oalg i r i  f jgure 15 should be used as a guide for  chan<ying t l ,e
F,r ln t  prog.r 'am ANB02.  t rn addi t ion an entry  in  the D.E-D.  of  thaL program
rnus t  be  made  fo r  t he  f i e l d  'RESULT '  as  f o l Lows :

RSSUTTOOOCOOU52ORESJULT tsIELD

to  p rope r l y  de f i ne  t he  f i e l d .

PIgqrary-S 1 ze- Redrrcti on

In  ce r t . r j : r  ex r .e ; . t i ona l  s i t ua t i ons  i t  may  be  des i rab l_e  to  reduce  the  s i . ze
of  the pr l -nt  progran ANB02 or  to e l iminate excessive over lay ing, ,  One means
t o  a c c o m | r L i s h  t h i s  i s  t o  m o d i f y  t h e  p r o g r a m  s o  t h a t  t h e ' P R I N T ' a n d ' i t o r J N T '
statemenl-s i : re  coded in f i ,xed format  instead of  the f ree fomat descr i .bed
ear l i .er  in  thr . " :  manual .  This  s imply means that  the user  must  punch the
operands in s l : ,ec ' r  f  i i  r :c . l  r i rnr is  of  the comman statements.  The rogic  for
scanninq the j t r . ' t : - i . , - : rnt  s tatements can then be removed f rom the proglamr
reduci r rg the s; rze of  the program.

The modrf icat . ions for  th is  are i l lust rated in  f igure 15.  When i :hese changes
are made,  the user  must  now code the operands of  h is  'pRrNT'  or  'co\ lNTr

s t a t e m e n t s  i n  t h e  f i x e d  p o s l t i o n s  o f  c o l u m n s  7 , 1 3 ,  1 9 , 2 5 , 2 A . . . .  e t c .
The oper: -arrds are not-  separated by cor ,mas as in  t .he past .  For :example,
statemer: t  l ; :ev io ' . ls ly  coder l  as :

PRT.NT I].AME, AGE, AMOUNT, PRSNT

would n<>'lv be wri tten as :

PRT,NT NAME ACE AI'{OUNTPRCi.''

All other coding r:ales remain unchanged.
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Caf"ero l1ued Sot ' t  tp 'e l  L  i t  ( : jaL jons
4 * r y - * *

' i f l t i i  
L i **  c , ) l lor t i r  r r? l i r r : i i , i :  r ) i .  \ {  . r$ . i t : l t  i  o f  the SC-} ,  for  Syst-em/3 we ca} i  e l . imi i ia te:

cne  p r - : r i ch : -n ' ;  r f  $ * l r -  s l , r ) ( j . r f i ca l ro r l s  rn  Fhase  r  o f  l . ; r ocess inc r  a  cJ r re ry .  r ns t - c . rd ,
prograln Al ' l l i3 fJ l  ccuJ.r l  be nndi f led {by changing the devrce designat ion in  the
f : . ie  descr ipt , i r . :n  of  the o i - r tput  f i le)  to  "punch" the sor t  specs on d isk.  A
new j 'cb sLap ,  P l iase j  r :  ,  cr  r . i l  d  l ;e  a $FIAINT iob to cat-a l i ;g  these st i l ren:enr- : ;  .  i r
l j re  so ' - r rce 1 ib, . : * ry"  i l i '  a , t r i lnq & ' / t !  SCURCE-. . .  '  s taLement  behinc l  r :he i ;Cl .  : i - ; . .
Phaee I I .  i - i :e  aro: : t -  wr  - i l  ex l - ract  t "he speci f icat ions f r . :m the l ibra: ry  i r rs te. .c ' r
n f  i 4FCU1.

