
a a a a  a a a a
a a a a  a a a a
a a a a a a a a a a a a a a a a a a
a a a a a a a a a a a a a a a a a a
a a a a a a a a a a a a a a a a a a
a a a a a a a a a a a a a a a a a a
a a a a  a a a a
o a a a  a a a a

a a a e  a a a a
a a a a  a a a a
a a a a a a a a a a a a a a a a a a
a a a a a a a a a a a a a a a a a a
a a a a a a a a a a a a a a a a a a
a a a a a a a a a a a a a a a a a a
a a a a  a a a a  a a a a
a a a a  a a a a  a a a a
a a a a  a a a a  a a a a
a a a a a a a a a a a a a a a a a a
o a a a a a a a a a a a a a a a a a

a a a a a a a a a a a a a a a a
a a a a a a  a a a a a a

a a a a  a a a a

a a a a  a a a a
a a a a  a a a a
a a a a a a a a a o a a a a a e a a
a a a a a a a a a a a a a a a a a a
a a a a a a a a a a a a a a a a a a
a a a a a a a o a a a a a a a a a a

a a a a a a a a a a
a a a a a a a a a a a

a a a a a a a a a a a
a a a a a a a a a a a

a a a a a a a a a a a
a a a l a a a a a a a

a a a a a o a a a a
a a a a a a a a a a a a a a a a a a
a a a a a a a a a a a a a a a a a a
a a a a a a a a a a a a a a a a a a
a a a a a a a a a a a a a a a a a a
a a o a  a a o a
a a a a  a a a a

a a a
a a a
a a a
a a a

a a a a  a
a a a a  a
a a a a a a a a a a a a a a a
a a a a a a a a a a a a a a a
a a a a a a a a a a a a a a a
a a a a a a a a a a a a a a a
a a a a  a a a a  a
a a o a  a a a a  a
a a a a  a a a a  a
a a a a a a  a a a a  a a a
a a a a a a  a a a
a a a a a a  a a a
a a a a a a  a a a

a a a a  a
a a a a  a
a a a a a a a a a a a a a a a
a a a a a a a a a a a a a a a
a a a a a a a a a a a a a a a
a a a o a a a a a a a a a a a

a a a a a a a
a a a a a a a a a a

a a a a a a a a a a a
a a a a a a a a a a a

a a a a a a a a a a a
a a a a a a a a a a

a a a a a a a

IBM System/3
Disk Sort
Reference Manual

Disk Sort Program Numbers:
5702-SM1 (Modets 8 and 10)
S703-SM1 (Modets 4 and 6)
5704-SM1 (Modet 15)
5704-SM9 (Modet 1b)
5705-SM1 (Modet 12)

CCP/Disk Sort Program Numbers:
5703-SM2 (Modet 4)
5704-SM7 (Modet 15)
5799-ATF (Models 8 and 10)
5799-ATG (Model 121
5799-ATH (Modet 1S)

Program Product

sc21-7522-8
Fi le No. 53-33

a a a a
a a a a a

a a a a a a
a a a a a a a
a a a a a a a
a a a a

a a a a a a
a a a a a a
a o a a a a
a a a a a a

a a a a  a a a a
a a a a a  a a a a
a a a a a a  a a a a
a a a a a a a a a a a

a a
a a a a a a

a a a a a
a a a a



Nin th  Ed i t i on  (Ap r i l  1978 )

Th i s  i s  a  ma io r  r ev i s i on  o f ,  and  obso le tes ,SC2 l ' 1522 -7  and  t echn i ca l  news le t t e r s

SN21  -5405 .  SN21 -551  1 ,  and  SN21 -5495 .  Because  t he  changes  and  add i t i ons  a re

ex tens i ve ,  t h i s  manua l  shou ld  be  rev i ewed  i n  i t s  en t i r e t ,  .

Th i s  ed i t i on  app l i es  t o  t he  f o l l ow inq  IBM Sys tem/3  p rog rams  and  t o  a l l  subsequen t

ve rs i ons  and  mod i f  i ca t i ons  un t i l  o t he rw i se  i nd i ca ted  i n  new  ed i t i ons  o r  t echn i ca l

news le t t e r s .

Version Modi f  icat ion Program Number Program Name M o d e l

1 6
1 6
5
7
q

1 6
t o

5
1
4

o
0
0
0
0
0
0
0
0
o

5703 -SM2
5799-ATF
5799 -ATG
5799 -ATH
5704,SN/7
5703 -SM 1

5702 -SM 1
5705 -SM 1

5704 -SM 1
5704 -SM9

CCP/D i sk  So r t  P rog ram 4

CCP/D i sk  So r t  P ro . r y ram 8 ,  10

C C P / D i s k  S o r t  P r o g r a m  1 2

CCP/D i sk  So r t  P rog t ram 15

CCP/D i sk  So r t  P roq ram 15D

D isk  So r t  P rog ra t r  6

D i sk  So r t  P rog ram 8 ,  1O

D i s k  S o r t  P r o g r a m  1 2

D isk  So r t  P rog ram 1  5

D i s k  S o r t  P r o q r a m  1 5 D

C h a n g e s  a r e  p e r i o c l i c a l l y  m a d e  t o  t h e  i n f o r m a t i o n  h e r e i n ; t h e s e  c h a n g e s  w i l l  b e  r c p o r t e d

i n  t e c h n i c a l  n e w s l e t t e r s  o r  i n  n e w  e d i t i o n s  o f  t h i s  p u b l i c a t i o n .

U s e  t h i s  p u b l i c a t i o n  o n l y  f o r  t h e  p u r p o s e s  s t a t e d  i n  t h . e  P r e f a c e .

P u b l i c a t i o n s  a r e  n o t  s t o c k e d  a t  t h e  a d d r e s s  b e l o w .  R e q u e s t s  f o r  c o p i e s  o f  I B M

p u b l i c a t i o n s  a n d  f o r  t e c h n i c a l  i n f o r m a t i o n  a b o u t  t h e  s y s t e m  s h o u l d  b e  n l a d e  t o

y o u r  I B M  r e p r e s e n t a t i v e  o r  t o  t h e  b r a n c h  o f f i c e  s e f v i n g  y o u r  l o c a l i t V .

T h i s  p u b l i c a t i o n  c o u l d  c o n t a i n  t e c h n i c a l  i n a c c u r a c i e s  o r  t y p o g r a p h i c a l  e r r o r s .

A d d r e s s  c o m m e n t s  c o n c e r n i n g  t h e  c o n t e n t s  o f  t h i s  p u b l i c a t i o n  t o  I B M  C o r p o r a t i o n

P u b l i c a t i o n s ,  D e p a r t m e n t  2 4 5 ,  R o c h e s t e r ,  M i n n e s o t a  5 5 9 0 1  .  I B M  m a y  u s e  a n d

d i s t r i b u t e  a n y  o f  t h e  i n f o r m a t i o n  y o u  s u p p l y  i n  a n y  w a y  i t  b e l i e v e s  a p p r o p r i a t e

w i t h o u t  i n c u r r i n g  a n y  o b l i g a t i o n  w h a t e v e r .  Y o u  m a y ,  o f  c o u r s e ,  c o n t i n u e  t o  u s e

t h e  i n f o r m a t i o n  V o u  s u l ) p l y

O  l n t e r n a t i o n a l  B u s i n e s s  M a c h i n e s  C o r p o r a t i o n  1 9 1 0 , 1 9 7 1 , 1 9 7 2 , 1 9 7 3 , 1 9 1 5 , 1 9 7 6 , 1 9 1 8
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This  manua l  he lps  the  Sys tem/3  programmer  f i l l  ou t  the

sequence spec i f i ca t ions  needed in  o rder  to  run :

o  The Sys tem/3  D isk  Sor t  p rogram on Sys tem/3  Mode ls

4 , 6 , 8 ,  1 0 ,  1 2 ,  a n d  1  5

o The Svstem/3 CCPiDisk Sort program on System/3

M o d e l s  4 , 8 ,  1 0 ,  1 2 ,  a n d  1 5

Two cod ing  sheets  a re  d iscussed in  th is  manua l :

. Sequence Specifications, GX21 9089

c Translation Table and Alternate Collating Sequence

Coding Sheel GX2i -9096

fhe How to Use This Manual section in Chapter 1 explains

the  organ iza t ion  o f  th is  book .

For  ease o f  i l l us t ra t ion ,  many o f  the  examples  in  th is  book

use card- l i ke  f igures  to  represent  records .  Th is  does  no t

imp ly  tha t  a  card  dev ice  must  be  used fo r  inpu t  o r  ou tpu t

in  these s i tua t ions .  Any  o f  severa l  inpu t /ou tpu t  dev ices

might  be  used,  depend ing  on  wh ich  Sys tem/3  mode l  and

conf igura t ion  you are  us ing .

f BM System/3 5448 Disk Storage Drive

The IBM Svs tem/3  5448 D isk  S torage Dr ive  on  Sys tem/3

Mode ls  8  and 10  uses  the  same program produc t  suppor t

as  the  IBM 5445 D isk  S torage.  However ,  a  separa te  sys tem

cont ro l  p rogram fea ture  is  requ i red  fo r  the  5448.  In

genera l ,  re fe rences  to  5445 in  th is  manua l  a lso  app ly  to

5448.  For  spec i f  i c  in fo rmat ion  about  5448 opera t ing

charac ter is t i cs  and programming suppor t  ,  see  IBM

System/3 5448 Disk Storage Drive Program Reference

Manua l .  GC21-5168.

Preface

System/3  Mode l  4  users  shou ld  no te  tha t :

o  Sys tem/3  Mode l  4  i s  suppor ted  by  Sys tem/3  Mode l  6
Sys tem Cont ro l  ProQramming and Program Produc ts .

The fac i l i t i es  descr ibed in  th is  pub l i ca t ion  fo r  the
Mode l  6  a re  a lso  app l  i cab le  to  the  Mode l  4 ,  a l though

the  Mode l  4  i s  no t  re fe renced.

o  Not  a l l  dev ices  and fea tures  ava i lab le  on  the  Mode l  6

are  ava i lab le  on  the  Mode i  4 .  There fore ,  Mode l  4  users

shou ld  be  fami l ia r  w i th  the  conten ts  o f  the  IBM

Svstem/3 Model 4 lntroduction, GC21-5146.

.  A l l  re fe rences  to  the  5444 d isks  on  svs tems w i thout

3340 D i rec t  Access  Storage Fac i l i t y  a lso  app ly  to  the

5447 d isks  un less  o therw ise  r ro ted .

Svs temi3  Mode l  8  users  shnu ld  no te  tha t :

The Sys tem/3  Mode l  8  i s  suppor ted  by  Sys tem/3
Mode l  ' l  0  D isk  Sys tem Sys tem Cont ro l  Programming and
Program Produc ts .  The fac i l i t i es  descr ibed in  th is  pub l i -

ca t ion  fo r  the  Mode l  10  are  a lso  app l icab le  to  the
Mode l  8 ,  a l though the  Mode l  8  i s  no t  re fe renced.

N o t  a l l d e v i c e s  a n d  f e a t r r r e s  a v a i l a b l e  o n  t h e  M o d e l  1 0
are  ava i lab le  on  the  Mode l  B .  There fore ,  Mode l  8  users

shou ld  be  fami l ia r  w i th  the  conten ts  o I  the  IBM

System/3 Model 8 lntroduction, GC21 51 14"

Sys tem/3  Mode l  10  D isk  Sys tem users  shou ld  no te  tha t :

o  In  th is  pub l i ca t ion  the  Sys tem/3  Mode l  
'1  

0  D isk  Sys tem
is  te rmed the  Mode l  10 .  Wi thout  except ion ,  a l l  re fe rences

t o  M o d e l  1 0  a p p l y  t o  t h e  M o d e l  1 0  D i s k  S y s t e m .

System/3 CCP/Disk Sort Program for Models 8, 10,

1 2 .  a n d  1 5

Append ix  I  po in ts  ou t  the  d i f fe rences  be tween the  CCP/

D i s k  S o r t  P r o g r a m s  f o r  M o d e l s  8 ,  1 0 ,  1 2 , a n d  1 5  a n d  t h e

cor respond ing  D isk  Sor t  Program fo r  these sys tems.



System/3 Models 12 and 15 users should note that :

The IBM 3340 D i rec t  Access  Storage Fac i l i t y  a t taches

to  the  Sys tem/3  Mode l  12  and to  the  Sys tem/3

M o d e l s  1 5 8 ,  1 5 C ,  a n d  1 5 D .

The IBM 3344 Direct Access Storage attaches to the

Sys tem/3  Mode l  15D.

Cer ta in  a reas  on  the  3340 and 3344 d isks  are  t rea ted  as

5444 disks. These areas are known as 5444 simulat ion

areas and are used for the program l ibraries and can be

used fo r  da ta  f  i l es .  The remainder  o f  the  d isk  space is

known as the main data area and can onlv be used for

da ta  f i les .

References  in  th is  manua l  to  the  5444,5445,  and 3340

are to be interpreted according to which disk storage

dev ice(s )  i s (a re)  a t tached to  your  sys tem.  The fo l low ing

tab le  i s  used to  de termine the  mean ing  o f  the  re fe rence:

Models

8  and 10

Model

1 5 A

Models 12,
15B ,  15C

Model

1 5 D

Reference Meaning Mean ing Mean ing Mean ing

5444 5444 Disk
Storage Drive

5444 Disk
Storage Dr ive

5444 s imu la t ion

area on  3340

5444 s imu la t ion  area

on 3340 or 3344

5445 5448 Disk
Storage
Dr ive or
(Mode l  10 )
5445 Disk
Storage

5445 Disk
Storage

M a i n  d a t a  a r e a

on 3340

Main  da ta  a rea  on

3340 or 3344

3340 Not

app l icab le

Not

app l icab le

Main  da ta  a rea

on 3340

Main  da ta  a rea  on

3340 or 3344

.  A i l  re fe rences  to  the  Sys tem/3  Mode l  15  in  th is  manua l

app ly  to  a l l  mode ls  o f  Mode l  15  as  spec i f ied  be low

un less  o therw ise  ind ica ted  :
-  For  D isk  Sor t ,  p rogram number  5704-SM1 fo r

M o d e l s  1 5 A ,  1 5 8 ,  a n d  1 5 C ;  a n d  p r o g r a m  n u m b e r

5704-SM9 fo r  Mode l  15D.
-  For  CCP/Disk  Sor t ,  p rogram number  5704 SM7

f o r  M o d e l  1 5 D .

For  fu r ther  in fo rmat ion ,  see  the  appropr ia te  pub l i ca t ion

l isted under Related Publications; for more information

about  the  manua ls  o r  the  cod ing  sheets ,  con tac t  your

neares t  IBM branch o f f i ce .

i v



RELATED PUBL ICATIONS

Type of IBM System/3
Publication

Order  Number
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Reference
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D e s c r i p t i o n - C C P / D r s k S o r t O n l y )  . . . 2 5
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F x a m r l l e

A P P E N D I X  I .  C C P / D I S K  S O R T  P R O G R A M  F O R  S Y S T E M / 3
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T N D E X .  . . .  1 5 7

.  1 5 0

.  t 1 z

.  t c J
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I  npu t  O rde r  when  A  LTSEQ S ta temen ts  a re  Used .
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Chapter 1. Introduct ion

This  pub l i ca t ion  is  c les igned to  he lp  you,  the  progran lmer ,  A  co lumn summary  and co lumn descr ip t ions  are  prov ided

use System/3 Disk Siort and System/3 CCP/Disk Sort.  The for each type of specif icat ion:

CCP/Disk  Sor t  Program is  used w i th  the  Commurr ica t ions

Control Program on the Systemi3 lVlodel 4 with Program . Header

Number  5703-SM2 and Mode l  15  w i th  Proqram Number

5704.SM7.  .  Record  type

o F ie ld  descr ip t ion

HOW TO USE THIS MANUAL

Your need for reference material varies with programnring lmportant Information for Users of System/3

exper ience and fanr i l ia r i t y  w i  th  a  par t i cu la r  sys tem.  Th is  CCP/Disk  Sor t

manua l  con ta ins  four  d i f fe ren t  leve ls  o f  in fo rmat ion :
Sys tem/3  CCP/Disk  Sor t  users  shou ld  rev iew Append ix  H

1. Overview of Sequence Specif icat ions shows which prior to coding your program for the fol lowing reasons:

co lumns on  the  sequence spec i f  i ca t io r rs  sheet  you

must  cons ider  when vou want  to  sor t  a  d isk  o r  tape .  l f  you  are  knowledgeab le  w i th  Sys tem/3  D isk  Sor t

f i le .  p rogramming and Sys tem/3  CCP,  Append ix  H i l lus -

t ra tes  the  CCP/Disk  Sor t  d i f fe rences  your  cod ing  must

2. Column Summaries l ist the possible entr ies for each ref lect.

co lumn on the  sequence spec i t i ca t ion  sheet .
.  Append ix  H prov ides  a  CCP/Disk  Sor t  overv iew.  For

3. Column Desc:r ipt ions explain the possible errtr ies more detai ls, refer to the chapter discussions.

fo r  each co lumn in  o rea ter  de ta i l .
o l f  you are a f irst t ime user of System/3, System/3 Disk

4. Sample Jobs show how to f i l l  out the sequence Sort,  or System/3 CCP/Disk Sort,  Appendix H provicles

spec i f i ca t ion  sheets  fo r  typ ica l  jobs . r  an  or ien ta t ion  to  Sys tem/3  CCP/Disk  Sor t  fo r  your r '

Sys tem/3  Mode l  4  (5703-SM2)  or  Mode l  15  w i th

Here  is  how to  use  each leve l :  Program Number  5704-SM7.

o  Use the  Overv iew to  see wh ich  co lumns on  the  sequence Add i t iona l  in fo rmat ion  on  Sys tem/3  CCP/Disk  Sor t
spec i f i ca t ions  s f ree t  you  must  cons ider  when you want  Programs fo r  Sys tem/3  Mode ls  8  and 

' l  0  (5799-ATF) ,
to  sor t  a  d isk  o r  tape f i le .  Sys tem/3  Mode l  12  (5799-ATG) ,  and Sys tern /3  Mode ls

1 5 A ,  1 5 8 .  a n d  1 5 C  ( 5 7 9 9 - A T H )  i s  p r o v i d e d  i n  A p p e n d i x  I
a Use the Column Summaries for a quick recal l  of the

poss ib le  en t r ies  fo r  each co lumrr  on  the  sequence spec i -

f icat ions sheet.

.  Use the Column Descript ions vvhen you need a detai led

exo lanat ion  o f  the  en t r ies  fo r  a  par t i c r . r la r  co lumn.

. Use the Sample Jobs to review coding techniques for

ac tua l  jobs . r

lSee Appendix H for  CCP/Disk Sort  d i f ferences

ln t r oduc t i on  I



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

For  in fo r rna t ron  concern ing  the  min imrum svs tem conf  igur
a t ion  fo r  d isk  sor t  a r . rd  add i t iona l  dev ices  suppor ted ,  see
one o f  the  fo l low ing  pub l ica t ions .  as  appropr ia te  fo r  your

System/3 nroclel:

. IBM System/3 Models 4, 6, 8, 10, a,nd 12 System
Generation Reference Manual. GC21 5126

. IBM Systent/3 Model l5 System Ge,neration Reference
Manual, GC21-7616

. IBM Systern/3 Model 6 lntroductio,n, GA21-9'122

. IBM Systent/3 Model I lntroduction, GC21 5114

. IBM Systent/3 Model 12 lntroduction, GC21-51 16

. IBM Systern/3 Model TS lntroduction, GC21-5094



With  the  IBM Disk  Sor t  o r  CCP/Disk  Sor t  (a lso  see Appen-

d ix  H)  Program you c ,an :

o  Rear range the  records  in  a  d isk  o r  tape f i le :

.......-..._

.  Drop  records  f rom a  d isk  o r  tape f i le :

a  Reformat  the  records  in  a  d isk  o r  tape f  i l e :

Chapter 2. Overview of Disk Sort

Overv iew o f  D isk  Sor t



Here  is  how the  D isk  Sor t  o r  CCP/Disk  Sor t  p roqram worKs
wi th  the  records  in  your  f  i l e :

1.  Disk sor t  reads a record f rom the input  f  i le :

26 2l

Conr ro l  f  i e l d  A C o n t r o l  f  i e l d  B

The work  record  d isk  sor t  bu i lds  wou ld  look  l i ke  th is :

4  5  I  l 0

See Column 7, Field Description Specifications for

a  more  de ta i led  d iscuss ion  o f  the  work  record .

l f  you  are  no t  d ropp ing  cont ro l  f ie lds ,  they  w i l l  a l -
ways  precede da ta  l ie lds  in  the  work  and ou tpu t
records (see Column 28-Header Specifications tor a
d iscuss ion  o f  d ropp ing  cont ro l  f ie lds) .

D isk  sor t  wr i tes  a l l  the  records  Vou want  to  sor l  in to
the  work  f  i l e .

D isk  sor t  checks  your  sequence spec i f i ca t ions  to  see
how you want  to  a r range the  records  i r r  the  ou tpu t
f i le  (ascend ing  or  descend ing  order  by  cont ro l  f ie lds) .

D isk  sor t  wr i tes  the  records  in  the  ou tpu t  f i l e  in  the
order  you have spec i f ied .  The on ly  except ion  is  when
you want  to  d rop  cont ro l  f ie lds  f ronr  the  ou tpu t
record .

/y'ote. '  Control f  ields are the f ields you want disk sort to
use to sort the records. See Column 7 under Field Descrip-
t ian Specif icat ions tor a detai led disr:ussion of control f ields.

2 .  D isk  sor t  checks  your  sequence spec i f  i ca t ions  to  see
whether the record is one you want to sort (ofterr
you may no t  want  to  sor t  a l l  the  records  in  the  f i le ) .

3 .  l f  the  record  r ' s  one you want  to  sor t .  d isk  sor t  bu i lds
a  wor l<  record ,  fo rmat t ing  i t  accord ing  to  your  sequence
specif icat ions (the format of t l re work record is im-
portant because i t  controls the fclrrnat of the outpt_rt
record  ) .

Assume that your seq_uence spr:cif  icat ions say:
a .  Put  the  conten ts  o f  pos i t ions  27-30 in  rhe  inpur

record  in to  pos i t ions  1-4  o f  the  work  record .

b .  Put  the  conten ts  o f  pos i t io r rs  1 -5  in  the  input
recclrd into posit ions 5-9 of the work recoro.

c .  Fu t  the  conten ts  o f  pos i t ions  6-26  in  the  input
necr:rd into posit ions 10-30 of the work record.

4 .

6

o .

C o n t r o l  f  i e l d  B



THE THREE TYPES OF SORT:  ADDROUT,  TAG
ATLONG,  AND SUMMARY TAG ALONG

T'here are three types of  sor t . jobs:  addrout  (address out) ,
tag af ong (data fields can tag along wirh control f ields
in the sor ted records) ,  and summary tag a long (data is  sum
nrar ized in the sor ted records) .

-T'he 
output f rom an addrout sort lob consists of 3-byte

binary re lat ive record numbers of  the records in  the input
f  i l e .

E m p l o y e e  m a s t e r  f  i l e

C O n t f o l  f i e l d s  a n d  d a t a C o n t r o l  f  i e l d s  o n l y

The output for a tag along sort is a f i le of sorted records.

The sorted records can contain:

.  Cont ro l  f ie lds  and da ta

.  Cont ro l  f ie lds  on ly

o  Data  on ly

D a l a  o n l v Record  adcJresses  on ly

--.</- -,./---\kq.--,

)

('
!

o

o

!
o

c
a

l \ddrou t  sor t

O v e r v i e w  o r  D i s l <  S o r t  5

07  175  $3 .50

06 ' t74 $2.25

05  171  $4 .00

04  170  $2 .50

02 162 $2.15

0 1  1 5 0  $ 3 0 0

0 o  1 1 6  9 4 O 0

I
I

{

D i s k  s o r t  p r o q r a m

1 1 6 $4.00

T a g  a l o n g  s o r t



o

a

The outpu t  fo r  a  summary  tag  a long s ,o r t  i s  a  f i le  o f  sor ted
records .  The sor ted  records  can conta in :

Cont ro l  f ie lds ,  da ta  f  ie lds ,  and surnmary  da ta

C o n t r o l  f  i e l d s  o n l y

Data  f  ie lds  and summary  da ta

Summary  da ta  f ie lds  on ly

RUNNlNG THE D ISK  SORT OR CCP/D ISK  SORT
PROGRAM

I n p u t

Process  i  ng

OutPut

' -OC, l -  
r tu t " - " r ts  a re  your  ins t ruc t rons  to  the  computer .

' snquur " "  
rpu" i f i ca t ions  are  your  ins t ruc t ions  to  the  d isk  sor t

p r o  g r a  m .
' t  

F i lu  to  be  sor ted  can be  an  rndexed,  sequent ia l ,  o r  d i rec t  d isk
f i l e ,  o r  a  s e q u e n t i a l  r a p e  f i l e  ( o r  c a r d  o r  3 - l 4 j  d i s k e t t e  f i l e  f o r

M o d e l  1 5 ) .
4Work  

f i le  i s  an  area  on  d isk  where  drsk  sor t  wr i tes  a l l  the  records
you wan l  to  sor t .  The program can then work  w i th  the  records

t h e r e  w i t h o u t  d i s t u r b i n g  t h e  i n p u t  f  i l e .
5  

Sor ted  f / /e  can conta in :

3  l - h e  r e l a t i v e  r e c o r d  n u m b e r s  o f  t h e  r e c o r d s  i n  t h e  f i l e

b .  P a r t  o r  a l l  o f  t h e  r e c o r d s  t h e m s e l v e s  ( f o r m i n g  a  s e q u e n t i a l
f i l e )

F i l e  t o  b e

sor ted  J

Disk  Sor t  p rogram W o r k  f  i l e a

Sor ted  f i les



I S E O U E N C E  S P E C I  F  I C A T I O N S  S H E E T

-[he 
sequence specif icat ions sheet contains three dif ferent

l< inds  o i  spec i f i ca t ions :  header ,  record  type ,  and f ie ld
c lescr ip t ion .  The sample  spec i f  i ca t ions  sheet  be low snows
the loca t ion  and purpose o f  a l l  th ree .

t T l
S f  Q U E N C E  S P E C I F I C A l  I O N S

Headel

l -I
i

Here  you sprec i fy  how you want  the  records  sor teo .

