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This is  er  major  revis ion of ,  and obsoletes,  GC21-7566-0 and Technical  Newslet ter
GN21-7657. This manual  has been extensivelv revised and should be reviewed in
r ts entrr { . ' tY.

Informat ion concerning IBM System/3 Model  15 has been added to the manual ,  The
entire section entitled Chapter 5. Using Console Devices has been removed from

this manual .  The KEY (Model  6 only)  and DSPLY operat ion codes,  former ly descr ibed
in  Chap te r  5 ,  a re  desc r i bed  i n  you r  RPG l l  r e f e rence  manua l .  Fo r  i n f o rma t i on
conce rn ing  t he  RPG l l  l nqu i r y  f ac i l i t y  (Ro l l ou t /Ro l l i n ) ,  a l so  f o rmer l y  desc r i bed  i n

Chapter 5.see Related Publications, listed in the Preface.

Changes are per iodical ly  made to the infor .nat ion herein;  before using th is publ icat ion

in connect ion wi th the operat ion of  IBM systems, refer  to the IBM System/3
Bibl iography,  GC20-8O8O, for  the edi t ions that  are appl icable and current .

Use th is publ ic iat ion onlV for  the purposes stated in the Preface.

Publ ical ions are not  stocked at  the address below. Requests for  copies of  IBM
publ icat ions and for  technical  informat ion about the system should be made to your

IBM rep,resentat ive or  to the IBM branch of f ice serv ing your local i ty .

This pul l l icat ion could contain technical  inaccuracies or  typographical  errors.  Use the
Reader 's Comment Form at  the back of  th is publ icat ion to make comments about th is
publ icat ion.  l f  the form has been removed, address your comments to IBM Corporat ion,
Publ icat ions,  Department 245,  Rochester ,  Minnesota 559O1. Comments become the
propert 'y  of  lBM.

O  Copy r i gh t  I n t e rna t i ona l  Bus iness  Mach ines  Co rpo ra t i on  1971 ,1974



This manual explains the RPG ll specif ications necessarv Related Publications
to process d isk f i les us ing the IBM System/3 Model  6,
Model  10 Disk System. and Model  15.  The fo l lowing
types of f i les are discussed:

o Sequential

o Indexed

. Direct

o Record Address

Inc luded are examples of  creat ing and mainta in ing each
of  these f  i le  types.  For  in format ion on how th is  pub-
lication should be read, see How to Use This Publication,
to l lowing the table of  contents.

This manual is intended for programmers who have a
basic knowledge of  the RPG l l  language,  inc luding the
abi l i ty  to  descr ibe sequent ia l  and indexed f i les as
input f i les. The reader must be familiar with the
information presented inthe IBM System/3 Disk Con-
cepts and Planning Guide, GC21-7571.

Note: lsy detailed information concerning multi-
volume disk fi les - concepts; Operation Control Lan-
guage considerations; RPG I I processing - see the
publications listed under Related Publications which
are appropriate for your System/3 model.
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Preface

These publ icat ions are recommended for  addi t ional
reference:

General System/3

. l8M System/3 Disk Concepts and Planning Guide,
GC21.7571

RPG ll References

. IBM System/3 Model 6 RPG ll Reference Manuar.
sc21-7517

. IBM System/3 RPG ll Reference Manual . SC21-7504

OCL References

. IBM System/3 Models 8 and | 0 System Controt
Programming Reference Manual , GC2l-7512

. IBM System/3 Model l5 System Control programming
Reference Manual , GC21-5O77

. IBM System/3 Models 4 and 6 Operation Control
Language and Disk Utility Programs Reference
Manual. GC21-7516

. IBM System/3 Model l5 System Control programming
Concepts and Reference Manual . GC21 5162
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How To Use This Publication

This  pub l i ca t ion  is  d iv ided in to  four  chapters :

t . Sequent ia l  F i les

Indexed F i les

Di rec t  F i les

Record Address Fi les

Each of the chapters discusses the RPG | |  specif icat ions needed to create and
main ta in  a  cer ta in  type  o f  f i l e .  S ince  the  d iscuss ions  in  each chapter  app ly  to
a  par t i cu la r  f i l e  o rgan iza t ion .  you  need read on ly  the  chapter  fo r  the  f i le
organ iza t ion  you w i l l  use .

Th is  manua l  i s  des igned to  show you the  en t r ies  tha t  musf  be  made in  o rder  fo r
the  sys tem to  ident i f y  the  f  i l e  and de termine what  func t ions  are  to  be  done.  Other
ent r ies  w i l l  be  needed,  bu t  they  depend on  the  job  you are  do ing .  Refer  to  the  re f -
e rence manua l  fo r  your  sys tem i f  you  need in fo rmat ion  on  these add i t iona l  en t r ies .

Note Concerning Examples

Most  o f  the  examples  in  th is  manua l  use  MFCU input  f i l es  and use 96-co lumn card
images to  represent  inpu t  records .  Th is  does  no t  imp ly  tha t  e i ther  the  MFCU or
96-co lumn cards  must  be  used fo r  inpu t ;  any  o f  severa l  inpu t  dev ices  can be  used,
depend ing  on  wh ich  Sys tem/3  mode l  and conf igura t ion  you have.

l f  you  are  a  Mode l  6  user ,  you  wou ld  p robab ly  no t  use  a  card  f i le  fo r  inpu t ,  a l -
though you may use an  on l ine  da ta  recorder  fo r  card  input .  Ins tead,  you wou ld
crea te  sequent ia l  d isk  t ransac t ion  f i les  in  one o f  the  fo l low ing  ways :

o  Us ing the  Keyboard  Data  Ent ry  conversa t iona l  u t i l i t y  p rogram (see IBM
System/3 Model 6 Conversational lJtility Programs Reference Manual, SC21-75281

o  U s i n g  a n  i n t e r a c t i v e  R P G  l l ,  F O R T R A N ,  o r  B A S I C  p r o g r a m  t o  b u i l d  t h e  d i s k
f i le  f rom keyboard  input

2.

?

4.
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The disk transaction fi le would then be used to update a disk master f i le in the
same way MFCU f i les are used in the examples in  th is  manual .  Thus,  the MFcu
f i les in  the examples could be replaced by sequent ia l  d isk f i les.  For  example:

Fi le Descr ipt ion Speci f  icat ion

Depend ing  on  the  Sys tem/3  mode l  a r rd  the  l /O dev ices  ava i lab le ,  MFCU input  f i l es  shown
in  most  o f  the  examples  can be  rep laced by  80-co lumn card  f i les ,  conso le  f i les ,  tape f i les ,
5445 d isk  f i les ,  o r  o ther  types  o f  inpu t  f i l es .  Mode ls  10 ,  12 ,  and 15  users  can subs t i tu te
DlSK45 (5445 d isk )  o r  D lSK40 (3340 d isk )  fo r  the  c lev ice  en t ry  DISK (5444 d isk )  in  the
examples ,  depend ing  on  the  equ ipment  they  have.  Mode l  6  users  shou ld  rep lace  the  dev ice
ent ry  PRINTER in  the  examples  w i th  the  dev ice  cn t ry  TRACTRl .  and rep lace  B loc l<  Length
and Record  Length  en t r ies  w i th  the  beg inn ing  anc l  end ing  pr in t  pos i t ions .
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D I R E C T  A C C E S S  S T O R A G E  F O R  M O D E L S  1 2  A N D  1 5

The IBM 3340 Direct Access Storage Faci l i ty attaches to System/3 Model 12, to System/3
M o d e l  1 5  ( 5 7 0 4 - R G 1 ) ,  a n d  t o  S y s t e m / 3  M o d e l  ' l S  ( 5 7 0 4 - R G 2 ) .

The IBM 3344 D i rec t  Access  Storaqe Fac i l i t y  a lso  a t taches  to  Sys tem/3  Mode l  15  (5704-RG2) .

Certain areas on the 3340 and 3344 disks are treated as5444 disks. These areas, known as
5444 s imu la t ion  areas ,  a re  used fo r  the  program l ib ra r ies  and can be  a lso  used fo r  cer ta in
data  f  i l es .  The remainder  o f  the  d isk  space,  l<nown as  main  da ta  a rea ,  can  on lv  be  used fo r
da ta  f i les .

References  in  th is  manua l  to  DISK,  D lSK40,  and D lSK45 are  to  be  in te rpre ted  accord ing
to  wh ich  d isk  s to rage dev ice(s )  i s  a t tached to  the  sys tem.  The fo l low ing  tab le  shou ld  be
used to  de termine the  mean inq  o f  the  re fe rence:

Device Type
Mode l  15
(5704-RG1)

Model  12 or  15
(5704-RG1)

Model  15
(s704-RG2)

D I S K 5444 Disk
Storage
Dr ive

5444 s imulat ion
area on 3340

5444 s imulat ion
area on 3340 or
3344

DISK4O Not

a p p l i c a b l e

Main  da ta  a rea

on 3340

Main  da ta  a rea

on 3340 or 3344

DI SK45 5445 Disk
Storage

Main  da ta  a rea

on 3340

Main  da ta  a rea

on 3340 or 3344

IBM System/3 5448 Disk Storage Drive

The IBM System/3 5448 Disk Storage Drive orr System/3 Models 8 and 10 uses the same
program product support as the I BM 5445 Disk Storage. However, a separate system
contro l  program feature is  requi red for  the 5448.  In general ,  references to 5445 in th is
manual  a lso apply to 5448.  For  speci f ic  In format ion about  5448 operat ing character is t ics
and programming support, see IBM System/3 5448 Disk Storage Drive Program Reference
Manual, GC21 -51 68.





A sec luent ia l  d isk  f i le  i s  a  g roup o f  records  ar ranged in  a  par t i cu la r  sequence ano
processed consecut ive ly .  one a f te r  another  in  the  order  thev  occur .

Th is  chapter  exp la ins  how to  use  the  RPG l l  language to  c rea te  and main ta in  a
sequent ia l  f i l e .  Sample  jobs  are  used to  i l l us t ra te  these func t ions .

- f r :  
unders tand thc  sample  jobs ,  a  bas ic  knowledge o f  RpG l l  i s  necessary .  l f  you

do no t  fu l l y  reca l l  some o f  the  corJ ing  used in  the  sample  jobs ,  you  shou ld  re fe r
tothe IBM system/3 RPG l l  Reference Manual, sc21-7504 (for Model 10 Disk
System or Model 15), or the IBM System/3 Model 6 RPG ll Reference Manual,
SC21 -751 7 ,  depend ing  on  the  sys tem you have.

C R E A T I N G  A  S E O U E N T I A L  F I L E

To c rea te  a  sequer r t ia l  f i l e ,  you  make cer ta in  e r r t r ies  on  the  F i le  Descr ip t ion
, ! e c . t .  l h e  l . , l o w i r : , r  e n t r i e s  a r e  r e q u i r e d  t o  d e s c r i b c  v a r i o u s  c h a r a c t e r i s t i c s  o f
t h e  d i s k  f i l r : :

T h e  d i s k  f i l e n a m e  m u s t  b e  e n t e r e d  i n  c o l u m n s  7  t h r o u g h  1 4 .  C o l u m n  1 b  m u s t
c i , r , i a r i l  a r r  i )  t c r  t n d i c a t e  t h e  f i l c  i s  a n  o u t o u t  f i l e .

A l l  r e c o r d s  i n  a  i i l e  m u s t  b e  t h e  s a m e  l e n g t h .  T h u s ,  c o l u m n  1 9  m u s t  c o n t a i n  a n
F to  spec i fy  tha t  the  record  lenqth  is  f i xed .

A nurnber  tha t  i s  equa i  to  o r . r  mu l t ip le  o f  the  d isk  record  length  must  be
entered  r r r  co lumns 20  th rough 23 .  l t , i s  en t ry  de termines  the  s ize  o f  the  input /
o u t p u t  a r e a  a l l o c a t e d  b y  R P G  l l .  F o r  a n  e x p l a n a t i o n  o n  b l o c k  l e n g t h  c a l c u l a t i o n ,
see the IBM Syste,n/3 Disk Concepts and Planning Guide, GC21-757 j .  i i  you
wan l  l ) lock  length  ca lcu la ted  fo r  you  by  RPG l l ,  ass ign  a  b lock  length  equa l  to  the
record  length .  By  b lock ing  d isk  records  you can increase the  input /ou tpu t  e f f i -
c iency  o f  your  p rogram by  reduc ing  the  number  o f  accesses .  You must  De sure ,
however ,  tha t  enough main  s to rage is  ava i lab le  fo r  your  input /ou tpu t  a rea .

Co lumns 24  th rough 27  must  conta in  the  length  o f  the  d isk  record .  Whenever  a
r J i : : ! <  1 r i , :  i s  i r e i n g d e s c r i b e d ,  D I S K  ( M o d e l  6 ,  1 0 ,  1 5 ) ,  D l S K 4 0  ( M o d e l  1 2 o r  1 5 l  ,
r r  D l s K 4 5  ( M o d e l  1 0 ,  1 2 ,  o r  1 5 )  i s  r e q u i r e d  i n  t h e  D e v i c e  c o l u m n s .
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Chapter 1. Sequential Fi les

F i le Description Specif ications

Sequent ia l  F i les



Example of Creating a Se,quential File

Suppose you want to create a customer fi le on disk. Customer numbers are to be
assigned on a sequernt ia l  basis ;  new customers are assigned the next  h igher  number.
The fi le wil l be used to produce monthly reports of each customer's status. Thus,
a sequent ia l  f i le  wi  I  serve your  needs.

To create the sequential f i le, you must f irst determine the input record format and
the output  record 1 'ormat  (F igure 1) .  The f i le  is  created by wr i t ing the customer
data from the input records onto disk. Notice that space is provided on the output
record so additional information can be added to the record later if necessary.
Basic information about each customer in the fi le is also printod in the report shown
in Figure 2.

Figure 3 shows the RPG l l  coding necessary to create the sequent ia l  customer f i le
and pr int  the repor t .



lnput Records

" ' t " - "
M I  TRANS
l 4  * l ' *  -

I t l r l  t l  |  |  I  :
l l l  I c H A R G E I  P A y  l c n e o r r l e n l ll l l l l t t i

B

a

2
l
B

a

2

Key

C O D E
CUSTNO
STATE
co
C I T Y
N A M E
A D D R
CITST
C R L I M
STATUS
T R A N S

C H A R G E
PAY

C R E D I T
B A L
YTDSLS
YTDNO

D E  L E T E

Ou tpu t  code  (CM)

Customer number
State
Cou  n t y

C i t y
Cus tomer  name
Customer street  address
C i t y  and  s ta te
Cred i t  l im i t
Statu s
Number  o f  t r ansac t i ons  t h i s  mon th
Cu r ren t  mon th  cha rges
Cur ren t  mon th  paymen ts

Cu r ren t  mon th  c red i t s
Ba la nce
Year- to-date sales amount
Year- to-date number of  sales
output  record code

Note:  The lnput  f i le  need not  be a card f i le .  See
How to Use This Manual, Note Concerning Examples
a t  t he  beg inn ing  o f  t h i s  manua l .