Implgm€nt : "ng th i r i  r - lo l icef r t  rucuid increase the execrr t ion t ime of  a query b
m inu t .e  r r r  sc  l : i l t  r vu i i lC  e l r rn ina te  t he  i nconven i  r - n . - c  t o  t he  one ra to l .  o f
hal t ing t r :  ru;ve ! :u t i , : ! ieC carCs f  rorn stacker  4 to l , lFCUl l te i -ore execuLion c i f
P h a s e  I L

I rc cs g: in g _ :.r.r:s:l: .*?{a*i-lii{- Numer i c  Da ta

The RPCi T i .  5 tat . *nr$ i r ts  i r :  F igu: :e 6 are a sugqested means to a l low l* re user
to  acc€s8 .L ' i ne , : : . , ,  f : e l .Cs : .n  t he  mas te : :  r eco rd .  Th i_s  cod ing  conve r t s  t he
binary f ie ld to t r i lernal -  zc ' ; r red- .decimal  format  so that  the ex is t in<7 rc. .ut :  rnes
rn prograrn Al lBOl  can pr lnt .  and tabulate the data.  The length of  l j re  f red
rn the recer*d j .s  t rot  le$tr rc tad,  except  that  i ts  equivalent  number of  dei : i ; , ra i
d iEi ts  doeo not  rsxcsad 15;  i rowsvsr ,  i f  the f ie ld is  created by an RPi ;  I1  pro-
gra.$' t ire brnatry fialct nrust. be aither 2 or 4 bytes 1ong. The binary formatted
da ta  c l enn+$n ta  n r {41 ,  ! : l l -  i T i }  epcc i f i ed  i n  t he  TSORT '  and 'SELECT 's ta te r re i l t - s ;  l : i : t 1 ,
are ve- i . .1 ,1 1, r1r ' ' . : , . r1$r , '  -  ' :  - l ie  ' ; "h lNt ' .  and 'COUNT I  sCatements.
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OPERATIONS INSTRIJCII ONS
%

User Prepared Input

There are three types of input inforniation that must be srppli-ed to thesystem upon execut ion.  F i rs t ,  the user 's  master  f j . le .  r t  is  assumed that
users wil l havt existing application progr€rms that create and maintain thisf i le '  There are no restr ic t ions wi t t r  regard to the f i le ,  except  t l ra t  thefields nust be in standard System,/3 formatsn the record length frcrn lO to999 bytes.  and the organizat iorr  e l t l .er  indexec or  sesuent 'ar .

second'  the oc l  requi red for  eNecut ion.  This rs  descr i -bed in t lhe sect ion
"Program Descr ipt ion"-  Thi rd,  the Query Faci - l i ty  contror  s taternents.  Theseare descr i -bed in deta i r -  in  the sect ion ' ,contror  s tatements, , "

Procedurr:s

A query is  processed in three phases.  The f i rs t  phase,  us ing p: rogram
A N B 0 1 ,  i s  t h e  p r o c e s s  o f  i n t e r p r e t l n g  t h e ' s E L E c r ' a n d  , s o R T ,  s . t a r e m e p t s
and convr : r t ing them into Systern, /3 Disk Sort  Speci f icat ions-  phase i r  ls
t he  exec 'u t i on  o f  t he  D i sk  So r t  P rog ram wh ich  p rocesses  the  mas te r  f r 1e ,
sel -ect in ' l  and sor t ing data according to the speci f icat ions prodr :ced in
P h a s e  r '  P h a s e  r r r ,  t h r o u g h  t l 1 e  r n t e r p r e t a t i o n  o f  t h e  ' p R r N T , a n d , c o u t J T ,
statemen' tsr  Froduces the f ina l  output ,  the pr inted repor t .

These steps are requi red for  processing a query:

a.  ,Punch t - l rc  eoi r t - lor -  sr -atenents in to 96-column cards.

b .  l ? r o c e s s  t - . i l e ' s E l E c r '  ( o p t i o n a l )  a n d ' s o R T '  s t a t - e m e n t s , , . . : l i i
program ANtsol .  The statements,  preceded by t .he ocr , ,  are p iaced
: ln MFCUI for  execut ion as descr ibed in the "program Desi : r ip t i -cn, ,
sect ion an<l  Frgure l .  B lanks are p laced r -n l ' lFct j2  for  r r l inchincr .

c .  CLear l_he MFCU by pressing NpRO.

d. lRemove the punched output from Stacker 4 and
OCL for  Phase I I  (sor t  phase) in  MFCUI.  Then
iRefer  to F igure 2.