)
I
)

I-.

Header  spec i f i ca t ions

Record  type  spec i f  i ca t ions

Fae ld  descr ip t ion  specr f  i ca t ions

R e c o r d  I  y p e

I

Here  you spec i fy  the  type  o f  sor t  lob  you are  go ing  to  run .

Here  you spec i fy 'wh ich  o f  the  f i le ' s  records  Vou want  to  sor t .

Overview of  Disk Sort  1
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Order of Sequence Specif icat ions

The normal  o rder  o f  sequence spea i f i ca t ions  is :

1 .  H e a d e r  l i n e

2 .  Record  type  l ines

3 .  F i e l d  d e s c r i p t i o n  l i n e s

Th is  o rder  can vary ,  however ,  depend ing  on  how many
records you want to sort and the format of those records
( fo rmat  re fe rs  to  the  loca t ions ,  leng ths ,  and types  o f  f ie lds
in  a  record) .  l f ,  fo r  example ,  you  want  to  sor t  a l l  the  records
in  a  f i le  and they  a l l  have the  same fo rmat  -  you  do  no t
have to  f i l l  ou t  record  type  spec i f i ca t ions  ( th is  i s  o f ten  re -
f e r r e d  t o  a s  i m p l i e d  i n c l u d e - a l l ) .

Number of  Records

to Be Sorted
Format of  Records
to Be Sorted Order  o f  Sequence Spec i l i ca t ions

A l l  t h e  r e c o r d s  i n

t h e  f  i l e  ( i m p l i e d

i n c l u d e - a l l )

A l l  t h e  s a m e 1 .  H e a d e r  l i n e

2 .  F i e l d  d e s c r i p t i o n  l i n e s

Some o f  t he
reco rds  i n  t he  f i l e

A l l  t h e  s a m e 1 .  Heade r  l i ne
2 .  Reco rd  t ype  l i nes
3 .  F i e l d  desc r i p t i on  l i nes

A l l  o r  some  o f
the records in
t h e  f i l e

Several
d i  f feren r
formats

1 .  Heade r  l i ne
2 .  Reco rd  t ype  l i nes  

I  
Fo r  f i r s t  t ype  o f

3 .  F i e l d  desc r i p t i on  l i nes  I  r eco rd  f o rma t

4 .  Reco rd  t ype  l i nes  I  Fo r  second  t ype
5 .  F i e l d  desc r i p t i on  l i nes  \  o f  r eco rd  f o rma t

6 .  Reco rd  t ype  l i nes  I  One  se t  f o r  each  add i r i ona l
7 .  F i e l d  desc r i p t i on  l r nes  \  t ype  o f  r eco rd  f  o rma t l

l Th i s  c l oes  no t  mean  t ha t  t he  reco rds  i r . t  t he  f  i l e  mus t  be  g rouped  by  f o rma t  t ype .  The  sequence  spec i f -
icat ions must be grouped (one set  of  record type and f ie ld descr ipt ion l ines for  each format type).  The
records themselves can be in anv order.

For  de ta i led  in fo rmat ion  on  how to  inc lude or  omi t  cer ta in  Append ix  B  summar izes :
records  when you are  sor t ing  a  f  i l e ,  see  Co lumn 6  under
Record Type Sprcif icat ions. o The advantages and disadvantages of c'ach of these

methods

How to  Supp ly  Sequence Spec i f i ca t ions  .  The in te r re la t ionsh ip  o f  the  th ree  methods  o f  supp ly rng

sequence spec i f i ca t ions  and th ree  o f  the  OCL cyc les
Y o u  c a n  s u p p l y  t h e  s e q u e n c e  s p e c : i f i c a t i o n s  f r o m :  ( L O A D ,  B U I L D ,  a n d  C A L L )

a  The dev ice  you are  us ing  to  supp ly  the  OCL s ta tements  /y 'o fe . .  Regard less  o f  the  method used to  read the  sor t

spec i f i ca t ion  s ta tements ,  the  sys tem input  dev ice  is
o  A n  O C L  p r o c e d u r e  c o n t a i n i n g  t h e  L O A D ,  F I L E ,  a n d  d e d i c a t e d  t o  t h e  p a r t i t i o n  i n  w h i c h  t h e  s o r t  i s  r u n n i n g

RUN s ta tements  fo r  the  job  ( t l re  OCL procedure  may or  un t i l  a l l  such  s ta tements  a re  read.
may no t  con ta in  o ther  jobs)

o  A source  l ib ra ry  modu le

8



OCL STATEMENTS

Before  your  sys tem can run  a  sor t  job ,  i t  needs  cer ta in  in -
fo rmat ion  about  the  d isk  sor t  p rogram,  the  sequence spec i -
f l ca t ions  fo r  the  job ,  and the  f i les  invo lved in  the  job  (every
sor t  job  uses  a  min imum of  th ree  f i  les :  an  input  f i  le ,  a  work
f i l e ,  a n d  a n  o u t p u t  f  i l e ) .  Y o u  s u p p l y  t h i s  i n f o r m a t i o n  i n
(JCL s ta tements .  Here  is  the  in fo rmat ion  you musr  suppty :

,4bout the Sequence Specif ications

,L  
How you are  go ing  to  en t€r r  the  sequence spec i f  i ca t ions
( fo r  example ,  keyboard  fo r  the  Mode l  6 ,  MFCU for
the  Mode l  1O,  1442 or  MFCU for  the  Mode l  . l  2 .  o r
d i s p l a y  s t a t i o n  o r  M F C U  f o r  M o d e l  1 5 )  .

' .2. 
Where you want any computer-to-operator messages
pr i  nted.

About the Program

i .  N a m e  o f  t h e  p r o g r a m  y o u  w a n t  t o  r u n  ( g D S O R T ) .

t l .  D isk  d r ive  loca t ion  o f  the  r l i sk  sor t  p rogram.

t\bout the lnput File

1 .  N a m e o f  t h e f i l e y o u  w a n t t o s o r t .  T h e  F I L E  s t a t e -
m e n t  n a m e  m u s t  b e  I N P U T  ( o r  l N P U T l , . . . , l N -
PUTS fo r  Mode l  12  or  Mode l  15)  .  However ,  i f  the
f i l e  n a m e  i s  n o t  I N P U T  ( o r  l N p U T 1 , . . . , l N p U T g
f o r  M o d e l  1 2  o r  M o d e l  1 5 ) ,  u s e  t h e  L A B E L  k e v -
word  to  ident i f y  the  ac tua l  f  i l e  name.

21.  Un i t  as : ignment  o f  the  f  i l e  you  want  to  sor t :
a. Al l  Models Except Model 4: Removable disk 1

o r  2  ( R 1  o r  R 2 )  o r  f i x e c l  d i s k  1  o r  2 ( F 1  o r  F 2 l
for the 5444
Mode l  4 :  Removab le  d isk  R1 or  f i xed  d isk  R2,
F1, or F2 for the 5447

b.  Mode l  10 :  Dr ive  1  o r  2  (D j  o r  D2)  fo r  the  5448
and the  5449.

c. Model 12: Drive 1 or 2 (D1 or D2l for the 3340
maan data  area

d. Model |  5: Drive 1 , 2, 3, or 4 (D 1 , D2, D3, or
D4)  fo r  the  5445 or  3340

e.  Mode l  l5D:  Dr ive  3  [D31 (D3) ,  D32,  D33,
a n d  D 3 4 l  o r  D r i v e  4 l D 4 1  ( D 4 ] r , D 4 2 , D 4 3 ,

and D44 l  fo r  the  3344.
f .  D r i v e  1 , 2 , 3 ,  o r  4  ( f  1 , T 2 , T 3 ,  o r  T 4 )  f  o r  t a p e
g.  A lso  suppor ted  on  the  l \4ode l  15  are  MFCU.

M FCM, 1442, 2501 , ancl 37 41
h.  l f  the  f i le  i s  spoo led  to  c l i sk ,  sor t  uses  the  f i le

as  i f  i t  were  coming f rom the  dev ice  o f
6 ' r i g i n a l  e n t r y .
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3 .  Name  o f  t he  d i sk  pack  o r  t ape  t ha t  con ta i ns  t he  f i l e .

4 .  l f  y o u  u s e  t a p e ,  s p e c i f y  U N I T ,  B L K L ,  a n d  R E C L .

5 .  l f  y o u  u s e  t h e  3 7 4 1 ,  s p e c i f  y  R  E C L  ( M o d e l  1  5  o n l y ) .

About the Work File'

1 .  Name o f  the  f i le  you are  go ing  to  use  as  a  work  a rea .
The F ILE s ta tement  name must  be  WORK.  however .
i f  the  name o f  your  f i le  i s  no t  WORK,  use  the  LABEL
keyword  to  ind ica te  the  ac tua l  name o f  the  f  i l e .

2 .  D i s k  d r i v e  l o c a t i o n  ( u n i t )  o f  t h e  w o r k  f i l e :
a. Al l  Models Except Model 4: Removable disk 1

o r  2  ( R 1  o r  R 2 )  o r  f i x e d  d i s k  1 o r  2 ( F 1  o r  F 2 l
tor the 5444
Mode l  4 :  Removab le  d isk  R1 or  f i xed  d isk  R2,
F1,  o r  F2 for  the  5447

b. Model l0: Drive 1 or 2 (D1 or D2l for the 5445
and the  5448.

c. Model l2: Drive 1 or 2 (D1 or D2) for the 3340
main  da ta  a rea

d.  Mode l  |  5 :  Dr iue  1  ,2 ,  3 ,  o r  4  (D1 ,  D2,  D3,  o r
D4)  fo r  the  5445 and 3340

e.  Mode l  l5D:  Dr ive  3  [D31 (D3) ,  D32,  D33,
a n d  D 3 4 l  o r  D r i v e  4  L D 4 1  ( D 4 1 , D 4 2 , D 4 3 ,

and D44 l  fo r  the  3344.

3 .  Name o f  the  d isk  pack  tha t  con ta ins  the  f  i re .

4 .  Number  o f  t racks  in  the  f i le .  (Do no t  spec i fy  number
of records.)

5 .  S ta tus  o f  the  f  i l e .  The work  f  i l e  shou ld  be  a  scra tch
f i le  s ince  you won ' t  need i t s  in fo rmat ion  a f te r  a  sor t
j o b .

Note :  The work  f i le  must  be  on l ine  a t  a l l  t imes dur ing  the
s o r t  r u n .

' l f  
t h e  f i l e  y o u  w a n t  t o  u s e  i s  a n  o l d  ( t e m p o r a r y )  f i l e ,  y o u  m u s l

a l s o  s u p p l y  t h e  l o c a t i o n  a t  w h i c h  t h e  f  i l e  b e q t n s .

Overview of  Disk Sort



About the Output Fi le'

1 .  l \ a r n e  y o u  a r e  g o i n g  t o  c a l l  t h e  s o r t e d  f  i l e .  T h e  F I L E
sta tement  name must  be  OUTTPUT;  however ,  i f  the
n a m e  o f  y o u r  f  i l e  i s  n o t  O U - | P U T ,  u s e  t h e  L A B E L
l teyword  to  ind ica te  the  ac iua l  name o f  the  f i le .

2 .  U n i t  a s s i g n m e n t  o f  t h e  s o r t e d  f  i l e :
a. Al l  Models Except Model 4: Removable disk l

c r r  2  ( R l  o r  R 2 )  o r  f i x e d , l i s k  1  o r  2  ( F 1  o r  F 2 l
tor the 5444
A4ode l  4 :  Removab le  d isk  R1 or  f i xed  d isk  R2,
F1 , or F2 for the 5447

t t .  Moc le l  10 ;  Dr ive  1  o r  2 lD1 or  D2)  fo r  the  544b
c.  Mode l  12 ;  Dr ive  1  o r  2  (D1 or  D2)  fo r  the  3340

main  da ta  a rea
d .  M o d e l  1 5 :  D r i v e  1 , 2 , 3 ,  r c r  4  ( D l ,  D 2 ,  D 3 ,  o r

D4)  fo r  the  5445 or  3340
e .  D r i v e  1 , 2 , 3 ,  o r  4  ( T i  , T 1 1 , f 3 ,  o r  T 4 )  f o r  t a p e

f  .  M o d e l  1 5 D :  D r r v e  3 l D 3 1  ( D 3 ) ,  D 3 2 ,  D 3 3 ,
a n d  D 3 4 l  o r  D r i v e  4  L D 4 1  ( D 4 1  ,  D 4 2 ,  D 4 3 ,
ar rd  D44 l  fo r  the  3344.

3 .  l Jarne  o f  the  d isk  pack  or  tape on  wh ich  you are
gotng  to  pu t  the  sor ted  f i le .

4 .  Nurnber  o f  records  or  t racks  in  the  f i le .

5 .  S ta tus  o f  the  f i le .  l f  the  f i le  ex is ts  be fore  th is  sor t ,
i t  c a n n o t  h a v e  p e r m a n e n t  s t a t u s .  l f  t h e  f i l e  i s  b u i l t
d r r r i t ' rg  the  sor t ,  i t  can  have temporary  o r  permanent
s ta t  us .

6 .  l f  t a p e  i s  u s e d ,  U N I T ,  B L K L .  a n d  R E C L  r n u s r  D e
s p e c i f  i e d .

Notes:

1 .  You may no t  have your  ou tpu t  f i l e  de fer rec i  i f  i t  i s  a
s p l i t  c y l i n d e r  f i l e .

2 .  l f  t h e  [ i N D  p a r a m e t e r  i s  n o t  u s e d ,  c l i s k  s o r t  d e f a u l t s
t o  r e w i n d i n g  a n d  u n l o a d i n g  t a p e  f i l e s .

F i le  Cons idera t io r rs

lnput: General

The input  f i l e  con ta ins  records  to  be  sor ted .  Any  f i le
c rea ted  by  Sys tem/3  da ta  management  can be  used as  input
t o  d i s k : ; o r - t ;  f o r  e x a m p l e ,  a n  R P G  l l  f i l e  o r  a  f i l e  f r o m  a
prev ious  d isk  sor t  ru r - r .  The d isk  f  i l r :  may have beer r  c rea tec l
by  any  process ing  method -  sequent ia l ,  indexed,  o r  d i rec t .
A  tape f i le  must  have been c rea ted  sequent ia l l y .  S ince
d i rec t  f i l e  i l reas  are  se t  to  b la r rks  be fore  the  f  r ie  i s  c rea ted ,
you shou lc l  tes t  fo r  and omi t  b lank  records .  you  rxn  oo
th is  by  tes t ing  a  pos i t ion  tha t  i s  known never  to  conta l t
b lan  ks .

I  
l f  t h "  f  i l "  ) ' o u  w a n t  t o  u s e  i s  a n  o l d  ( t e r n p o r a r y )  f i l e ,  y o u  m u s t

a l s o  s u p p l y  t h e  l o c a t i o n  a t  w h i c h  t h e  f  i l e  b e g i n s .

1 0

lnput: Model 6 and Model l0

T h e  F I L E  s t a t e m e n t  n a m e  m u s t  b e  I N P U T .  H o w e v e r ,  t h e
ac tua l  f i l e  need no t  be  ca l led  INPUT because the  LABEI_
keyword  a l lows you to  ident i f y  the  r i le  you w i l l  be  sor t i r rg .
T h e  i n p u t  f  i l e  m a y  b e  m u l t i v o l u m e  l o n l i r r e  o r  o f  f  I  i n e ) .
However ,  fo r  SORTA 1 'obs ,  when the  input  l i l e  i s  p rocessed

by an  RPG l l  p rogram wi th  your  sor ted  addro t . r t  f i l e ,  the
i n p u t  f i l e  m u s t  b e  o n l i n e .

T h e  v o l u m e s  c o n t a i n i n g  t h e  I N P U T  f i l e  m u s t  b e  m o u n t e d

on l ine  pr io r  to  runn ing  d isk  sor t .  However ,  r f  the  rnput

f  i l e  i s  o f f  l i n e  m u l t i v o l u m e ,  ( m o r e  t h a n  c n e  v o i u r n e  a s s i g n e c l

t o  a  r e m o v a b l e  u n i t ) ,  o n l y  t h e  f i r s t  v o l u m e  a s s i g n e d  t o  e a c h

u n i t  i s  r e q u i r e d  t o  b e  m o u n t e d .  l f  t h e  i n p u t  f i l e  i s  n o t  o n .

l i n e  p r i o r  t o  r u n n i n g ,  t h e  j o i t  w i l l e n c i  w r t h  r n e s s a g e  S D
1 0 5  ( I N P U T  F I L E  N O T  O N L I N E )  f o l l o w e d  b y  a  C D 4 5

h a l t  ( M o d e l  6 )  o r  a  2 5  h a l t  ( M o d e i  1 0 )  .

l f  y o u r  i n p u t  f i l e  i s  A S C l l a n d  A S C I I - Y E S  i s  n o t  s p e c i f i e d

o n  t h e  i n p u t  f i l e  c a r d ,  a l l d a t a  i s  t r e a t e c l  a s  i f  i t  i s  E B C D I C .

E B C D I C  a n d  A S C I I  d a t a  c a n n o t  b e  m i x e d  i n  a  s o r t  r u n .

A n  A S C I I  i n p u t  f i l e  r e q u i r e s  a n  A S C I I  o u r p u t  f i l e  a n d  a r . r

E B C D I C  i n p u t  f i l e  r e q u i r e s  a n  E B C D I C  o u t p u t  f  i l e .

When ASCI I  i s  spec i f  ied  fo r  inpu t  and ou tpu t ,  packed da ta
shou ld  no t  be  spec i t ied  in  the  sor t  spec ; i f i ca t ions  s rncc
ASCI  I  does  no t  suppor t  packed da ta .

Var iab le - length  b locks  are  no t  a l lowed by  d is l<  sor t  tape
l /O;  the  job  wr l l  end  i f  they  are  encountered .

Muittple lnput: Mode! 6 and Model l0

D i s k  s o r t  s u p p o r t s  m u l t i p l e  f i l e  i n p u t  t o  t h e  s a m e  e x t e n t

tha t  Sys tem/3  da ta  management  suppor ts  mu l t ip l '3  f  r le

input .  For  more  in fo rmat ion  on  th is  sub jec t ,  see  the  rnLr l t l

vo lume f i le  d iscussron  in  the  IBM SVStem/3  Mode l  10  D isk

Systent Cotrtrol Programrning Reference Manual .
GC21 7512 or the IBM Svsten/3 Model 6: Operat,ion Con-

trol Language antl Disk L/tility Programs Reference Manual,

G C 2 1 - 7 5 1 6 .

R e s t r i c t i o n s  f o r  m u l t i p l e  f i l e  i n p u t  t o  d i s k  a n d  t a p r e  f i l e s  a r e

Disk Mult iple Fi le lr tstut:  Multrple t i les can be usecl as

i n p u t  i f  t h e y  a r e  r n a d e  1 o  a p p e a r  a s  n r u l t i v o l u m e  i i l c s  w i t l r

t h e  f  o l  l o w i n g  r e s t r  i c t r o n s :

1 -  L a b e l s  m u s t  a l l  b e  t h e  s a t n e .

? .  Record  lengths  rnus t  a l l  l l e  the  sarne .

3 .  F r l e s  r e s i d e  o n  d t t i e r e r t t  p r a c k s .



Tape Mult iple Fi le l t tput iModel /Oi: Mult iple f i les can be Special Considerations: When more than one input f i le is
used as  input  i f  they  are  spec i f iec l  as  mul t rvo lume f  i les  w i th  used,  the  fo i lowrnq must  be  cons idered:
the  fo l low ing  res t r i c t ions :

a  A d d r o u t  s o r t  i s  n o t  a l l o w e d .
' l  

.  R I I C L  a n d  B L K L  m u s t  b c  t h e  : ; a m e .
.  Auto  a l loca t ron  o f  the  work  f  i l e  shou ld  be  used w i th

2 .  Rercord  fo tmat  must  i )e  the  sanre .  cau t ion .  For  bes t  per fo rmance.  use  a  work  f i le  s ta tement .

3 .  Un labe led  or  nons tandard  t iape  { i les . .  The record  lengths  o f  a l ld isk  o r  tape f i les  must  agree .

Th is  i s  no t  t rue  fo r  b lock  lengths .  Tape f i les  may have

4.  F i les  must  have the  same a l i t f  ibu tes  (s l rch  as .  use  o f  a  C i f fe ren t  b lock  lengths .

9 - t r a c k ,  7 - t r a c k .  A S C l l ,  E B C D I C .  p a r ; t y ,  d e n s i t y .
C O N V E  R T ,  o r  T R A N S L A ' I E ) .

/y 'ote- '  Standard labeled tape f r ie:;  ci innot be used for
m u l t i p l e  f  i l e  i n p u r .

lnput: Model 12

I n p u t  c a n  b e  f r o m  e i t h e r  o f  t h e  f o l l o w i n g  d e v r c e s :

.  3340 D i rec t  Access  Storage Fac i l i t y

.  3410/3411 Magnet ic  Tape Subsys tern

Up to  e igh t  f i l es  can be  used as  input  us ing  any  combrnat ion
of  the  preced ing  dev ices .  The f i le  ndrnes  must  be :  INPUT
o r  I N P U T l  ( b u t  n o t  b o t h ) ,  l N P L | T 2 ,  I N P U  1 3 ,  l N P U T 4 ,
l N P U T 5 ,  l N P U T 6 ,  l N P U T T .  a r r d / o r  l N P U T S .

T h e  f i l e s w i l l  b e  p r o c e s s e d  I N P U T  ( o r  I N P U - f  1 ) s e r i a l l y  t o

INPUTS regard less  o f  the  order  o f  the  OCL F I  LE s ta te -
ments .  The lowest  numbered input  f  i l e  w i l l  be  processed

f u l l y  f i r r ; t ,  t h e n  t h e  n e x t  n u r n b e r e c l  r r ) p u t  f i l e  w i l l  b e
processed in  i t s  en t i re ty ,  then th { l  r rex t  un t r l  iL l l  the  f i les
have been ind iv idua l l y  p rocessed in  sequence.  For  a  par t rcu-

la r  d isk  sor t  run ,  the  input  f  i l es  c lo  no t  have to  be  numbered
s e r i a l l y ;  t h a t  i s ,  t h e  f i l e  n a m e s  m i l y  b e  l N P U T 3 ,  l N P U T 5 ,
a n d  l N P U T S ,  o r  a  p a r t i c u l a r  r u n  c o u l c l  h a v e  j u s t  I N P U T B
a s  t h e  i r r p u t  f i l e .

A l l  s i n g l e - v o l u m e  d i s k  f i l e s  m u s t  b e  o n l i n e  p r i o r  t o  r u n n i n g
d i s k  s o r t .  H o w e v e r ,  w h e n  u s i n g  m u l t i v o l u m e  o f  f  l i r r e  d i s k
f i les ,  on ly  the  f i rs t  vo lume assrgnec l  to  each un i t  rnus t  be
mour r ted  pr io r  to  runn ing  drsk  .sor t .  When ls rng  3340
m u l t i v o l u m e  o f f l  i n e  c l i s k  f i l e s ,  D 1  r : a n n o l  b e  u s e o .

Input  record  length  is  de f inec j  as  the  record  lenqth  used
for  t f re  d isk  and/or  tape f i les .

Data Considerations: When running in a mult iple device
mode,  the  da ta  res t r i c t ions  fo r  any  one input  dev ice  app ly
to  a l l  inpu t  dev ices .  For  example ,  i f  d isk  input  i s  combined
wi th  a  7 ' t rack  t rans la te  input  f i l e ,  packed f ie lds  shou ld  no t

be  used in  the  d isk  sor t  spec i f i ca t ions  s ince  a  7 - t rack  t rans-
la te  record  can conta in  on ly  the  Sys tem/3  64-charac ter  se t .

I n p u t  c a n  b e  m i x e d  E B C D I C  a n d  A S C I I  w i t h  e i t h e r

EBCD lC or  ASCI  I  ou tpu t .  However ,  when ASCI I  i s  spec i f  ied ,
packed da ta  shou ld  no t  be  spec i f ied  in  the  d isk  sor t  spec i f i ca-

t ions  s ince  ASCI I  c loes  no t  suppor t  packed da ta ,

Overview of  Disk Sort  1 1



lnput: Model 15

Input  can be f rom any of  the fo l lowing devices:

. 5444 Disk Srorage Drive

. 5445 Disk Storage

o 3340 Direct Access Storage Facil ity

.  3344 Direct  Access Storage (Model  15D only)

. 341013411 Magnetic Tape Subsystem

Note:  For  the fo l lowing devices,  use a device independent
F I  LE staternent .

1442 Card Read Punch

2501 Card Reader

.  3741 Data  Sta t ion  or  3741 Programmable  Work  Sta t ion
d i rec t l y  a t tached

.  2 5 6 0  M u l t i - F u n c t i o n  C a r d  M a c h i n e  ( M F C M )

or

5424 Mul t i -Func t ion  Card  Un i t  (MFCU)

Up to  e igh t  f i l es  can be  used as  input  us ing  any  combina t ion
of  the  precerd ing  dev ices .  The f i le  names rnus t  be :  INpUT
o r  I N P U T l  ( b u t  n o t  b o t h ) ,  t N P U T 2 ,  t N p U T 3 ,  t N p U T 4 ,
l N P U T S ,  l N P U T 6 ,  l N P U T T ,  a n d / o r  t N P U T S .

The f  i les  w i l l  be  processed INPUT (or  lNpUTl  )  ser ia l l y  to
I N P U T B  r e g a r d l e s s  o f  t h e  o r d e r  o f  t h e  O C L  F I L E  s t a t e -
ments .  The lowest  numbered input  f  i l e  w i l l  be  processed
fu l l y  f i r s t ,  then the  nex t  numbered input  f i l e  w i l l  be  proces-

sed in  i t s  en t i re ty ,  then the  nex t  un t i l  a l l  the  f i les  have been
ind iv idua l l y  p rocessed in  sequence.  For  a  par t i cu la r  d isk
sor t  run ,  t  re  input  f i l es  do  no t  have to  be  numbered ser ia l l y ;
tha t  i s ,  the  f i le  names may be  lNpU- l -3 ,  lNpUTs,  and lN_
PUT8,  o r  a  par t i cu la r  run  cou ld  have jus t  lNpUTS as  the
i n p u t  f i l e .