Output Record

U
o CUSTNO

U
F

F
U)

co C I T Y N A M E A D D R CITST

l
E

)
F

-

z
tr
F

C H A R G E PAY C  R E D I T B A L YTDSLS Y T D N O Reserved space fo r

record  expans ion

u
F
UJ

ul
o

Figure l ,  Input  Record and Output  Record Formats

Sequen t i a l  F i l es
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JSTOMER NAME

1 3 6 1 2 8  J O N E S  V A R I E T Y
3 0 1 6 2 8  J I M ' S  5  A N D  1 0
7 9 5 2 4 6  S C H M I D T  H A R D W A R N

1 4  s
1 1 0 3
6 0 ( l

S T

A D D R E S S

B E D R O C K ,  T E X
G L E N C O I I ,  M I N N
H I L L  C 1 T Y ,  M D

Figure ll Report of Customer Records



Control  Card Speci f  icat ions
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Fi le Descr ipt ion Speci f  icat ion
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RPG INPUT SPECI  F ICAT IONS
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On l i nes  01  and  07 ,  co l umns  15  -  17  con ta i n  i n f o rma t i on  used

to  sequence  check  t he  i npu t  r eco rd .  I n  co l umns  1  5  and  1  6 ,  01
means that  record type 2 must be f i rs t  fo l lowed by record
t ype  3  ( i den t i f  i ed  by  02  sequence ) .  The  1  i n  co l umn  17  means
that  one record type 2 and one record type 3 exists,

i i
7

34
. 5 !
, 7 f l

74
. : .

I

, 4,1
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.
l '

iuslf ia
vi,pe
EqDR
j t 'rs,r
)nTa.4

)ud;rNa
,izii

' 1

I

Figure 3 {Part  1 of  2} .  Creat ing a Sequent ia l  Customer Fi le

Sequent ia l  F i les 5



RPG OUTPUT SPECIF ICAT IONS

O r t t ) ! l  l f ( l i c r l o r s

75 /6  77  78  /9  80
p r ! . , m  t l  l  f  r l  l, , " ' , . ' . , 1  1  I  I  i  I  I

CM i s  added  t o  t he  d i sk  r eco rd .  Th i s
code is a record code that  can be used to
i den t i f y  a  cus tomer  mas te r  r eco rd  i n  o the r
progra ms.

o

o

o

o

o

o

o

o

o

o

I  s K ,

! !

,  
- n

l l

, . ,
t 3' l 'J
ri'1
r  1 6

1 l

. i " l
l l

t 9
l l

2 a

Figure 3 lPart  2 of  21.  Creat ing a Sequent ia l  Custonter  Fi le

M A I N T A I N I N G  A  S E O U E N T I A L  F I L E

Once a  f i le  has  been cn la ted ,  i t  usua l l y  needs  to  be  main ta ined.  F i le  ma in tenance
means per fo rming  those func t ions  tha t  keep a  f i le  cur ren t  fo r  da i l y  p rocessrng
needs.  Four  cornmon . ' i l e  ma in tenance func t ions  app ly  to  sequent ia l  f i l es :

1 .  Add ing  records .

2 .  Tagg ing  records  lo r  de le t ion .

3 .  Updat ing  records .

4 .  R e o r g a n i z i n g  a  f i l e .

' Cu'sr,91,1r4 '
,TlAilA'
,ADDR'sis, '



Adding Records

After a f i le is created, vou can add records to i t .  Records can be added ro a
sequent ia l  f  i l e  in  e i ther  o f  two wavs :

1 .  A t  the  end o f  records  in  the  f  i l e .

2 .  Between records  in  the  f i le  (c rea t ing  a  new f i le ) .

Adding Records at the End of Records in the File

To add records  a t  the  end o f  the  f i le ,  en t r ies  a re  requ i red  on  the  F i le  Descr ip -
t ion  and Output -Format  sheets :

RPG OUTPUT.  FORMATSPECI  F

[,,..;" I;,""^a' r
['"""'-'i ';"." i i - i l i

Some o f  the  en t r ies  on  the  F i le  Descr io t ion  sheet  a re  the  same ones  needed to
create a sequential f i le (see Creating a Sequential Fi le in this chapter).

Two new d isk  en t r ies  a re  a lso  needed,  one on  the  F i le  Descr ip t ion  sheet  and one
on the  Output -Format  sheet .  These en t r ies  a re  c i rc led .

An A in  co lumn 66 on  the  F i le  Descr ip t ion  sheet  te l l s  the  sys tem tha t  records
wi l l  be  added to  the  f  i l e  descr ibed on  th is  l ine .

The en t ry  on  the  Output -Format  sheet  i s  an  ADD in  co lumns 16  th rough 18 .

Th is  en t ry  te l l s  the  sys tem tha t  the  f ie lds  de f  ined  on  the  fo l low ing  l ines  con-

s t i tu te  the  record  to  be  added to  the  f i le  spec i f ied  in  co lumns 7  th rough 14 .

File Description Specif ications

Sequent ia l  F i les



Example of Adding Records to the End of the File

As you get new customers, you wil l want to add them to the sequential cus-
tomer f ile you createrl in the Example of Creating a Sequential File. Since
customer numbers arr - 'ass igned sequent ia l ly ,  each new customer record can be
added fo l lowing the records now in the f i le .

The input records and output records wil l be in the same format as the records
used to create the f i le .  A repor t  can be pr inted l ike the one shown in F igure 4
to ensure that the nerrv records have been added to the fi le.

F igure 5 shows the RPG l l  coding necessary to add records to the customer f i le
and pr int  the repor t .

2 2 ?  2 2 2 2 ? 2 t'.iirll' oL!r19-".'

Figure 4. Report o{ New Customers Added to the Customer File
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Merging Records Between Records in the File

Often records must be added between existing records in a sequential disk f i le.
when records must be added in this manner, you must sort the new records and
re-create the fi le. This new fi le contains the added records merged in correct
order  wi th the records f rom the or iq inal  f i re .

Example of Merging Records Between Records in the Fite

Figure 6 shows the RPG l l  coding necessary to merge records in  the f i le .  This
example is similar to the Example of Adding Records to the End of the Fite
in that  the input  and output  records are the same format  and the same report
is  pr in ted.
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Tagging Records for Deletion

When a record becomes inactive, you may no longer want to process i t  with

the  o ther  records .  S ince  the  record  is  no t  phys ica l l y  removed f rom the  f i le ,

! 'ou must identi fy the record so i t  can be bypassed. One way to do this is

to  pu t  a  code,  ca l led  a  de le te  code.  in  a  par t i cu la r  loca t ion  in  the  record .

This code can be any character you want. Any program that should not proc'

ess deleted records can check for this code. l f  the code is present, the program

can bypass the record. The deleted records can be physical ly removed when

the f i le is reorganized (see Reorganizing a Fi le in this section)'

Example of Tagging Records for Deletion

An example  o f  tagg ing  records  fo r  de le t ion  is  shown in  th is  sec t ion  under

llpdating Records, Example of Updating Records.

Updating Records

Many jobs  requ i re  changes to  cer ta in  da ta  in  a  record .  Th is  func t ion  is  ca l led

updat ing .  To  update  d isk  f i les ,  the  fo l low ing  en t r ies  a re  requ i red  on  the  F i le

Descr ip t ion  sheet :

Some o f  the  en t r ies  a re  the  same ent r ies  needed to  c rea te  a  sequent ia l  f i l e  and

were discussed in this chapter under Creating a Sequential File.

The two new ent r ies  a re  c i rc led .  Co lumn 15 must  conta in  a  U to  ind ica te  tha t

the  f i le  i s  an  update  f i le .  Co lumn 16 can conta in  e i ther  a  P  or  an  S depend ing

on whether  the  f i le  i s  a  p r imary  f i le  o r  a  secondary  f i le .

File Description Specif ications



Since updat ing means get t ing a record f rom a d isk f i le ,  changing some data.
and put t ingthe record back in  i ts  or ig inal  locat ion,  an update f i le  is  l ike a com-
binat ion input /output  f i le .  For  th is  reason,  the f i le  to  be updated must  be speci -
f ied on both the Input  and output-Format sheets.  F ie ld locat ions should agree
betweenthe two sheets.  F ie ld names may vary depending on the updat ing being
done.  F ie ld lengths must  agree.
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Examptb of Updating Records

Per iod ica l l y ,  you  migh t  want  to  update  the  account ing  in fo rmat ion  fo r  each cus-

tomer  in  yout ' cus tomer  f i le .  You might  a lso  want  to  tag  some cus tomer  records

for  de le t ion .  A  pr in ted  repor t ,  l i ke  the  one shown in  F igure  7 ,  l i s ts  the  updated

in fo rmat ion  and the  records  tagged fo r  de le t ion .

The TRANS f i le  conta ins  two input  record  types .  One type ident i f ies  d isk  rec-

ords  to  be  de le ted  (D in  co lumn 1) ; the  o ther  type  conta i l l s  in fo rmat ion  needed

t o  u p d a t e  t h e  M A S T E R  f i l e  ( 3  i n  c o l u m n  1 ) .  F i g u r e  8  s h o w s t h e  R P G  l l  c o d i n g

necessary  to  update  records  and to  tag  records  fo r  de le t ion .
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Figure 7.  Report  of  Updated Customer Records and Deleted Customer Records
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Reorganizing a Fi le

The soace reserved fo r  a  f i le  o f ten  becomes f i l l ed  as  add i t ions  are  made.  Reor -

gan iz ing  is  a  means o f  f ree ing  space by  phys ica l l y  remov ing  inac t ive  records

( those w i th  a  de le te  code)  f  rom a  f  i l e .

You can reorgan ize  your  f i le  us ing  the  D isk  Copy/Dump program.  The DELETE

or  OMIT parameter  causes  records  o f  a  spec i f ied  type  to  be  de le ted  f rom a  f i le

as  i t  i s  cop ied ,  You can a lso  use  the  D isk  Sor t  p rogram to  remove the  records

tagged for delet ion. For information on this program, see the IBM System/3

Disk Sort Reference Manual. SC21 -7 522.
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Example of Reorganizing a File

Records were tagged for deretion in the Exampre of updating Records by pracing
a D in posi t ion 128.  Now suppose you want  to reorganize your  customer f i re  to
physical ly  remove these records f rom the f i re .  you arso want  to pr in t  a repor t
l is t ing the customer records deleted (F igure 9) .

To delete these records you want to copy arr records that do not have a D in
posi t ion 128.  F igure 10 shows the RPG l l  speci f icat ions necessary to reorganize
the  f i l e .

+ - - + .

a a 6 6 8 a 6 a a

DELt rTED CUSTOMtrR L IST

CUSTOMtrR CUSTOMER
NUMBER NA. I .1E ADDRTSS CITy . /S1.ATF

6 5 2 7 9 I  S R E E N  G R O C E R Y .  I N C  1 7 3 9 _ 6 T I I  S T  S W  B I G  C I T Y ,  C A L I F576290 STAR I , IARKET 3278 ADAMS ST GOODTOWN, GA

Figtrre 9. Report of Deleted Customer Records
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Chaprter 2. Indexed Files

An indexed d isk f  i le  has two par ts :  an index and the records.  The index conta ins
the key f ie ld and d isk address of  each record in  the f i le ;  i t  is  organized sequent ia l ly
by key f ie ld.  Records in  the f i le  are organized in the order  in  which they are loaded.
Records in  an indexed f i le  can be processed in the fo l lowing ways:

Sequent ia l l y  by  key .

Sequent ia l l y  w i th in  l im i ts .

Randomly  by  key  or  re la t i ve  record  number .

Consecut ive ly  (w i thout  keys) .

B y  A D D R O U T  f i l e .

Th is  chapter  exp la ins  how to  use  the  RPG l l  language to  c rea te  and main ta in  a
s ing le  vo lume indexed f i le .  Sample  jobs  are  used to  i l l us t ra te  these func t ions .

To unders tand the  sample  jobs ,  a  bas ic  knowledge o f  RPG l l  i s  necessary .  l f  you

do no t  fu l l y  reca l l  some o f  the  cod ing  used in  the  sample  jobs ,  you  shou ld  re fe r

tothe IBM System/3 RPG l l  Reference Manual, SC21-7504 (for the Model 10

Disk System or the Model 15), or the l8M System/3 Model 6 RPG l l  Reference
Manual, SC21 -751 7, depending on the system you have.

C R E A , T I N G  A N  l N D E X E D  F I L E

You can c rea te  a  s ing le  vo lume indexed f i le  w i th  records  tha t  a re  in  o rdered or
unordered sequence.  An ordered sequence means the  records  are  ar ranged in

order  accord ing  to  the  major  cont ro l  f ie ld  tha t  w i l l  be  used as  the  key  o f  the  f i le .

l f  an  ordered sequence is  spec i f  ied ,  records  are  sequence-checked by  Sys tem/3

data management.

An unordered sequence means the  records  are  in  no  par t i cu la r  o rder .  For  example ,

i f  records  in  an  inventory  i tem f i le  were  organ ized by  f requency  o f  use ,  they  wou ld

be in  an  unordered sequence w i th  the  most  ac t i ve  i tems a t  the  beg inn ing  o f  the  f i le .

Sys tem/3  da ta  management  w i l l  no t  seguence check  the  records  or  check  fo r  dup l i -

ca te  records  wh i le  an  indexed f i le  i s  be ing  loaded in  unordered sequence.  The in -

dex  o f  an  unordered f i le  i s  sor ted  in to  ascend ing  sequence a f te r  a l l  the  records  have

been loaded.  A t  th is  t ime,  Sys tem/3  da ta  management  w i l l  de tec t  dup l i ca te  records .

fy 'o te ;  Mu l t i vo lume indexed f i les  must  be  loaded in  key  f ie ld  sequence,  tha t  i s ,

in ordered sequence. See Related Publications in the Preface for sources of addi-

t iona l  in fo r rna t ion  about  mu l t i vo lume f i les .

t .

2.

3.

5.
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Creating an Ordered lndexed File

To create an indexed f i le  in  an ordered sequence,  you must  make the fo l lowing
entr ies on the Fi le  Descr iot ion sheet :

The d isk f i lename must  be entered in  columns 7 through 14.  Column 15 must
conta in an O to indicate that  the f i le  is  an outout  f i le .

Al l  records  in  a  f i le  must  be  the  same length ,  so  co lumn 19 must  conta in  an  F  to
specify that the record length is f ixed.