p lace behir rd the
execu te  Phase  I I .

e .  l lLace the OCL for  phase I I f  ( repor t  creat ion)  in  MFCU I  fo l lowe<j
by the 'PRTNT'  and 'co[ tNT'  (opt ional )  s tatements as descr i  be, i  in
the "Progran Descr ipt ion"  sect i .on.  The pr inted repor t  i .s  then
produced.
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f  .  To conserve d isk s ipais ,  t l :e  f  iJe " ' jJeFol- IT,"  s i : *u l ,c l  Le deLeted" ( r f
a  locatron parameEev: . i . l ]  c le f j .necl : in  tJre OCL fo-r  the tJUIPUl l  f i le  of
Phase 1f  ,  and "s€TAi i I "  *T '  ls  sq:* : r :  i -  f . ie i j .  'Lhe f . r ,  f  e  can ,* r . i tor rat i  ca1ly
br :  over layed t -o l ) .o$t- i1q &n ' i ,J , '  i ra . l - t  durrnq I r i rase I f  Execut j -on" i
To delebe the fi j .r,:, use ti;s;e flr-i_ ]nd cont:rol st-atement.s ::

I / LOAD SD&r,E?,rt
I / Rrr{
i i  SCRAT{]{ i jb: iT*iru, FAi3;-! . ,r jp}:rp})r LAi3El,- S:}f}F, i ' )LrI

/ / ENrl

Errors

Error  conr l i t ions encountere<i  by the Eg;  r i rn  are n isp layed in th*  farm of
hal t  j "ndicators on the coi iso le.  h lorr i . r t  re : ipc:nse L$ these hal ts ,  af ter
rtoting thr: cause, i-s tc -i-rrnrreli i-at.:r,rl ' ;  r.;r,r: 's, l i : l : i : 1ob, The cc,r:i:roi slatements
should be corrected anci. re*r.rhrn;-lr.eci, ,: jr:r i,Fj !:are. et ;"{,t ls" howelre::, w:i l l  re-
sult in alcnormal terminat,ion i-.f- Fhase iL Tliese €.!r 't:c::s u1f€ t!1.ldlral, le of
being tralTped by enm0l but'r. i:*:.r ' ::r*i. f i-rr4s; L.he or"l i:put. rf tJre progratir in
Phase I r.r:rintell iqibl"e "

These halts rray occur:

Halt FlcEra{ *i:i5:_I-r":j,i:

HI AllB0l Tc(l mdnv select rcrc;i)rCs -

H2 AbJB0l .  invar- i . - j  r i . r ta  e leme r : t  name . tn 'SOF1I . " '  s tatement .

H3  ANBOI  J .nva I r , J  da ra  e r - l . e rnenL  name in  'SEL I IS ' s ta te -

me :.i r,. I 
, A 

, 
Opef ,3'_Itr d; ,

H4 ] { I . IBO1 i ' lu i - t - iFre r :a, rd ' lELFic: l '  s ta}*ernent ;  f i rs t  card
s nl;i: t-h{r ' :;i1?.e C'1'" :--'ari "

H5  ANBCI  , l r r va i l c i ; : e : : r i ' : 1 . ' pe r  {does  r ro t  heg in  w i t h
S E i . [ . ] ? '  r ' A ] i I l ' , , ' a ) i i '  o , : i r ' S i f R T ' i  "

H5 AI.IB01 ilata tr-lement- l-rirt, i-onax'y sta::t1 ng encry
gred, ter  rha; i  end pcsr t lon entry  for  a data
s  I  o n o  . . r

H7 Al fB0l  No 'sC)I r I *  sEeci  f icat rnns encounEered"

HB ANB01 tquner ic  t le id def ined in Data Elernent  Dic-
t ionar l .  w ' t t r r  lore Lhan f  5 d ig i ts ,
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Halt program Description

H l  ANB02  Inva l i d  da ta  e lemen t  name .n  ,PR INT ,
s ta temen t .

H2 ANBO2 InvaLid data e lement  name 1r . ; i  ,pRI I \m,
statement .