S ing le -vo lume d isk  f  i l es  need no t  be  on l ine  pr io r  to  runn ing
d isk  sor t .  However ,  when us ing  mul t i vo lume o f f  l i ne  d isk
f i les ,  the  f i rs t  vo lume ass igned io  each un i t  must  be  mount -
ed  pr io r  to  runn ing  d isk  sor t .  When us ing  3340 mul t i vo lume
of f l ine  d isk  f  i l es .  D1 cannot  be  used.

1 2

Input record length is defined as the record length used for
the  d isk  and/or  tape f i les .  l f  the  3741 and/or  cards  are  the
on ly  input ,  t j re  input  record  length  is  the  la rges t  spec i f ied
for  the  3741 or  80  or  96  fo r  card  input  - -  wh ichever  i s
I a rgest.

Special Considerations.. When more than one input f  i le is
used,  the  fo l low ing  must  be  cons idered:

.  Addrout  i s  no t  a l lowed.

o  Auto  a i loca t ion  o f  the  work  f  i l e  shou lc l  be  used w i th
caut ion .  For  bes t  per fo rmance,  use  a  work  f  i i e
s ta teme n t_

.  The record  lengths  o f  a l l  d isk  (5444,8445,  o r  3340)
or  tape f i les  must  agree .  Th is  i s  no t  t rue  fo r  b lock
lengths .  Tape f i le  may have cJ i f fe ren t  b lock  tenqths .

Data Considerations: When running in a mult iple device
mode,  the  da ta  res t r i c t ions  fo r  any  one input  dev ice  app ly
to  a l l  inpu t  dev ices .  For  example ,  i f  d isk  input  i s  com_
bined w i th  5424 MFCU input ,  packed f  ie lds  shoutd  no t  be
used in  the  d isk  sor t  spec i f i ca t ions  s ince  96_co lurnn  cards
can conta in  on ly  the  Sys tem/3  64_charac ter  se t .

I n p u t  c a n  b e  m i x e d  E B C D I C  a n d  A S C I I  w i t h  e i t n e r
EBCDIC or  ASCI I  ou tpu t .  However ,  when ASCI I  i s  spec i -
f ied ,  packed da ta  shou ld  no t  be  spec i f ied  in  the  c l i sk  sor t
spec i f i ca t ions  s ince  ASCI  I  does  no t  suppor t  packed da ta .

Considerations for Writing the Output Fite Over the lnput
F i le :  l f  the  ou tpu t  f i l e  i s  to  be  wr i t ten  over  the  input  f i l e
( load to  o ld ) ,  the  ou tpu t  f i l e  w i l l  be  scra tched a t  the  end o f
j o b  u n d e r  t h e  f o l l o w i n g  c o n d i t i o n s ,  a s  t h o u g h  R E T A I N  S
had been spec i f ied  fo r  the  ou tpu t  F l  LE s ta temenr :

1 .  A  p a c k  c o n t a i r l i n g  a n  i n p u t  f i l e  i s  n o t  o n l i n e  a t  t h e
s tar t  o f  the  job  (de fer red  mount )

C A U T I O N

W h e n  r u n n i n g  d i s k  s c l r t  p r o g r a m  ( 5 7 0 4 - S M g )  u s i n g  o u t p u t
over  input ,  take  care  to  ensure  tha t  another  par t i t ion  does
not  share  the  f i le  to  be  over la id  dur i r - rg  sor t  execut ron .
l f  th is  cond i t ion  occurs ,  sor t  may no t  be  ab le  to  reopen
t h e  f i l e  a s  a n  o u t p u t  f i l e  a t  o u t p u t  t i m e .  T h i s  m a v  r e s u l t
i n  a n  u n r e c o v e r a b l e  h a l t .

Card  input  f  i l es  w i l l  have a  record- le r rg th  charac ter is t i c  o f  2 '  RETAIN S is  used on  the  F ILE s ta tement  fo r  the

the  dev ice .  l f  card  input  f i l es  a re  userd  w i th  d isk  o r  tape f  i l es ,  inpu t  f  i l e

the  card  input  i s  t runcated  or  padderJ  on  the  r igh t  w i th
b lanks  to  the  record  length  spec i f ied  fo r  the  d isk  o r  tape To avo id  th is  p rob le rn ,  use  RETAIN-T fo r  the  input  F ILE

f i les .  s ta tement .



Work File

The work  f i le  i s  genera l l y  an  area  on  d isk  wh ich  you have
set  as ide  as  a  work  a rea .  The d is l<  sor t  p rogram uses  th is
area  as  work i r rg  s to rage dur ing  th re  sor t ing  process .

T h e  F I L E  s t a t e m e n t  n a m e  m u s t  b e  W O R K .  l f  t h e  n a m e  o f
the  work  a rea  is  no t  WORK,  use  r the  LABEL keyword  to
ind ica t r :  the  f  i l e  you  w i l l  be  us ing .

A work  f  i l e  shou ld  be  g iven scra tch  s ta tus  (RETAIN S) ,  be
cause i t  i s  normal ly  c rea ted  dur i r rg  the  sor t  and has  no  func-
t ion  a f te rwards .  l t  i s  a lways  a l lo r :a ted  w i th  a  mul t i vo lume
at t r ibu te ,  even though i t s  F ILE s ta tement  mav ind ica te
s i n g l e  v o l u m e .

The work  f i le  may be  mul t i vo lunne,  bu t  a l l  o f  t i re  vo tumes
m u s t  b e  o n l i n e .  l f  e i t h e r  t h e  i n p u t  o r  o u t p u t  f i  l e s  a r e  m u l t i -
vo lunre  , : f f l i ne ,  the  removab le  un i ts  conta in ing  these mul t i -
vo lunre  o f f l ine  f i les  may no t  be  r - rsed fo r  the  work  f i le .

The work  f i le  may be  spec i f ied  on  the  5444 or  544b dr ives
but  no t  on  bo th .  An er ro r  occurs  i f  work  f i les  a re  a l loca ted
on both 5444 and 5445 drives.

When spec i fy ing  the  work  f i le  on  the  3340 (Mode l  j2  and
Mode l  15) ,  be  cer ta in  to  spec i fy  on ly  the  3340 rnarn  oara
area or  the  s imu la t ion  area ,  bu t  no t  bo th .

W h e n  a  n e w , c u t p u t  f i l e  i s  s p e c i f i r e d  a n d  a  w o r k  F I L E  s t a t e -
ment  i s  g iven  w i th  the  same ur r i t  as  the  ourput  f i l e ,  a  ha l t
can  occLr r .  The ha l t  i s  i ssued whc 'n  the  space a l loca ted  fo r
the  work  f i le  over laps  the  area  where  the  new outpu t  f i l e  i s
to  be  loca ted .  To  avo id  the  ha l t ,  e i ther  omi t  the  wor r
F ILE s ta temi - ' r r t  and le t  au tomat lc  a l loca te  hand le  the  work
f i le  o r  spec i fv  loca t ions  {o r  bo th  the  work  f i le  ano new our .
p u t  f i l e .

D i s k  s o r t  r v o r k  f  i l e s  a r e  o p e n e d  u r i t h  m u l t i v o l u m e  f  i l e
a t t r ibu ters .  l1 '  RETAIN-S is  used fo r  sor t  w i th  Mode l  15
data  packs ,  no  prob le rns  are  encountered .  However ,  i f  a
Sys tem/3  Mode l  6  o r  Mode l  i0  da ta  pack  is  used on  Mode l
l 5  a n d  a  n o n m u l t i v o l u m e  f i l e  i s  a t t e m p t i n g  t o  o v e r l a y  a n
o l d  S v s t e m / ! i  w o r k  f i l e  a n d  y o u  a r e  u s i n g  a l l t h e  o r i g i n a l
w o r k  F I L E  p a r a m e t e r s  ( L A B E L ,  T R A C K S ,  L O C A T I O N .
e t c ) ,  a  t e r m i n a l  e r r o r  w i l l  o c c u r .

When a  work  f i le  s ta tement  i s  spec i f  ied  on  Mode l  15
sys terns  fo r  3 i340s  (D i ,  D2,  D3,  l l4 ) ,  the  ver i f y  op t ion  is
taken f  rom the  f  i l e  s ta tement .  Co lumn 34 o f  the  sor t
header  s ta te rnent  i s  ignorer j .

Automatic Work File Allocation

l f  t h e  F I L E  s t a t e m e n t  i s  o m i t t e d  f r o m  t h e  d i s k  s o r t  O C L ,

d isk  sor t  uses  the  au tomat ic  a l loca t ro . .  f  unc t ion  to  a l loca te

f rom one to  a  max imum of  four  sc ra tch  areas ,  each on
a  d i f f e r e n t  d r i v e .  l f  f o u r  s c r a t c h  a r e a s  a r e  n o t  a v a i l a b l e ,
d isk  sor t  a t tempts  to  a l loca te  th ree ,  and so  on .  The scra tch

dreas  are  a l  loca ted  f rom:

i .  A v a i l a b l e  5 4 4 5  p a c k s  o r  3 3 4 0  a r e a s

2.  Ava i lab le  5444 f i xed  and removab le  packs

/y 'o fe .  See char t  in  the  pre face  o f  th is  manua l  fo r  the  d isk
s torage dr ives  app l icab le  to  a  par t i cu la r  sys tem.

T h e  f i r s t  c h o i c e  o f  t h e  a u t o m a t i c  a l l o c a t i o n  f u n c t i o n  i s  t h e
5445 D isk  S torage or  the  3340 D i rec t  Access  Storage
Fac i l i t y .  l t  a  5445 or  3340 cannot  be  used,  au tomat ic
a l l o c a t i o n  t r i e s  t o  f i n d  s p a c e  o n  t h e  5 4 4 4  d i s k s .

Automat ic  work  f i le  a l loca t ion  uses  scra tch  areas  f rom the

a v a i l a b l e  d i s k  p a c k s .  A  d i s k  p a c k  i s  c o n s i d e r e d  a v a i l a b l e
i f  the  pack  does  no t  need to  be  removed wh i le  d isk  sor t
r s  e x e c u t r n g .

O n  a n y  g i v e n  d r i v e ,  t h e  a u t o m a t i c  a l l o c a t i o n  s e l e c t s

t h e  l a r g e s t  c o n t i g u o u s  d i s k  a r e a  a v a i l a b l e .  T h e r e f o r e ,  a

1 o b  b e i n g  e x e c u t e d  i n  a n o t h e r  p r o g r a m  l e v e l  o r  p a r t i t i o n

m a y  n o t  f i n d  e n o u g h  d i s k  s p a c e  a v a i l a b l e .  T h i s  c o n d i t i o n
c a n  b e  m r n i m i z e d  t o  s o m e  e x t e n t  i f  t h e  d i s k  p a c k s  h a v e

b e e n  f r a g m e n t e d ,  t h a t  i s ,  i f  a  f i l e  i s  i n t e n t i o n a l l y  l o c a t e d

i n  t h e  m i d d l e  o f  a  p a c k ,  t h e r e  w i l l  b e  t w o  c o n t i g u o u s  a r e a s
ins tead o f  one.  The degree o f  pack  f ragmenta t ion  and the
loca t ion  o f  the  f ragmented f i les  must  be  eva lua ted  by  each
u s e r .

A l l  a u t o m a t i c a l l y  a l l o c a t e d  s c r a t c h  a r e a s  ( w o r k  f i l e  a r e a s )
are  re tu rned to  sys tem use a f te r  the  d isk  sor t  run  ls
c o m p l e t e d .

Notes:

1 .  D i s k  s o r t  m a y  e x h a u s t  t h e  w o r k  a r e a s  s e l e c t e d  b y
a u t o m a t i c  w o r k  f i l e  a l l o c a t i o n .  W h e n  t h i s  o c c u r s ,
s o r t  i s s u e s  t h e  m e s s a g e  W O R K  F I L E  T O O  S M A L L .
T o  b y p a s s  t h i s  c o n d i t i o n ,  i n c r e a s e  t h e  s i z e  o f  t h e  f r e e

areas  or  spec i fy  the  work  a rea  w i th  a  F  ILE s ta tement .
2 .  W h e n  r u n n i n g  a  d i s k  s o r t  j o b  u s i n g  a u t o m a t i c  w o r k  f i l e

a l loca t ion ,  never  change packs  un less  reques ted  to  do  so
by  a  message.

3 .  T h e  v e r i f y  o p t i o n  i n  c o l u m n  3 4  o f  t h e  h e a d e r  s t a t e m e n t
a p p l i e s  t o  a n y  a u t o m a t i c a l l y  a l l o c a t e d  w o r k  f i l e .

Overv i ew  o f  D i sk  So r t  13
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Autornatic Work Fite Allocation w,ith Muttiple File lnput
(Model l2 and Model l5)

l f  more  than one input  f i l e  i s  ass ig r red  to  a  spec i f i c  dev ice
type (5445 or  3340 or  the  5444) ,  then any  un i t  o f  tha t
type  tha t  con ta ins  an  input  f  i l e  w i l l  no t  be  used fo r  au to_
mat ic  work  f i le  a l loca t ion-

F o r  e x a r r p l e ,  i f  f i l e n a m e  I N p U T  i s  a s s i g n e d  t o  u n i t  D 1 .
I N P U T 3  t r :  u n i t  R 2 ,  a r r d  l N P U T T  t o  u n i t  D 2 ,  u n i t s  D l  a n d
D2 are  r ro t  ava i lab le  fo r  au tomat ic  a l loca t ion  s ince  more
than one f i le  i s  ass igned to  the  5445.

rvo te . '  L ,n i t  R2 rs  ava i lab le  s ince  or r l y  one input  f  i l e  was
assrgnec l  to  tha t  dev ice  type .

Directeo' Automatic Work Fite Allocation
(Model 112 and Model lS)

ln  o rder  to  l im i t  o r  se lec t  the  5444,5445,3340,  o r  3344
dr ives  tha t  a re  ava i lab le  to  d isk  sor t  fo r  au tomat ic  work  f i le
a l loca t ion ,  you  can use a  SWITCH OCL s ta tement .  The
SWITCH s ta tement  cons is ts  o f  e igh t  charac ters ;  one fo r
each o f  rher  e igh t  ex te rna l  ind ica tors  (U1 Ug) .  The f  i r s t
o r  le f tmost  charac ter  g rves  the  se t t ing  o f  ind ica tor  U j ;  the
second g ives  the  se t t ing  o f  U2;  and so  on .

U1 and  U2  =  00
0 1

When request ing  a  5444 d i rec ted  au tomat ic  a l loca t ion ,  U 1
must  be  0 ;  U2 must  be  

' i  
;  and  U6,  U7,  and/or  Ug can be

s e t  t o  i .

Note :  For  a  5444 d i rec ted  au tomat ic  a l loca te ,  F1  is  a lways
cons idered ava i lab le  fo r  au tomat ic  a l loca t ion  o f  the  work
f i le .  l f  U6,  U7,  and U8 are  a l l  se t  to  0 ,  then on ly  F :  . l  i s
cons idered fo r  au tomat ic  a l loca t ion  o f  the  work  f  i l e .

When request ing  a  544513340 d i rec ted  au tomat ic  a l loca_
t ion ,  U1 and U2 must  be  se t  a t  1  and a t  leas t  one o f  Ub,
U6,  U7 ,  and U8 must  be  se t  to  1 .

For  example ,  i f  you  want  to  d i rec t  au tomat ic  a l loca t ion  o f
the  work  f i le  to  D1 and D2,  the  SWITCH s ta tement  wou ld
o e :

/ /  s w r T C H  1 1 0 0 1 1 0 0

T o  d i r e c t  a u t o m a t i c  a l l o c a t i o n  t o  R  1  a n d  F  1 ,  t h e  S \ , 4 / I T C H
s t a t e m e n t  w o u l d  b e :

/ /  swrTCH 01000100

The SWITCH s tarement  musr  be  inc luded a f te r  the  LOAD
or  CALL s ta tement  and be fore  the  RUN s ta temenr ,

D i rec ted  au tomat ic  a i loca te  does  no t  ensure  tha t  space is
a v a i l a b l e  o n  t h e  d e s i r e d  d r i v e s ;  i t  o n l y  d i r e c t s  d i s k  s o r t
reques ts  fo r  work  space to  these dr ives .

The s ize  o f  the  work  space depends on  the  number  o f  inpu t
records  and the  s ize  o f  the  record  th rough the  in te rmed ia te
passes .  Because space a l loca t ion  occurs  p r io r  to  sor t
genera t ion ,  es t imates  o f  the  s ize  o f  the  work  f  i l es  a re  no t
known when the  space is  a l loca ted .  There fore ,  wnen
automat ic  a l loca te  i s  used,  i t  i s  qu i te  poss ib le  tha t  n rore
space w i l l  be  a l loca ted  than is  necessarv .

l f  the  un i ts  ind ica ted  on  the  SWITCH s ta tement  fo r  a
5445/3340 d i rec ted  au tomat ic  a l loca te  a re  no t  ava i lab le ,
au tomat ic  a l loca t ion  takes  p lace  on  a l l  ava i lab le  544.4
oac  ks .

l f  the  d i rec ted  au tomat ic  work  f i le  a l loca t ion  is  use t l  fo r
a  job ,  an  appropr ia te  SWITCH OCL s ta tement  must  be
r n c l u d e d  w i t h  t h e  d i s k  s o r t  O C L  s t a t e m e n t s .  l t  i s  t h e
presence o f  a  SWITCH OCL s ta tement  tha t  de termi r res
i f  d i rec ted  a l loca t ion  is  used.  l f  there  is  no  SWITCFI  OCL
OCL s ta tement ,  the  ex terna l  ind ica tors  a re  no t  tes ted .

No req  ues t
5444 d i rec ted  au tomat ic  a l loca te
is  reques ted
No request

5445 /3340 di rected automattc
a l loca te  i s  reques ted

Not  used

When se t  to  a  1 ,  the  un i t  reques ted
rs  cons idered ava i lab le  fo r  au to
a l loca t ion  o f  the  work  f i le

1 0
1 1

U3  a r rd  U4

U 5 ,  U 6 ,  U 7 ,
and tJ8

F i l e

A l loca t ion

5444 d i rected

5445/3aJ40
o I  rected

u 1 & u 2 l u 3  l u 4  l u s l u o

1 4



When dr ive  3  (o r  4 )  i s  spec i f ied  1 'o r  a3344,  a l l  ma in  da ta
areas  on  tha t  d r ive  w i l l  be  searched fo r  space.  For  example ,

i f  no  F ILE s ta tement  i s  p resent  and i f  the  SWITCH
sta tement  i s  / /  SWITCH 1  1XX0010.  d isk  sor t  looks  fo r
work  space on ly  on  dr ive  3 .  D31 is  searched f  i r s t ,  then
D 3 2 ,  t h e n  D 3 3 ,  a n d  f i n a l l v  D 3 4 ,

l f  two or  more  dr ives  are  spec i f i r :d ,  the  search  fo r  work
space a l te rna tes .  For  example ,  i f  no  F  ILE s ta tement
is  p resent  and i f  the  SWITCH s ta tement  i s

/ /  SWITCH 1  1XXO1 10,  d isk  sor t  looks  fo r  work  space
on dr ive l  2  and dr ive  3 .  The h ighes t  numbered dr lve ,  D3
in  th is  example ,  i s  searched f  i r s t ,  l f  space f  o r  one scra tcn
a r e a  ( e v e n  a  s i n g l e  t r a c k )  i s  f o u n d  o n  D 3 1 ,  t h e n  D 2  i s
searched,  fo l lowed by  D31 aga in ,  and then D32,  D33,  and
D34 in  tha t  o rder .

Output File

The ou tpu t  f i l e  con ta ins  the  sor ted  f i le .  The d isk  f i le  can
have sequent ia l  o rgan iza t ion  on ly .  Or . ; tpu t  o f  the  program
is  in  one o f  th ree  fo rmats :

Tags or addrout

Tag a long

Summary  tag  a long

Page oI  SC21-7522-8
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The t i le  s ta tement  name must  be  OUTPUT.  The LABEL
keyword  can be  used to  ident i f y  the  ac tua l  f i l e  be ing  used.

l f  the  or , tpu t  f i l e  ex is ts  be fore  the  sor t  ( i t  i s  o l ; j ) ,  i t  cannot
have per  n ' ranent  s ta tus  s i r tce  you cannot  wr i te  in to  a  perm-

anent  i i l r , : .  F l , rwr :ver ,  i f  the  ou tpu t  f i l t r  i s  bu i l t  dur ing  the
sor t ,  t t  r l , rn  have permanent  o r  temporary  s ta tus .

T h e  o u i l r u t  f i l e  r n a y  b e  m u l t i v o l u r m e  ( o n l i n e  o r  o f f l i n e ) .
Hower r r ,  fo r  I jORTA jobs ,  when the  input  f  i l e  i s  p rocessed,

t h e  s o r  t r : d  a d d r o u t  f i l e  m r r s t  b e  o n l i n e .

Def  e r re r i  rnount ing  o f  the  ou tpu t  t i l e  i s  a l lowet1  (no t ice  tha t
t t r r : ;  doer  r - ro t  re fe r  to  the  sys tem ocL DEFER parameter ) .
' l -h is  

n reans  t l la t  the  ou tpu t  f i l e  does  no t  have to  be  on l ine
pr io r  t to  rL rnn inq  d isk  sor t .  The ou tpu l  f i l e  spec i f ied  in  the
F I L E  s t a t e m e n t  m a y  b e  o l d  o r  n e w .

One use o f  de fer red  ou tpu t  mount ing  is  to  use  the  same re-

movab le  un i t (s )  to r  bo th  the  input  and ou tpL l t  f i  les ,  bu t
w i th  the  input  and ou tpu t  f i l es  o r r  d i f fe ren t  packs .  In  th is
case,  Lhe shared removab le  un i ts  mav no t  be  used fo r  the
w o r k  f i l e r .  F o r  e x a m p l e :

In  th is  case,  pack  AAAAAA must  be  mounted or r  R1 pr io r

t o  r u n n i r r g  d r s k  s o r t .  T h e  m o u n t i n g  o f  p a c k  B B B B B B  o n

R1 is  de t fe r re r l  un t i l  la te r .  R1 mav no t  be  used fo r  the  work
f  i l e .

D i s k  r , o r  l  d e l a u l r s  t < . r  r e w i n d i n g  a n d  u n l o a d i n g  t a p e  f  i l e s .

Var iab le  iength  b locks  are  no t  a l lowed by  d isk  sor t  tape

l / O ;  t h r ' 1 o b  e n r . l s  i f  t h e y  a r e  e n c o u n t e r e d .

lVote :  ln  the  ou tpu t  f  i l e ,  the  order  o f  records  hav ing  dup l i -
ca te  cor ) t ro l  f  ie lds  i s  unpred ic tab le .  Th is  does  no t  imp ly

tha t  the  ou tpu t  i s  incor rec t ,  however ,  s ince  the  cont ro l
l ' i e lds  u rer re  i r r  o rc le r .

7-Track Tape Considerations

lf  nonstandard and unlabeled tapes are used, extreme care

must  be  taken when c rea t ing  a  f i le  us ing  conver te r ,  t rans-

lator, and parity parameters. Since no labels are given with

b lock  and record  s izes  on  th is  type  o f  tape,  iden t ica l  F ILE

statements are necessarv each t ime the 7-track tape is used

as input  fo r  a  job .  l f  an  er ro r  does  occur ,  d isk  sor t  cannot

recognize the error. No diagnostic is given.

l f  standard labeled tapes are used, identical Fl LE statements

are st i l l  necessary each t ime the same 7-track tape is used

as input  fo r  another  job .  S ince  there  are  labe ls  g iv ing  b lock

and record sizes, disk sort can diagnose errors i f  identical

F ILE s ta tements  a re  no t  g iven .

l f  7 - t rack  tape is  used fo r  e i ther  inpu t  o r  ou tpu t ,  the  con-

verter or translator must be used. Refer to Ihe IBM

System/3 Models 8, 10, | 2, and | 5 Components Reference

Manua l  .  GA21-9236,  fo r  a  d iscuss ion  o f  the  conver te r  and

the  t rans la to r .

Overview o[  Disk Sort  15



The t rans la to r  cannot  be  used i f  ou tpu t  i s  7 - t rack  tape and
packed da ta  o r  summary  da ta  spec i f  i ca t ions  are  used.

l f  inpu t  i s  7 - t rack  tape w i th  the  t rans la to r  on ,  rhen inc lude,
omi t ,  and f ie ld  spec i f  i ca t ions  w i th  packed da ta  a re  nor
a l lowed.

l f  SORTA (addrout )  sor t  i s  spec i f  ied ,  ou tpu t  cannot  be
7-track tape.

9-Track Tape Considerations

A te rmina l  e r ro r  occurs  i f  the  tape f  i l e  i s  ASCI I  ano
ASCI I -YES is  no t  spec i f ied  fo r  bo th  the  input  f i l e  and the
outpu t  f i l e .

l f  the  ou tpu t  fo r  a  SORTA (addrout )  sor t  i s  to  be  on  rape
and ASCI I  t rans la te  has  been spec i f ied ,  a  te rmina l  e r ro r  i s
generated and the sort job ends.

For  tape ou tpu t  f rom an addrout  sor t ,  the  log ica l  record
length  (RECL-on f i le  s ta tement )  must  be  18  pos i t ions .

Restr ict ions on the Use of Mult i f i le fapes (Model 15)

You must  adhere  to  the  fo l low ing  res t r i c t ions  when us ing
mul t i f i l e  tape vo lumes:

1 .  A l l  f i l es  in  the  vo lume must  ber  labe led  in  the  same
manner ;  tha t  i s ,  a i l  must  be  s tandard  labe led  f i les  o r
a l l  must  be  un labe led  f  i l es .

2 .  A l l  f i l es  in  the  vo lume must  be  recorded in  the  same
dens i ty .