A number  equa l  to ,  o r  a  mu l t ip le  o f ,  the  d isk  record  length  must  be  en tered  in
co lumns 20  th rough 23 .  Th is  en t ry  de termines  the  s ize  o f  the  input /ou tpu t  a rea
a l loca ted  by  RPG l l .  l f  you  wanr  b lock  length  ca lcu la ted  fo r  you  by  RPG l l ,
ass ign  a  b lock  length  equa l  to  the  record  length .  By  b lock ing  d isk  records ,  you
can increase the  input /ou tpu t  e f f i c iency  o f  your  p rogram by  reduc ing  the  number
of accesses. You must be sure, however, that enough main storage is avai lable for
your  input /ou tpu t  a rea .

ly 'ote: Block length calculat ion and input/output area al location are described
in IBM System/3 Disk Concepts and Planning Guide, GC21-7571. On Model 1 S,
RPG l l  uses  doub le  bu f fe r ing  fo r  indexed f i le  ou tpu t ;  there fore ,  ma in  s to rage
must  be  ava i lab le  fo r  a t  leas t  tw ice  the  b lock  length  p lus  tw ice  the  index  bu f fe r
length .

Co lumns 24  th rough 27  must  conta in  the  length  o f  the  d isk  record .  Whenever  a
d i s k  f i l e  i s  b e i n g  d e s c r i b e d ,  D I S K  ( M o d e t  6 ,  1 0 ,  1 5 ) ,  D t S K 4 0  ( M o d e t  1 2 ,  1 5 ) ,  o r
D l S K 4 5  ( M o d e l  1 O ,  1 2 ,  1 5 )  i s  r e q u i r e d  i n  t h e  D e v i c e  c o l u m n s .

Indexed f i les  a re  a l lowed on ly  on  the  main  da ta  a rea ,  and are  no t  a l lowed on  the
s imu la t ion  area .  Mode ls  w i th  5445 or  3340 dr ives  must  use  D lsK45 and D lSK40
respectivel y.

Ent r ies  in  co lumns 31  and 32  ind ica te  tha t  an  indexed f i le  i s  to  be  c rea ted .  An I
in  co lumn 32 spec i f ies  a r r  indexed f i le ;  an  A in  co lumn 31 spec i f ies  tha t  a  key
f ie ld  ex is ts .

The other two entr ies describe the length and location of the key. Key length,
en tered  in  co lumns 29  th rough 30 ,  i s  the  same fo r  a l l  records  in  a  f i le .  The max i -
mum key length is 29 characters. The location of the f irst character of the key is
specif ied in columns 35 through 38. Thus, i f  a 6-character key f ield were located
in  pos i t ions  73  th rough 78  o f  a  d isk  record .  you  wou ld  en ter  a  73  in  co lumns 37
through 38  o f  the  F i le  Descr ip t ion  sheet  and a  6  in  co lumn 30.

File Description Specifications

Le.qrh  o t  Key  F i€ ld  o r
o l  Becod Address  F  e  d
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Creating an Unordered Indexed Fi le

To c rea te  an  indexed f i le  in  an  unordered sequence.  one en t ry  i s  needed on  the
F i le  Descr ip t ion  sheet  in  add i t ion  to  the  en t r ies  needed to  c rea te  an  ordered
indexed f i le .  Th is  en t ry  i s  a  U in  co lumn 66,  ind ica t ing  tha t  the  records  are  to  be
loaded in  an  unordered seeuence:

File Description Specif ications

L e n g t h  o l  K e y  F i e k l  o r

o f  R e c o r d  A d d r e $  F i e k l
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Example of Creating an lndexed File

Suppose you want to create an inventory f i le on disk and want to process the rec-
ords  in  var ious  ways  (sequent ia l l y ,  randomly ,  w i th in  l im i ts ) .  An  indexed f i le  p ro-
v ides  th is  p rocess ing  f lex ib i l i t y .  Whether  you load your  records  in  an  ordered or
an unordered sequence depends on which sequence gives you the most processing
eff iciency.

To c rea te  an  indexed f i le ,  you  must  f i r s t  de termine  the  input  record  fo rmat  and
the  ou tpu t  record  fo rmat  (F igure  11) .  The f i le  i s  c rea ted  by  wr i t ing  the  inventory
item data from the input records onto disk. Notice that the output record format
provides space so addit ional information can be added to the record later i f  nec-
essary.

F igure  1  2  shows the  RPG |  |  cod ing  necessary  to  c rea te  the  indexed inventery  f i le .
The program wi l l  count  the  number  o f  records  loaded and pr in t  the  to ta l  a f te r  the
fi le has been created.

Input Record

Output Record

Reserved space fo r

r e c o r d  e x p a n s i o n
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Note:  The input  f i le  need not  be a card f i le .  See
How to Use This Manual, Note Concerning Examples
a t  t he  beg inn ing  o f  t h i s  manua l .

Key

CODE = Record ident i fy ing code ( l )

I TEMNO =  l t em  number
COMCL =  Commod i t y  c l ass
WHSE = Warehouse locat ion
UOM = Uni t  of  measure
UPRICE  =  Un i t  p r i ce

UCOST = Uni t  cost
WGHT =  We igh t
COLOR =  Co lo r
NOHAND =  New on  hand  quan t i t y
OOHAND - -  O ld  on  hand  quan t i t y
ONORD =  Ouan t i t y  on  o rde r
ORDPT =  Orde r  po in t
LDATE -  Latest  t ransact ion date
DESCR =  Desc r i p t i on
DELETE = Output  record delete code

U
o
(J

I T E M N O

J

WHSE UOM U P R I C E UCOST
t-
I

=
C O L O R N O H A N D

o
2
T

o
o

O N O R D ORDPT LDATE DESCR

Fi lpre 11,  Input  Record and Output  Record Formats
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MAINTAIN ING AN INDEXED F ILE

Once a f i le  is  created,  i t  usual ly  needs to be mainta ined.  F i le  maintenance means
performingthose funct ions that  keep a f i le  current  for  dai ly  processing needs.
Four f  i le  maintenance funct ions apply to indexed f i les:

1.  Updat ing records.

2. Adding records.

3. Tagging records for deletion.

4 .  Reo rgan i z i nga f i l e .

T- T'

1 l
I t

I

"*W) 'J::n'..f rI i Tll

E . d
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Updating Records

Many jobs requi re you to change cer ta in data in  a record.  This funct ion is  ca l led
uprJating. You can update the records in one of three wavs:

1 . Sequentially by key.

Randomly by key.

Sequent ia l ly  wi th in l imi ts .

Since updat ing  means ge t t ing  a  record  f rom a  d isk  f  i l e ,  chang ing  some data ,  and
put t ing  the  record  back  in  i t s  o r ig ina l  loca t ion ,  an  update  f i le  i s  l i ke  a  combina t ion
input /ou tpu t  f i l e .  For  th is  reason,  the  f i le  to  be  updated  must  be  spec i f ied  on  bo th
the  Input  and ou tpu t -Format  sheets .  F ie ld  loca t ions  shou ld  agree be tween the  two
sheets ;  f ie ld  names may vary  depend ing  on  the  updat ing  be ing  done.  F ie ld  lengths
must agree.

2.

3.

RPG

L

INPUT  SPECIF ICAT IONS

. ; , r ; l  1 [L

1 2
-  l l  l

L i  l

l d e n t i f i c a l i o n  C o d e s RPG OUTPUT.FORMAT SPECIFICATIONS

[ ; ; T " , " *  I  I  I I I  I
l "^" '"" ' l -* '  I  I  t  t  l  i  I  l

utput Indicators
Edit  Co

l ; ;ThB-". *T;;;
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Yes Y.s 1
Y e s l N o 2

l N o l Y * 3
I  N o  I  l l o  L t

Constant or E

I



Updating Records Sequentially by Key

Records  are  usua l ly  updated  sequent ia l l y
par t  o f  the  f i le .  To  update  records  in  th is
on  the  F i le  Descr ip t ion  sheet :

by  key  when you want  to  update  a  la rge
way,  the  fo l low ing  en tnes  are  requt red

Some o f  the  en t r ies  a re  the  same ent r ies  needed to  c rea te  an  indexed f i le  and were
discussed in this chapter under Creating an tndexecl Fi le-

T h e  t w o  n e w e n t r i e s  a r e  c i r c l e d .  C o l u m n  1 5  m u s t  c o n t a i n  a  U  t o  r n d i c a t e  t h a t  t h e
f i l e  i s  a n  u p d a t e  f i r e .  c o r u m n  1 6  c a n  c o n t a i n  e i t h e r  a  p  o r  a n  s  d e p e n d i n g  o n
whether  the  f  i l e  i s  a  p r rmary  o r  a  secondarv  t i le .

t!xample of lJpdating Records Sequentially by Kev

F o r  e x a m p l e s  o f  t h i s  k i n d  o f  u p d a t i n g ,  s e e :

updating Records, Example of updating Recorcts in chapter 1. This codinq
app l ies  i f  the  necessary  F i le  Descr ip t ion  sheet  en t r ies  a re  made.

Adding Records, Exampre of Adcring Records seguentiaily by Key rater in this
chapte  r .

Llpdating Recorcls Randomly by Kev

when an indexed f i re  i s  updated  randomry  by  key ,  inpu t  records  are  cha ined to  the
i n d e x e d  f i l e .  c h a i n i n g  m e a n s  c o m p a r i n g t h e  r e c o r d  k e y  w i t h  t h e  k e y  r n  t h e  i n d e x .
l f  the  keys  are  equa l ,  the  cor respond ing  da ta  record  is  made ava i lab le .  The da ta
used as  a  record  key  in  the  cha in  opera t ion  can be  a  f ie rd  in  an  input  record  or  i t
can  be  c rea ted  in  your  p rogram.

Records  are  read f rom the  indexed f i re  dur ing  the  carcura t ion  phase o f  the  program.
F ie lds  o f  records  read f rom cha ined update  f i les  can be  read dur ing  to ta l  ca lcu la t ions
and updated  dur ing to ta l  ou tpu t ,  o r  read dur ing  de ta i l  ca lcu la t ions  and updated
dur ing  de ta i l  ou tpu t .  Records  may arso  be  read dur ing  de ta i r  carcura t ions  f rom
cha ined update  f i les  and updated  dur ing  to ta r  ou tpu t .

when you update  records  randomly  by  key ,  en t r ies  must  be  made on the  F i le
Descr ip t ion  and Ca lcu  la t ion  sheets .

a

Fi le Descr ipt ion Speci f  icat ions
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One new ent ry  i s  needed on  the  F i le  Descr ip t ion  sheet  in  add i t ion  to  the  en t r ies

needed to  update  a  f i le  sequent ia l l y  by  key .  One o f  the  prev ious  en t r ies  a lso  has

to  be  changed.

Fi le Descr ipt ion Speci f  icat ions

g

I

t***

t l cv  ro l

--il;;'h

o r  A d d  1 ' o n a  A . e d

It fl,lHlls

I ) t  5 K

1 - h e  c h a n g e d  e n t r y  i s  a  C  i n  c o l u m n  1 6 ,  w h i c h  i d e n t i f i e s  t h e  f i l e  a s  a  c h a i n e d  f i l e .

l -he  new ent ry  i s  an  R in  co lumn 28,  ind ica t ing  tha t  the  f i le  i s  p rocessed randomly

try key.

' l the  
fo l low ing  en t r ies  a re  needed on  the  Ca lcu la t ion  sheet  to  descr ibe  the  cha in

ooera t ron :

R P G  C A L C U L A T I O N  S P E C I F I C A T I O N S

i , , , . ; ; , , ,  ; " , . , , ,  i ,  i  l  .  .  l ,
' s t r l c ' i ' o ' P i c h , l , i i l

i:::::::i:::;:r::
\v:::::::::: F a c t o r  2

Factor  1  must  conta in  the  name o f  the  f ie ld  to  be  used dur ing  the  search  fo r  a  match

n the  index ,  CHAIN must  be  en tered  as  the  opera t ion ,  and Facror  2  must  conta in

t h e  n a m e  o f  t h e  u p d a t e  f i l e .

A  r e s u l t i n g  i n d i c a t o r  s h o u l d  b e  s p e c i f i e d  i n  c o l u m n s  5 4  a n d  5 5  t o  i n d i c a t e  w h e t h e r

t h e  r e c o r d  t o  b e  u p d a t e d  i s  i n  t h e  i n d e x .  ( l f  t h e  i n d i c a t o r  i s  o m i t t e d ,  y o u  w i l l  g e t

an  er ro r  dur ing  compi la t ion . )  Refer  to  rhe  IBM Sys tem/3  RPG l l  Reference

Manua l ,  SC2 1  7504 fo r  more  in fo rmat ion .  When a  match  is  found in  the  index ,  the

d isk  address  o f  the  cor respond ing  record  is  ava i lab le .  The des i red  record  can then

be loca ted  and read in to  s to rage.  A t  tha t  t ime the  record  can be  updated .  Your

program can check  to  see i f  the  requ i red  record  is  in  the  f i le  by  check ing  the

spec i f ied  resu l t ing  ind ica tor .  When the  ind ica tor  i s  o f f ,  the  record  was found and

c a n  b e  u p d a t e d ; w h e n  t h e  i n d i c a t o r  i s  o n ,  t h e  r e c o r d  w a s  n o t  f o u n d .
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Example of Updating Records Randomly by Key

Suppose tha t  whenever  a  t ransac t ion  is  made you want  to  update  the  i tem record
in  the  inventory  f i le .  S ince  the  t ransac t ion  records  are  no t  in  sequence.  you w i l l
p rocess  the  f i le  randomly  by  key .  You might  a lso  want  to  tag  some records  fo r
de le t ion  wh i le  the  f i le  i s  be ing  processed.

F igure  1  3  shows the  RPG |  |  cod ing  necessary  to  update  the  records  and tag  records
f o r  d e l e t i o n .  T h e  T R A N S  f  i l e  c o n t a i n s  t h e  u p d a t e  a n d  d e l e t i o n  i n f o r m a t i o n .

I  
Refer  to  Append ix  H fo r  more  in fo rmat ion  on  b lock ing  records  when process ing

I  a n  i n d e x e d  f  i l e  r a n d o m l y .

P a g e  o f  G C 2 1  7 5 6 6  1
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Factor 1

RPG CALCULATIONSPECIFICATIONS
- ; . . ; 1 " , * " " - f  l r l i _ l - l
l ' * * : : E : r  i 1  I  l l  l l

OUTPUT.  FORMAT SPECIFICATIONS

l " ' ' . . , . 1 ; - " " r l l  l l f  i
l l : r l F " : " i i l  l l i l

75 16  77  18  19  AA

P ' o q r a ' n  t T T T I  I I
r d e n r , i ' c a l o n l  I  I  i  i  I  i

ionn x?1 !)m
P n . r d , . u s A

15 16  l1  1A t9  A0

P.d ,ar , ,  a  l  l  i  i  I  I

r d e n r i n c d , . n I  I  ]  i  I  l

+
j
I

IBIT

When a record is  not  found, the input

card is  stacked in stacker 3.  l f  a d i f fer-
ent  input  device is  used,  a d i f ferent
method of  handl ing the record-not-
found condi t ion can be used, such as
pr int ing a specia l  message or issuing a
message to the input  device.