H3 ANBO2 Too many data e lements specr f ie , l  rn  ,p iu ln,
s tatement .

H4 AI IBO2 Too many data e lements speci f ied rn 'coLrNT,
statement .

H5 A.{BO2 Data element has an invali-d format code i-n
Data ELement Dict ionarv.

H6 ANBO2 pr int  l ine length exceeded"

H8 ANBO2 Invalid conunand type.

14 ANBO2 Numeric data element defined witir more than
15 dj.gi ts .
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SYSTEI"I CAPACITIES AI{D LI}.!"ITATIONS

The following restrictions apFly to the syst-em in its urunodified ficnn:

a.  Object  programs regui . re gK bytes of  main storage.

b.  Output  pr in ter  requi" res 9G pr int  posi t ions.

c-  l4aster  f i le  for  which the fac i l i ty  is  generated must  be in ,Cexed
or sequentj-al- in organization. The record J-ength must be lbetween
I0 and 999 bytes . long.

AcceptabJ-e data fonnats are alphanumeric; packed decimal , ,tnd
zon.ed decimal .

Maximunr of  2 cards to conta in a 'sELEcr '  s tatement i  a l r  o ther
statement .  types are rest r ic ted to one card.

Maximum of  10 comparat ive re lat ionships in  the 'sELEcrr  s t i l tement .

Maximr-un : f  L0 Data ELement names can be speci f ied in  the ' i ioRf  '

and '  COUNT '  s ta t , emen ts  .

Maximum of 15 Data Element nanes can be specified in the 'uRrl,rr '

s tatement .

Throughput

' Ihe user  of  the Query FaciJ. i ty  wi l l  e :<per ience a wlde var iat ion of  pr in t
speeds whj-le executing tJre report prograrn, AI{802. ?he differences are
caused by the r rar ia t ion in  data f ie lds being prrnted f rom one job r :o
another :  A pr int  r*quest  for  2 or  3 a lphabet ic  f ie lds wi lJ .  exper ience
higher print speed:* Lhan a reguest that prints several f ields that were
or ig inal ly  packed da, ta.  Nwner ic  f ie lds,  especia l ry  packed formatr  r€-
quire more attenl-i i :tr hry' the prograrn because of editincr and tabulat:Lng
reqr.l irements.

^

e .

h
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SAMPLE PROBI^EM INPI4 AI{D OUTPUT

The sample problem is provided to demonstrate the functions of the System,/3
Query Facil ity to the user. rt is reconunended that the sample fi le be
created and the sample queries be executed prior to generatinq the system
for  use wi t l :  L ive data f i les.

Generating the Sample problem

rn order to n]n the sample problems, a Query Facil ity must be generated for
the sample fite and the sample fi le must be created. The necessary modifi-
cations to the decks for prograns ANBO1 and ANBo2 have alread,y been made.
The Data ELernent Dictionary has been created and inserted in t5e source
decks' Figure 8 gives the record layout specifications for t l lre sannpre fi le;
it was from this that the Data Element Dictionary was created (Figure 9)
and punched into 96 column cards.  F j -gure 7 i l lust rates a sanpre of  a user ,s
guide for the sarnple fi le. rt is this d,ocument by which the user bases his
que r i es .

These are the steps necessary to generate the sample Facil ity and execute
the sample quer ies:

Compile and catalog progr.rms ANB01, A^IBO2, and ANB03.

Execute progr.rm ANBO3 using the sarnple data found in rEhe distri-
bution deck- Reference the section on "program Descr:Lptions,,,
page 8.

3- Execute progr.m ANBOI using the oct, defined on page 3 and the
following query statenents :

SELECT (\ENDOR EQ 357) AI,ID (ONHAND LT BAKORD)

SORT ONHAIID, I1EM

/r.

4: Execute the sort phase using the OCL

5 . Execute program A}IB02 using the OCL
the following query statements:

defined on page lZ.

defined on page 7 and

PRINT ITEI{, DESCR, CLASS, ONHAND, ONORDR, BAKORD

COUMT BAKORD

2 9



5. Rcrun Step 3 using the following query somanq!:

SORT SALES

l*

7 . Rcnrn Step 4.