3 .  A l l  f i l es  in  the  vo lume must  be  recorded in  the  same
mode ( t rans la te ,  conver t ,  o r  par i t y ) .

l f  the  las t  f i l e  on  a  mul t i f i l e  re r : l  i s  con t inued on  a
subsequent reel.  the two reels consti tute an aggregate.
The res t r i c t ions  in  1 -3  app ly  to  a l l  vo lumes o f  the
aggregate. In addit ion, al l  volumes of the aggregate
must be either 7- or 9-track (7-track and 9-track reers
may not be mixed in the same aggregate).

Standard labeled 7-track tapes,, i f  preposit ioned,

shou ld  be  prepos i t ioned to  a  po in t  jus t  be fore  a
HDRI  record .  Otherw ise ,  tape da ta  checks  or  run-
away may occur.

Refer to the IBM System/3 Model li System Control pro-
gramming Reference Manual , GC21 5077 anr) System/3
Control Programming Concepts and Reference Manual ,
G C 2 1 - 5 1 6 2 ,  f o r  d i s c u s s i o n s  o f  t a p e  r n u l t i f i l e  v o l u m e s .

1 6

How to Supply OCL Statements for the Model 6

lnstallations without an Online Data Recorder or a 3741
Data Station: l f  your instal lat ion does not have an onl ine
data recorder or a 3741 Data Station, you wil l  use conversa-
t iona l  OCL tc  g ive  the  sys tem the  in fo rmat ion  i t  needs  to
run  the  d isk  sor t  p rogram.

Append ix  A  summar izes :

o  Which  OCL cyc le  to  use  (depend ing  on  the  type  o f  sor t
you want  to  do)

o How to respond to the keywords in each cycle

lnstallations with an Online Data Recorder or 3747 Data
Sta t ion :  l f  your  ins ta l la t ion  has  (1 )  an  on l ine  da ta  recorder
( l  BM 5496 Data  Recorder  o r  I  BM 129 Data  Recorder ) ,  (2 )

a direct ly attached 374' l  Data Station, or (3) a direct ly
attached 3741 Programmable Work Station, you can also
supp ly  OCL s ta tements  on  96-co lumn punched cards .  80-
column punched cards, or 96-byte diskette records.

The IBM System/3 Model 6 Operation Control Language
and Disk Utility Programs Reference Manual, GC21 7516,
exp la ins  how to  code OCL s ta tements  on  cards .  To  supp ly
OCL statements on cards, you must establ ish the data
recorder  as  the  OCL input  dev ice .  Ins t ruc t ions  on  how to

do this are contained in the IBM System/3 Model 6 Oper-
ator 's Guide, GC21 -7501. To supply OCL statements f rom

a diskette, refer to the IBM System/3 3741 Reference

Manual, GC21-51 i  3.

Wi th  o r  w i thout  an  on l ine  da ta  recorder ,  OCL s ta tements

and er ro r  messages w i l l  be  pr in ted  ou t  on  whatever  ou tpu t
dev ice  you spec i fy  in  your  LOG s ta tement  a t  lPL .  (See the
IBM System/3 Model 6 Operator's Guide, GC21-7501 , for

de ta i led  d iscuss ion  o f  the  IPL procedure . )

How to Supply OCL Statements for the Model 10

You can supp ly  OCL s ta tements  v ia  the  dev ice  you se lec t
as  the  sys tem reader  ( the  conso le  keyboard ,  1442,  MFCUI  ,
MFCU2,  o r  3741) .  For  a  d iscuss ion  o f  se lec t ing  the  sys tem
reader, see the IBM System/3 Model l0 Disk System Oper-
ator 's Guide, GC21 7508.

To supp ly  OCL s ta tements  f rom the  d iske t te ,  re fe r  to  the
IBM System/3 3741 Reference Manua! , GC21-S1 i 3.

5.



How to Supply OCL Statements for the Model 12 4. Number of sequence specif icat ions in the sort program.

The greater the number of sequence specif icat ions,
You can supp ly  OCL s ta temenl .s  v ia  the  c ,cv ice  you se tec t  the  longer  i t  takes  to  run  the  sor t  job .
as  the  sys tem reader  (1he conso le  keyboard ,  1442,MFCU1 ,
MFCU2,  o r  3471) .  For  a  d iscuss ion  o f  se lec t ing  the  sys tem 5 .  Whether  you are  us ing  an  a l te rna te  co l la t ing  sequence.
reader, see the IBM System/3 l l4odel l2 Operator 's Guide, An alternate col lat ing sequence can ir icrease the t ime
GC21 5144. i t  takes to run the sort ioo.

To supp ly  OCL s ta tements  f ro rn  the  d iske t te .  re fe r  to  the  6 .  Where  the  f i les  a re  loca ted  on  the  d isk .  l f  the  d isk
lBMsys tem/33741 ReferenceManua l ,  GC21 5113.  a rmhastomakemanyext ra rnovernents . the  sor t

t ime w i l l  inc rease.  Th is  fac to r  i s  espec ia l l y  s ign i f i can t
fo r  jobs  w i th  mu l t i vo lume f i les .

How to Supply OCL Statements f or the Model 15

7.  Order  o f  the  cont ro l  f ie lds  in  the  input  recorc l .
You can supp ly  OCL s ta tements  v ia  the  dev ice  you se lec t

as  the  : ;ys tem reader  (1442,2501,  l / lFCU1,  MFCU2,  con-  L  Whether  o r  no t  au tomat ic  work  f i le  a l loca t ion  is
s o l e ,  M F C M 1 ,  M F C M 2 ,  o r  3 7 4 1 ) .  F o r  a  d i s c u s s i o n  o f  s e l e c -  b e i n g  u s e d .
t ing the system reader, see the trBM System/3 Model l5
Operator 's Guide, GC21 -5Q75. 9. Whether you are usirrg the nonverify option. By using

th is  op t ion .  da ta  wr i t ten  on  the  work  f i le  w i l l  no t  be

verif ied. The result is a decrease in the t inre i t  takes
T I M I N G  C O N S I D E R A T ] O N S  t o  s o r t  a  j o b .

The t i rne  i t  takes  to  sor t  a  f i le  depends on  these fac to rs :  Each o f  these fac to rs  i s  d iscussed in  de ta i l  i r r  Append ix  [ - )

1 .  1 {ow much main  s to rage ' you  ass ign  fo r  the  program's

use.  The la rger  the  main  s to rage a i loca t ion ,  the  less

t ime i t  takes  to  run  a  sor r :  iob .

2 .  Number  o f  records  you v /an t  io  sor t ,  The grea ter

the  number  o f  records ,  the  lo r rger  i1  takes  to  sor t

l h e m .

3 .  S ize  o f  the  records .  The la rger  the  records ,  the  longer
i t  takes  to  so f t  them.

Overv i ew  o f  D rsk  So r t  17



PROG RAMMI NG CONSI D E RATIOT\IS

Addr r :u t  Sor ts  (SOF{TA) Tag  A long  So r t s  (SORTR.  SORTRS)

Core Storage
Requ i remen l s

L e s s  t h a n  t a g  a l o n g  { i o r t M o r e  t h a n  a d d r o u t  s o r l

Work  F i l e  S rze N e e r l  o n l y  b e  b i g  e n c u g h

l o  h o L d  c o n t r o l  f  i e l d s  a n d

I  e l a t i v e  r e c o r d  n u m b e r s l

Mus t  be  b i g  enough  t o  ho ld  en t i r e
f  i l e

Sorted Output R e l a t r v e  r e c o r d  n u m b e r s

o n l y
Sor ted  ou tpu t  r eco rds  can  con ta rn
da ta  on l y ,  con t ro l  f i e l ds  on l y .  o r
bo th  da ta  and  con t ro l  f i e l ds

I n p u t  F i l e r I n p u t  f i l e  s h o u l d  n o t  b e

o v e r  l ; i d  b y  o u t p u t  f  i l e

I n p u t  f i l e  c a n  b e  o v e r l a i d  b y  o u t p u t
f  i l e r  ( t h e  i n p u t  f  i l e  c a n  d o u b l e  a s

t h e  o u t p u t  f i l e )

J o b  T i m e U s u a l l y  s h o f  t e r U s u a l l y  l o n g e r

r T h i s  l e t s  y o u  s o r t  l a r g e  f  i l e s  w i t h o u t  c h : r n g i n g  p a c k s .

z T h e  s p a c , e  { o r  t h e  o u t p u l  f  i l e  m a y  b e  t h , :  s a m e  a s  t h a t  o f  t h e  i n p u t  f i l e .  I n  o t h e r  w o r o s ,
t h e  o u t p u t  f i l e  m a y  o v e r r a y  t h e  i n p u t  f  i  e .  H o w e v e r ,  g o o d  p r o g r a m m i n g  p r a c t i c e  i s  t o
n e v e r  o v e r l a y  a  f i l e  y o u  s / a n t  t o  s o r t ,  u r l e s s  y o u  h a v e  f i r s t  m a d e  a  b a c k u p  c o p y  o f  t h e
f i l e .  W h e n  u s i n g  t h e  i n p u t  f i l e  a s  t h e  o u t p u t  f i l e ,  y o u  m u s t  s p e c i f y  t h e  s a m e  s p a c e
( n u m b e r  o f  r e c o r d s  o r  t r a c k s ) ,  l o c a t i o n ,  a n d  l a b e l .

1 8



SPEC]FICATIONS FOR TAG ALONG SORT {SORTR)

The shaded co lumns are  the  ones ,y 'ou  rnus t  cons ider  fo r  a
tag  a long sor t  lo t j .

.T

F
I
I

I
I
I
I

ll'-- -l- t
-1

i

I
- t .
, l

l

D : l i n i t i o n  o f  n o r n r a l  c o r r t r o l  f i e l d s

D : : l i n r l i o n  o f  o p p o s i t e  c o n t r o l  t i e l d s

D r : f  n r t r o n  o f  t o r c e r l  c o n t r o l  f  i e l d s

D r : f  i n i t r o n  o f  c l a t a  f  i e l d s

Compar i son  o f  two  i npu t  r eco rd  t r e l ds

Compar i son  o f  an  i npu t  r eco rd  f i e l d  and  a  cons tan l

Ove rv i ew  o f  D i sk  So r t  19



S P E C I F I C A T I O N S  F O R  A D D R O U T  S O R T  ( S O R T A )

The shaded co lumns are  the  ones  you must  cons ider  fo r  an
addrout sort job.

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

Record T

. , ' , ' l
I

i r . { 1 .

L C

L f

- - - ' - - - - l

o l ' l !11 l l r l l i ll I l r l ; l l l i , i l
I  l r l  L I  Cumpar i son  o t  an  i nnu t  r eco rd  f  i e l d  and  a  cons tan t  f -

o l o l
t r ti I

l t l
-  F ie ld

I

rT
i i i

l l l I t ,
l ; " * _ _

i l f  a  * l  I  
CornPar rson o{  tw t i npu t  r eco rd  f i e l ds

i , l r l i i ' r i i
i l ' i l , l i l l
i r l , i l r i l l i iI

Def i n i t i on  o f  f o r ced  con t ro l  f i e l ds

20



S P E C I F I C A T I O N S  F O R  S U M M A R Y  S O R T  ( S O R T R S )

The shaded co lumns are  the  ones  you must  cons ider  fo r  a
summary  sor t  job .

l";
l F r

im
l l l ,
lErs
lf-t

Record Type

Con t ro l  f  i e l d  and
sequence  i n f  o rma t i o r . t

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

! l
i l .
j l ,
, I

i

- - - - - - - ' t

, r l  ( . f t r  I

\ J r r "  I

I

a'l '-l I -l I u
F  i e l d .

1 t l
. l . . . t - . . - t .

F i e l d

i J - l I

[+
?

l
I

I
I ! I l l i

<-F ie ld++
l l

uonstant ---.....+

I  Compar i son  o {
il_

I' i i i r t l '

'
wo i npu t  r eco rd  f  i e l ds  I

I

' I

l r

l , r l

1 r ' t
. l
'

J i i

Overview of  Disk Sort  21



Page ol SC21-7522
lssued 29 September 1978
B y  T N L :  S N 2 1 - 5 6 5 1

Chapter 3. Header Specifications

Heade r  spec i f  i ca t i ons  t e l l  d i s k  so r t :

a What type of  sort  you i l / i , i l t  !u dt j

o r  summary  t ag  a l ong )

o How you want to format (arrange i  rh8 St! ' l i j i r  '  :r

COLUMN SUMMARY

Columns
that must be
f i l l ed  i n

0  o r  b i ank

o lvha t ,  i f  a r ry .  svs iem in fo rmat ion  you want  p r in ted  { to
d , i j  r " ; - l  i  !  - : i r  ' .  1 i l u ( ' r : 9 ,

Renierntler. use o'r lV one header l ine foi '  each sort i<;b.

Co lumns tha t

must  be  f i l l ed

in for a tag

along sort

Sequence  sp i r c , l  i cd t r u r r  l r nc )
Diagnostac rr :e5sagei
Program-s' -aru:  rndssages
Actron nressage:

Program-starus messages
Act iOn lnessages

Pf in t  ac t ro f i  r , r ( ' s5d ! lcs  . : )n iv

Pr in t  no th rnc

Keep contro l  t ,c i<r ;  in outp. . i r  recorc is in tag along sort  Jobs

Data  w. r r l l ,e i l  c l i r  tne  wOrk  t r ie  w* r l l  no t  be  ve i l t ted

I -4096

B lan  k

B l a n k

39

37-38

4G45

4U12

Reserve< l  f r r r  5y51sqa u- . "

12-44 i S t o r a g e  s i r e  l { r  e \ i r u l e  t h e  o b r e c t  n r o ' J u l e  r n  m u i t r p l e s  o 1
, ? K  i f u l o C e l  r -  " : ; .  i " , ! \ r  5 r ) r . t  , : i ; ' 1 1 4 . 5 f u ' 1 7  a n O : 1 9 9 - A T H

B i e :  r i .

l  r j d t c a l e g ' ! a ; x  i r : - , ; , !  r  r i  j i i j  i l  r f r  u ,  : j , u l t g i :  i l r  c o l l , r  i r , :  4 i - l . 4 3

I  ; l t l cc te t  i5  i , . :_ : r ' ;  r , . r . \  : j . ' f l  15 . , r_ j4  51"1?t  o i l t y  j: - -
i  I n { 1 1  3 1 6 . ' i i i ' P 3 i r  r j I i :  1 a : * :  i ] i ; i l r .  A  r { a . 0 f d  l e i l i j t i

i  r r r  r , c i u n ' r r :  4 + 4 . i  , i i r . 1 r ,  j S  L f  y ,  i i , t 1  5 ' ,
'  I  i5704StVi  , . ;  r : i r ;  . .

A n y  5 v . r . r r r  - { , ; : . ,

E l a  n k

At;;,',.', .,,;., t -

I  CCPfDrs t  Sur  r  J I - r jec t  p i  u ! rdn l  narnc

I  Page number

H e a d e r  I  I n e  i d e n i  ; t i c a i i o r i

SOt] TA,

soFiT iri

sonrr.s

A c l d r o u t  s c r t  i c !

T a g  a i o n q  s L : ! t  i l l l f

sr*-*r. "d-'s;.;;;t
Longest  c rJ r t ro i  ! ,e id  used rn  sor t ing  the  records

A

D

Ilecords in sorted f r le tc  be i r r  ascendinq order bV contro l  f ie lds

Records  In  sor ied  f , !e  to  i re  In  dcscend ing  order  by  cont ro l  t ie lds

Not  used in  ! i ! s i  so !  I  lL l i - i s

Use standarc!  Sv-sternl3 col lat rng sequence in compare operat ions

Use an al tefnare Svs:enr, '3 coi tatrng sequence in cornpare operat ions
ALTSEO s taL r i , r t r i i s  w r , ;  de l i i r a  t nc  co i l a t i ng  y l quence  t o  be  used

Drop contrc l  t ie lds f rom outDut recorc ls in tag along sort  iobs

Length  o f  c r l r ipu t  records  in  tag  a long sor t  jobs

N o t  r r s e d  . J r  d , " (  s o r l  1 0 3 :

22
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C O L U M N  D E S C R I P T I O N S

Columns 1-2  (Page Number )  and 3-5  (L ine  Number )

P a g e  n u m b e r  ( c o l u m n s  1 - 2 )  a n d  l i n e  n u m b e r  ( c o l u m n s  3 - 5 )
fo rm a  5-d ig i t  sequence number .  As  the  program reaos
sequence spec i f  i ca t ions ,  i t  c i recks  the  sequence numbers  to
make sure  they  are  no t  in  descer rd ing  order .  l f  the  numbers
are  i r r  descend ing  order  ( fo r  exarnp le ,  i f  page 02  spec i f i ca-
t ions  come before  page 01  spec i f  i ca t ions)  and spec i f  i ca t ions
are  be ing  pr in ted ,  the  program r ,n , i l l  p r in t  a  warn ing  nex t  to
the  l ine .  A f te r  a  warn ing  is  i ssued ( the  le t te r  S)  the  program
cont inues  read ing  the  res t  o f  the  spec i f i ca t ion  l ines  and then
ha l ts  and wa i ts  fo r  fu r ther  ins t ruc t ions  f ro rn  the  operaror .
The opera tor  can e i ther  cont inue or  end the  iob .

Because page number  app l ies  to  a l l  l i nes  on  a  page,  co lumns
1-2  appear  on ly  once,  in  the  upper  r igh t  corner  o f  the  page.
You number  the  pages in  ascend ing  order .

The l ine  number  o f  t i re  header  l ine  is  a lways  000 and is  p re-
pr in ted  on  the  cod ing  sheet .

Co lumn 6  (L ine  Type)

Co lumn 6  o f  the  header  l ine  conta ins  a  p repr in ted  H to
i d e n t i f v  t h e  l i n e .

Cof  umns 7-12  (Job l

C o l u m n s  7 - 1 2 t e l l  t h e  p r o g r a m  w h a t  t y p e  o f  s o r t  i o b  y o u

want  to  do .  SORTA means addrout  sor t .  SORTR means
tag  a long sor t .  SORTRS means summary  tag  a long sor t .

Heade rSpec i f i ca t i ons  23



Pase  o f  SC21 -7522 -8
l ssued  28  March  1980
B y  T N L :  S N ; 2 1 - 5 7 0 4

Columns 13-17 [Larqest  Sum ( in Bytes]  of  Contro l  F ie ld
Lengths for Any Record Typel

To calculate th is  entry :

1 . Add together the lengths of rhet control f  ields (N, O.
or  F : in  co lumn 7  o f  f ie ld  spec i { i ca t ions l  io r  each type
o f  i n p u t  r e c o r d .

P lace  the  la rges t  o f  these to ta ls  in  co lumns 13-17.
(Your  en t ry  must  no t  exceed 256. )

For more information, see Control Fields under Column 7.
F iel d Descri pt io n S pec i f icatio ns.

The fo l low inr l  spec i f  i ca t ion  sheet  conta ins  an  example
o f  t h e  c a l c u l a t i o n  f o r  t h e  e n t r v  i n  c o l u m n s  1 3 - 1 7 .

2 .

t--
t = -

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

;*;:l
" l

I

f

i:

5
4
7
5
1

Len gt h

o t  F i e l d s

( - fype N)
T o t a l

24



Column 18 (Ascend ing  or  Descend ing  Sequence)

Cont ro l  f  ie lds  cont ro l  the  sequencr - '  o f  records  in  the  sor ted
outpu t  f  i l e .  Your  co lumn 1B ent ry  i r - rd ica tes  the  sequence
in  wh ich  r lou  want  the  records  sor ted :

C o l . 1 8  E n t r y Sequence

A A s c e n d i n g  s e q u e n c e

b v  c o n t r o l  f  i e l d

D Descenc l ing  sequence

b V  c o n t r o l  f i e l d

Column 26 {Co l la t ing  Sequence}

Co lumn 26 spec i f ies  the  co l la t ing  sequence you want  d isk
sor t  to  use  in  compare  opera t ions .  (Compare  opera t ions
determine whether  one charac ter  i : ;  equa l  to ,  g rea ter  than,
or  less  than another  charac ter . )

Sta n da rd ri.)o I I a t i n g Seq u e nc e

A b lank  in  co lumn 26 te l l s  the  sys tem to  use  the  s tanc la rd
Sys tem/3  co l la t ing  sequence.  There  are  s l igh t  var ia t ions  in
the  s tandard  co l la t ing  seqt . tence depend ing  on  whether  yo t t
a re  us ing  bo th  the  zone and d ig i t  por t ions  o f  the  cnarac ters
in  your  records ,  t l ' re  2o ' ' ' .  por t ions  on ly ,  o r  the  d ig i t  por t ions
on ly .  Append ix  C shows the  comple te  co l la t ing  sequence
f o r  e a c h  s i t u a t i o n .

A lternate Co I lat i ng Seg uence

An S in  co lumn 26 te l l s  the  prograrn  yo , . t  want  to  c i tange
the  s tandard  co l la t ing  sequence.  To  do  th is  you must
supp ly  AL.TSEO s ta tements  immedia te ly  fo l low ing  the
header  spec i f i ca t ions  (Append ix  C te l l s  you  how to  code
A L T S E O : ; t a t e m e n t s ) .

Do no t  use  a  packed or  unpacked fac to r  1  in  an  1n"1rO*  or -
o m i t  r e c o r d  t y p e  s p e c i f i c a t i o n  ( P  o r  U  i n  c o l u m n  8 )  i f  y o u
s p e c i f y  a r r  a l t e r n a t e  c o l l a t i n q  s e q u e n c c .

/Vofe . '  Genera l l y ,  the  on ly  users  o f  a l te rna te  co l ia t lng
sequences  are  European f i r rns  tha t ,want  to  inser t  spec ia l
a lphabet ic  charac ters  (such as  the  C ierman a ,  o ,  and i j  anc l
the  Spar r ish  f r )  in to  the  s tandard  Sys tem/3  co l la t rng  sequence

pase  o f  SC21_7b22_8
tssued  28  March  1990
B y  T N L :  S N 2 1 _ 5 7 0 4

Cofumn 27 lPrint Option)

The d isk  sor t  p rogram can pr in t :

.  Sequence spec i f i ca t ion  l ines

a D iagnost ic  messages,  fo r  a i ty  e r ro rs  in  sequence
spec i  f i  ca t  ions

Program-s ta tus  messages,  to  ident i f y  var ious  s tages  o f  the
job  fo r  you

Act ion  messages (accompan ied  by  a  ha l t ) ,  to  ident i f y
c i rcumstances  requ i r ing  a t ten t ion  be fore  you can
cont inue the  job

Column 27 ind ica tes  wh ich  o f  the  preced ing  in fo rmat ion
you want  the  program to  p r in t  dur ing  a  job :

Co l . 27  En t r y Program Pr ints

0  o r  b l ank Sequence spec i f  i ca t ions

Diagnost ic  messages

Program-s ta tus  messages

Act ion  messages

1 Program-status messages
Act ion nressages

2 Act ion  messages on ly

3 None o f  above

Column 28 (Output  Opt ion  fo r  Tag A long Sor ts )

C o l u m n  2 8  a p p l i e s  t o  t a q  a l o n g  s o r t  ( S O R T R  o r  S O R T R S )
jobs  on ly .  l t  ind ica tes  whether  o r  no t  you  want  the  program
to  drop  cont ro l  f ie lds  f rom oL l tpu t  records  a f te r  the  records
are  sor ted .  A  b lank  in  co lu r r rn  28  means keep t i te  cont ro l
f  i e l d s ;  X  m e a n s  d r o p  t ' r e m .

Considerations for Dropping Control f:ietcls

Cont ro l  f ie lds  a re  r ro rmal ly  d ropped i f  you  a i -e  usrng
oppos i te  cnnt ro l  f ie lc is  o r  an  a l te rna te  co l la t ing  sequence.
In  tnese two cases ,  the  program changes the  cont ro l  in fo r ,
m a t i o n  ( d u r i n g  t h e  s o r t i n g  p r o c e s s )  i n  s u c h  a  w a y  t h a t  i t  w i l l
b e  m e a n i n g l e s s  t o  y o u .

Using Fields as Both Control and Data Fiekls

l f  you  are  us ing  oppos i te  cont ro l  f ie lds  o r  an  a l te rna te
co l la t ing  sequence and you want  to  keep the  cont ro l  in fo r -
mat ion  in  a  mean ing fu l  fo rm in  the  ou tpu t  records ,  descr ibe
the  f ie lds  tw ice :  once as  cont ro l  f ie lds  and once as  da ta
f ie lds .  Data  f ie lds  a re  no t  invo lved in  the  sor t ing  process
and are  no t  changed by  the  program.

H e a d e r S p e c i f i c a t i o n  2 4 . 1



Columns 29-32 (Output Record Length for Tag Along Sorts)

Co lumns 29-32 app ly  to  tag  a long sor t  (SORTR or  SORTRS)
jobs  on ly  The en t ry  in  these co lumns te l l s  the  program the
length  o f  records  in  the  f ina l  sor ted  f i le .

l f  you  do  no t  d rop  cont ro l  f ie lc ls ,  the  length  inc ludes  bo th
cont ro l  and da ta  f ie lds .  l f  you  drc lp  cc ,n t ro l  f ie lds ,  the
length  inc ludes  on ly  da ta  f ie lds .  In  e i t l re r  case,  the  sum o f
the  cont ro l  f ie lds  and the  da ta  f ie lds  must  no t  exceed the
m a x i m u r n  w o r k  r e c o r d  l e n g t h  l i m i t s  l i s t e d  i n  A p p e n d i x  E .

Calculating Output Record Length When Dropping Control
Fields

For  each type o f  record ,  to ta l  the  lengt l rs  o f  a l l  the  da ta
f i e l d s  y o u  a r e  i n c l u d i n g  i n  t h e  j o b .  S e l : c t  t h e  l a r g e s t  t o t a l
a n d  e n t e r  t h i s  n u m b e r  i n  c o l u m n s  2 9 - 3 2 .