F igu re l 3 {Pa r t 2o f  2 } .  Upda t i ngandDe le t i ngReco rds in the lndexed lnven to r yF i l e
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Updating Records Sequentialty within Limits

See chapter  4  in  th is  manua l  fo r  in fo rmat ion  on  updat ing  records  sequent ia l l y
w i t h i n  l i m i t s .

Adding Records

After a f i le is created, i t  is often necessary to add records to the f i le. For an
indexed f i le. records can be added that contain keys which are: above the highest
key  present ly  in  the  f  i l e ;  be low the  lowest  key  present ly  in  the  f i le ;  o r  in  be tween
keys  present ly  in  the  f i le .  In  any  case,  the  added records  are  p laced a t  the  end o f
the records presently in the f i le. The index entry for each added record is writ ten
at  the  end o f  the  cur ren t  en t r ies  in  the  index  area .  A f te r  a l l  records  are  added,
the  index  is  au tomat ica l l y  sor ted  by  the  sys tem.

l f  many records  are  to  be  added to  the  f i le ,  the  t ime requ i red  fo r  the  index  sor t
can be  decreased by  a l loca t ing  a  spec ia l  work  f i le  Th is  requ i res  nospec ia l  RPG l l
cod ing  bu t  does  requ i re  a  spec ia l  OCL s ta tement .  See the  sec t ion  concern ing  use  o f

I OCL irr the manuals l isted in the Preface under OCL References for addit ional
in fo rmat ion  and an  example  o f  th is  op t ion .  For  a  fu r ther  d iscuss ion  o f  indexed
fif e performance considerations, see IBM system/3 Disk concepts and planning
Guide, cC21 7571 .

You can add records  to  a  f i le  in  one o f  two wavs :

Randomly  by  key .

Sequent ia l l y  by  key .

Adding Records Randomly by Key lJsing Chaining

Records  can be  added randomly  by  key  to  an  indexed f i le  in  two ways ,  e i ther
w i th  o r  w i thout  cha in ino .

chaining means matching the record key of the record to be added with the
keys of the index. This matching is done as a check to ensure that the record
to be added is not a dupl icate of a record already in the f i le. The data used as
a record  key  in  the  cha in  opera t ion  can be  e i ther  a  f ie ld  in  an  input  record  or
i t  can be created in your program.

1 .

2.
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When adding records randomly by key using the chaining method, entries
must  be made on the Fi le  Descr ipt ion,  Calculat ion,  and Output-Format sheets.

The special File Description entries are shown below:

File Descriptron Specif icat ion

D I S K ,
DlSK4O, or
DI SK45

Column 16 must  conta in  a  C to  ind ica te  the  f i le  i s  a  cha ined f i le .  An R in  co l -

umn 28 ind ica tes  the  f i le  i s  p rocessed randomly  by  key .  Co lumn 66 conta ins

an A.  ind ica t ing  records  are  added to  the  f i le .  The F i le  Type en t ry  (co lumn 15)

may be  e i ther  I  o r  U.  The I  en t ry  ind ica tes  the  f i le  w i l l  be  read,  bu t  the  f i le  w i l l

no t  be  updated .  The U ent ry  ind ica tes  the  f i le  w i l l  be  read and ex is t ing  records

wi l l  be  updated .

The fo l low ing  en t r ies  a re  needed on  the  Ca lcu la t ion  sheet  to  descr ibe  the  cha in

opera t ion :

Fi leAdd i l ,on /Unordered !

RPG CALCULATION SPECIFICATIONS

i;.;^ 
-,r;; 

I i i '-.-i-- tl
| - ^ " " - | i l .  I  l l j  l - r - -

1 2

".""IT.l' L L ]

Factor 1 must be the name of the f ield to be used in the search for a match in the

index ,  CHAIN must  be  en tered  as  the  opera t ion ,  and Fac tor  2  must  conta in  the

n a m e  o f  t h e  f i l e .

A  resu l t ing  ind ica tor  shou ld  be  spec i f ied  in  co lumns 54  and 55  to  ind ica te

whether  the  record  to  be  added is  a  dup l i ca te  o f  a  record  a l ready  in  the  f i le .  The

record  key  is  used to  f ind  the  index  en t ry  tha t  con ta ins  the  same key .  l f  a  dup l i -

ca te  i s  no t  found.  the  record  can be  added to  the  f i le .  Your  p rogram can check

for  dup l i ca tes  by  check ing  the  spec i f  ied  resu l t ing  ind ica tor .  l f  the  ind ica to i  i s

o{ f ,  do  no t  add the  record  because i t  i s  a  dup l i ca te ;  i f  the  ind ica tor  i s  on ,  the  rec-

ord can be added.

F le  Derq .aro .  i  I  Lenq ih  o r  Kev  F  ek l  o r

Fl.l_l3l ::,;. I rn,; l_

O p e t r ' o n  I  F d c t o r  2
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The ent ry  on  the  ou tpu t -Format  sheet  i s  an  ADD in  co lumns 16  th rouqh 1g :

RPc 
"rt;;;-;;;;;;;;,r,.

['";.^'.' Io-"n. ,f I 
- 

| ] i I
L':t-"'"F"* I i 1 L i r :

This  en t ry  te l l s  the  sys tem tha t  the  f  ie lds  de f ined on  the  fo l low ing  spec i f i ca t ion
l ines  cons t i tu te  the  record  to  be  added to  the  f i le  spec i f ied  in  co lumns 7  th rough
1 4 .

Example of Adding Records Randomly by Key tJsing Chaining

suppose you want to add new inventory i tems to the indexed inventory f i le
created in the Example of creating an lndexed Fib. rhe new recoros are nor
in sequence. New record keys may be lower, between, or higher than keys
present ly  in  the  f i le .

Input  and ou tpu t  records  w i l l  be  in  the  same fo rmat  as  the  records  useo to
crea te  the  f i le .  A  pr in ted  repor t  (F igure  14)  w i l l  l i s t  a l l  the  new records  added
to  the  f i le .

0 6 / r 8 / 7 0

I T E M
NUMBER

NEW INVENTORY

WAREHOUSE
DESCRIPTION LOCATION

ITEMS

U N I T
P R I C E

4 . 9 0
. 8 9

T .  L 2

PAGE ]"

UNIT ON ON
COST HAND ORDER

4 . 0 0  r 0  6
. 5 9  t 0 0  7 5
. 9 7  5 0 0  3 2 5

4 I 3 0 I 0  c H 0 0 1  B O X  l 0 0 A  F L U S H  7 6 8
4L2 I46  CHI43  BREAKER ] - 5A  9 I3
4 1 1 1 2 6  I 5 O O  T W I N  S O C K E T  B  4 9 3

Figure 14. Report of New ltems Added to the lnventory Fils
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Figure 1 5 shows the RPG | |  coding necessary to add records to the inventory

f i le  and pr in t  the  repor t .

RPG CONTROL CARD AND FILE DESCRIPTION SPECIFICATIONS
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BPG CALCULAT ION SPECIF ICAT IONS
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Adding Records Randomly by Key Without Chaining

Chain ing  is  no t  necessary  i f  no  check ing  is  to  be  done by  the  program fo r
dup l ica te  records  and the  f i le  i s  no t  be ing  read or  updated .  (The sys tem wi l l
check  fo r  dup l i ca te  records  and re tu rn  a  ha l t  i f  dup l i ca tes  ex is t .  even i f  cha in ing
is  no t  done. )  In  th is  method,  the  indexed f i le  i s  de f ined as  an  ou tpu t  f i l e  and
records to be added are read from a separate f i le (or generated in the program)
and wr i t ten  ou t  to  the  indexed f i le .  The added records  are  p laced a t  the  end o f
the  f i le .  A f te r  the  program has  f in ished.  the  index  is  sor ted  in to  key  f ie lo  se-
quence.  Records  added in  th is  manner  mav:

1 . Conta in  keys  tha t  a re  above the  h ighes t  p resent ly  in  the  f i le .  In  th is  case,
the  records  cons t i tu te  an  ex tens ion  o f  the  f i le .

Conta in  keys  tha t  a re  e i ther  lower  than the  lowest  p resent ly  in  the  f i le ,
o r  fa l l  be tween those a l readv  in  the  f  i l e .

The F i le  Descr ip t ion  en t r ies  charac ter is t i c  o f  th is  method o f  add inq  records  to
an indexed f i le  a re :

Fi le Descr ipt ion Speci f  icat ion

For an example of this kind of add, see Adding Records, Example of Adding
Records to the End of the File in chapter 1. The coding used in that exampre
appl ies i f  the preceding Fi le  Descr ipt ion entr ies are used for  the d isk f i le .  Use
06 for  length of  key f ie ld (columns 29 and 30)  ;enter  3 in  column 38 for  xev
f ie ld s tar t ing locat ion.

2.
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Aotding Records Sequentially by Key

Records  added to  an  indexed f i le  sequent ia l l y  by
or  mu l t ip le  vo lumes)  must  e i ther :

key (e i ther  s ingle volume

Be added between exist ing records (that is, the key of the record being added
must  be  lower  than :he  las t  key  re t r ieved and h igher  than the  preced ing  key)
or

2 .  Have keys  tha t  a re  h i t rher  than ex is t ing  keys  in  the  f i le  ( tha t  i s ,  the  indexed
f  i l e  i s  a t  e n d  o f  f  i l e ) .

- [he  
unshaded co lumns on  the  F i le  Descr ip t ion  and Output -Format  sheets  be low

indicate entr ies that must be made to add records sequential ly by key. Some of
the  F i le  Descr ip t ion  en t r ies  a re  a lso  used to  c rea te  an  indexed f i le ;  these en t r ies
are discussed urtder Creating an lndexed File, previouslV in this chapter.

Fi le Descr ipt ion Speci f  icat ions

1 .

OLITPI.JT FORMAT SPECIFICA

L

I ' l re  F i ie  Type t jn t rv  (co lumrr  15)  car ,conta in  e i ther  an  I  o r  a  U.  The I  en t ry  ind i -

ca tes  tha t  the  f i le  w i l l  be  read,  records  w i l l  be  added,  bu t  no  updat ing  w i l l  be  done.

The L l  , : r l r r ' ,  ind ica tes  tha t  records  w i l l  be  read and updated  and new records  w i l l

bc  ndr tec .

- f rvo : ,p rc ia l  
en t r ies  a re  neec ied  rc ,  adc . l  records ,  o r ie  on  the  F i le  Descr ip t ion  sheet

and or re  on  the  Oi l tp t / t -For rna t  s i ree t .  Thes t :  en t r ies  a re  c i rc led .

The en t ry  on  the  F i le  Descr ip t io r i  sheet  i s  an  A in  co lumn 66.  Th is  en t ry  te l l s  the

sy ' ; tem tha t  records  u , i l l  l re  added to  the  { i le  descr ibed on  th is  l ine .

,t4



The ent ry  on  the  Output -Format  sheet  i s  an  ADD in  co lumns 16  th rough 18 .  Th is
ent ry  te l l s  the  sys tem tha t  the  f ie lds  de f ined on  the  fo l low ing  l ines  cons t i tu te  the
records  to  be  added to  the  f i le  spec i f ied  in  co lumns 7  th rouqh 14 .

Records  migh t  be  added sequent ia l l y  to  an  indexed f i le  in  s i tua t ions  where  the

ac t iv i t y  o f  the  f i le  i s  h igh  and the  records  to  be  added have been prev ious ly  sor ted

in to  ascend ing  sequence by  key  f ie ld .  Add ing  sequent ia l l y  in  th is  k ind  o f  s i tua t ion

can resu l t  in  be t te r  per fo rmance than add ing  records  randomly  w i th  cha in ing  by

a l low ing  la rge  b lock ing  fac to rs .

Example of Adding Records Sequentially by Key

Suppose you want  to  add new inventory  i tems to  the  indexed inventory  f i le

created in Example of Creating an lndexed File, previously in this chapter. The

new item records are merged wlth records of receipts of exist ing i tems; thus,

ex is t ing  inventory  records  are  updated  and new records  are  added dur ing  the

same program run .  The ac t iv i t y  o f  the  inventory  f i le  (number  o f  t ransac t ions

aga ins t  the  f i le )  i s  h igh ,  so  the  t ransac t ion  f i le ,  con ta in ing  new i tems and rece ip ts ,

i s  o rgan ized in to  ascend ing  sequence by  i tem number  (key  f ie ld ) ,  enab l ing  the  f i le

to  be  processed sequent ia l l y  by  key .  Input  records  fo r  new i tems are  in  the  same

format as the inventory records.

F igure  1  6  shows the  cod ing  to  update  the  inventory  f i le  and to  add new i tem rec-

ords  to  the  f i le .  A t  the  same t ime,  a  l i s t  o f  new inventory  i tems is  p r in ted ,  s im i la r

to  the  l i s t  p roduced in  the  example  o f  add ing  records  randomly  to  the  inventory

f  i l e  ( F i g u r e  1 3 ) .

Fi le Descr ipt ion Speci f  icat ion

Figure 16 (Part  1 of  4 l  Adding Records Sequent ia l ly  by Key
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Tagging Records for Deletion

When a record becomes inactive, you probably wil l  not want to process i t  with the
other  records .  S ince  the  record  migh t  no t  be  phys ica l l y  removed f rom the  f i le ,  how-
ever ,  you  must  iden t i f y  i t  so  i t  can  be  bypassed.  one way to  ident i f y  the  record  is
to  pu t  a  code,  ca l led  a  de le te  code,  in  a  par t i cu la r  loca t ion  in  the  record .  Th is  code
can be any character you want. Any program which should not process deleted
records can check for this code. l f  the code is present, the program bypasses the
record' The deleted records can be physical ly removed from the f i le by reorganiz-
ing the f i le (see Reorganizing a Fi le in this section).

Example of Tagging Records for Deletion

An example of tagging records for delet ion is shown in this section under Updating
Records, Example of lJpdating Records Randomly by Key.

Reorganizing a Fi le

Reorgan iz ing  a  f i le  i s  s im i la r  to  c rea t ing  the  f i le .  Reorgan iza t ion  may be  necessary
for two reasons:

To increase processing eff iciency.

To free disk space.

You can increase process ing  e f f i c iency  by  res tor ing  your  f i le  to  i t s  o r ig ina l  sequence.
when you add records to a f i le, these records are added at the end of the records
a l ready  i r r  the  f i le ;  however ,  the  keys  are  a lways  in  o rder  in  the  index .  When the  f i le
is processed sequential ly by key, the disk access arm moves back and forth between
the  sequenced records  ( those or ig ina l l y  c rea ted)  and the  added records .  Th is  inc reases
process ing  t ime.