8. Rerun step 5r using the fo1lor*ing query conma.rrds:

PRrNI rrEu, DEscR, rv'tlAlE, cosr, sEi.f,r sAL,Esp ,lARGJl.ti ewslD

OUNT SAIES, .MARGIN

/ *

9. write and execute sample queries to gain faniliarity witir t.i ie
fa,cility.
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' T I J J I F I C A T I O N S  T O P R d C E  5 5  T J  I  N A R Y F O R M A T T i D  F I E L D S

I  N 5 U X  T  T H E  S E ; C  A R U  S  A F  T I r { S T A T E M L . N T  N U M B E R  1 7 C O I N  P R O G R A M  A N E I O z .

I N S E R T  T X I S SUt tR619TI  NE A F T c R  S T  A T E M . } \ l l  N U M I J l p 3 5  3 0 I N  I . ' R O G R A M  A N 8 O 2 .

c s R
C S R  2 2
CS ia  ?2

c 5 R
C Sr{

csa{
c 5 R
i - + C  g 6 1 V E p 1

c 5 R
c si{
C S R

c sit
c s R
C S.{
C S R
C S R
C S R

C  S f {  6 ?

c s R  6 6
C S R  b 5

C S R  6 4

C S R  6 3

c s R  6 2
C S R  6 I

c 5 R  6 0

C S R

C S R

C S R N 5 O

c  S R N 5 0

C S R  5 5

C S R

F M T c u H P  .  B r
5 E  T O F

E X S R  C V D

c v u TJEGSR

Z - A D D O
T E S T [ t r o .

t s I T o F r o .

I N A R Y  F I e U O  T O  A  N U l , l C R l C

B T  T E S T  T A G

T E S T t s T O '

T h S T E j '  I  I

T E . S T B  '  2 I

T E S T B t 3 '
T E S T 3  '  4  '

T E S T B I  5  I

T E S T B  I  6  '

T E S T B ' 7 I
A O D  N M

ADD NI '

A DD NIl
AOD NI I

A D D  N M

ADD Nt: l

A D D  N M

AOD Nti,l

A O D  6

C O M P  E
MuuT 256
G O T O  I J  I  T E S T
z-su6Nrr
E N O S F I

Figure 6 -- Binary Routine

I Nrt{ t

H 5

5 0

2 2  B I N A R Y

5 5  N E G A T I V E  N O .

6 0
6 l
6 Z
6 3
6 4
6 5
66
6 7

I
2
4
a

l 6
32
64
1 2 t '
I
d

NM

N M

A T  N , 8
A T N I B

F I E l 9 '

A I N I B

A I N r B
A I N T B

A I N T B

A I i v r B

A I N r t t
A I N . B

A I N r B

NH

Nfrl

N M

Nlr

N M

Nfrl
NM

N n
a

NM

Nftl
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Print
Name pormat Heading positions Description

ITEM NrNCriC I ITEM # I

CLASS Alpha , CIASS '

VENDOR Nr-uneric 'VENDR l+' g

vNA.ttE Alpha 'VENDOR NN{E I ll

DESCR Alpha 'DESCRIPTION'  
t l

cosT Numer ic  'cQsT,  g

SELL Nurneric , SELL, g

SALES NUMETiC 'YTD SA.LES t 9

QYTSLD Numeric 'yTD 
QUANTTTY' L2

I'4ARGIN NUMETiC 'YTD MARGINI II

Data
Elenent

oNHAND Nurneric 'ON-HAIID'
l l

ONORDR NUNPTiC 'ON ORDER' II

BAKORD Nurcric 'BACK oRDEREDI L2

6 ltem Nrnber

5 I tem Class

Vendor Number

Vendor Nane

Item Description

ttnit Cost of Itern

unit  sel l ing Price

Year-To-Date Sales ($)

Year-To-Date Sales - Units

Year-To-Date Gross l{argin

Quantity On-Hand

Quantity on-Order

Quantity Back Ordered to
Custorers

Figr:re 7 -- Sanple FiIe, User's Data Elenent Dictionary Guide
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Field Contents