Calculating Output Record Lengtf.r When Not Dropping
Control F ields

For  each type o f  record ,  to ta l  the  lengths  o f  the  da ta
f ie lds .  Se lec t  the  la rges t  to ta l ,  add th is  to ta l  to  the  number
i n  c o l u m r r s  1 3 - 1 7 ,  a n d  p u t  t h e  s u m  i n  c : o l u m n s  2 9 - 3 2 .  ( T h e
sum must  no t  exceed the  max imum work  record  lenqth
l i m i t s  l i s t e d  i n  A p p e n d i x  E . )

Co lumn 34 (Nonver i fy  Opt ion)

C o l u m n  3 4  a p p l i e s  t o  a l l  d i s k  s o r t  r u n s  e x c e p t  t h o s e  t h a t
conta in  a  work  f i le  s ta temerr t  fo r  a  3340 d isk  f  i l e  on  Mode l
1 5  o n l y .  W h e n  a  3 3 4 0  f  i l e  t D 1  .  D 2 _ ,  D 3 ,  D 4 )  o n  M o d e l  1 5
on ly  i s  used as  the  work  f i le ,  the  vcr i t v  o r . l t ion  js  taken f ro r l
t h e  O C L  F  I L E  s t a t e m e n t  a n d  c o l u m n  3 4  o f  t h e  s o r r
header  record  is  ignored.  Otherw ise ,  i f  an  N is  p laced in  th is
co lumn o f  the  d isk  sor t  header  s ta lement  none o f  the  dara
w r t t e n  o n  t h e  w o r k  f i l e  w i l l  b e  v e r i f  i e d .  T h i s  r e s u l t s  i n  a n
improvement in perf ormance (see Appendix D. Tirnrng
Considerationsl.

Note :  l f  you  use the  nonver i f  y  op t ton  when yo i . I  ou tpUi
f i i e  i s  t o  o v e r l a y  t h e  i n p u t  f  i l e ,  t h e  i n p u t  f i l e  m i g h t  b e
des t royed i f  a  te rmina l  e r ro r  occurs  be fore  cnc l  o f  1ob.  There
fore ,  i f  the  input  f i l e  cannot  be  eas i l y  recrea ted ,  you  shou ld
have a  dup l ica te  copy  fo r  backup.  The input  f i l e  can  be
dest royed under  the  same c i rcumstances  whether  the  non_
ver i f  y  op t ion  is  used or  no t .  However ,  the  chance is  r l rea ter
w h e n  u s i n g  t h e  n o n v e r i f y  o p t i o n .
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Page of SC21-7522
lssued 29 September l97g
B y  T N L :  S N 2 1 - 5 6 5 1

Columns 37-38 (Storage Stze, l  -  Model  15CCP, 'Disk Su' . t  f t r lunrns ,TlB0 {program ldent i f icat ion/program Name)
5704-SM7 and 5799-ATH

*rsx jir r:+
You des ignate  the  requ i red  s to raqe r i : i - ,  r , r  a t , l i r r r l ie i  r_1 t ;q
f rom 12to  48  fo r  execr r t i c rn  o f  the  Oh iec t  : r - ro i lg le  fh , -  For  d is i<  q . . , r1 .  rhe  pr r - ,q ram ident i f  i ca t ion  is  on ly  used fo r
de fau l t  i s  12 .  r rspr  r  p {er * r -ce  l t  has  r rc  p rogram f  unc t ion .

Column 39 (Record Lengrh Indicator) - CCplDisk Sort CCp/t),sk Sort
On ly

Frt i , i l i rrD,.k l i ; ,  t ,  ihe program name does provide a pro-
l4nde ls4 ,8 '  l0 '  12 .154. lS I j .and l5C gran l  r , - . : ,  i  i , : i r  i i ^ i r : ;  { ie ie l  con ta ins  the  name g iven to  the

i. .nt i- : i tr  i i rLaurarn, Th's is the name that you enter f  rom the
R T h i s c o d e i r t i i l - ' . l l c ' . : t i ' t ' t ] : r l r , t ' , l , . { l , : ; , ; - : : i ' ' : . * .

co lumns 40-4 : t

1 A ,. : ! i , :  l rOqrarn name. The f i rst character must be
a i i : i - r : ib , - i r  h i j f  ( :annot  fu  a  # .  $ ,  o r  @ charac ter .

Moclei 15 with Pruera.t:  ! \ , f611.r1'171y 5704.5!,1! i  i l l lv l ' , . , ,r . . ;r ,a:; . i i1i t  r t i taracters rnust be alphameric with
n., :rr irrr i i ier l  i : lanks or special characters.

C Ind ica tes  task  charn  anc l  tha t  a  recorc  ie , r f i t : ,  i r x ,s : \
in  co lumns 40-43.  2 .  B i ; r : . ,  T i i y  i ie f ;u i t  i s  SRTOBJ.

T Ind ica tes  Re lease anc l  T 'ask  Charn  opera t ion  A /Vc f r :  i ,1 : r - - ,  . t i - i - .  a*4  SySTEM are  reserved names and
record  length  ex is ts  in  co lumns 40-43.  Fcr  a  t . ! i r  mus l  r . * i  i i e  r l sE j  es  p rogram names.
cuss ion  o f  the  CCP Re lease and Task  Char l  l i - :e r ; : : i , * r r r
program, see IBM System/3 Canmunicatians Carlliai
Programmer's Reference Manual , GCZ| TSjg

R Ind ica tes  tha t  a  record  lenqth  ex is ts  in  co iumns 40  43 .

Columns 40-43 (Record Lengthl - CCplDisk Sort Only

i  You des ignate  the  input  f  i l e  record  length .  r igh t  jus t r f  ie rJ ,
i  w i th  o r  w i thout  lead ino  zeros .

Note: l t  a user comment cLtrreni ly exists. Volt rnust f  i t  i1
in to  co lumns 44-72.  o r  removo r t

Columns 4O-72 lJob Descript ionl or Columns 44-72 lJab
Descript ion - CCPiDisk Sort Only)

Th is  f  ie ld  i s  fo r  your  co f f lments .  You can use any  Svs temi3
charac ters  you want  ln  these co lumns.  l t  tne  prcgram
pr in ts  spec i f  i ca t ion  ! ines  ( the  co lumn 27 en t ry  rs  a  ze ! -o
or  b lank) ,  the  cornments  Vou inc lude in  these co lumns
are  pr in ted .  Comments  have no  e f fec t  on  the  proqram.

, r . .  i , -  \ t : ; r . -  
.  i , d - , c , n q  : l b



Chapter 4. Record Type Specifications

Record type speci f  icat ions te l l  d isk sor t  which of  the
records in  a f i le  you want  to sor t .  Remember,  i f  you want
to sor t  a l l  the records in  a f i le ,  and they a l l  have the same
format, you do not have to fi l l  out record type specifications.

COLUMN SUMMARY

Columns tha t  must

b e  f i l l e d  i n

Columns Entr ies Explanat ion

1-2 00-99 Page number

3-5 01x -O6x L lne  number  ( you  can  l eave  co lumn  5  b l ank ,  o r  en te r  any
value to keep the speci f icat ions in ascending order)

6 l n c l u d e  l i n e

O m i t  l i n e

A And  l i ne  ( t hese  spec i f i ca t i ons  con t i nue  t he  de f i n i t i on  o f  t he
record descr ibed on the previous l ine)

o Or l ine ( these speci f icat ions def ine a di f ferent  tvpe of  recoro
than  t he  one  on  t he  p rev i ous  l i ne l

B l a n k First  l ine of  a set  of  I  or  O record tvpe l ines

Commen t  l i ne

8 a Use  bo th  zone  and  d i g i t  po r t i ons  o f  cha rac te r s

Z Use onlv zone port ion of  1 -character  f ie ld

D Use  on l y  d i g i t  po r t i on  o f  cha rac te r s

P Signed packed dec ima l  da ta

U Signed unpacked dec ima l  da ta

9-12 14096 The  i npu t  r eco rd  pos i t i on  i n  wh i ch  t he  f ac to r  1  f i e l d  beg ins
(b l ank  i f  f  i e l d  i s  on l y  one  pos i t i on  l ong )

1 3 - 1 6 1-4096 The  i npu t  r eco rd  pos i t i on  i n  wh i ch  t he  f ac to r  1  f i e l d  ends

1-7-18

1 9

E O
N E
LT
GT
L E

ut r

Factor
Factor

Factor
Factor
Facto r
Factor

m u s
m u s
m u s
M U S

m u s
mus

equal  factor  2
not  equal  factor  2
be less than factor  2
be greater  than factor  2
be less than or  equal  to factor  2
be greater  than or  equal  to factor  2

n F a c t o r 2 i s a c o n s t a n l

Fac ro r  2  i s  ano the r  f i e l d  i n  t he  same  i nou t  r eco rd

20-23 14.096 The  i npu t  r eco rd  pos i t i on  i n  wh i ch  t he  f ac to r  2  f i e l d  beg ins
(b l ank  i f  f  i e l d  i s  on l y  one  pos i t i on  l ong )

24-27 1-4096 The  i npu t  r eco rd  pos i t i on  i n  wh i ch  t he  f ac to r  2  f i e l d  ends

20-39 Any System/3
c naracters

The factor  2 constant

40-72 Any System/3
c ha racte rs

Commen ts
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COLUMN DESCRIPT IONS C o l u m n  6  ( L i n e  T y p e )

Co lumrrs  " l -2  (Page Number )  anr l  3 -5  (L ine  Number )  Co lumn O ident i f ies  the  type  o f  record  type  l ine .  An l  in
t h i s  c o l u m n  s t a n d s  f o r  e i t h e r  a n  i n c l u d e  o r  a n  i n c l u d e - a l l

P a g e  n u m b e r  ( c o l u m n s  1 - 2 )  a n d  l i n e  n u m b e r  ( c o l u m n s  3 - 5 )  l i n e ; a n  O  s t a r - r d s  f o r  a n  o m i t  l i n e .
fo rm a  5-d ig i t  sequence number .  As  the  program reads
sequence spec i f i ca t ions ,  i t  chec l , l s  the  sequence numbers  to
make sure  they  are  no t  in  descend ing  order .  l f  the  numbers  lnc luc le  L ine
are  in  descend ing  order  ( fo r  example ,  i f  page 02  spec i f  i ca-
t ions  come before  page 01  spec i f i ca t ions)  and spec i f i ca t ions  Inc lude l incs  idenr i fy  records  yor - l  want  the  program to  sor t
a re  be ing  pr in ted ,  the  program wi l l  p r in t  a  warn ing  ( the  le t te r  by  descr ib i r rg  par t i cu la r  record  f re ic ls .
S)  nex t  to  the  l ine  ( the  S s tands  fo r  sequence er ro r ) .  A f te r  a
warn ing  is  i ssued,  the  program cont inues  read ing  the  res t  o f
the  spec i f i ca t ion  l ines ,  then ha l ts  and wa i ts  fo r  fu r ther  in -  tnc tude-A l l  L ine
s t ruc t ions  f rom the  opera tor .  The opera tor  can e i ther  con-
t inue or  end the  job .  Inc lude-a l l  i s  a  spec ia l  {o rm o f  inc lude l rne ;  i t  has  no  record

descr ip t ion  (co l  un ' rns  7  39  are  b lank) .  l t  te l l s  the  program
Because page number  app l ies  to  a l l  l i nes  on  a  page,  co lumns to  sor t  a l l  the  recor r . l s  rha t  have no t  been descr ibed by  any
1-2  appear  on ly  once,  in  the  upper  r igh t  corner  o f  the  page.  p reced ing  inc l  rde  < i r  r - rmi t  l i ne  fo r  the  job .  Records  re fe r red
Number  the  pages in  ascend ing  order .  to  in  th is  manner  must  have lhe  same f ie ld  spec i f i ca t ions .

Record  type  l ine  numbers  are  0 ' l  th rough 06 .  The numbers  Note :  On ly  one inc lude-a l l  l i ne  can be  used per  job .  l f
in  co lu rnns  3  and 4  are  prepr in ted  on  the  cod ing  sheet .  You used,  i t  must  be  the  las t  recorc l  t ype  l ine  fo r tha t  job .
can leave co lumn 5  b lan l<  o r  en ter  any  va lue  to  keep your
spec i f i ca t ions  in  ascend ing  order .  l f  you  have more  than
six record type l ines, use another coding sheet and start at Summary: lnclucle Lines
l i n e  0 1  .

l f  the  type  o f  sor t  job  you are  runn ing  requ i res  you to  code
record  type  l rnes ,  you  fnus t  use  inc lude or  inc lude-a l l  l i nes

Out-of-Sequence Lines to describe ther recorrjs v( ju want sorted. Records not
d e s c r i b e d  i n  i n c l u d e  i r n e s  w i l l  n o t  b e  s o r t e d .

Use co lumn 5  when you want  to  inser t  a  spec i f i ca t ion  w i th -
ou t  renumber ing  the  o ther  spec i f i ca t ions .  For  example ,  to
inser t  a  spec i f i ca t ion  l ine  be tween l ines  01010 and 01020,  Omi t  L ine
you can number  i t  0101 5 ,  code i t ,  and  then cont inue to  f i l l
ou t  the  res t  o f  the  sheet .  Omi t  l ines  ident i f y  records  you do  no twant  the  program

to  sor t .  Omr t  l ines  ar0  no t  requ i red  bu t  can  be  he lp fu l
Be sure  any  l ines  tha t  a re  ou t  o f  sequence on  your  cod ing  when you have many types  o f  records  you want  the  pro-
sheet  a re  c lear ly  marked.  You can do  th is  by  wr i t ing  a  no te  g ram to  use  and lus t  a  few you want  omi t ted .  Omi t  l ines
in  the  rnarg in  o f  the  page w i th  an  ar row po in t ing  to  where  are  normal ly  fo l lowod by  an  inc lude-a l l  l i ne ,  te l l ing  the  pro-
the  inser t  be longs  (see Sample  Job 31  .  g ram to  sor t  a l l  the  records  rha t  a re  no t  descr ibed by  omi t

I  r  nes .
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Sefs Here are four rules to remember when you are using
inc lude and omit  sets:

There are two types of sets: include sets and omit sets. An
inc lude set  ident i f ies one or  more record types you want  to 1.  Al l  inc lude sets must  end wi th a f ie ld descr ipt ion l ine.
inc lude in your  sor t  job.  An omit  set  ident i f ies one or  more
record types you want to omit from your sort job. (The 2. Omit sets never have field description l ines.
records in any record type always have at least one cnarac-
ter is t ic  in  common -  such as an X in posi t ion 5. )  3.  Every omit  set  must  be fo l lowed by an inc lude set .

4.  The last  set  must  be an inc lude set .

There are five types of include sets and three types of omit
sets.

INCLUDE SETSI

Type Co l .  6 C o l . 7 Exp lanat ion

I n c l u d e

A N D  l i n e s

H , F , o r O

I

I

F

b
A

H e a d e r  l i n e ,  f i e l d  d e s c r i p t i o n  l i n e ,  o r  o m i t  l i n e

R e c o r d  t y p e  l i n e s :

New record  type  ind ica ted  by  b lank  in  co lumn 7 .

L ines  tha t  descr ibe  the  same record  type  (as  the  prev ious  l ine)  have an

A  i n  c o l u m n  7 .

F i e l d  d e s c r i p t i o n  l i n e ( s )

I  nc l  ude
O R  l i n e s

H , F , o r O

I
F

6
o

Heade r  l i ne ,  f  i e l d  desc r i p t i on  l i ne .  o r  om i t  l i ne

Reco rd  t ype  l i nes :
New reco rd  t ype  i nd i ca ted  by  b l ank  i n  co l umn  7 .
Lines that  descr ibe di f ferent  record types ( than the previous l ine) have

a n  O  i n  c o l u m n  7 .

F ie l d  desc r i p t i on  l i ne ( s )

I nc l ude

A N D  a n d
Olf  l ines

H , F , o r O

I

I

F

6
o

A

Heade r  l i ne ,  f i e l d  desc r i p t i on  l i ne ,  o r  om i l  l i ne

Record type l ines:
New reco rd  t ype  i nd i ca ted  by  b l ank  i n  co l umn  7 .
This l ine designates a record type which is  d i f ferent  than but  has the

same  f i e l d  desc r i p t i on  l i nes  as  t he  reco rd  t ype  desc r i bed  i n  t he  p rev i ous
l i n e ( s ) .

Th i s  l i necon t i nues  t he  same  reco rd  t ype  o f  a  p rev i ous  l i ne  o r  l i nes .  Th i s
reco rd  t ype  can  be  con t i nuec l  ( lA ) ,  o r  ano the r  r eco rd  t ype  can  be
s ta r t ed  { lO ) ,  p rov i ded  a l l  r eco rd  t ypes  have  rhe  same  f i e l d  desc r i p t i on
l i nes -  Reco rd  t vpes  w i t h  d i f f e ren t  f i e l d  l i nes  wou ld  have  t o  s t a r t  a  new
inc l ude  se t .

F i e l d  desc r i p t i on  l i ne ( s )  f o r  e i t he r  A  o r  O  reco rd  t ypes

I  ncl  ude
on l y  one
rg:o rd
t ype
( i r np l i ed

i  ncl  ude-
a l l )

H

F

H e a d e r  l i n e

No record  type  l ines

F i e l d  d e s c r i p t i o n  l i n e ( s )

I  nc l  ude-

a l l

H , F , o r O

F

H e a d e r  l i n e ,  f i e l d  d e s c r i p t i o n  l i n e ,  o r  o m i t  l i n e

Record  type  l ine :  Te l l s  p rogram to  sor t  a l l  the  records  tha t  have no t  been

descr ibed by  any  preced ing  inc lude and omi t  l ines .  Records  re fe r red  to  in

th is  manner  must  have ident ica l  f  iek j  spec i f  i ca t ions .

F i e l d  d e s c r i p r i o n  l i n e ( s )

I  E i v e r y  i n c l u d e  s e t  m u s t  e n d  n i i t h  f ; e l d  d e s c r i p t i o n  l i n e s .  A n  i n c l u d e  s e t  c a n  b e  f o l l o w e d  b y  a n o t h e r  i n c l u d e  s e r .  a n

o m i t  s e t ,  o r  / i  E N D .

ly 'o te . -  Records  no t  descr ibed in  inc lude se ts  w i l l  no t  be  sor ted-
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OMIT SETS'

Guide to Using lnclude and Omit Sets

When to Use lnclude Sefs; lf you want to sort only a few
records in a f i le, use an include set for each type of record
you want to sort.

When to Use Omit Sets.' lf you want to sort all but a few
records  in  a  f i le ,  use  omi t  se ts  fo l lowed by  e i ther  an  inc lude
set for each type of record you want to sort or an include-
a l l  se t .

Mixing lnclude and Omit Sefs.' You can mix include and
omit sets; but because disk sort processes the sets in the
order  they  are  coded,  you must  be  par t i cu la r ly  care f  u l  when
you do  th is .  For  example ,  i f  you  wanted  to  omi t  a l l  records
wi th  a  2  in  pos i t ion  10  bu t  sor t  those w i th  a  2  in  pos i t ions

10 and 15 ,  you  wou ld  have to  spec i fy  the  inc lude se t  be fore
the  omi t  se t .  l f  you  spec i f ied  the  omi t  se t  f i r s t ,  a l l  the
records you \vant sorted would be omitted from the job.

Type Col.  6 Co l .  7 Exp lanat ion

Omi t  AND l i nes
(one record type)

H o r F

o

o

6

A

H e a d e r  l i n e  o r  f i e l d  d e s c r i p t i o n  l i n e  ( l a s t  l i n e  o f  i n c l u d e  s e t )

New record type indicated by blank in
co lumn  7 .

Lines that  descr ibe the same record type
(as  t he  p rev i ous  l i ne )  have  an  A  i n
co lumn  7 .

Record

Type

L ines

Omi t  OR l i nes
(di f ferent  record typesl

H o r F
o

o

6

o

l i n e  o l

I
\

i n c l ude  se t )

Rec o rd
Type
L i  nes

H e a d e r  l i n e  o r  f i e l d  d e s c r i p t i o n  l i n e  ( l a s l

New record  type  ind ica ted  by  b lank  in

c o l u m n  7 .

L ines  tha t  descr ibe  d i f fe ren t  record

t y p e s  ( t h a n  t h e  p r e v i o u s  l i n e )  h a v e

a n  O  i n  c o l u m n  7 .

Omi t  AND and  OR l i r r es
(di f ferent  record types)

H o r F
U

o

o

6

A

U

H e a d e r  l i n e  o r  f i e l d  d e s c r i p t i o n  l i n e  ( l a s t  l i n e  o f  i n c l u d e  s e t )

New record  type  ind ica ted  by  b lank  in

c o l u m n  7 .

L ines  tha t  descr ibe  the  same record  type

(as  the  prev ious  l ine)  have an  A in

c o l u m n  7 .

L ines  tha t  descr ibe  d i f fe ren t  record  types
( t h a n  t h e  p r e v i o u s  l i n e s )  h a v e  a n  O  i n

c o l u m n  7 .

l The re  a re  no  f  i e l d  desc r i p t i on  l i nes  i n  om i t  se t s .  Each  om i t  se t  mus t  be  f o l l owed  by  an  i nc l ude  o r  an  i nc l ude -a l l  se t .
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Column 7  (Cont inuat ion  or  Comments)

Co lumn 7  ind ica tes  the  l ine 's  re la t io r rsh ip  to  the  preced ing
l i n e .

Col.  7 Entry Exp lanat ion

B l a n k T h i s  l i n e  i s  l h e  f i r s t  o f  a  s e t  o f  i n c l u d e
o r  o r n i l  l i n e s .  ( T h e  t y p e  o f  s e t  i s  i n d i -
c a l e d  b y  t h e  c o l u m n  6  e n l r y :  I  f o r
i n c l u d e  O  I o r  c r m i t . )

T h e  l i n e  i s  a  c o n r i r r u a t i o n  o f  t h e  p r e

c e d i n g  l i n e .  T h t - ' A  s l l i r r r i s  f c r  l \ N D .

o T h e  l i n e  a p p l r e s  t o  a  d i f f e r e n t  r e c o r d
t y p e  t h a n  T h e  p r e c e d i n g  l r n e ,  b u t  t h e
c o n i l  o l  f  i e l d  s p e c i f  i c a t i o n s  t o r  l t o t h

a r e  t h e  s a m e .  T h e  O  s t a n d s  t o r  O R .

T h i s  l i n e  i s  a  c o m m r - . n t  l i n e .  C o m m e n t
l i n e s  d o  n ( ) r  J l  I o c l  t h e  p r o o r a m  r n  ; r n y
w a y .  T h e i r  o n l y  p u r p o s e  i j  i o  h e l p  y o u
r e m e m b e r  w n a t  y o r t  w e r e  d o i n g  I n  a
c e r t a r n  s e c l i o n  o f  c o d i n q .  ( C o m m e n t s

a r e  p r i n t e d  o n l y  i f  c o l u r n n  2 l  o l  h e
h e a d e r  l i r r e  c o n l a i n s  a l  z e r o  o r  a  b l a n k  )

Column 8 lC lZ lD lP lU l

Your  co lumn 8  en t ry  te l l s  d isk  sor t  how to  in te rpre t  da ta  in
the  fac to r  1  and fac to r  2  f  ie lds  dur ing  compare  opera t rons .
W h e n  t h e  f i e l d s  c o n t a i n  a l p h a m e r i c  d a t a ,  a  C , Z ,  o r  D  e n t r y
te l l s  d isk  sor t  what  por t ions  o f  the  charac ters  to  use .  When
the f ie lds  conta in  s igned numer ic  da ter ,  a  p  o r  U en t rv  te l l s
d isk  sor t  whether  the  da ta  rs  packed or  unpackeo.

A l p h a m e r i c

data

Signed
numeric
data

\

Compare  Opera t ions

Us{ - .  l l o lh  zone. rnd  r i i . f , i t

p o r l r o | l s  o f  t l t e  c h a r a c l e r s

U s e  o r r l y  t h r :  , u  o n e  p ! ) r  t i o n

O I  t h e  c h a r ; r c t c r

U s e  o n l y  r h L .  ( l i g i r  p o r l i o n

o t  t n e  c h . i r  d c t e t  s

2 5 6  c h u r a c l e r s

I  c h a r a c  t e r

1  6  c h a r a ( i l  e r  s

N u m e r  i c  d a t a  i s  p a c k e c j

N u r n e r i c  d d l a  i s  u n p a c k e d

l F o r  b o t h  l a c r o r  1  ; r n d  f a c r o r  , l  i r e l c J s
2  D o  n o 1  u s r ]  a  p a c k e c l  o r  u n p a r : k e d  f a c t o r  1  i n  a n  i n c l u d e  o r  o m i t  r e c o r d

t y p e  s p e c i l i c a r i o n  { P  o r  L J  t n  c o l u n r r r  [ 3 )  i f  y o u  s p e c i f y  a n  a l t e r n a t e
c o l l a t i n g  s e q u e n c r t  ( S  i n  c o l u n t r r  2 6  o f  h e a d c r  l i r r e ) .

B  l l y l e s  o r  1 6  d i q i l s

1 6  d i q i t s

JU



Significance of the Colurnn I Entry

You use recc . r rd  type  spec i f i ca t ions  to  te l l  the  d isk  sor t  p ro-

gram wl - r i ch  records  you want  to  sor t .  You do  th is  by  in -
s t ruc t ing  d isk  sor t  to  tes t  each record  by  compar ing  the
data  in  a  spec i f i c  f ie ld  aga ins t  a  c ;ons tan t  o r  aga ins t  the
data  in  another  f ie ld  in  the  same record .  The da ta  you are
compar ing  is  the  fac to r  i  f ie ld ; the  da ta  you are  compar ing
i t  aga ins t  (a  cons tan t  o r  the  conten ts  o f  another  f ie ld  in  the
same record)  i s  the  fac to r  2 l ie ld .  The resu l t  o f  the  com-
par isons  de termines  whether  o r  no t  tha t  record  w i l l  be
sor ted .  S ince  the  d isk  sor t  p rogram sees  your  da ta  as  no th-
ing  rnore  than a  ser ies  o f  e lec t ro r r i c  b i ts ,  you  must  te l l  the
prograr r i  how to  in te rpre t  the  da ta :

o  l f  the  da ta  i s  a lphamer ic ,  what  par t  o f  the  charac ters  to
use

o l f  th t :  da ta  i s  s igned numer ic ,  whether  i t  i s  in  packed or
ur rpacked fo rmat

I nterprt'ti n g System /3 Data

Each S1 's tem/3  EBCDIC charac ter  has  two par ts :  a  zone
por t ion  and a  d ig i t  por t ion .  Sorne charac ters  have ident ica l
zone pc i r t lons ;  some have ident i r :a l  d ig i t  por t ions .  No two

charac ters  have ident ica l  zone ar rd  d ig i t  por t ions .

l f  you  ins t ruc t  d isk  sor t  to  use  on ly  the  d ig i t  por t ions  o f

charac ters  (by  pu t t ing  a  D in  co lumn 8) ,  charac ters  w i th

ident ica l  d ig i t  por t ions  w i l l  look  a l i ke  and compare  as  equa l .