D isk  space can be  made ava i lab le  by  remov ing  inac t ive  records  dur ing  a  f i le  copy .
A l l  records  w i th  a  de le te  code can be  phys ica l l y  de le ted  f rom the  f i le .

l f  you  want  your  f i le  in  an  ordered sequence,  you can reorgan ize  the  f i le  to  p lace
the  added records  in  sequence w i th  the  records  or ig ina l l y  c rea ted  and remove rec-
ords  tagged fo r  de le t ion .  To  reorgan ize  the  f i le  in  th is  manner ,  you  can use the  IBM
Disk  copy /Dump program.  For  an  expranat ion  on  howto  use  th is  p rogram,  see the
IBM system/3 Model l0 Disk system contror programming Reference Manual,
GC21-7512, the IBM system/3 Modet l5 system control programming Reference
Manual, GC21-5077, or the tBM system/3 Model 6 operation control Language
and Disk utility Programs Reference Manuar, GC21-7516, depending on the system
you nave.

l f  you  want  your  f i le  in  an  unordered sequence and want  on ly  to  de le te  records  in
the  f i le ,  you  can a lso  use  the  IBM Disk  Copy/Dump program.

when you want  to  change the  order  o f  the  records  and main ta in  an  unordered se-
quence.  you must  de termine what  method can be  used to  p roduce the  f  i l e  in  the
requ i red  order .  For  example ,  i f  a  count  o f  ac t i v i t y  was  main ta ined in  eacn masrer
record ,  the  f i le  cou ld  be  sor ted  in  descend ing  sequence on  th is  ac t i v i t y  f ie ld ,  then
re loaded as  an  indexed f i le .  Th is  wou ld  p lace  the  most  ac t i ve  records  a t  the  f ron t
o f  the  f  i l e r .

1 .

2.
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OTHER WAYS TO PROCESS INDEXED FILES

Processing an lndexed Fi le Consecutively

An indexed f i le  may be  processed consecut ive ly  ( read on ly )  by  de f in ing  the  indexed
f i le  as  a  sequent ia l  inpu t  f i l e  in  the  F i le  Descr ip t ion  Spec i f i ca t ions .  When an indexed
f i le  i s  p rocessed consecut ive ly ,  the  f i le  index  is  bypassed and da ta  records  are  read
consecut ive ly  f rom the  beg inn ing  o f  the  f i le  to  the  end,  exac t ly  as  a  sequent ia l  f i l e .
Indexed f i les  may no t  be  c rea ted ,  added to ,  o r  updated  consecut iverv .

Consecut ive  process ing  o f  an  indexed f i le  i s  use fu l ,  fo r  example ,  fo r  read ing  records
f rom an indexed f i le  when the  f i le  index  is  unusab le  fo r  some reason.

Processing an Indexed Fi le Randomly by Relat ive Record Number

An indexed f i le  may be  processed randomly  by  re la t i ve  record  number  i f  the  f i le
is  an  input  f i l e .  The f i le  must  be  descr ibed as  a  sequent ia l  f i l e  ( tha t  i s ,  co lumns 31
and 32  must  be  b lank)  and must  be  descr ibed as  a  cha ined f i le  (C in  co lumn 16 o f
the  F i le  Descr ip t ion  sheet ) .  The CHAIN opera t ion  code must  be  used in  ca lcu la -
t ions  to  read records  f rom the  f i le .  Records  may no t  be  updated ,  added,  o r  wr i t ten
out  to  an  indexed f  i le  us ing  th is  method.

Random process ing  o f  an  indexed f i le  by  re la t i ve  record  number  can prov ide  im-
proved per fo rmance over  random process ing  by  key ,  because the  f i le  index  need no t
be  read.  However ,  i t  i s  the  user 's  respons ib i l i t y  to  ensure  tha t  records  in  the  indexed
f i le  a re  p roper ly  sequenced fo r  th is  type  o f  p rocess ing .

50



Chapter 3. Direct Fi les

A d i rec t  f i l e  i s  one rn  wh ich  recor r ls  a re  ass igned spec i f i c  recor , . l  i c ra t i r t r , s  < ,n  d isk .
D i rec t  f i l e  o rgan iza t ion  enab les  the  program to  access  any  recoro  rn  t l re  t i le  w i t l r -
ou t  examin ing  o ther  records  or  search inc l  an  index .

Th is  chapter  exp la ins  howto  use  the  RP( i  l l  l anguage to  c rea te  a r , r l  ma in ta in  a
d i rec t  f i l e  and to  re t r ieve  rccords  f rom the  f i le .  Sample  jobs  i l l us t ra te  these func
t ions .

To unders tand the  sample  jobs ,  a  bas ic  knowledge o f  RPG l l  i s  necessary .  l f  you

do no t  fu l l y  reca l l  some o f  the  cod ing  used in  the  sample  jobs ,  re fe r  rc the  iBM
System/3 F'PG ll Reference Manual, SC21-7504 (for the Model 10 Disk System
or the Model 15), or the IBM System/3 Model 6 RPG ll Reference Manual,
SC21-751 7 ,  depend ing  on  the  sys tem you havr : .

C R E A T I N G  A  D I R E C T  F ! L E

To c rea te  a  d i rec t  f i l e ,  you  must  de f  ine  a  d isk  f i le  as  a  cha ined ou tpu t  f  i l e .  l - t re
fo l low ing  en t r ies  a re  needed on  the  F i le  Descr ip t ion  sheet  to  descr ibe  var ious
charac ter is t i cs  o f  the  d isk  f i ie :

The d isk  f i lename must  be  en tered  in  co lumns 7  th rough 14 ;co lunr r r  ' l  5 Inus t  cor ) -
ta in  a t r  O,  and co lumn 16 a  C,  ind ica t ing  tha t  the  f i le  i s  a  cha ined ou tpu t  f i l e .

A l l  records  in  the  f i le  must  be  the  same lengt l r .  Thus ,  co lumn 19 must  contarn
an F  to  spec i fy  tha t  the  record  length  is  f i xed .

A number  equa l  to  o r  a  mu l t ip le  o f  the  d isk  record  ie r ig th  must  be  en tered  in
co lumns 20  th rough 23 .  Th is  en t ry  de termines  the  s ize  o f  the  i r rpu t /ou tp ' r t  a rer ,
a l loca ted  by  RPG l l .  For  an  exp lanat ion  on  b lo . :k  ienrJ t l r  ca lcu la t ion ,  see  the
IBM System/3 Disk Concepts and Planning Gutde, GC21 ,511. l{ you want
b lock  lengt l r  ca lcu la ted  fo r  you  by  RPG l l ,  ass ign  a  b lock  le r . rg th  equa i  [o  the  re f ] ,
o rd  length .  By  b lock ing  d isk  records  you can increase the  inpLr t i  o l r tp r i t  e f f i c iency
of  your  p rogram by  reduc ing  the  number  o f  accesses .  You rnus t  be  sure ,  however ,

tha t  enough main  s to rage is  ava i lab le  fo r  your  input /ou tpu t  a rea .

File Description Specif ications

D i r e c t  F r l e s 5 1



F'age of  Gt32i-7566-1
lssued 24 September 1976
Efy TN L: GN21-5427

I
I
I

Columns 24  th rough 27  must  conta in  the  length  o f  the  d isk  record .  Co lumn 28
conta ins  an  R to  ind ica te  tha t  random process ing  is  to  take  p lace .  Whenever  a  d isk
f i l e  i s  b e i n g  d e s c r i b e d ,  D I S K  ( M o d e l  6 ,  1 0 ,  1 5 ) ,  D l S K 4 0  ( M o d e l  1 2 o r  1 5 ) ,  o r  D l S K 4 5
( M o d e l  1 O ,  1 2 ,  o r  1 5 )  i s  r e q u i r e d  i n  c o l u m n s  4 0  t h r o u g h  4 6 .

Re la t i ve  record  numbers  are  a lways  used w i th  the  CHAIN opera t ion  code in  your
program to  make the  cor respond ing  record  loca t ions  in  a  d i rec t  f i l e  ava i lab le  fo r
load ing .  The da ta  used as  a  re la t i ve  record  number  in  the  cha in  opera t ion  can be
e i ther  a  f ie ld  in  an  input  record  or  i t  can  be  c rea ted  in  your  p rogram.  To use the
cha in  opera t ion ,  you  must  make the  fo l low ing  en t r ies  on  the  Ca lcu la t ion  sheet :

R P G  C A L C U L A T I O N  S P E C I F I C A T I O N S

' , ;";, i ;,"; i". I I I I I i l  l
"""""[r,,""" i i  i  i  T | ] l

' * i  l l

Factor  1  must  conta in  e i ther  the  name o f  the  f ie ld  conta in ing  the  re la t i ve  record
number  o r  the  re la t i ve  record  number  i t se l f .  CHAIN must  be  en tered  as  the  opera-
t ion ,  and Fac tor  2  must  conta in  the  name o f  the  f i le  to  be  loaded.

A resu l t ing  ind ica tor  shou ld  be  spec i f ied  in  co lumns 54  and 55  w i th  the  CHAIN
opera t ion .  l f  the  record  is  no t  found ( tha t  i s ,  the  record  loca t ion  does  no t  ex is t  in
the  f i le )  the  ind ica tor  spec i f ied  in  co lumns 54  and 55  is  tu rned on .  Th is  s i tua t ion
can occur  e i ther  when the  re la t i ve  record  number  i s  h igher  than the  h ighes t  record
loca t ion  in  the  f i le  o r  when the  re la t i ve  record  number  i s  inva l id  fo r  some o ther
reason.  l f  an  ind ica tor  i s  no t  spec i f ied  in  co lumns 54  and 55  and the  record  is  no t
found,  the  program ha l ts .

When a  d i rec t  f i l e  i s  loaded as  a  cha ined ou tpu t  f i l e ,  d isk  sys tem management
c lears  the  en t i re  f i le  a rea  to  b lanks  be fore  records  are  loaded.  Thus ,  i f  a  record  is
not loaded, the space reserved for i t  remains blank. Programs writ ten to access
records  in  the  d i rec t  f i l e  shou ld  check  each record  fo r  b lanks  be fore  a t tempt ing  to
process i t ,  since the record may not have been previously loaded.

The method you use to write data records on the f i le depends on whether you must
check for synonyms among those records. Synonyms are two or more records whose
cont ro l  f  ie lds  y ie ld  the  same re la t i ve  record  number .  For  more  in fo rmat ion  on  syn-
onyms, see the IBM System/3 Disk Concepts and Planning Guide, GC21-7571 .



Creating a Direct File without Synonyms

A di rect  f  i le  can be created wi thout  synonyms when the re lat ive record number
ei ther  corresponds to a f ie ld conta in ing sequent ia l  va lues or  is  der ived in such a wav
that  no synonyms are produced.

When you do not  have synonyms, you can load records in to a d i rect  f i le  in  a s ingle
pass '  You do th is  by speci fy ing a chained output  f i le  and wr i t ing records in  the f i le
by means of the chain operation. Record locations cannot be inspected before they
are f i l led wi th data.  l f  a  synonym is  encountered.  i t  is  wr i t ten over  the previous
record. The previous record is lost.

Example of Creating a Direct File without Synonyms

Suppose you want  to  c rea te  a  cus tomer  f i le  on  d isk .  The fo l low inq  are  s iqn i f i can t
charac ter is t i cs  o f  the  f i le :

Cus tomer  numbers  are  ass igned on  a  sequent ia l  bas is ;  new cus tomers  are
ass igned the  nex t  h igher  number .

De le t ions  f rom the  f  i l e  a re  few.

The f i le wi l l  be used to process invoices, orders. and cash payments in a ranoom
manner .

o  The f i le  must  a l low d i rec t  inqu i ry  to  any  cus tomer 's  record .

o  The f i le  has  low ac t iv i t y ;  fo r  example ,  ou t  o f  5000 cus tomer  records ,  on ly  100
invoices are processed per day.

You need bo th  the  d i rec t  and consecut ive  process ing  capab i l i t ies  o f fe red  by  indexed
and d i rec t  f i l e  o rgan iza t ions .  Because the  cus tomer  numbers  are  ass igned consecu-
t i ve ly ,  synonym records  are  no t  a  cons idera t ion .  For  th is  reason,  and because there
wi l l  be  few de le t ions  f rom the  f i le  c rea t ing  wasted  space.  d i rec t  f i l e  o rgan iza t ion
prov ides  max imum f lex ib i l i t y  and access  speed.

Your f irst step, then, is to create the direct f i le. The record format shown in Figure
16 sa t is f ie rs  your  in fo rmat ion  needs.  Add i t iona l  f ie lds  in  the  record  w i l l  con ta in
in fo rmat ion  to  be  used in  spec i f i c  jobs ,  such as  cus tomer  payments ,  invo ic ing ,  and
sa les  ana lys is .  (Var ious  app l ica t ions  us ing  the  cus tomer  f i le  a re  descr ibed la te r  in
th is  chapter . )

The f i le  i s  c rea ted  f rom data  on  input  records  (F igure  17) .  The cus tomer  numoer
(cusrNo)  i s  used as  the  re la t i ve  record  number  to  cha in  to  the  d i rec t  f  i l e .  The
cus tomer  da ta  f rom the  input  records  is  then wr i t ten  on  d isk .  Each record  wr i t ten
on d isk  i s  a lso  pr in ted  in  the  repor t  shown in  F iqure  18 .

F igure  19  shows the  RPG l l  cod ing  necessary  to  c rea te  the  d i rec t  cus tomer  f i le .
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Input  Record

ly 'ote;  The input  f i le  need not  be a card t i le .  See
How to Use This Manual, Note Concerning Examples
a t  t he  beg inn ing  o f  t h i s  manua t .

Output Record

Key

IDCODE =  l den t i f i ca t i on  cooe
CUSTNO =  Cus tomer  numoer
TYPE =  Type
TRRTRY =  Te r r i t o r y
SLSMN# =  Sa lesman  number
CUSNAM =  Cus tomer  name
ADDR = Customer street  address
CTYSTA = Ci ty and state
Z I P  =  Z i p  c o d e
DELETE =  Ou tpu t  r eco rd

detete code

TYPE

I  e  t+ lF t  )  I
1 l  i  l l E l  ;  I

I  r  I  l c c l  : j  I
I  o  i l F l ( / )  I

U
3
r')

ll
CUSTNO

UJ
o

F

F
t
E

SLSMN# CUSNAIVI A D D R

CTYSTA z t P Reserved space fo r

r e c o r o  e x p a n s t o n

U
F
U
J
U
o

Figure 1 7.  lnput  Record and Output  Record Formats
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File Description Specif ications
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records is  used to chain to the
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Creating a Direct File with Synonyms

l f  you  have synonyms,  you can c rea te  a  d i rec t  f i l e  by  us ing  more  than one job  to
load records  in to  the  f i le .  The exac t  method you use depends on  how you pran  ro
hand le  synonym records .  Your  f i rs t  job  must  de f ine  the  d isk  f i le  as  a  d i rec t  ou tpu t
f i le ,  caus ing  d isk  sys tem management  to  c lear  i t  to  b lanks .  s ince  b lank  recoro
loca t ions  ind ica te  an  unused loca t ion ,  c lear ing  the  f i le  to  b lanks  is  necessary  to  en-
sure  tha t  no  unwanted charac ters  a re  le f t  in  the  f i le  a rea .  once the  f i le  has  oeen
c leared,  one or  more  subsequent  jobs  can be  run  us ing  the  update  func t ion  to  read
record  loca t ions  and check  fo r  synonyms wh i le  load ing  the  f  i l e .