Item Nunbr:r

Class of  I tem

Vendor Nr:rnber

I tem Descr ipt ion

Vendor Name

Item Cost,/Unit

I tem Sel l , /Uni t

Year-To-Date Gross Sales

Year-To-Date Quantity Sotd

Year-To-Date Gross l i largin

Quantrty ()n-Hand

QuantltY tfn-Order From Vendor

Quantity 13ack-Order to Customers

Location Format

1 - 5

6-10

I I . I 3

24-33

L4-23

34-36

37-  39

40-43

M - 4 7

48-51

52-54

5 5 - 5 7

58-50

Zoned

AlPha

Zoned

Alpha

Alpha

Packed

Packed

Packed

Packed

Packed

Packed

Packed

Packed

# o f
Decimals

0

3

2

2

0

2

0

0

0

Record Length = 60 bytes

File, Record FonnatFigure 8 -- Sample
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D . E .
Nane

1 . . . . 6

ITEM

CLA.SS

\ENDOR

DESCR

COST

SELL

SALES

QTYSLD

II,TARGIN

OITHAI{D

ONORDR

BAKORD

Start
E o s .

7 . 9

0 0 1

0 0 5

0 lL

o24

034

o37

040

o44

048

o52

05s

058

End
P o s .

I 0  . 1 2

0 0 5

0 1 0

0 1 3

0 0 3

0 3 6

0 3 9

0 4 3

o47

0 5 1

054

057

060

Folaat

1 3

U

U

c

r

P

P

P

P

P

Decinals

T4

- I

3

2

z

0

2

0

0

0

Print
P o s .

1 5  . 1 6

0 5

L / 5

o8

r I

08

08

09

L 2

1 1

1 I

l l

L 2

P

r

Heading

1 7 . . .  . . . . 3 I

ITEM #

cr.ass

\ENDOR #

DESCRTPTION

C\)ST

SEI,L

YTD SALES

YTD QUAIITITY

YTD MARGIN

ON.HAND

ON-ORDER

BA(X.ORDERED

These 13 cards conprise the Data Element Dictionary for the Saq>le l. i le.

Se'nple FiIe, Data Elencnt DictionaryFigure 9 --

3 4



U A T A  t r . L E M E N T  D I C T I O N A R Y  F O R  S A H P L E  F I L E

I  T E M
C L A S S
VENOOR
VNAIIE
D E S C R
c o s  r
5 E L L
5 A L E 5
O T Y S L O
M A R G  I  N
UNITANO
JNOTIDR
d A K O R D

I
6

l l
l 4
2 4
J 4
3 7
4 0
4 4
4 8
5 2
5 5
5 6

5 U J  6 I T E M  T
I  O C  5 C L A S S
l 3 u o  a v E N o o R  I
2 3 C  I I V E N D O R  N A M E
3 3 C  I  T O E S C R I P T I O N
3 6 P 3  A  C O S T
39P2  A  SELL
4 3 P 2  9 Y T D  S A L E S
4 7 P O I 2 Y T D  O U A N T I  T Y
5 I P 2 I  T Y T D  H A R G I N
54PO I  I  ON-F|AND
5 7 P O I  I  O N - O R D E R
6OPO I2BACK-ORDEREI . )

Fj.gure 10 -- Sanple File, Data
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I  f  - -M f r

9 b a

r  o o 3 e
L  2 9 o T
7 2 0 0 1
r  o o J 6
I  2 ,15 t '

D E S C f < I P T I O N

4 O 7  A S S U L Y
9 I N  I R F : N C H

S L E E  V E l t ' R G
2 T r R O C K c R

6 I N  T R i N C H

T H R S T  T S H R

C L A c S

A l t - 3 9
A p - 3  9
N O 0 4
A R - J 9
A P - J 9
N O 0 4

O N - H A N D

o
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o
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t 2
l 3

O N - O R D E R t s A C K - O R D E R € D
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1 4 4
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8 7

2
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4 8

I  ,  1 0 0

T O T A L  O F  B A K O R D

T O T A L  R E C O R O S

1 r 3 5 2

6

Sample Output,F:Lgure L2 --
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