L ikewise ,  i t  you  ins t ruc t  d isk  sor t  to  use  on ly  the  zone
por t ion  o f  charac ters  (by  pu t t ing  a  Z  in  co lumn 8)  charac-

te rs  w i th  ident ica l  zone por t ions  w i l l  look  a l i ke  and com-
pare  as  equa l .  Thus  your  co lumn 8  en t ry  i s  c r i t i ca l  in  ensur -

ing that your compare operations produce the results you

i  n tend.

Suppose,  fo r  example ,  t l l a t  you  want  on ly  those records
w i t i r  a  2  i n  c o l u m n  1 5  a n d  a  2  i n  c o l u m n  5 0 .  l f  y o u  p u t

a  D in  co lumn 8 ,  you  w i l l  ge t  the  records  you want :  the
ones w i th  a  2  in  co lumn 15 and a  2  in  co lumn 50.  But  you

wi l l  a lso  ge t  a  lo t  o f  records  you do  no t  want  (severa l  char -

acters have the same digit  port ion as a 2). To getonly the
r e c o r d s w i t h  a  2  i n  c o l u m n  1 5 a n d  a  2  i n  c o l u m n  5 0 y o u
wou ld  have to  pu t  a  C in  co lumn 8 .  The C te l l s  d isk  sor t
to  use  bo th  the  zone and d ig i t  por t ions  o f  charac ters  in  i t s

compare operations, and no other System/3 character has
t i re  same zone and d ig i t  por t ion  as  a  2 .

Note: The leftmost bit  of each byte of ASCII data that is

no t  conver ted  to  EBCDIC is  se t  to  zeros .

Alphameric Data

When the  fac to r  1  and fac to r  2  f ie lds  conta in  a lphamer ic

data ,  the  co lumn 8  en t ry  must  spec i fy  one o f  the  fo l low ing :

.  The zone and d ig i t  por t ions  o f  the  charac ters  (C en t ry )

o  On ly  the  zone por t ion  o f  the  charac ter  (Z  en t ry )

o  On ly  the  d ig i t  por t ion  o f  the  charac ter  (D en t ry )

System/3  Charac ter

H o w  l t  L o o k s  i n s i d e  t h e  C o m o u t e r

Z o n e  P o r t i o n D i g i l  P o r t i o n

1

3
K
1

P
D t a n I

0

0
1
1
i
1
0
1

o
1

0 1
1 1
1 ' , ]
1 1
o 1
l C l

0 1
ocl
1 1

1  1 0 0
000 1

001  0
0 0 1  1

001  0
1 1 1 1

0 1 i  1
0000 r

0000 |

l N o t i c e  t h a t  t l r e  d i q i t  p o r t i o n  o l  a  z e r o  i r n d  b l a n k  l o o k

e x . , c t l y  I h e  s a m e .
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Numeric Data

When the  fac to r  1  and fac to r  2  f ie lds  conta in  numer ic  da ta ,
the  co lumn 8  en t ry  must  answer  two ques t ions :

1 .  A r e  t h e  n u m b e r s  s i g n e d  o r  u n s i g n e d ?

2.  Are  the  numbers  packed or  unpacked?

Format of
Numeric Data

Col .  8
Entry Def in i t ion Con s iderat  iorrs I

Unsigned D N umb""r  dss5
no r  nave  a  s tgn .

Abso lu te  va lues  o f  the  numbers  are

u s e d .  l f  a  r r u m b e r  h a s  a  s i g n ,  i t  r s

i g n o r e d .  F o r  e x a m p l e ,  - 3  w o u l d  b e

cons idered equa l  to  +3 .

Signed

Packed P Numbl.r  a lways
ca r r i es  a  s i gn .
When  t he  number
is p lacl .d in core
storage l t  has a
dag i t  po r t i on  on l y

The s ign contro ls the compar ison.
Fo r  examp le ,  - 3  i s  l ess  t han  0  and
+5 is more than -6.

Un pac ked U Number  a lways
ca r r i es  a  s i gn .
When  t he  number
rs p laced In core
storage,  r t  has
both a zone and
d ig i t  p , r r t i on

The  s i gn  con t ro l s  t he  compar i son .
Fo r  examp le ,  - 3  i s  l ess  t han  0  and
+5  i s  mo re  t han  -6 .

I  B e f  o r e  c o m p a r i n g  n u m e r i c  d a t a ,  d i s k  s o r t  c o n v e r t s  a n y  l e a d i n g  b l a n k s  t o  z e r o s

Signed Numhers: Signed numbers can be either posit ive or Packed and Unpacked Numbers: An unpacked digit  takes
negat ive .  The s ign  o f  a  number  i s  ind ica ted  by  a  4 -b i t  b inary  up  e igh t  b i ts ;  a  packed d ig i t  takes  up  four  b i ts .
cocle.

Sign Binary Code

+ 1 1 1 r
0 1 0
1 0 0
1 1 0

1  1 0 1
i 0 1  1

I  Standard f  orrn.  Disk sort  acceprs
a l l  f ou r  f o rms  o f  t he  p l us  s i gn .  Be -
fore sort ing the f i le ,  however,  the
program con\/er ts a l l  p lus s igns to

the standard form. l f  you pr int  a
co re  dump ,  t he  p l us  s i gn  w i l i  a l '
ways be expressed as a hex F.

Packed Digits

Digi t Binary Form

0
,|

2

J

5

6

7

o

q

0000

0001

0010

001 1

01 00

0 1  0 1

0 1  1 0

0 1  1 1

1 000
'to01

Unpacked Digi ts

Digi r Binary Form

U

1

J

4

5

o

1

8

I

1

1

1

1

1

I

1

1

I

1

1 1

1 1

1 1

1 1

1 1

1 1
'11

1 1

t l

1 1

ooo0
oool
001 0

001 'l

0100

0 1 0 1

0 1  1 0

0 1 1 1
1000

1 001

z - . - - - -

D i g i t  P o r t i o n  o n l y  Z o n e  D i g i t
Port ion Port ion
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In  unpacked numbers.  the 4-b i t  : ; ign code replaces the zone
port ion of  the last  d ig i t  in  the number.  l r r  packed numbers
the s ign code takes up the last  four  b i ts  of  the number.

U npacked

Packed

Pos i t rve

i : , i : \9
.,-1 ++/-

t111l9pJ,r91l,l.Lr |0,0,0,0I1,1 ,1 ,1rO,1 0,011,1 ,1 ,1r,tflPll-"--'*1="T*
Z o n e  D i g r r  Z o n e  D i g i t  Z o n e  D i g i i :  Z o n e : . D i g i t

: : . : . : , ,  I  , , . , , .': 1 "" ,,''  
I  ' .  , i . :

. :  P o s t t i v e z u n e  . . : : "

Negat ive

Zone Digi t  Zone Digi t  Zone Digi t : i i :  Zone r i t

, , ,1  I  : ,
. . : r . : , 1 ,

. ,,:i:i::::'' I
, : i : i i 'Negat lve rone

Pos i t ive

lqtq

Dig i t  lD i g i t  D ig i t  D ig i t  O ig i { i ; : r r : i t  S i gn  ( r )  j : i i :
':ii,,,i,,',,,,,,,,,,ilii,,1,,,,,,,i,i.i'ii

Negat ive

"2049 .

/  t  \ \
/  /  

\ \
2 0 -!- )u:"'=E

L000o l0o  1  0 l0  i ! i LO  l  sq r  0  H [  1_9  11  l r i j

D i g i t  D r g r t  D i g i l  D r q r t  O i g i t l .  S i g , ,  t - t  ' j i

il':$
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Columns 9- ' l  t i  (Fac tor  1  L .oca t ion)

F a c t o r  i  l t c l r J ' :  i d r r r l t l y  y r : u r  t . g c o r d s .  ( l f  a l l  y o u r  i n v e ' t o r y
r e C O r d s  L : o r l L l r ! i r  i l t l  I  t  r  , : o l i ; m r i  2 , I O r  e X a m p l e ,  C O l U m n  2
is  a  fa r ; t r r r  

- l  
r ; r : i t i  i  [ i i sh  : , ; r t  iden t i f ies  records  you want

s o r t e d  [ r v  i ) , j , 1 ) < j r . i i ] i J  i , t c t o r  ' i  { i e l d s  a g a i n s t  c o n s t a n t s  o r
a g a i n s t  o t h i : t  i e  i t l s  i i ]  i ' r e  s a m e  r e c o r d .  C o l u m n s  9 - 1 6  i d e n t i -
f y  t h e  l o c a r  \ r l s  r r f  i ! i e  l a c t o r  1  f i e l d s  i r - r  t i t e  r e c o r d s .  l f  t h e r e
i s  m o r e  t i i i r r  . , ' ' , .  1 , i c 1  i i r  1  f  r e l d  f o r  t i r e  r e c o r d s  y o u  a r e
descr ib inq ,  \ ,  l i r  ' t ' r "  s l

a  Descr ib r , :  e t rc l r f i r , - . l r i  i i l  i !  separa te  record  type  l rne .

o  Pur  an  l \  r ' r  i , r iunrn  7  o f  every  l ine  (except  the  f i rs t )  to
t e l l c i i s h  s , ) t 1  t h . r t  a i i t f r e  l i n e s  a p p l V  t o  t h e  s a m e  r e c o r o
I V t ) e -

C o l u m r r s  9 ' i 2  ( l r o n r )  r d e r r t i f y  w h e r e  t l r e  f a c t o r  1  f i e l d  b e -
g i n s  i n  t h r :  r c c o r d .  C r r l u r n n s  1 3 - i 6  ( t o )  i d e n t i f y  w h e r e  t h e
f i e l d  e n c l s .

Length of !:.tt.trtt .' FielLls

A fac to r '  1  t ie  d  c i r r r  con ta in  anywhere  f rom 1  to  256 char -
ac ters .  No fac to r  i  t re ld ,  however ,  can  be  longer  than the
l e n g t h  o f  t n e  r e c o r d s  y o u  a r e  w o r k i n g  w i t h .  ( F o r  e x a m p l e ,
when you . r ' :  work i r rq  w i r th  g6-co lumn records ,  the  longes t
poss ib le  fac t t , r  i  t re l r - j  voLr  can have is  a  96-charac ter  f ie ld . )
The length  o i  r iac to r  ' l  j i e lds  i s  a lso  cont ro l led  by  the  co l -
u m n  8  e n r i V

Coding Rules

Ent r ies  must  be  r igh t - jus t i f ied :  the  f ron l  en t ry  rnu : ; t  end . i l

c o l u m n  1 2 ;  t h e  t o  e n t r y  m u s t  e n d  i n  c o l r . : n i n  1 { 1 .

To descr ibe  fac to r  1  f  ie lds  tha t  a ro  on ly  one r :h : r f  l r c re r '
l o n g ,  l e a v e  c o l u m n s  9 - ' l  2  ( f r o m )  b l a n k  a n d  e n t o r  t h e  r r L r r n i r r r
o f  the  record  pos i t ion  tha t  con ta ins  the  charac iL r !  , i )  i to l
u m n s  1 3 1 6  ( t o ) .

For  example ,  here  is  the  en t ry  you wou ld  lnakr i  io  ( . i1 , .sc f  r l Je
the  pos i t ion  o f  a  fac to r  1  f ie ld  wh ich  cons is ts  o i  . i r r  i  i i r

c o l u m n  2 .

R i : r , ' r r j  I V p e

Columns 17-18 (Re la t ion)

The program ident i f ies  records  you want  to  sor  t  i - ry  ,o r r - ,par
i n g  t h e  f a c t o r  1  f  i e l d  ( c o l u m n s  9 - 1 6 )  a g a i , r s t  e i t h e r  a  { - r ( r r l s i i r f r l
( c o l u m n s  2 0 - 3 9 )  o r  a n o t h e r  f i e l d  ( c o l u m n s  2 0 - . 1  l )  i n  ' , ' r L r

same record .  The cons tan t  o r  o ther  f ie ld  i s  ca l led  {ac lo r  ?
C o l u m n s  1 7 - 1 8  t e l l  t h e  p r o g r a m  w h a t  t l l e  r e s u i l s  o t  I  i c
c o m p a r i s o n  m u s t  b e .  ( l f  a l t e r n a t e  c o l l a t i r r g  s e q u e r t c e  r j  u s C i t .
bo t i r  fac to r  1  and fac to r  2  a re  mod i f ied  be fore  t i r i :  gJnr1- r ; r r r

son  is  made. )

Co l .  B
In t r ' /

i V l a x r n r u m  F a c t o r

Fre ld  l - r ,ng th

|  |  ( -  ( : l l ' r f i t c l e r :

. . . _ _ _ t _ . .
!  r e r )  I  r c l  u r  2  s  L t  c D i l s t i l n t ,  t  h e  l e n q t h  O t

l e  , i r ( - l o r  I  r  t r l l r i  n ) U s l  n o l  e x c e e d  2 0

r r  i r . r i l e r  '  , , . : e e  C t ) i t t ) t n s  2 4 3 9  f  o r  m o r e

Factor 1 must equal  tactor  2

F a c t o r  1  m u s t  b e  l e s s  t h a n  c i r  e c l u a l  t o  t a c t o r  , ,

F a c t o r  1  m u s t  b e  g r e a t c r  t h a n  o r  e r r u a l  t ( ,  f a c t o r  2

l l f  y o u  w a n l  t h e  p r o g r a m  t . f  c o n r p a r r )  1 t ; r ) r ;  l l o r t r o r r s  ! i

c h a r a c t e r s  ( Z  i n  c o l u m n  8 ) ,  E O  a n d  N E  a r c  t i t e  o n t y

e n t r i e s  y o u  c a n  u s e .
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Reco r t i  Typu
C o l u m n  1 9  ( F i e l d  o r  C o n s t a n t )

The pr rcgram ident i f  ies  records  you want  to  sor t  by  com-
par ing  the  fac to r  1  f ie ld  (co lumns 9-16)  wt th  a  cons tan t ,  o r
another  f ie ld  in  the  same record .  The cons tan t  o r  o ther
f ie ld  i s  ca l led  fac to r  2 .  Co lumn 19 te l l s  the  program whether
fac to r  2  i s i  a  cons tan t  o r  another  f ie ld .  C  in  co lumn 19
means fac to r  2  i s ; r  cons tan t ;  F  means fac |o r  2  i s  a  f ie ld .

When you pu t  a  C i r r  co lumn 19,  l ,ou  use  co lumns 20-39
f o r  t h e  c o n s t a n t .  W h e n  y o u  p u t  a n  F  i n  c o l u m n  1 9 ,  y o u
use co lumns 2O-27 to  ident i f v  the  loca t ion  o f  the  fac to r  2
f  ie ld  in  the  records .

Note :  The K shown in  co lumn ' l  9  on  the  sequence
spec i f  i< ;a t ion  sheet  i s  nor  used f  o r  Sys tem/3  d isk  sor t .

Co lumns 2O-27 (Fac tor  2  F ie ld )

The fac to r  2  f ie ld  must  be  the  sanre  length  as  the  fac to r  1
f ie ld .  l t  a lso  must  be  in  the  same record  as  the  fac to r  1  f ie ld .

Co lumns 20-21 are  used to  recorc l  the  loca t ion  o f  t i re  fac to r
2  f ie ld .  Co lumns 20-23 ( t rom)  ident r f  y  the  s ta r t ing  pos i t ion
o f  the  f ie ld ;co lumns 24-27 ( to l  rC ter r t i f v  where  the  f ie ld  ends

Note :  The keyword  parameter  showl  fo r  co lumns 20-25
on the  sequence spec i f  i ca t ion  sheet  rs  no t  used fo r  Sys tem/3
d i s k  s o r t .

Coding Rules

E n t r i e s  m u s t  b e  r i g h t - j u s t i f i e d :  t h e  f r o m  e n t r y  m u s t  e n d  i n

co lumn 213;  the  to  en t ry  rnLrs t  end i r r  co lumn 27.

To descr ibe  f  ie lds  tha t  a re  on ly  one charac ter  long ,  leave

c o l u m n s  2 0 - 2 3  ( f r o m )  b l a n i i ,  a n d  e n t e r  t h e  n u m b e r  o f  t i ' r e
record  pos i t ion  tha t  con ta ins  the  charac ter  in  co lumns 24-27
( t o  ) .

Co lumns 20-39 (Fac tor  2  Constan t )

When fac to r  2  i s  a  cor - rs tan t .  vou  Lrse  co lumns 20-39 to  wr i te
in  the  cor rs tan t  you  want  to  use .  The cons tan t  can  be  any

ar rangement  o f  Sys tem/3  charac ters .

The cons tan t  must  be  the  same le r rg th  as  the  fac to r  1  f ie ld .

For  exar r rp le ,  i f  you  have a  4-pos i t ion  fac to r  1  f ie ld ,  your

cons tan t  f ie ld  must  take  up  four  pos i t ions .  l f  your  cons tan t

i s  t h e  r r u r n b e r  6 ,  y o u  w o , r l d  p u t  t h e  6  r r r  c o l u m n  2 3 ,  a n d
e i t h e r  l e a v e  c o l u m n s  2 0 . 2 1  .  a n d ' ) - 2  b l a n k  o r  f  i l l  t h e m  w i t h
zeros .

njgu't1 !v1,"
I

l f  the  fac to r  1  f  ie ld  conta ins  a  packed number  ,  the  le r rg th

o f  the  cons tan t  ( inc lud ing  the  s ign)  rnus t  be  twrce  t i re

length  o f  the  fac to r  1  f ie ld .  The reason fo r  th is  i s  tha t  fac -

to r  1  da ta  i s  in  packed fo rm,  and the  cons tan t  you  are  wnt -

i n g  i n  i s  i n  u n p a c k e d  f o r m .

Alphameric Constants (Column 8 Entry is C, Z, or Dt

The cons tan t  must  be  the  same length  as  the  fac to r  1  f  re ld

and must  a lways  beg in  in  co lumn 20.

Numeric Constants (Column 8 Entry is P, U, or D)

Format :  Numer ic  cons tan ts  must  be  r igh t - ius t i f  ied  w i th in

the  f ie ld  length  spec i f ied  in  fac to r  1  (w i th rn  tw ice  the  J re ld

length  i f  fac to r  1  i s  a  pac l<ed number ) .  For  example ,  assurne

tha t  fac to r  1  de f ines  a  6 -pos i t ion  f  ie ld  in  the  Inp t r t  record ,

and tha t  f  ac ror  2  i s  t , te  numer ic  cor rs tan t  123 T . r  r rc l f r l
jus t i f  y  the  cons tan t  w i th in  s ix  posr t ions ,  you  wou ld  have

to  pu t  the  cons tan t  in  co lumns 23 ,24 ,  and 25 .  Lead ing

zeros  are  no t  requ i red .  To  d isk  sor t ,  b lanks  ancJ  zeros  l r i r . r f i

the  same.  In  the  example  above,  co lumns 20-25 cc . ru ld

c o n t a i n  e i t h e r  0 0 0 1 2 3  o r  b b b 1 2 3  ( w i t h  b  r e p r e s e r ) t r r l g  a

b l a n  k  ) .

Signed Constants: l f  factor 1 is a packed rrumbr: i  .  thr: iast

charac ter  in  t i le  cons tan t  must  be  i t s  s ign  ( t  o r  -  i  l f  {ac to r

1  i s  a n  u n p a c k e d  n u m b e r  a n d  t h e  c o n s t a n t  i s  a  n u g a l  v ' '

number ,  the  las t  d ig i t  in  the  cons tan t  must  be  a  c i ra rac ter

tha t  ind ica tes  bo th  the  numer ic  va lue  o f  the  las t  d ig i t  and

the  negat ive  s ign  fo r  the  en t i re  cons tan t .

i

t .
1
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Coding Negat ive Unpacked Constants

How the  Number  l -ooks  ins ide

t h e  C o m p u t e rl f  Las t  D ig i t

in  Constan t  i s

Charac ter  tha t

You Code Z o n e  P o r t i o n l t  P o r t i o n l

o  |  - ( m i n u s c o d e ) r  I  o t r o  I  o o o o
1  |  J  |  1 1 0 1  |  o o o r
2  |  K  |  1 1 0 1  |  o o r o
3  |  L  I  j l o i  I  o o r r

5  |  N  I  i l o i  I  o r o r
6  |  o  I  1 1 0 1  |  o r r o
t  I  p  |  1 1 0 1  I  o i r r
B  I  o  j  r r o r  I  r o o o
e  I  R  I  l t o i  I  r o o t

r T h e  z o n e  p o r t i o n  i n d i c a t e s  t h e  n e g a t i v e  s i g n  o f  t h e  e n t t r e  n u n r b e r .

2 T h e  d i g i t  p o r t i o n  i n d i c a t e s  t h e  n u m e r i c  v a l u e  o f  t h e  l a s t  d r g t t  i n  t h e
n u m D e r .

J l f  y o u r  s y s t e m  i n p u t  d e v i c e  r s  a  s y s t e r n  c a r d  d e v t c e ,  y o u  c a n  p u n c h
a  z e r o  a n d  m i n u s  i n  t h e  s a m e  c a r d  c o l u m n .

-  (m inus  code ) : l

K

L
M

N
o
P

R

0 1  1 0
1  1 0 1

1  1 0 1
1  1 0 i
' i  

10 i
i  1 0 i
1  1 0 1
1  1 0 1
1  1 0 1
1  1 0 i

For  example .  here  is  the  en t ry  you \ f fou ld  make to  sor t
records  wh ich  have a  packed negat ive  1  ( -1  )  in  pos i t ions
1 and 2, an unpacked negative 24 (-241 in posit ions 5_g,
a n d  a n  u n p a c k e d  n e g a t i v e  1 0  ( - 1 0 )  i n  p o s i t i o n s  . l  

1 - 1 6 :

[ lecorcl Ty

L ]

r i

Col umns 40-72 (Comments)

Cof  umns 4O-72 are  fo r  your  comments .  l f  you  [ rave  Insr ruc-
ted  d isk  sor t  to  p r in t  sequence spec i f  i ca t ions  (co lumn 27
of  the  header  l ine  is  e i ther  b lank  or  conta ins  a  zero)  the
comments  w i l l  be  pr in ted  a long w i th  your  sequence spec i f  i
cat ions. The comments have no efferct on the prograrTl 's
opera t ion .

Many programmers  l i ke  to  use  co lumns 4O-41 to  wr i te  the
names o f  the  records  descr ibed in  th r - .  record  type  spec i f  i ca_
t ions .  Th is  i s  why  co lu rnns  40-47 ar ,a  enc losed in  do t ted
l ines  on  the  cod ing  sheet .

A-aGD I{:-:
f lPAcKeD -21-
^/PacrcDi -tQ
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Field description specifications tell disk sort how to arranoe
(format)  records in  the output  f i le .

COLUMN SUMMARY

Columns that  must
be f i l led in  for  a l l
sort jobs

Columns that  must  be
f  i l led in  when forced
control f ields are used

Chapter 5. Field Descript ion Specif icat ions

Columns Contents E xp lanat ion

1-2 00-99 Page  number

J - 3 O-7x-14x L i n e  n u m b e r  ( y o u  c a n  l e a v e  c o l u m n  5  b l a n k ,  o r

e n t e r  a n y  v a l u e  t o  k e e p  t h e  s p e c i f i c a t i o n s  i n

a s c e n d i  r r g  o r d e r ) .

o T F i e l d  s p e c i f  r c a t i o n  l i n e

N N o r  I n a l  c o n t r o l  f  i e l d

O p p o s i t e  c o n t r o l  f  i e l d

F o r c e d  c o n t r o l  i i e l d

n D a l a  l i e l d

S u m m a r y  d a t a  f  i e l d

Corn rnen t  l i ne

o

P S i g n e d  p a c k e d  d e c i m a l  d a t a

U S i g n e d  u n p a c k e d  c l e c i m a l  d a t a

C U s e  b o t h  z o n e  a n d  d i g i t  p o r t i o n s  o f  c h a r a c t e r s  i n  t h e

f ie lc l

Z [ J s e  o n l v  z o r ] e  p o r t i o n  o t  1 { h a r a c t e r  f  i e l d

D U s e  o n l v  d r q r t  p o r l i o n  o f  c h . r r a c l e r s  i n  t h e  f i e l d

F o r c e  a  t l a t r  c h a r a c t e r  i n t o  t h e  d a t a  f i e l c l

9-12 14096 S t a r t i n g  p o s i t i o n  o f  { i e l r l  i n  t h e  r e c o r d  ( b l a n k  i f  f  i e l d

i s  o n e  c h a r a c t e r  l 0 n g )

t J - t b 14096 E n d  p o s i t r o n  o {  f  r e l r l  r n  l h e  r c c r r r d

Any System/3
cnaracter

F o r c e d  c o n t r o l  f i e l d s  o n l y  ( t h e  c h a r a c t e r  y o u  w a n t

t h e  p r . ) g r a n r  l o  c h r n q e )

r 8 Any  Sys tem/3
c ha ract  er

F o r c e d  c o n t r o l  f i e l d s  o n l y  ( t h e  c h a r a c t e r  V o u  w a n t

t o  s u b s t i l r i l e )

1 9 B l a n  k F o r c e d  c o n t r o l  t i e l c i  l i n e  i s  n o t ; r  c o n t i n u a t i o n  o t  t h e

p r e c e d i n g  l i n e

A n y  c h a r a c t e r

o t h e r  t h a n

b l a n  k

F o r c e d  c o r r t r o l  l r e l d  l r n e  i s  a  c o n t i n u a t i o n  o f  t h e  p r e -

c e d i n g  l i n e

20-22 1 - 1 6 S u n r m a r y  t a g  a l o n g  s o r l  o n l y  { o v e r f l o w  f i e l d  l e n g t h  e n t r y )

23-39 Not used N o l  u s e d

40-72 Any System/3
c na ract  e rs

Commen ts
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C O L U M N  D E S C R I P T I O N

Columns 1  i l  (page Number )  and 3-b  (L ine  Number )

Page nurnber  (co lumns i l  -2 )  and l ine  number  (co lumns 3-5)
to rm a  5-d ig i t  sequence number .  As  the  program reads
seq, . rence spr :c i f i ca t ions ,  i t  checks  ther  sequence numbers  to
make sure  they  a fe  no t  in  descend ing t  o rder -  l f  the  numbers
are  in  tJescer rd ing  order  ( fo r  example ,  i f  page 02  spec i f i ca t ions
come before  page 01  spec i f i ca t ions)  iand spec i f i ca t ions  are
be ing  pr i r r te - ,C,  the  progr ;am wi l l  p r in t  a  warn ing  nex t  to  the
l ine .  A f t r : r ; i  wa ln ing  is  i ssued ( the  le r t te r  S) ,  the  program
reads the  res t  o f  the  spers i f i66 l ipn  l in ras  and then ha l ts  and
war ts  to r  f r i r th t - . r  ins t ruc t ions  f rom the  opera tor .  The oper -
a to r  can  e i t i re r  con t inue or  end the  iob .