F igure  20  shows a  method o f  de f in ing  a  d i rec t  f i l e  and c lear ing  i t  to  b lanks .  In
th is  method,  the  input  record  f i le  f rom wh ich  the  d i rec t  f i l e  i s  c rea ted  is  p laced in
the  MFCU;  another  type  o f  inpu t ,  such as  a  sequent ia l  d isk  f i le .  cou ld  be  useo.

R P G  C O N T R O L  C A R D  A N D  F I L E  D E S C R I P T I O N  S P E C I F I C A T I O N S
IBI||

R P G  I N P U T S P E C I F I C A T I O N S

T
P l l  c t r . !

l " . ,r - - - l

Figure 20 (Part  1 of  21.  Def in ing a Direcr  Fi le and Loading Only the First  Record
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Figure 20 (Part  2 of  2) ,  Def  in ing a Direct  Fi le and Loading Only the First  Record

The d isk  f i le ,  wh ich  is  spec i f ied  as  a  cha ined ou tpu t  f i l e ,  i s  c leared  to  b lanks  bv  d isk
sys tem management  a f te r the  job  beg ins .  The CHANUM f ie ld  f rom the  input  f i l e  i s
used to  cha in  to  the  cor respond ing  loca t ion  in  the  d i rec t  f i l e ,  and the  f i rs t  record  is
p laced in  the  f i le .  The las t  record  (LR)  ind ica tor  i s  then tu rned on  bv  a  SETON
opera t ion ,  fo rc ing  the  end-o f - job  cond i t ion .  The d i rec t  f i l e  now conta ins  a  s ing le
record .  Th is  job  can be  immedia te ly  fo l lowed by  one or  more  jobs  wh ich  read the
remain ing  records  f rom the  MFCU and wr i te  ou t  the  d isk  records ,  us ing  the  update
func t ion .

Af te r  your  d i rec t  f i l e  i s  de f ined and c leared  to  b lanks ,  d i f fe ren t  s teps  are  requ i red
to  pu t  records  in to  the  f i le ,  depend ing  on  the  method you use to  hand le  synonyms.
There are several ways to handle synonyms. Two of the most common methods
are :

Stor ing  a l l  synonyms in  an  area  o f  the  f i le  se t  as ide  fo r  them.

Storing synonyms in unused record locations between the records in the f i le.
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l f  the  f i rs t  method is  used,  a l l  records  can be  p laced in  the  d i rec t  f i l e  in  a  s ing le  job .
That  job  wou ld  re t r ieve  and check  each record  loca t ion  be fore  i t  i s  f i l l ed .  l f  the
loca t ion  a l ready  conta ins  a  record  ( tha t  i s ,  the  record  to  be  wr i t ten  is  a  synonym) ,
the  synonym is  s to red  in  the  nex t  ava i lab le  loca t ion  in  the  par t  o f  the  f i le  se t  as ide
for  synonyms.  Thus ,  a l l  home records  and synonyms are  p laced in  the  f i le  in  a
s ing le  job .  A  home record  is  the  f i rs t  synonym record ;  i t  i s  s to red  in  the  recoro
loca t ion  ind ica ted  by  i t s  re la t i ve  record  number .  The res t  o f  the  synonyms are  then
l inked together  so  they  can a l l  be  found by  loca t ing  the  home record .  For  more
information, see the IBM system/3 Disk concepts and Planning Guide, GC21-7571.

l f  the  second method is  used,  two jobs  are  requ i red  to  p lace  home records  and syn-
onyms in  the  d i rec t  f i l e .  The f i rs t  job  loads  a l l  home records ;  synonyms are  oy-
passed '  The second job  loads  synonyms in  the  record  loca t ions  ava i lab le  t le tween
home records. Both jobs are done using the update function to check each record
loca t ion .

whatever  method you use to  hand le  synonym records ,  you  w i l l  have to  dev ise  a
sequence o f  jobs  s imi la r  to  those jus t  descr ibed.  Remember :

t . You load a  d isk  f i le  as  a  d i rec t  f i l e  by  spec i fy ing  a  cha ined ou tpu t  f i l e .

In  o rder  to  check  fo r  synonyms,  you must  use  the  update  func t ion .  Random
update  w i th  a  d i rec t  f i l e  i s  descr ibed la te r  in  th is  chapter .

R E T R I E V A L  O F  R E C O R D S  I N  A  D I R E C T  F I L E

Record retr ieval is used when you want to get information f rom a record, but do
not  want  to  mod i fy  the  record .  You wou ld  normal ly  use  th is  method when you
want to get data from a record to produce a report.  Record retr ieval can be done
e i ther  consecut ive ly ,  randomly  by  re la t i ve  record  number ,  o r  randomly  by
ADDROUT f i le .  For  a  d iscuss ion  o f  record  re t r ieva l  done randomly  by  ADDROUT
f i le ,  see  Chapter  4  in  th is  manua l .

2.



Consecutive Retrieval

Consecutive retr ieval of records from a direct
the  F i le  Descr ip t ion  sheer :

f i le  requ i res  the  fo l low ing  en t r ies  on

Some of these entr ies are the same ones needed to create a direct f i le and were dis-
cussed in this chapter under Creating a Direct File.

The newent r ies  a re  c i rc led .  An I  i s  en tered  in  co lumn 15 to  ind ica te  tha t  the  f i le
is  an  input  f  i l e .  co lumn 16 can conta in  e i ther  a  P  or  an  S depend ing  on  whether
the  f i le  i s  a  p r imary  o r  secondary  f i le .  Because the  f i le  i s  an  input  f i l e ,  i t  must  a lso
be de f ined on  the  Input  sheet .

File Description Specif ications
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Example of Consecutive Retrieval

Suppose you want  to  p rocess  the  d i rec t  cus tomer  f i le ,  GUSTFILE,  c rea ted  in  the
Example of creating a Direct File without synonyms, to produce a monthly report.
Th is  repor t  l i s ts  a l l  cus tomers  tha t  have had no  sa les  ac t iv i t y  dur ing  the  per iod .  Th is
repor t  i s  ana lyzed by  sa les  personne l ,  who then make fo l low-up ca l l s .  S ince  a l l the
cus tomer  records  w i l l  be  checked and s ince  the  f i le  i s  in  sequence by  cus tomer  num-
ber ,  the  repor t  i s  p roduced by  consecut ive  process ing  o f  the  d i rec t  f i l e .

The fo rmat  o f  the  d isk  records  in  cUSTFILE is  shown in  F igure  21 .  F igure  22
shows a part of the report produced by the consecutive processing job. The report
cons is ts  o f  f ie lds  se lec ted  f rom CUSTFILE and an  accumula ted  to ta l  fo r  accounts
rece ivab le  (TOTAR) .

F igure  23  shows the  spec i f i ca t ion  sheets  necessary  to  consecut ive ly  re t r ieve  records
f rom CUSTFILE to  p roduce REPORTl  ,  wh ich  is  a  l i s t  o f  recent ly  inac t ive  cus tomers .

S ince  the  d i rec t  f i l e  p robab ly  conta ins  b lank  record  loca t ions  and inac t ive  records ,
a  techn ique is  employed on  the  Input  sheet  to  bypass  such records  (F igure  231.  l f
a  method is  no t  used to  bypass  un ident i f  ied  records ,  the  program ha l ts  when they
are  encountered .
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I  DCODE
CUSTNO
T Y P E
T R  R T R Y
S L S M N #
C U S N A M
A D D R
CTYSTA
z t P
C R E D I T

I  den t i f i ca t i on  code
Cus tomer  number
Type
Terr i tory
Sa lesman  number
Cus tomer  name
Customer street  address
City and state
Z ip  code
Credi t  code

LSTO R D
LSTPAY
THSPE R
LSTPE R
ARLT3O
A R 3060
AR6090
A R O V g O
UtsLts  I  E

Last  order date
Last  pav date
Cha rges  f o r  t h i s  pe r i od  (mon th )

Cha rges  f o r  l as t  pe r i od  (mon th )

Accounts receivable for  less than 30 days
Accounts receivable for  30 to 60 days
Accounts receivable for  60 to 90 days
Accounts receivable for  over 90 days
Delete code

Figure 21, Disk Record Format for the Direct Customer File
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Figuret 22 Report of Inactive Customers in the Direct Customer File
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File Description Specif ications

The  d i r ec t  f  i l e  i s  desc r i bed
as a disk f i le  to be processed
consecut ively {  ident ical  to the
descr ipt ion of  a sequent ia l  d isk
f i l e ) .

Figure 23 (Part  1 of  2) .  Consecut ive Retr ieval  of  Inact ive Customers in the Direct  Customer Fi le
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Random Retrieval

Random re t r ieva l  o f  records  f rom a  d i rec t  f i l e  requ i res  the  fo l low inq  en t r ies  on  the
F i le  Descr ip t ion  sheet :

Some o f  these en t r ies  a re  the  same ones  needed to  c rea te  a  d i rec t  f i l e  and were  d is -
cussed in this chapter under Creating a Direct File.

The c i rc led  en t ry ,  an  I  in  co lumn 15,  i s  new.  Th is  en t ry  ind ica tes  the  f i le  i s  an  input
f  i l e .

The records  in  the  d i rec t  f i l e  to  be  re t r ieved must  be  fu r ther  descr ibed on  input
spec i f i ca t ions .  On the  Input  sheet ,  a  d i rec t  f i l e  be ing  re t r ieved must  have an  a lpha-

bet ic  sequence en t ry  (co lumns 15-16) ,  because sequence check ing  cannot  be  done
for  cha ined f i les .

l f  the  d i rec t  f i l e  be ing  re t r ieved conta ins  synonym records ,  ca lcu la t ions  must  be
inc luded in  the  program to  tes t  fo r  synonyms and re t r ieve  the  des i red  record .  The
CHAIN opera t ion  code must  be  spec i f ied  on  the  Ca lcu la t ion  sheet  to  randomly
re t r ieve  records  f rom a  d i rec t  f i l e .  The en t r ies  on  th is  sheet  a re  the  same ones  d is -
cussed in this chapter under Creating a Direct File:

RPG CALCULAT ION SPECIF ICAT IONS
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Example ol Random Retrieval

Supprrse the direct customer f i le, CUSTFILE, created inthe Example of Creating
a Direct File without synonyms and processed consecutively in the Example of
consecutive Retr ieval,  is to be retr ieved randomly. you want to make demand
inqu i r ies  each day  concernrng  cus tomer  sa les  and account  in fo rmat ion .  Inqu i r ies
are  rece ived fo r  records  conta in ingan I  in  co lumn 1  fo l lowed by  the  cus tomer
number  o f  the  record  to  be  re t r ieved (F igure  24) .  lnqu i ry  records  are  read f rom
the pr imary  MFCU hopper  in  th is  example ;  subs t i tu te  dev ices  such as  conso le /
keyboard  dev ices ,  can  a lso  be  used.  when an  inqu i ry  record  is  read,  the  cus tomer
number  (CSTMER)  is  used as  the  re la t i ve  record  number  to  cha in  to  CUSTFILE.

The fo rmat  o f  the  d isk  records  in  GUSTFILE is  the  same as  the  d isk  record  fo rmat
used in  the  consecut ive  re t r ieva l  example .

l f  a  re rcord  tha t  cor responds to  the  number  on  the  inqu i ry  record  is  found in
cusrF lLE,  a  response is  p r in ted  in  the  fo rmat  shown in  F igure  25 .  Th is  response
l is ts  per t inent  sa les  in fo rmat ion  and the  to ta l  accounts  rece ivab le  amounr .

The RPG l l  cod ing  fo r  the  random inqu i ry  app l i ca t ion  is  shown in  F igure  26 .

Figurc 24. lnquiry Record Format

/Reco rd  

lD  Code

t.t---l
l ' l  c s l v r E R  I

| | l

! 6 ! S ! g a a
2 l a a 6 7 a 9

9 9 9 9 9 9 9 9 9 0
2 ! . a 6 r a 9 o'EK. a/R -. .

:.Ifr.'E&) , 'AK)

C L T S T O M E R  A C T I \ I I  Y

3 1 1 9  A
6 6 7 8  R E C O R D  N O r
t _ 7 0 3  r

S?TLESMAN CRLDIT LAST ORDER

1 0 5  0 1  4 / ) - 7  / 1 r
FOU\ ID_ - INVAL ID  RECORD NUMBER

3 5  0 3  I I / r 9 / 1 0

L A S T  P A Y  S L S  T H I S  P E R

4 / A r / 1 r  3 6 0 . 0 0

L 2 / 0 r / 1 o  . 0 0

SIS LAST PER TOTAL A/R

2 3 9 . 5 0  3 6 0 . 0 0

. 0 0  . 0 0

Figure 25.  Pr inter  Output  f rom Random Inquiry Requests
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M A I N T A I N ! N G  A  D I R E C T  F I L E

Af te r  a  f i le  i s  c rea ted ,  f i l e  ma in tenance is  usua l ly  necessary  to  keep the  f i le  cur ren t .
Three f i le  ma in tenance func t ions  app ly  to  d i rec t  f i l es :

1 . Adding records.

Tagging records for  delet ron.

Updat ing records.

Adding Records

Unl ike  sequent ia l  and indexed f i les ,  d i rec t  f i l es  can have space ava i lab le  be tween
records for new records to be added. Records are added to a direct f i le by a nor-
mal  update  opera t ion  (e i ther  consecut ive  or  random process ing)  as  fo l lows:

1 .  The re la t i ve  record  number  i s  deveroped fo r  the  record  to  be  added.

The loca t ion  is  read in to  main  s to raqe.

l f  the  loca t ion  is  b lank ,  the  new record  can be  s to red .

l f  the  loca t ion  is  occup ied ,  and the  program can hand le  synonyms,  the  new
record  can be  s to red  as  a  synonym.