Because pag, :  number  app l ies  to  a l l  l i nes  on  the  page,  co l -
u rnns  i  2  ap1;ear  on ly  once,  in  the  upper  r igh t  corner  o f
the  paqe"  f \umber  the  pages in  ascend ing  order .

Here  is  the  re rcommended procedure  fo r  f ie ld  descr ip t ion
l i n e  n u m b e r s .  F i e l d  l i n e  n u m b e r s  a r e r  0 7  t h r o u g h  1 4 .  T h e
numbc ' rs  i r r  co lumns 3  and 4  are  prepr r in ted  on  the  cod ing
sheet .  Yor l la t r  leave co lumn 5  b lan l l ,  o r  en ter  any  va lue
to  keep yo \ r r  spec i f i ca t ions  in  ascend ing  order .  l f  you  have
more  than e igh t  f ie ld  l ines ,  use  another  cod ing  sheet  and
s tar t  a t  l i l re  l J7

Use co lunr i r  5  w l ren  you want  to  inser r t  a  spec i f i ca t ion  l ine
w i t h o u t  r e r r u m b e r i r r q  t h e  o t h e r  l i n e s .  F o r  e x a m p l e ,  t o  i n -
ser t  . :  specr t i ca t ion  l ine  be tween l ines  01070 and 01080.
y o u  c a n  n u m b e r  i t  0 1 0 7 5 ,  c o d e  i t ,  a r r d  t h e n  c o n t i n u e  t o  f i l l
r , u t  l h e  t L s r  u f  l l r e  s h e e t .

Be sure  ar ' y  i r res  tha t  a re  ou t  o f  sequence are  c lear ly  marked.
You can do  t l r i s  by  wr i t ing  a  no te  in  the  marg in  o f  the  page
vr ' i th  an  ar r , - . rw  po in t ing  1 .o  where  the  inser t  be longs  (see

Satrtple JoLt .31.

Co lumn € i  (L . i r re  Type)

Co l t . i i r ' t t r  6 r  run ta ins  a  p repr i | r ted  F ,  iden t i f y ing  the  l ine  as  a
f ie ld  l in r r  For  addr r :u t  sor ts  (SORTI \ ) ,  f ie ld  l ines  descr ibe
cont ro l  f ie lc ls  rhe  program uses  to  sor t  record  addresses .
F o r  t a g  a l o n q  s o r t s  ( S O R T R ) a n d  s u r n m a r y  t a g  a l o n g  s o r t s
(SOl l l -RSi ) ,  f  ro ld  l ines  dr :sc r ibe  the  f ie lds  tha t  the  program
Lrses  to  o r r )a te  Ihe  records  in  the  sor ted  ou tpu t  f i l e .  The
f  ie lc ls  car r  be  e i ther  cont ro l  f ie lds  (usr :d  to  sor t  the  records)
or  ac t r - ra l  dara  f ie lds .  In  add i t ion ,  fo r  summary  tag  a long
s o r t s ,  f i e l r J  l i r r e s  d e s c r i b e  t h e  f i e l d s  t h a t  t i r e  p r o g r a m  s u m -
nranzr ) , i  {aor rs  rogether ) .

Co lumn 7  (F ie ld  Type or  Comments)

Your  co lumn 7  en t ry  te l l s  d isk  sor t  whether  you are  descr ib -
i n g  a  c o n t r o l  f i e l d ,  d a t a  f i e l d ,  o r  c o m m e n t  l i n e .  l f  y o r l  a r e
descr ib ing  a  cont ro l  f ie ld ,  the  co lumn 7  en t ry  ind ica tes  how
the f ie ld  i s to  be  used.  See Co lun tns  2 .8  to  f ind  the  ways
you can combine  th is  en t ry  w i th  the  co lumn 8  en t ry .

Data Fields (D in Column 7)

D a t a  f i e l d s  a p p l y  t o  t a g  a l o n g  ( S O R T R ,  S O R T R S )  s o r t
jobs  on ly .  They  are  f ie lds  you want  the  program to  inc lude
in  the  sor ted  records ,  bu t  wh ich  you do  no t  want  the  pro-

gram to  use  in  sor t ing  the  records .  Wi th in  each inc lude se t
( i n c l u d e  a n d  f i e l d  d e s c r i p t i o n  l i n e s ) ,  c o r r t r o l  f i e l d  l i n e s
must  be  p laced be fore  da ta  l ie ld  l ines .

When your  f  i l e  has  more  than one type o f  record :

o  The number  o f  da ta  f  re lds  does  no t  have to  be  the  same
for  a l l  record  types .

o  The to ta l  lenEhs o f  a l l  the  da ta  f ie lds  do  no t  have to  be
t i re  same fo r  a l l  record  types .  D isk  sor t  p laces  b lanks  to
the  r igh t  o f  s i ro r te r  da ta  f ie lds  so  t i ra t  a l l  to ta l  leng ths
a r e  e q u a l .

Tel ls  Program

T h i s  i s  a  d a i a  t i e l c l l

Th i s  r s  a  commen t  l i ne

T h i s  r s  a  r r o r m a l  c o n t r o l  J r e l d .  S o r t  t h i s  f r e l d

s o  t h a t  t h e  d a t a  t r o m  t h e  f i e l d  i s  i n  t h e  s e '

q u e n c e  s p e c i f i e d  i n  i : o l u r n n  1 8  o f  t h e  h e a d e r

I r  n e

T h i s  i s  a n  o p p o s i t e  c o n t r o l  f  r e l d .  S o r t  t h i s

f ie ld  so  tha t  the  da ta  f ro rn  the  f ie lc l  rs  in  the

s e q u e n c e  o p p o s i t e  t h a t  s p e c i f  r e d  i n  c o l u m n  l 8

o f  t h c  h e a d e r  i r n e .

T h i s  i s  a  f o r c e d  c o n t r o l  f i e l d .  C h a n g e  t h c  c o n -

t r o l  f i e l ( l  a c c o r c J i n g  t o  t h e  { ) n t r i e s  r n  c o l u m n s

9 , 1 9 .

T l t t s  t s , r  \ u m r n . , r y  , l , r t . r  l r - l ' r '

I  U s e  t h i s  e n t r y  f  o r  t a g  a l o n g  ( S O R T R ,  S O R T R S )  s o r  r s
o n l y .  ( l f  y o u  u s e  a  D  e n t r y  c i u r i n q  a n  a d d r o u t  s o r t ,  t h e
l i n e  w i l l  b e  l r e a t e d  l i k e  a  c o r n r n c n t  l i n e . )

l U s e  t h i s  e n l r y  f o r  s u r n n r , i r y  r , r q  d l o n q  I S O t I T R S )  o n l y .

{ l f  y o u  u s e  a n  S  e n t r y  c l r r r i n q  a n  a d d r o u t  s o r t ,  t f t e  l i n e

w i l l  b e  t r e a t e d  l i k e  a  c o r n n t t : n t  l i n e .  l t  y o u  u s e  a n  S

e n t r y  d u r n l l  a  t a g  a i o n q  s o '  t ,  t h e  f  i e l d s  v r i l l  b e

t r e a t e d  a s  n o r m a l  d a t a  f , c i d s ) .
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Conment Lines (' in Column 7)

Comrnent  i rnes  he lp  document  the  program.  They  do  no t

a f fec t  the  program's  opera t ion .  Y , lu  can code comment

l ines  ar ry r ruhere  in  t i re  sequence spec i f i ca t ions ;  however ,

comment : i  r ry i l l  be  pr r in ted  on ly  i f  co lumn 27 o f  the  header

l i n e  c o n t a r n s  a  z e l o  o r  b l a n k .

Control Fields (N, O, or F in Column 7)

T h e r e  i s  n o  l i m i t  t o  t h e  n u m b e r  o f  c o n t r o l  f i e l d s  a l l o w e d ,
hcrwever  the  to ta l  leng th  o f  a l l ther  cont ro l  f ie lds  must  be
f  r o r n  1  t o  2 5 6  b y t e s  l o n g .

iA / i re r r  yor - r r  f i l e  has  more  than one type o f  record :

The number  o f  con t ro l  f ie lds  does  no t  have to  be  the
Sall le trcr al l  record typeS.

The to ta l  leng ths  o f  the  cont ro l  f ie lds  do  no t  have to  be
the  sarne  fo r  a l l  record  tVpes .

When r t :c r : , rds  w i th  dup l i ca te  cont ro l  f  ie lds  ( records  w i th  a l l
con t ro l  i re lds  equa l l  a re  sor ted ,  the i r  o rder  as  ou tpu t  i s
t r r r  p red  i r : ta  b le  .

Norrna't a,nd Opposite Control Fie,lds (N or O in Column 7):

These c ,cn t ro l  f  ie lds  a re  f  ie lds  the  program uses  to  sor t

records  or  i - r : cord  addresses .  They '  a re  f  ie lds  in  your  input
recorc ls .  f iowever ,  you  can de f  ine ,  1 -c , ra rac ter  curn t ro l  f ie lds

tha t  a re  r ro t  in  the  records  by  us i r rg  an  uncond i t iona l  fo rce .

\See F<trc:eci Contr'cl Fields.l

lcrr.etl Control Fields (F in Colur,nn 7): There are three
ty  l - rcs  o ' l  t ' o rced cont ro l  f  ie lds :

o  C o r r < i i t i o n a l

o  Fot  t :e  a l l

o  U n ' : o n d i r i o n a l

Forced c r : rn t ro l  f  ie  ds  a f f  ec t  the  work  and ou tpu t  records
o n l / .  ( l t  r s  i n r p o r t a n t  t o  r e m e m b e r  t h a t  d i s k  s o r t  n e v e r

changes your  i r rpu t  records . )

St:e Ccrlrrnn 1y',  Colunn 1B and ( iolurnn 19 for information

or r  how to  f i l l  ou t  the  f ie ld  descr ip t ion  spec i f i ca t ions  when
y( ]u  a f  { }  r - rs rng  fo rc r :d  cont ro l  f ie lds .

A  cond i t iona l  fo rce  occurs  on lv  i t  a  c , rn t ro l  f ie ld  in  the  in -
pu t  record  conta ins  a  par t i cu la r  en t rV .  SLr ! )pose,  to r  ex-

ample ,  tha t  you  want  to  sor t  a  f i le  o f  re t :o rds ,  each o f  wh ich

has  a  1 -oos i t ion  cont ro l  f ie ld .  l f  the  charac ter  r r r  the  cont ro l

f ie ld  i s  an  X,  you want  to  rep lace  i t  w i th  an  A be fore  yor r

sor t  the  records .  To  do  th is ,  Vou wot r ld  usr - 'a  cond i t iona l

f o r c e .  Y o u r  c o n d i t i o n a l  f  o r c e  t i e l d  w o i r l d  t e i l  t l i s k  s o r t :

o  Bu i ld  a  work  record  f ro rn  the  input  re t lo t r i ,

' 1  p o s i t i o n  c o r r t r o l  l i i ) l ( i i r L  r ) l  i i , : r l d  l ) o r l t o n

D a t a  l C  I  D r t a  '

I  n p u t  r e c o r d ;T_-i^,,,,rk ,,.*t
I

I
I

IL - - -  ;  t - ) , ) s r i r r ) r i  t - , , r r t r r l l  l i e l d

.  l f  the  cont ro l  f ie ld  conta i r rs  an  X,  r :har iL le  i t  to  an  A:

Force-a l l  i s  a  spec ia l  t ype  o f  cond i i t i ; r i , , ,  1 , , ' r - . t ; .  i : r . r r -ce-d l l

occurs  on fy  when a  cont ro l  f ie ld  rn  a r r  , r i i . rL i  rccor iJ  t loes  no t

conta in  a  par t i cu la r  en t ry .  Suppose,  io r  r i xd t l tp ic ,  r i ra t  you

want  to  sor t  a  f  i l e  o f  records ,  each c f  r , t i l i i c l r  l - ras  a  i .pos i t lon

c o n t r o l  f  i e l d .  l f  t h e  c h a r a c t e r  i n  t h e  c o r t t r , r l  i i c i t i  t s  t t o t  a

C.  you want  to  pu t  a , r  X  rn  the  f ie ld  i te l t r re  yor r  s t , r  L  the

records .  To  do  th is ,  you  wou ld  use  a  i t . r t  ce-a l l  i rn , :  to  fo rce

t h e  X  i n t o  t h e  c o n t r o l  f  i e l d .

A fo r ce -a l l  l i ne  f o l l ows  a  se r i es  o f  con t l r t r L i i l d i  i r , r - c c  i t r t es .

Fo r  examp le ,  you  may  wa r ) t  t o  t e l l  c i i s k  s , r r . 1  .

a  l f  t h e  c o n t r o l  f i e l d  c o n t a i n s  a  C ,  r e p ' l a c c  r t  w r i l r . i  i .

a  l f  t h e  c o n t r o l  f i e l d  c o n t a i n s  a r r  |  ,  r r y , r i , . , r . r  , l  r r v , l r r  ; :  2 .

a  l f  the  cont ro l  f  ie ld  conta ins  a  $ ,  rc i - r iace  r t  w i i i  e  3 .

o  l f  the  cont ro l  f ie ld  does  no f  con t . i rn  a  C,  an  F ,  o r  a  $ ,
pu t  an  X in  the  cont ro l  t ie lc i .  ( l ' ou  a re  lo rc i r rg  ou i  a l l

o t h e r  p o s s i b l e  e n t r i e s  b y  u s i n g  a  l o r u e - a i i  i i t r e . )

i L ; r , t , r  l , , r r  i t o t t

i ' - .  < -

i_-:*---l
L l  r . , - . - - *  |

_ l _ _ _ _ l
a

O r i g i n a l w o r k  r e c o r t l

F  i e l d  D e s c r  i L l t r o n  S l i e c i i  i c a t t o r ) s  3 9



An unconci t i , rnal  force does not  depend on entr ies in  the
input  reccrds"  l f ,  for  example,  you want  to put  a dol lar
s ign ($)  in  . r rc ' f i rs t  posi t ion of  every output  record,  you
would usc ' inr  uncondi t ional  force.  Your uncondi t ional
forced conrro l  f ie ld would te l l  d isk sor t  to  put  a dol lar  s ign
in the f i rs t  avai lable contro l  f ie ld posi t ion of  the work record.

.--V*a 
\.g\/------

Cont ro l  '  r  lds  Data  por t ion
port ron

Any o ther  cont ro l  f ie lds  w i l l  go  a f te r  the  do l la r  s ign .  Assume

the inpu*  records  are  in  th is  fo rmat :

T h e  w o r k  r e c o r d  w i l l  t h e n  l o o k  l i k e  t h i s :

See Cal, imn /9 for actual coding exar-nples of f  orcecl con-

t ro l  f ie ids .

Summary Data Fields (S in Column 7')

An S in  co lumn 7  o f  the  f ie ld  descr ip t ion  spec i f i ca t ions  de-

f  ines  a  summary  da ta  f ie ld .  You can de f  ine  summary  f ie lds

fo r  a i l  th ree  types  o f  sor t  jobs ,  bu t  the  f ie lds  w i l l  be  sum-

mar ;zed (added together )  on ly  in  summary  sor ts .  In  tag

a long sor ts  (SORTR) ,  summary  f ie ld : ;  w i l l  be  t rea ted  as  nor -

mal  da ta  l ie lds .  In  addrout  sor ts  (SORTA) ,  summary  f  ie lds

wi l l  be  t rea ted  as  comments .

In  a  surnmary  sor t ,  the  summary  da ta  f ie lds  in  the  work

and ou t [ ,u t  records  fo r  ind iv idua l  record  types  must  a lways

be in  the  same pos i t ion .  The f ie lds  do  no t  have to  be  in  the

same posit ion in the input records. (See messages SD278

and SD280. )

No more than24 f ields r:an be summarized for each record

type.

The f : r , ; t  inc lude se t  tha t  con ta ins  summarv  spec i f i ca t ions

def ines  the  summarv  fo rmat  fo r  a l l  i r rc luded records .  l t  i s

recomn- iended tha t  a l l  inc lude se ts  conta in  summary  spec i -
f i ca t i c r r r .  l f  an  inc lude se t  does  no t  con ta in  summary

spec i f ;ca t ions ,  the  da ta  spec i f i ca t ion  shou ld  a l ign  the  da ta

fo r  sunrnar iza t ion .
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l f  no  summary  spec i f  i ca t ions  are  g iven fo r  a  SORTRS type

sor t ,  the  ou tpu t  f i l e  cons is ts  o f  records  w i th  un l i ke  cont ro l
f ie lds  as  spec i f ied  in  the  f ie ld  s ta tement .  D isk  sor t  de le tes

a l l  records  w i th  common cont ro l  f ie lds .  On ly  one copy

of  each is  re ta ined.

Column 8 rclZlDlPlUlVl

Your column 8 entry indicates what port ion of the input
record 's  charac ters  you want  d isk  sor t  to  use  in  bu i ld ing

and sor t ing  the  work  records .  The co lumn 8  en t ry  i s  c r i t i ca l

in  assur ing  tha t  the  sor t  p roduces  the  resu l ts  you in tend.

See Columns 7-8 to f ind the ways you can combine this

en t ry  w i th  the  co lumn 7  en t ry .

Suppose,  fo r  example ,  you  have a  1-charac ter  cont ro l  f ie ld

in  Vour  input  records  wh ich  can be  e i ther  an  
* ,  1 ,  2 ,  o r  3 .

The zone and d ig i t  por t ion  o f  each charac ter  i s :

Charac ter Zone D i g i l

,l

2

-1

0 1  0 1

1 1 1 1

1 1 1 1

1 ' l  1 1

1  100
oo01
oo1 0
001 1

l f  you want  the records sor ted in to ascending order  us ing

the d ig i t  por t ion of  the contro l  f  ie ld characters (by put t ing

a  D  i n  co lumn  8 ) ,  t hey  w i l l  be  i n  t h i s  o rde r :

1
2
J

Con t ro l
f i e l d  A

Col .  I  Enrry I  Characler  Port ion Used

U s e  b o t h  z o n e  a n d  d i g i t

p o r t i o n s  o l  t h e  c h a r a c t e r s

U s e  o n l y  t h e  z o n e  p o r t i o n

of  the  charac ter

U s e  o n l y  t h e  d i g i t  p o r t i o n

o f  t h e  c h a r a c t e r s

The charac ters  a re  s igned,

packec l  dec ima l  numbers l

T h e  c h a r a c t e r s  a r e  s i g n e d ,

unpacked  decama l  numbers

Fo rce  a  da ta  
"h " ru " t " ,  

i n t o

the  da ta  f i e l d

t h a n  0  a n d  t 5  i s  g r e a t e r

Max imum
Field Length

256 characters

1 charac ter

I  6  charac ters

8 bytes or
1  5  d i g i t s  and  s i gn

1 6  d i g i t s

1  c h a r a c t e r

t han  -6

C

L

D

P

U

I  N o t e  t h a t -3 is  less

Control
f i e l d  A



l f  you want  the records sor ted in to ascending order  us ing
both the zone and d ig i t  por t ions (by put t ing a C in column
8) ,  t hev  w i l l  be  i n  t h i s  o rde r :

Supposer  you p laced a  Z  in  co lunrn  8  and manted the
records  sor ted  in to  ascend ing  order .  You can then be  sure
tha t  the  records  w i th  an  

*  
con t ro l  f ie ld  w i l l  p recede the

r e c o r d s w i t h a  1 , 2 , o r 3  c o n t r o l  f i e l d .  S i n c e  1 , 2 , a n d 3
have ident ica l  zone por t ions ,  records  w i th  any  o f  these
numbers  as  a  cont ro l  f ie ld  w i l l  n ,o t  be  in  any  spec ia l  o rder
after the sort.

l f  you  want  to  fo rce  charac ters  in to  your  da ta  f ie ld ,  p lace

a V in  co lumn 8  and spec i fy  the  charac ter  to  be  fo rced in
co lumn i8 .  That  charac ter  w i l l  be  p laced in  the  f i rs t  ava i l -
ab le  r la ta  f ie ld  pos i t ion  o f  t i re  work  record .

As  you can see,  your  co lumn 8  en t ry  can dras t ica l l v  a f fec t
your  sor ted  f  i l e .

Do no t  con f  use  th is  co lumn 8  er r t ry  w i th  the  co lumn 8
ent ry 'on  the  record  type  spec i f  i< ;a t ions .  Co lumn 8  o f  the
f ie ld  type  spec i f i ca t ions  te l l s  d is l<  sor t  what  por t ion  o f  a
character to use to sort the records. The column 8 entry
on tfxe record type specif icat ion:; helps select which records
you want to be sorted.

Oppc>si te Control F iel ds

l f  you  want  to  sor t  records  so  tha t  some cont ro l  f ie lds  a re
in  ascend ing  order  and o ther  cont ro l  f ie lds  a re  in  descend-
ing  order r ,  use  oppos i te  cont ro l  f ie lds .  An oppos i te  cont ro l
f ie ld  i s  sor ted  in  ascend ing  order  ( i f  you  spec i fy  descend ing
order  on  the  header  l ine) ,  o r  in  descend ing  order  ( i J  you

spec i fy  ascend inq  order  on  the  header  l ine) .

l f  your  f  i l e  con ta ins  d i f fe ren t  record  types ,  a l l  o f  wh ich

have an  oppos i te  cont ro l  f ie ld  in  the  same record  pos i t ion ,

Vour  co lumn 8  en t r ies  fo r  these cont ro l  f ie lds  must  be  one
o f  t h e  { o l l o w i r r g :

o  A l l  D s

o A l l  Cs

o A l l  Zs

.  AnV combina t ion  o f  Cs  and Zs

Wi th  any  o ther  combina t ion  o f  en t r ies  ( fo r  example ,  Ds  and

Cs) ,  you  w i l l  no t  be  ab le  to  p red ic t  the  resu l ts  o f  the  sor t .

When you use oppos i te  cont ro l  f  ie lds ,  d isk  sor t  changes

them in  bu i ld ing  the  work  record .  There fore ,  you  usua l ly

drop  th is  mean ing less  cont ro l  f  ie ld  in fo rmat ion  (by  cod ing

an X in  co lumn 28 on  the  header  l ine)  fo r  tag  a long or

summary  sor ts .  l f  the  oppos i te  cont ro l  f ie lds  a re  a l l  Ds ,

you do  no t  need to  d rop  the  cont ro l  f ie ld .  l f  you  w ish  to
re ta in  the  or ig ina l  con t ro l  f ie ld  da ta  in  the  ou tpu t  record ,

repeat  the  in fo rmat ion  as  a  da ta  f  ie ld .

Packed or Unpacked Control Fields (Normal or Opposite)

l f  you  spec i fy  packed r . r r  unpacked cont ro l  f  ie lds ,  d isk  sor t

changes the  cont ro l  f ie lds  wh i le  bu i ld ing  the  work  record .

There fore ,  you  must  d rop  the  cont ro l  f  ie lc l  in fo rmat ion  by

cod ing  an  X in  co lumn 28 on  the  header  l ine"  l f  you  w ish

to  re ta in  the  or ig ina l  con t ro l  f ie ld  da ta  in  the  ou tpu t  record .

reoeat  the  in fo rmat ion  as  a  da ta  f  ie ld .

1
2
3
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Forced Control Fields

Here  are  a  few ru les  to  remember  w l ren  you are  us ing
forced cont ro l  f ie lds :

o  You can have on ly  one charac ter  in  your .  fo rced cont ro l
f  i e l d .

a  You can rnd ica te  e i ther  a  cond i t iona l  o r  an  uncond i t io l ra l
force"

A fo rce-a l l  l i ne  must  be  preceded by  a  cond i t iona l  fo rce
l i n e .

.  You de f  ine  a  fo rced cont ro l  f  ie ld  by  p lac ing  an  F  in
co lumn 7  o f  the  f ie ld  spec i f  i ca t ions .

See Columns 9-16, Column 17, Column 18. and Column
/9  fo r  fu r ther  in fo rmat lon  on  how to  comple te  the  f ie ld
spec i f  i ca t io r rs .

Using Control Fields to Sequence lnformation in the Sorted
Records

The order  in  wh ich  you descr ibe  cor r t ro l  f ie lds  in  the  f  ie ld
spec i f  i ca t ion  l ines  de termines  the  sequence o f  the  recorc ls
( tag  a long sor t )  o r  the  record  addresr ;es  (addrout  sor t )  in
the  sor ted  f r  le .