For  a  d iscuss ion  o f  the  en t r ies  needed to  add records  consecut ive ly ,see updat ing
Records, consecutive lJpdating of Records in this chapter. For a discussion of
the entr ies needed to add records randomly, see updating Records, Random up-
dating of Records in this chapter.

l f  records  must  be  added bu t  the  a l lo t ted  f i le  space is  fu l l ,  you  must  inc rease the
to ta l  space ava i lab le  fo r  the  f i le .  The D isk  copy /Dump program can be  used to
copy  the  f i le  in to  a  la rger  a rea .  For  an  exp lanat ion  on  how to  use  th is  p rogram
to copy the file, see the IBM system/3 Model l0 Disk system control program-
ming Reference Manual, GC21-7s12,the IBM system/3 Modet ls system con-
trol Programming Reference Manual, GC21-so77 , or the IBM System/3 Model 6
operation control Language and Disk tJtitity programs Reference Manual,
GC21-7516, depending on the system you nave.

Tagging Records for Deletion

L ike  sequent ia l  and indexed f i le  records ,  d i rec t  f i l e  records  can be  ident i f ied  fo r
de le t ion  by  a  de le te  code.  Th is  code is  usua l ly  a  s ing le  charac ter  a t  a  par t i cu la r
loca t ion  in  the  record .  when the  f i le  i s  p rocessed,  your  p rogram must  check  fo r
the delete code; i f  the code is present, the record can be bypassed.

S ince  the  record  has  a  de le te  code.  the  record  loca t ion  is  ava i lab le  fo r  a  new
record .  E i ther  a  synonym fo r  a  d i f fe ren t  loca t ion  can be  s to red  there ,  o r  the
loca t ion  can be  reused by  ass ign ing  the  re la t i ve  record  number  to  a  new recoro .
l f  the  f i le  conta ins  synonyms,  be  care fu l  no t  to  de le te  synonym l inkage in fo rm-
a t ion  when you de le te  a  record  and reuse the  loca t ion .

2.

J .

?

4.
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Another  method o f  dere t ing  records ,  wh ich  may somet imes be  pre ferabre  to
us ing  a  r le le te  code.  i s  to  res to re  the  record  roca t ion  to  b lanks .  A  brank  record
in  a  d i rec t  f i l e  i s  an  ava i lab le  record .

You cannot  de le te  records  f rom a  d i rec t  f i l e  by  us ing  the  D isk  Copy/Dump pro-
gram.  Because the  DELETE parameter  o f  the  copyF lLE cont ro r  s ra tement
causes  phys ica l  de le t ion  o f  iden t i f ied  records ,  the  DELETE parameter  wou lc l
des t roy  the  re ra t i ve  pos i t ions  on  wh ich  d i rec t  f  i re  o rgan iza t ion  depends.

Example of Tagging Records for Deletion

You tag  d i rec t  f i l e  records  fo r  de le t ion  in  tne  same way as  sequent ia l  o r  indexed
f i le  records .  For  an  exampre  o f  th is  method,  see the  exampres  o f  tagg ing  records
for  de le t ion  in  Chapters  1  and 2 .

Updating Records

To mod i fy  cer ta in  da ta  in  the  d isk  records ,  you  must  use  the  update  f  unc t ion .
Updat ing  means ge t t ing  a  record  f rom a  d isk  f i re ,  chang ing  some data ,  and pu t t ing
the  record  back  in  i t s  o r ig ina l  loca t ion .  Thus ,  an  update  f i le  i s  l i ke  a  combina t ion
input /ou tpu t  f i l e .

The f i le  to  be  updated  must  be  spec i f ied  on  bo th  the  Input  and ou tpu t -Format
sheets .  F ie ld  loca t ions  shou ld  agree be tween the  two sheets .  F ie lo  names mav
vary  depend ing  on  the  updat ing  be ing  done.  F ie rd  rengths  must  agree .

, i r . r r a r  . . a  t s ! s  n e $  M a . h  n s s  C o , r o r a r  . .
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Consecutive Updating of Records

lf all or most of the records in a direct f i le are to be processed. you may want ro
update the f i le  consecut ive ly .  Consecut ive updat ing of  records in  a d i rect  f i le
requi res the same Fi le  Descr ipt ion entr ies as consecut ive ret r ieval  of  a record,  wi th
one except ion:  co lumn 15 must  conta in a U to indicate that  the f i le  is  an update
f  i l e :

Example of Consecutive Updating

Suppose the direct customer f ile created in the Example of Creating a Direct File
without Synonyms and retrieved consecutively in the Example of Consecutive
Retrieval is to be updated. At the end of each sares period, when arr reports are
comple ted ,  the  sa les  f  igures  fo r  tha t  per iod  must  be  ad jus ted .  Sa les  amounts  fo r
the  las t  per iod  (LSTpER,  F igure  21 ] l  a re  rep laced by  sa les  amounts  f rom the  cur -
ren t  per iod  (THSPER) .  The f ie ld  conta in ing the  cur ren t  sa les  amount  i s  rese t  to
zero ,  ready  to  accumula te  the  sa les  amount  fo r  the  nex t  se l l ing  per iod .  F ie lds
conta in ing  overdue amounts  w i l l  be  updated  when the  month lv  accounts  rece iv -
able statements are writ ten.

F igure  27  shows the  cod ing  necessary  to  consecut ive ly  update  cusTFlLE.  As
an update  f i le ,  cUSTFILE must  be  de f ined by  f i le  descr ip t ion  spec i f i ca t ions ,
and the  f ie lds  to  be  updated  must  be  descr ibed by  input  and ou tpu t  spec i f i ca-
t ions .  cus tomer  records  are  read,  updated ,  and wr i t ten  ou t  in  the  order  they
are  s to red  in  the  d i rec t  f i l e .

File Description Specifications
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Random Updating of Records

Random updat ing  o f  records  in  a  d i rec t  f i l e  requ i res  the  same F i le  Descr ip t ion
ent r ies  as  random re t r ieva l  o f  a  record ,  w i th  one except ion :  co lumn 15 must  con-
ta in  a  U to  ind ica te  tha t  the  f  i l e  i s  an  update  f i le :

l f  ther  d i rec t  f i l e  be ing  updated  conta ins  synonym records ,  ca lcu la t ions  must  be
inc luded in  the  program to  tes t  fo r  synonyms and loca te  the  des i red  recoro .
Thus ,  the  CHAIN opera t ion  code must  be  spec i f ied  on  the  Ca lcu la t ion  sheet .
The entr ies on the sheet are the same ones discussed in this chapter under Creatino
a Direct File:
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Example of Random Updating

Each day you want to prepare invoices for customer orders for the f i le described
inthe Example of Consecutive Retr ieval.  Information from the invoices is used to
update  the  cus tomer  f i le ,  CUSTFILE.  S ince  th is  in fo rmat ion  is  read f rom records
(F igure  28)  in  an  unordered manner ,  a  random update  job  is  requ i red .

The input  records  conta in  the  da te  and to ta l  amount  o f  the  t ransac t ions  fo r  each
customer. New addresses are also on this record when required. As each record
is  read,  the  cus tomer  number  (CUSTMR) is  used to  cha in  to  the  d i rec t  f i l e .  The
amount  o f  the  t ransac t ion  is  added to  to ta l  sa les  fo r  the  per iod  (THSPER)  and to
the  accounts  rece ivab le  amount  (ARLT30) .  The t ransac t ion  da te  i s  p laced in  the
date  o f  las t  o rder  f ie ld  (LSTORD) in  the  cus tomer  record .

l f  an  address  change is  ind ica ted  (an  X in  co lumn 18 o f  the  input  record) ,  the  new
customer  address  rep laces  the  o ld .  l f  a  record  is  no t  found in  CUSTFILE because
of  an  inva l id  re la t i ve  record  number ,  the  input  record  is  p r in ted ,  fo l lowed by  the
s ta tement  "Above record  no t  found- - inva l id  cus tomer  number . "

CUSTFILE,  descr ibed as  a  cha ined update  f i le ,  must  be  descr ibed on  bo th  Input
and Output -Format  sheets  because da ta  i s  read f rom and wr i t ten  on  the  f i le .  The
spec i f i ca t ions  are  shown in  F igure  29 .
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IDCODE =  l den t i f  i ca t i on  code
CUSTMR =  Cus tomer  number
DATE =  Da te
TOCOST = Total  t ransact ion amount
NEWADR =  New add ress  code
NAMADD =  Cus tomer  name  and  new  add ress

Figpre 28.  Dai ly  Invoic ing Record
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Chapter 4. Record Address Files

Record address f i les are input  f  i les that  ind icate (1)  which records are to be readfrom disk f i les and (2)  the order  in  which the records are to be read f rom the d iskf  i le .  There are two types of  record address f i les:

1.  F i les conta in ing re lat ive record numbers.

2.  F i les conta in ing record key l imi ts .

This chapter  exprains howto use the RpG i l  ranguage to process these two typesof  record address f i res.  Sampre jobs are used to i i lust rate the funct ions.

To un<Jerstand the sampre jobs,  a basic  knowredge of  RpG i l  is  necessary.  r f  you
do not  fu l ly  recai l  some of  the coding used in the sampre jobs,  you shourd refer
tothe rBM system/3 RpG il Reference Manuar, sc21 -7504 (for Moder 10 Disk
System or the Moder 15), or the rBM system/3 Moder 6 RpG tt Reference Man_ual, SC21-751 7, depending on the system you are usino.

F ILES CONTAIN ING RELATIVE RECORD NUMBERS (ADDROUT F ILESI

A record address f i le  that  conta ins re lat ive record numbers is  ca l led an ADDROUT
f i le .  ADDRoUT f  i res are compr ised of  3-byte,  b inary,  rerat ive-record numbers
that  ind icate the rerat ive posi t ion ( f i rs t ,  twent ieth,  n inety-n inth,  etc . )  of  records
in the fi le to be processed.

An  ADDROUT f i l e  can  on l y  be  a  d i sk  f i l e .  A l l  t ypes  o f  f i l e  o rgan i za t i on  ( sequen_
t ia l ,  indexed,  or  d i rect )  for  pr imary or  secondary f i les can be processed by an
ADDRour f i re .  when an RpG i l  program uses an ADDRour f i re  to process af i le ,  i t  reads a rerat ive record number f rom the ADDRour f i re ,  then rocates and
reads the record s i tuated at  that  re lat ive posi t ion in  the f i le  being processed.  onlyrecords wi th rerat ive record numbers in  the ADDRour f  i re  are processed.

Creat ing an ADDROUT Fi te

An ADDRoUT f i re is  created by the Disk sor t  program. For  an expranat ion onhow to create an ADDRour fire, see the rBM system/3 Disk sort Reference
Manuat, SC21-7522.
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hocessing by an ADDROUT File

To use an  ADDRoUT f i le  to  p rocess  a  f i le  in  an  RpG l l  p rogram,  en t r ies  must  be
made on the  F i le  Descr ip t ion  and Ex tens ion  sheets .  Input  spec i f i cauons are  no t
requ i red .

F i le Desc ription Spec if ications

The F i le  Descr ip t ion  sheet  must  descr ibe  bo th  the  f i le  to  be  processed and the
ADDRour  f i le .  The descr ip t ion  o f  the  f i le  to  be  processed must  conta in  the
fo l low ing  en t r ies  in  add i t ion  to  the  usua l  en t r ies  necessary  to  descr ibe  the  f i le :

co lumn 28 must  conta in  an  R to  ind ica te  tha t  the  f i le  i s  to  be  processed randomly .
Co lumn 31 must  conta in  an  I  to  ind ica te  tha t  the  f i le  i s  to  be  processed by  re la t i ve
record  numbers  f rom an ADDROUT f  i le .

The ADDROUT f  i le  must  be  descr ibed w i th  the  fo l low inq  en t r ies :

T h e  A D D R o U T f i l e n a m e  m u s t  b e  e n t e r e d  i n  c o l u m n s  T t h r o u g h  1 4 .  c o l u m n  1 5
m u s t  c o n t a i n  a n  I  t o  i n d i c a t e  t h a t  t h e  f i l e  i s  a n  i n p u t  f i l e .  c o l u m n s  1 6 . 3 1 ,  a n d
32 conta in  an  R,  l ,  and  r  respec t ive ly ; these th ree  co lumns ind ica te  tha t  the  f i le
is  a  record  address  f i le  cons is t ing  o f  re la t i ve  record  numbers .

Because a l l  records  in  a  f  i l e  must  be  the  same length ,  co lumn 19 conta ins  an  F  to
ind ica te  tha t  the  record  lenqth  is  f  i xed .

File Description Specif ications

File Description Specif ications
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The record length (columns 24 through 27]r and the length of the record address
f ie ld (colunrns 29 through 30)  are a lways 3 because the ADDROUT f i le  consists
of  3 'byte.  re lat ive record numbers.  The b lock length should be equal  to  or  a
mul t ip le of  the record length.

W h e n e v e r a d i s k f i l e i s d e s c r i b e d , D l s K ( M o d e l  6 ,  1 0 ,  1 5 ) , D l S K 4 O ( M o d e l  i 2 o r 1 S l ,
or  DlSK45 (Model  10,  12,  or  15)  is  requi red in  the Device columns.  Since the f i le  must
be fur ther  c l r - ' f ined on the Extension sheet ,  co lumn 39 must  conta in an E.

E x tensi o n Spec if ica tio ns

Two entries are needed on the Extension sheet if you want to process by an
ADDROUT f i l e :

RPG EXTENSION AND L INE COUNTER SPECIFICATIONS

Columns 11  th ro l rgh  18  must  conta in  the  nar r re  o f  the  record  address  f i le .  Th is
rranre mttst be the sarne one given to the record address f i le on the Fi le Descrip-
t io ' r  s l ree t .

Cot r rmr rs  19  t l r r< , r roh  26  must  conta in  the  name o f  the  f i le  to  be  processed.  Th is
name must  be  t t re  sanre  f i lename def ined cn  the  F i le  Dcscr ip t ion  sheet .  Th is
ent rv  ind ica tes  thar  the  f i le  i s  to  be  processed by  the  ADDROUT f i le  coded in
c o l u m n s  l l  t l r r o u q h  1 8 .

Example of Processing by an ADDROUT File

You have d  cus tome '  rnas ter  f i l e  con ta in ing :

Custorner rrumbers and addresses

Salesnran numbers

Accounts receivable amounts

The f i le  i s  an  indexed f i le  p rocessed by  cus tomer  number .  l t  i s  p rocessed th rough-
or.rt  thc rnonth for invoicing and at the end of every month for customer statements.
Alonq rnri th the mr:,nthly statements, the sales department wants the accounts receiv-
ab le ,  p r ; r ) i r ) ( i  l r y  cus tc rmer  number  w i th in  sa lesman number ,  fo r  a l l  cus tomers  owing
more than $2500.00.

-,,,;,"T* 
f-f I I T I i-l

" , u , : , " : _ i ; * t  r I  i  l i  l - I
Extension Spcci f  icat ions
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In order to do this, the records of customers who owe more than $2500.00 must
be sor ted accordingto salesman number.  You sor t  the f i le  us ing an ADDRour
sort because there is not enough disk storage to use a tag-along sort. After the
f i le  is  sor ted,  you have an ADDRoUT f i le  of  records to be pr inted.  The outout
of  the sor t  becomes input  to  an RPG l l  program. Figure 30 shows the RpG l l
entr ies requi red to use the ADDROUT f i le  as input  to  an RPG l l  program.
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F I L E S  C O N T A I N l N G  R E C O R D  K E Y  L I M I T S

A record  address  f i le  w i th  record  key  l im i ts  conta ins  the  lowest  and the  h ighes t
key  f ie r lds  fo r  a  spec i f ied  sec t ion  o f  an  indexed f i le .  Record  address  f i les  conta in -
ing  record  key  l im i ts  can be  en tered  f rom d isk ,  card .  o r  a  p r in te r -keyboard .  They
are  userd  to  p rocess  on ly  indexed f i les .  When a  sec t ion  o f  an  indexed f i le  i s  p ro-
cessed us ing  record  key  l im i ts ,  the  process ing  method is  known as  sequent ia l
w i t h i n  l i m i t s .

Creating a Fi le with Record Key Limits

The fo l low ing  ru les  must  be  observed when you c rea te  a  record  address  f i le  w i th
record  kev  l im i ts :

r  On ly  one record  address  f i le  can be  used fo r  each RpG l l  p rogram,  bu t  the
recc l rd  address  f i le  can conta in  severa l  se ts  o f  l im i ts .

o  on ly  one se t  o f  l im i ts  i s  a l lowed on  each record  in  a  record  address  f i le .
S in r :e  a  se t  o f  l im i ts  i s  compr ised o f  two keys ,  the  length  o f  each record  in  a
record  address  f i le  i s  tw ice  as  long as  the  length  o f  the  record  key .

o  The low record  key  must  beg in  in  pos i t ion  1  o f  the  record .

The h igh  record  key  must  immedia te ly  fo l low the  low record  key .  No spaces
are  a l lowed be tween the  two keys .  l f  the  key  f ie ld  were  four  by tes  long ano
the  low record  key  were  2000 and the  h igh  record  key  3000,  the  record  wou ld
l o o k  l i k e  t h i s :

o Each record key can be from 1 through 29 characters long.

An a lphamer ic  record  kev  can conta in  b lanks .

The length  o f  the  keys  must  equa l  the  length  o f  the  key  f ie ld  in  the  indexeo
f i le .  To  make the  length  o f  the  keys  equa l ,  lead ing  zeros  may have to  be
p laced in  a  numer ic  record  key  or  b lanks  in  an  a lphamer ic  record  key .  For
exarnp le ,  i f  the  low record  key  were  th ree  pos i t ions  (200) ,  the  h igh  record
key  four  pos i t ions  (2999) ,  and the  length  o f  the  key  f ie ld  in  the  indexed f i le
four  pos i t ions ,  a  zero  must  be  p laced be fore  the  200 to  make i t  a  4 -pos i t ion
number .  The record  wou ld  look  l i ke  th is :

Each key  length  must  a lso  equa l  the  key  f ie ld  length  you spec i fy  in  co lumns
29 and 30  o f  the  F i le  Descr io t ion  sheet .

The same se t  o f  l im i ts  can appear  on  more  than one record  in  a  record  address
f i le .  There fore ,  records  w i th in  a  se t  o f  l im i ts  can be  processed as  many t imes
as  needed.

The two record  keys  in  a  se t  o f  l im i ts  can be  ident ica l .  For  example ,  bo th  the
low and h igh  record  keys  can be  2999.  In  th is  case,  on ly  one record  (2999)

wi l l  be  processed.

Record  Address  F i les 83



Processing Sequential ly within Limits

Process ing  a  sec t ion  o f  an  indexed f i re  sequent ia i l y  by  record  keys  is  known as
sequent ia l  w i th in  l im i ts  p rocess ing .  The RpG l l  p rogram uses  one se t  o f  l im i ts
(one record  in  a  record  address  f i le )  a t  a  t ime.  Records  are  read f rom the  sec t ion
of  the  indexed f i le  spec i f ied  by  the  l im i ts .  When the  records  spec i f ied  bv  one se t
o f  l im i ts  have been read,  the  program reads  another  se t  o f  l im i ts  f rom the  record
address  f i le .  The program cont inues  read ing  records  in  th is  manner  un t i l  the  end
of  the  record  address  f i le  i s  reached.

To process  a  f i le  by  a  record  address  f i le  us ing  RpG l l ,  en t r ies  must  be  made on
the  F i le  Descr ip t ion  and Ex tens ion  sheets .  Input  spec i f i ca t ions  are  no t  requ i red .

F i I e Desc ription Spec if ications

The F i le  Descr ip t ion  sheet  must  descr ibe  bo th  the  indexed f i le  to  be  processed
and the  record  address  f i le .  The descr ip t ion  o f  the  indexed f i le  to  be  processed
must  conta in  the  fo l low ing  en t r ies  in  add i t ion  to  the  o ther  en t r ies  necessarv  to
descr ibe  the  f i le :

co lumn 28 must  conta in  an  L  to  ind ica te  tha t  the  records  are  to  be  read f rom
th is  f i le  sequent ia l l y  w i th in  l im i ts .  Enter  an  A in  co lumn 31 to  ind ica te  tha t
record  keys  are  used in  p rocess ing  the  f i le .  Enter  an  I  in  co lumn 32 to  ind ica te
an indexed f  i le .

The record  address  f i re  must  be  descr ibed w i th  the  fo i low inq  en t r ies :

The name o f  the  record  address  f i le  must  be  er r te red  in  co lumns 7  th rough 14 .
co lumn 15 must  conta in  an  I  to  ind ica te  tha t  the  f i le  i s  an  input  f i l e .  En ter  an  R
in  co lumn 16 to  ind ica te  tha t  the  f i le  i s  a  record  address  f i le .

File Description Specif ications

Fi le Descr ipt ion Speci f  icat ions
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Al l  records  in  a  f i le  must  be  the  same length .  Thus ,  co lumn 19 conta ins  an  F  to
ind ica te  t f ra t  the  record  length  is  f  i xed .

A number  equa l  to  o r  a  mu l t ip le  o f  the  d isk  record  length  must  be  en tered  in
co lumns 20  th rough 23 .  Th is  en t ry  de termines  the  s ize  o f  the  input /ou tpu t  a rea
a l loca ted  t l y  RPG l l .  For  an  exp lanat ion  on  b lock  length  ca lcu la t ion ,  see  the  IBM
System/3 Disk Concepts and Planning Guide, GC21-7571 . lf you want block
length  ca lcu la ted  fo r  you  by  RPG l l ,  ass ign  a  b lock  length  equa l  to  the  record
length .  By  b lock ing  d isk  records  you can increase the  input /ou tpu t  e f f i c iency  o f
your program by reducing the number of accesses. You must be sure, however,
tha t  enough main  s to rage is  ava i lab le  fo r  your  input /ou tpu t  a rea .

Co lumns 24  th rough 27  must  conta in  the  length  o f  the  d isk  record .  Key  length ,
en tered  in  co lumns 29  and 30 ,  i s  the  same length  fo r  a l l  records  in  a  f i le .  The max-
imum record key length is 29 characters.

W h e n e v e r  a  d i s k  f i l e  i s  d e s c r i b e d ,  D I S K  ( M o d e l s  6 ,  1 0 ,  a n d  1 5 ) ,  D l S K 4 0  ( M o d e l  1 2 o r  1 5 \ ,

o r  D l S K 4 5  ( M o d e l  1 O ,  1 2 ,  o r  1 5 )  i s  r e q u i r e d  i n  t h e  D e v i c e  c o l u m n s .  S i n c e  a d d i t i o n a l

in fo rmat ion  is  g iven  on  the  Ex tens ion  sheet ,  co lumn 39 mustconta in  an  E.

E x tension Spec i f icati ons

To process  a  f i le  us ing  a  record  address  f i le ,  two en t r ies  must  be  made on the  Ex ten-

s ion  sheet :

RPG EXTENSION AND L INE  COUNTER SPECIF ICAT IONS

f:rn::"i:,::, 'I i '  i I I ' l

Columns 11  th rough 18  must  conta in  the  name o f  the  record  address  f i le .  The name

must  be  the  same as  the  record  address  f i le  descr ibed on  the  F i le  Descr ip t ion  sheet .

Co lumns 19  th rough 26  must  conta in  the  name o f  the  f i le  to  be  processed.  Th is

name must  be  the  same f i lename def ined on  the  F i le  Descr ip t ion  sheet .  Th is  en t ry

ind ica tes  tha t  the  f i le  i s  to  be  processed by  the  record  address  f i le  coded in  co lumns

1 1  t h r o u g h  1 8 .

Example of Proc'essing Sequentially within Limits

You have a  master  cus tomer  f i le  on  d isk  cons is t ing  o f  128-charac ter  records .  The

f i le  i s  o rgan ized by  cus tomer  number  w i th in  cus tomer  c lass .  Cus tomers  are  sepa-

ra ted  in to  such c lasses  as  who lesa le rs  o r  re ta i le rs .  Together  the  cus tomer  number

and c lass  fo rm a  compos i te  cus tomer  account  number  (key)  in  the  fo rm:  ccnnnnn.

Extension Speci f  icat ions

Record Address Fi les q 5



The customer c lass is  cc and the customer number is  nnnnn.  customer c lasses
begin at  01 and are in  ascending order .  wi th in each customer c lass,  customer
numbers range from 00000-ggggg.

You must prepare separate reports for each customer class for sales analysis pur-
poses. A record address fi le can be used to supply the particular class categories
and customer number ranges as shown in F igure 31.  The key in  each d isk record
begins in  posi t ion 2,  and the record address f i le  is  loaded in MFcu1.  F igure 32
shows the necessary Fi le  Descr ipt ion and Extension entr ies for  th is  job.

Record address f i le

0100000

01 99999

0200000

o299999

0300000

0399999

0400000

0499999

Sy mbol ic representation
of customer ranges on
rhe  d i sk  f i t e .

Figure 31.  Fi les for  processing Sequent ia l ly  wi th in L imi ts
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adding records

c l t r ec t  f i l e  7O
indexed  f i l e

descr ipt ion 39
random ly  by  key  us i ng  cha in i ng  37
random ly  by  key  w i t hou t  cha in i ng  43
sequen t i a l l y  by  key  44

sequen t i a l  f i l e
adding at  the end of  records in the f i le
desc r i p t i on  7
merging between records in the f  i le  12

A D D R O U T  f i l e
, r reat ing 79
descr ipt ion 79
grocessrng by 80

b u r l d i n g  a  d i s k  f i l e  v
CHI\ lN operat ion code

arJding records to an indexed f i le  37
c rea t t ng  a  d i r ec t  f i l e  53

consecuttve processi  ng
d i r ec t  f  i l e  51  ,  61
Indexed f  i le  50
s € q u e n t a a l  f i l e  1 , 1 6

copy/dump (see reorganiz ing f  i  les)
DEL"ETE parameter (d isk copy/r lump) 22

c rea t rng  f i l e s
l \DDROUT f  i t e  79
d i r ec t  f i l e

desc r i p t i on  51
w i t h  synonyms  b8
w i t hou t  synonyms  53

rndexed  f i l e
desc r i p t i on  26
ordered f i le  27
unordered f i le  28

record key l imi ts f  i le  83
sequen t i a l  f i l e  1

direct  f i les
add ing records 70
creati ng

descr ipt ion 51
with synonyms 58
w i t hou r  synonyms  53

descr ipt ion 51
record retr ieval

consecut ive 61
descr ipt ion 60
random 66

taggtng records for  delet ion 7O
updatrng records

consecut ive 72
desc r i p t i on  71
random 75

d i sk  copy /dump  ( see  reo rgan i z i ng  f  i l e s )

rndexed f i les
adding records

descr ipt ion 39
random ly  by  key  us i ng  cha in i ng  37
random ly  by  key  w i t hou t  cha in i ng  43
sequen t i a l l y  by  key  44

consecut ive processing 50
creati ng

descr ipt ion 26
ordered f i le  27
unordered f i le  28

descr ipt ion 26
random processing

by  key  33 ,37 ,43
by re lat ive record number 50

reorganiz ing a f i le  49
taggrng records for  delet ion 49
u@attng records

descr ipt ion 32
randomty by key 33
sequent ia l ly  by key 33
seguen t i a l l y  w i t h i n  l im i t s  49 ,84

lnqu t r y  r eques t  67

master f i le  v i
merglng records between records in a sequent ia l  f  i le
mul t ivolume disk f i les (see note in preface)
OMIT parameter (d isk copy/dump) 22

ordered rndexed f i le
creat tng 27
descr ipt ion 26

processing f i les
by  ADDROUT f i t e  80
sequen taa l l y  w i t h i n  l im i t s  U

t z
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random processing

direct  f i les (see di rect  f i les)
indexed f i les (see indexed f i les)

record address f i les
A D D R O U T  f i l e

creat ing 79
descr ipt ion 79
processing by 80

descr ipt ion 79
wrth record key l imi ts

creat ing 83
descr ipt ion 83
processing 84

record key l imi ts f i le
creat ing 83
desc r i p t i on  83
processino 84

record retr ieval  for  d i rect  f i les
consecut ive 61
descr ipt ion 60
random 66

relat ive record number
d i r ec t  f i l e s  52
indexed f i les 50

rec,rganiz ing f i les
indexed f i le  49
sequen t i a l  f i l e  22

retr ieval  of  records (see record retr ieval  for  d i rect  f i les)

sequent ia l  f i les
adding records

add ing  a t  t he  end  o f  r cco rds  i n  t he  f i l e
desc r i p t i on  7
merg rng  be tween  reco rds  i n  t he  f  i l e  12

creat ing 1
desc r i p t i on  1
reo rgan i z i ng  a  f i l e  22
tagging records for  delet ion 1 6
updat ing records 1 6

sequen taa l  w i t h i n  l im i t s  p rocess ing  84
synonyms  (d i r ec t  f i l e s )  58 ,53

tagging records for  delet ion
d i r ec t  f i l e  6
i ndexed  f i l e  49
sequen t i a l  f i l e  1  6

t r ansac t i on  f i l e  v

unordered indexed f i le
creat ing 28
descr ipt ion 26

updatrng records
d i r ec t  f i l e

consecut tve 12
desc r i p t i on  71
random 15

indexed  f i l e
descr ipt ion 32
randomly by key 33
sequen taa l l y  by  key  33
sequen t t a l l y  w i t h i n  l im i t s  49 ,94

sequen t i a l  f i l e  1  6
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5 1 , 5 2
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