Suppose each record  in  your  t i ie  tha t  i s  so i ted  in  ascend ing
o r d e r  ( A  i r )  c o l u m n  1 8  o f  t h e  h e a d e r  l i n e )  h a s  a  n o r m a l
r :on t ro l  f ie ld  in  pos i t ions  1  2  ano an  r tppos i te  cont ro l  f ie ld
i r r  1 - ros i t ions  5  7 .  Each rccord  n :p resents  one cus tomer 's
o r d e r  f o r  a  s e p a r a t e  r t e r n .  T h e  p a r t  n t r m b e r  i s  i n  p o s i t i o n
1-2 ;  the  nurnber  r ) f  par ts  o rdercc l  rs  t r r  pos i t ions  5-7 .  Your
u n s o r t e d  t i i e  m i g h t  t o o k  l i k e  t h i s .

I  n f l u t  r e c o r ( J  ; . l o s i r i r t n

r l 2 1 3 l + l s l o l z
o
I

2
3
A

5
6

i n p u t  P a r  t  N u n t b e r

t  r ) c o r r J  r t u n t b e r  ( ) r ( i e r . ) d

r ) i lmDet

You can usr .  the  f i rs t  con t ro l  f ie ld  to  s ( ) r t  thc  records  in
ascend ing  order  accord ing  to  the  par t  f iun tber .  You can
then use the  second cont ro l  f ie ld  to  sor t  the  number  o t
par ts  o rdered in  c lescendrnq order  w i th in  each group o1 '
par ts .  There fore ,  you  want  your  sor ted  f i le  to  look  l rke
t h i s :

1 7
3 4
1 1
t 3

3 4
1 7
. ) 4

1 2 6
5 1 2
1 2 1

9 6
1 8
2 0

2 5 0

9 6
? 6
'2 1
2 0
1 2

t 3

1 7
1 1
1 7
:.J 4
' i 4

. ; 4

(,
i
'2

3

]
5
2 5

I

0 r r , r : ; u i  P t r r  t  N u n r l ; e r

i e . t ( ) r r i  r t u r n b t : r  i r r  i l e r e r l

n i rn | ]e r
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Inc lude these f ie ld  spec i t i ca t ions  to  c jc  t l ' e  i - i f r r , .ed lng  sor t

IBM
: I LOU L i {C t  SPECI  F  ICA  I  lO i \ lS

i - ierr ler

i : '
i i l  i r  I  i

i l l l
s ' a l t  i '  

'  '  ' ,  6 i  . :

I' t - . .

l a !

i :
l i
L i i  

i
i l r i

I

l

' i e , . u l ( l  I  y l J { '

I
t  . - -

t . _ _ _

I

p ti Rico-eos

'-

I
I

[iaLibE, 7i -e irlr --=]
I

I t e i t l- l  -  -  -  .  _ :  
- - l

I
Ir {
I

. l  ,  
_ _ * _  - t , : ]' / 'h IS toaT( .s t  FTELD ts .o ior re i  I

ir'q/ 5 CoprRot Fr€12 {S DRI?PED I
corllRot FrEL2 D€soer&€o /S D'qre i
{o,ure/,a Fr{LD D€yprb€D 05 DArl I

I

l r l o t i c e  t h a t  t h e  i n f o r m a t i o n  o c c . r p i e : ,  1 l  r t , ; ; , ; ' - ' i  , : , | : t i t r J ) l s  ' r i

t h e  i n p u t  a n d  o u t p u t  r e c o r d s .  T h e  r e r ; o , . i  t r o s i l r o n s  c h a n q e

w h e n  t h e  c o n t r o l  f  i e l d s  a n d  r i a t a  i i e l c J s  ; i i '  m , ) v r i i  f  r , ) r n

t h e  i n p u t  t o  t h e  w o r k  t o  t h e  o u t p u t  i i l e - s .  l j r r r c c  d r ,  ( , i ) p o s { " r l

c o n t r o l  f i e l d  i s  s p e c i f i e d ,  a l l  t h e  c o n l r o i  i ; c i c l r  , r r  r i  r  , r f ) r r r .

record are dropped (colurnns 1 1l ancl r i ' i '  T, '  , ,  ,u'  r .r- ir '  con

t ro l  f ie lds ,  spec i fy  them as  c la ta  i : ;ee  c i . r r r r t r r ! , - )

Co lumns 7-8

H e r e  a r e  a l l  t h e  p o s s i b l { )  r . r m b i n a t t o n s  l o r  c o l u m n s  7  a n d

M a x i m u m

F i e l d  L e n g t h

25(i
l

1 6
.a

t 6

l
1

2r;6
1

1 6
n

1 i ,
l

8 :

C o l .  7

N r-.r O

Llo!

C
Z
il
P
LI

D

o

f,

t l

: l i)C

1r i
tl

1 6
1

D o e s  n o t  a p p l y

( c o m m e n t  l i n e )

l F , ' r  ; , n  u n c o n t l r l r o n a l  i o t c e  a n d  a

l o r e e . r i l  l r n e ,  r : o l u l n n  B  n t u s l  c o n

i iet:  ( . ' t t lurrtn 7 and C'olutnn 5- lor clert.r i led discussions of
, r , l ch  en t ry
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Columns 9-16  (F ie ld  Locat ion)

Co lurnns  9-16  ident i f y  the  rnput  record  pos i t io r l s  tha t  con-
ta in  the  recc , rd  f ie lds .  Co lumns 9-12  ( f ro rn)  iden t i f y  the
s t a r t i n g  p o s i t i o n  o f  a  f i e l c l ; c o l u m n s ' l  3 - 1 6  ( t o )  i d e n t i f y  t h e
pos i t ion  in  vuh ich  the  f ie lc l  ends .

T h e  o r d e r  i n  w h i c h  y o u  d e s c r i b e  t h e  f i e l d s  i n  t h e  f i e l d
descr ip t ion  spec i f  i ca t ions  de termines  the  order  they  w i l l
be  i r r  in  the  r ;o r ted  ou tpu t  records .

For  example"  suppose you have an  rnput  record  tha t  looks
l i k e  t h i s :

F  i e l c l  n a m e

R e c o r d  p o : i t i c ' n

However .  yor , t  want  yo i l '  sor ted  ou tpu t  record  to  look  l i ke
th  i s

F t e i ( i  l r i i t l l f )

F-----l i-----r l___l
2 1t c1 2

L--
1R e c o r d  p o s r t i c n

O u  t p L r t  r e c o r d

I T E M I R L O R I I I B A L

the  records  by  i tem num
Lt t  the  f ie ld  descr ip t ion

Assuming tha t  ynu  wa i l l .  to

ber ,  here  is  f row you wou ld

spec i f  i ca t ions :

['i I
[ . , t 1 t _ _ f . _  _ ]
I  twc : ,  t
I  i ' W r  2 2
I  i9q 15,

l l i l l l
L,- ii' I i

i

i l , t
i . i ' {
i !
c+i

2 q t i

" l ir l i
l i t

l n p u l  f e c o r ( l

l-f E N4

{ trtrn

r ) u r n t ) e l ,

P R I C E

{ p r  i c i :

p r e r  r t e m )

B A L

{ n u m b e r  i n
s l  ock  )

R E O R D

(  r e o r d e r

p o i n t )

5



As another  example ,  i f  you  wan1.  the  1-charac ter  f ie ld  in
pos i t ion  20  o f  your  input  record  to  be  in  the  f i rs t  pos i t ion

o f  the  sor ted  ou tpu t  record ,  you  wou ld  descr ibe  the  f ie ld
in  the  f i rs t  l i ne  o f  y ,our  f ie ld  descr ip t ion  spec i f i ca t ions .  In
th is  example ,  the  pr imary  cont ro l  f ie ld  fo r  the  ou tpu t  f i l e
is  de ter rn ined by  pos i t ion  20  o f  the  record :

Field Length

The length  o f  the  f  ie ld  depends on  the  co lumn 8  enr ry .

Co l .  8  En t r y Maximum Field Length

L 256 charac; ters

z 1 character

f 8 characters

U 1 6 characters

D 1 6 characters

I  c h a r a I e l

Coding Rules

Ent r ies  rnus t  be  r igh t - lus t i f ied .  T 'he  f rom ent ry  must  end
i n  c o l u m n  1 2 ; t h e  t o  e n t r v  m u s t  e n d  i n  c o l u m n  1 6 .

To descr ibe  f ie lds  tha t  a re  on ly  one charac ter  long ,  leave

c o l u m n s  9 - 1 2  ( f r o m )  b l a n k ,  a n d  e n t e r  t h e  n u m b e r  o f  t h e
record  pos i t ion  tha t  con ta ins  the  charac ter  in  co lumns
1 3 - 1 6  ( t o ) .

Page  o f  SC21 -7522 -8
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Column 17 (Cond i t iona l l y  Forced Cont ro l  F ie lds)

See Column 7 for general discussion of forced control
f i e l d s .  Y o u  m a k e  a n  e n t r y  i n  c o l u m n  1 7  o n l y  w h e n  y o u

want  to  use  a  cond i t iona l  fo rce .  (For  example ,  i f  you

want  to  pu t  an  
*  

in  a  cont ro l  f ie ld  on ly  i f  the  present  en t rv
is  an  A. )  When you use cond i t iona l  fo rce ,  the  input  record
does no t  change,  bu t  the  work  and ou tpu t  records  w i l l  con-
tain an 

* instead of an A. (See Column 7 or Column 18
for  more  in fo rmat ion  about  cond i t iona l  fo rce . )

The co lumn 17 en t ry  te l l s  d isk  sor t  wh ich  charac ter  in  the
c o n t r o l  f i e l d  ( d e f i n e d  i n  c o l u m n s  1 3 - 1 6 )  v o u  w a n t  t o  r e -
p lace .  The program checks  to  see i f  the  cont ro l  f ie ld  in
the  work  record  conta ins  the  charac ter  you spec i f ied  in
c o l u m n  1 7 .  l f  i t  d o e s ,  t h e  c h a r a c t e r  i n  c o l u m n  1 8  r e p l a c e s
the  cont ro l  f ie ld  charac ter .

l f  a  cont ro l  f ie ld  can conta in  any  one o f  severa l  cnarac ters
and you want  to  spec i fy  a  fo rced charac ter  rep lacement
f o r  e a c h  o n e ,  y o u  m u s t  i n c l u d e  a  c o l u m n  1 9  e n t r V  i n  a l l

the forced f ield l ines (except the f i rst).  See Column 79 for

i  ns t ruc t ions .

Co lumn 18 (Forced Charac ter )

See Co lumn 7  fo r  genera l  d iscuss ion  o f  fo rced f ie lds .  You

m a k e  a n  e n t r y  i n  c o l u m n  1 8  w h e n  y o u  a r e  u s i n g  f o r c e d

cont ro l  f ie lds  to  sor t  vour  records  or  fo rced da ta  f ie lds .  In

fo rc ing  a  cont ro l  f  ie ld ,  the  charac ter  in  co lumrr  18  e i ther

rep laces  the  charac ter  spec i f  ied  in  co lumn 17 or  adds  a

new charac ter .  In  fo rc ing  a  da ta  f ie ld ,  the  charac ter  in

co lumn 18 is  added to  the  ou tpu t  record  a t  the  f i rs t

ava i lab le  da ta  f ie ld  pos i t ion  in  the  work  record .

Remember  tha t  the  change to  the  f  ie ld  does  no t  a l te r
your  input  record .  Remember ,  too ,  tha t  you  must  use
forced charac ters  on lv  w i th  1 -charac ter  f  ie lds .
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Defining a Conditional Force Character

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

2 .  P u t  a n  F  i n  c o l u m n  7 .

3 .  Def  ine  the  pos i t ion  o f  the  cont ro l  f  ie ld  in  the  input
r e c o r d  i n  c o l u m n s  1 3 -  l 6 .

4 .  Enter  the  charac ter  you want  to  rep lace  in  co lumn 17.

5 .  Enter  the  charac ter  you want  to  rep lace  i t  w i th  in
co lumn 18 (you can use any  Sys tem/3  charac ter  in
c o l u m n  1 8 ) .

Defining a Force-All Character

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

P u t  a n  F  i n  c o l u m n  7 .

Put  the  charac ter  wh ich  rep laces  the  cont ro l  f  ie ld
c o l u m n  1 8 .

4 .  Put  any  Sys tem/3  charac ter  in  co lumn 19
charac ter  in  co lumn 1  9  te l l s  d isk  sor t  tha t
is  a  cont inuat ion  o f  the  precec l ing  l ine . )

5 .  L e a v e  c o l u m n s  9 - 1 7  b l a n k .

l f  you  do  no t  p lace  a  fo rce-a l l  l i ne  a f te r  cond i t iona l  fo rce
l ines  and d isk  sor t  does  no t  f ind  the  spec i f ied  cnaracrers  rn
the  cont ro l  f  ie ld  o f  the  input  record ,  d isk  sor t :

o  Rep laces  the  cont ro l  f  ie ld  charac ter  w i th  hex  FF ( i f  you
spec i f ied  ascend ing  sequence in  t f re  header  l ine) .

o  Rep laces  the  cont ro l  f  ie ld  charac ter  w i th  hex  00  ( i f  you
s p e c i f i e d  d e s c e n d i n g  s e q u e n c e  i n  t h e  h e a d e r  l i n e ) .

Defining an Unconditional Force Ch,?racter

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

2 .  P u t  a n  F  i n  c o l u m n  7 .

3 .  P u t  t h e  c h a r a c t e r  y o u  a r e  f o r c i n g  i n  c o l u m n  1 g .

4 .  L e a v e  c o l u m n s  g - 1 7  b l a n k .

Sample Job 4 i l lustrates the use of condit ional ly forced
charac ters  to  g roup record  types .
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Specifying an Overflow tndicator Field

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

2 .  P u t  a n  S  i n  c o l u m n  7 .

3 .  P u t  a  V  i n  c o l u m n  8 .

4 .  E n t e r  a  c h a r a c t e r  i n  c o l u m n  1 7  i f  y o u  d o  n o t  w i s h  t o
use an  *  

as  a  rep lacement .  l f  over f  low occurs  in  any
summary  da ta  f  ie ld  in  the  record ,  the  in i t ia l  va lue  o f
the  over f  low f ie ld  w i l l  be  rep laced by  the  cnarac ter
i n  c o l u m n  1 7 .

5 .  E n t e r  a  c h a r a c t e r  i n  c o l u m n  1 8 .  l f  n o n e  o f  t h e  s u m -
mary  da ta  f  ie lds  over f low,  the  over f  low f ie ld  w i l l
con ta in  the  charac ter  spec i f  ied  in  co lumn I  g .

Co lumn 19 (Spec i fy ing  Rep lacements  fo r  More  Than One
Character of a Forced Control Field)

l f  a  cont ro l  f ie ld  in  the  input  record  can conta in  any  one o f
severa l  charac ters  and you want  to  spec i fy  fo rced charac ter
rep lacements  fo r  more  than one charac ter ,  use  a  separa te
l ine  to  de f ine  each poss ib le  charac ter  and the  fo rced charac_
ter  you want  to  rep lace  i t  w i th .

Note  tha t  co lumn 19 is  assumed b lank  fo r  the  f i rs t  f ie ld
s ta tement  o f  an  inc lude se t .

Coding Rules

1 .  D e f i n e  t h e  c o n t r o l  f i e l d  i n  c o l u m n s  1 3 - 1 6 .

2 .  Enter  the  f  i r s t  charac ter  you want  to  rep lace  In
c o l u m n  1 7 .

Enter  the  charac ter  you want  to  rep lace  i t  w i th  in
c o l u m n  1 8 .

Enter  the  nex t  charac ter  you want  to  rep lace  in
c o l u m n  1 7  o f  t h e  n e x t  c a r d .

2 .

?

(The

t h e  l i n e

1 4 .
I
I

5.  Enter  the  charac ter  you want  to  rep lace  i t  w i th  in
c o l u m n  1 8 .

6 .  E n t e r  a n y  c h a r a c t e r  ( e x c e p t  b l a n k )  i n  c o l u m n  1 g .
Th is  te l l s  d isk  sor t  the  l ine  re fe rs  to  the  same cont ro l
f  ie ld  in  the  work  record  as  the  preced ing  l ine .

Repeat  s teps  4 ,  5 ,  and 6  fo r  any  o ther  charac ters  to  be
r e p l a c e d  i n  t h a t  c o n t r o l  f i e l d .

Note  tha t  you  can use any  Sys temi3  charac ter  you want  In
c o l u m n  1 8 .



Examples  o f  Us ing  Forced Cont ro l  F ie lds

You can use fo rced r :on t ro l  f ie lds  to  ch ; : t t i1e  {ac lc l  t c ,  o r  re '

p l a c e )  a  c h a r a c t e r  i n  a  l  p o s i t i o n  u o n t r o l  t i e l d .  
- i ' h e  

f o l l o w

ing  exanrp les  r t )p resent  these typcrs  o f  fo r .c r :d  cor t t ro l

charac ters :

o  U n c o n d i t i o n a l  t o ' c e

o  C o n d r t i o n a l  f o r c e  u s i n g  o r r l y  t o r c e d  c o n t r o l  l i e l d s

o  Cond i t rona l  fo rce

cont ro l  f ie lds

o  F o r c e  a l l

Pos i t ion  .1  
{cont ro l  f  ie ld )  20-22  lda ta  I ie ld l

us ing  normal  o r  oppos i te  and fo rced

U ncon d i ti onal I y F orced Ch aracter

Th is  example  i l l us t ra tes  how you can uncond i t iona l l y  p lace

a cont ro l  f  ie ld  in to  the  work  and ou tpu t  records :

F i e l d  d e s j r i p t i o n

S P e C l l l C ' : l l l O n S

I n p u t  r e c o r c l

W o r  l (  r e c O t  (  j

512

I' -  .  1 -
,r,1,

I
Th i s  uncond i t i ona l  f o r ce

m o v e s a + i n t o t h e f i r s t
avai lable work record po-

s i t i o n .

Move the data f  ie ld {po-
s i t i ons  20 -22  o f  t he  i npu t

record) to the next  three
posi t ions of  the work record.

C o n t r o l

f i c l r l

Dil ta

l r e l d

I

YI+
O u l p { r !  r e c r ) r L j

C ( ) n t r o l  D a t a

f i e l d  i : e l c j
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Conditional Force Using Only Forced Control Ftelds

Th is  example  i l l us t ra tes  how uont ro l  f ie ld  charac ters  chanoe
accord ing  to  the  cond i t ions  you spec i ty .

Pos r  t r r l  n
I  nput  records

F ie l d  desc r i p t i on
speci{  icat ions

Wor k records

Ou tpu l  r eco rds

4  { c o n t r o i  t r e i d )

A

20-22 ldata lietdl

6 1 8

5 1 0

307

R

c

l f  posi t ion 4 of  the input  recorc l  contains
an A,  move a 1 anto the work record.

l f  posi t ion 4 contai r rs a B,  move a 3 into
the work record.

l f  pos i t r on  4  con ta i ns  a  C ,  move  a  2  i n t o
the work record.

Move the data f  ie ld (posi t ions

20-22 of  the input  record) to
the work record.

Control  Data
f i e l c l  f i e t d

Control  Data
f i e l d  f i e t d
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This  exarnp le  a lso  shows how your  use  co lumn 19 to  spec i fy

cond i t iona l  rep lacements  fo r  more  than one charac ter .  Be-

cause cont inuat ion  l ines  are  used,  on ly  one pos i t ion  in  the

work  and ou tpu t  records  is  de f ined by  the  f i rs t  th ree  l ines .

l f  c o l u m n  1 9  i s  l e f t  b l a n k ,  e a c h  l i n e  w o u l d  d e f i n e  a  n e w

pos i t ion  in  the  work  and ou tpu t  records .

l f  you  are  sor t ing  records  in to  ascend ing  order  (A  in  co lumn

18 o f  the  header  l ine) ,  d isk  sor t  p laces  hex  FF in to  the  work

record  be fore  you fo rce  any  char iac te rs .  l f  you  are  sor t inq

records  in to  descend ing  order  (D in  co lumn 18 o f  the  header

l ine) ,  d isk  sor t  p laces  hex  00  in to  the  work  record  be fore

you fo rce  any  charac ters"  There fore ,  i f  d isk  sor t  does  no t

f ind  an  A,  B ,  o r  C in  pos i t ion  4  o f  the  input  record ,  the  hex

00 or  FF is  le f t  unchanged in  the  work  record .

Conditional Force Using Normal or Opposite and Forced

Control Fields

Th is  example  is  s im i la r  to  the  prev ious  one s ince  the  con '

t ro l  f ie ld  in  the  input  record  causes  changes in  the  lvork

and ou tpu t  records .  In  th is  case,  however ,  d isk  s t l ' - t  f  i r s t

moves the control f  ield to ihe work record (because the

f i rs t  con t ro l  f ie ld  i s  a  normal  cont ro l  f ie ld )  a r rd  then changes

i t  i f  necessary .  Not ice  tha t  any  fo rced charac ter  rep lace-

ments are made before the records are sorted.
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Posi t ion:
I  nput  records

F ie l d  desc r i p t i on
spe(: l f  ica t i  o ns

Wrt r  k  records

Sor ted  ou lpu t  r eco rds

1  ( con t ro l  f  i e l d )

5

20-22 {data tieldl

5 1 0

822

6 1 8

r
I- r r

-l-

1

Move the contro l  f  ie ld ( in posi t ion 1
of  the input  record) to the work rec-
ord and use i t  to sort  the records into
order (assume that  ascending order is
spec i f i ed  on  t he  heade r  l i ne ) .

l f  posi t ion 1 of  the input  record contarns
a 9,  replace i t  wi th a 7 in the work record

l f  posi t ion 1 of  the input  record contains
a 7,  replace i t  wi th a 9 in the work record

Move the data f ie ld (posi t rons

20-22 of  the input  record) to
the work record.

Control  Data
f  ie ld f  ietd

Control  Data
f i e l d  f i e l d

q
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Force-All

Suppose your  cont ro l  f ie ld  can conta in  charac ters  o ther
than A,  B ,  o r  C.  l f  you  don ' t  want  a  hex  FF or  00  in  the
work  and ou tpu t  records ,  use  a  fo rce-a l l  l i ne .

Posi t ion:
I  nput  records

F i e l d  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

Work  reco rds

Ou tpu t  r eco rds

1  ( con t ro l  f  i e l d )

Control  Data
f i e l d  f i e l d

.--'--v+

Con t ro l  Da ta
f  i e l d  f  i e l d

2Q-22 (datafieldl

1 1 1

521

l f  posi t ion 1 of  the anpLrt  record contains
an A,  move a 1 into the work record.

l f  posi t ion 1 contains a B,  move a 3 into

the work record.

l f  posi t ion 1 contains a C, move a 2 into
the work record.

This is  a force-al l  l ine.  l f  posi t ion 1 of  the
input  record does not  contain an A,  B,  or
C, p lace an *  into the f  i rs t  avai lable work
record posi t ion.

Move the data f ie ld (posi t ions

20-22 of  the input  record) to

the work record.
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Ccrlumns 20-22 lOuefi low Field Length Entry)

These c ,c lu rnns  are  used on ly  by  a  surnmary  tag  a long sor t
to  e l im ina te  the  poss ib i l i t y  o f  an  over f  low cond i t ion .

You can e l im ina te  the  poss ib i l i t y  o f  an  over f low cond i t ion
l l y  inc reras ing  the  length  o f  the  sumrnary  da ta  f ie ld  to  a l low
for  any  an t i r : ipa ted  over f  low.  Th is  can be  done by  cod ing
an over l ' l ow f  ie ld  length  en t ry  in  co lumns 20-22 o I  the  f ie ld
descr ip t ion  spec i f i ca t ions .  The over f low f ie ld  length  en t ry
shou ld  re f le r : t  the  sum o f  the  summary  da ta  f  ie ld  length
and the  an t ic ipa ted  over f  low length-  The en t ry  must  be
r ig t r t - jus t i f ied  to  co lumn 22,  and cannot  exceed the  max i -
r r r ' . ,1 i l  f io ld  le r r rg th .

Co lumns 2A-22 are  ignored to r  an  FSZ and FSV s ince  these
f  ie lds  can be  on ly  one by te  long.

For  example ,  i f  you  want  to  summar ize  an  unpacked f ie ld
in  pos i t ions  6-10  o f  your  input  record  and you know tha t
the  ou tpu t  w i l l  exceed the  5-pos i t ion  summary  f  ie ld  by  2
pos i t ions ,  spec i fy  a  7  in  co lunrn  22 :

U{-]IIIEILTffi trI]TIt]]I
l f  packerd  f ie lds  a re  summar ized,  co lumns 20-22 shou ld
spec i fy  the  number  o f  by tes  o f  packed da ta .

For  example ,  i f  you  want  to  summar ize  a  packed f ie ld  in
p t - rs i t io r rs  ' l  ' 3  o f  your  input  record  and you know tha t  the
outpu t  ,u ru i l l  exceed the  3-pos i t io r r  packed summary  f  ie ld
(5  numbers  p lus  s ign)  by  1  pos i t ion ,  spec i fy  a  4  in  co tumn
22 (7  nunt l : ,e rs  p lus  s ign) :

IdIIili{
/ i /ote." Wherr some include sets do not contain summary

sper ; i f i c ,a t io r rs ,  care  shou ld  be  taken to  a l ign  the  da ta  fo r

s u n t m a r i z a t i o n .

Columns 23-39

These columns are not  used.Leave them b lank .

Co lumns 40-72 (Comments)

Co lumns 40-72 are  fo r  your  comments .  l f  you  ins t ruc ted

d isk  sor t  to  p r in t  sequence spec i f i ca t ions  (co lumn 27 o f  the
header  l ine  is  e i ther  b lank  or  conta ins  a  zero l  .  comments
are  pr in ted  a long w i th  your  sequence spec i f i ca t io r rs .  The
cornments  have no  e f fec t  on  the  program's  opera t ion .

Co lumns 4O-45 are  enc losed in  do t ted  l ines  on  the  cod ing
sheet ,  because many programmers  l i ke  to  use  these co lumns

to  wr i te  the  names o f  f ie lds  thev  descr ibed in  the  f ie ld  l ines .
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Each job  in  th  i s  sec t ion  has :

' l  
.  An  in t roduc t ion  exp la in ing  i t s  purpose

2.  F i l led-ou t  sequence spec i f i ca t ion  sheets

3 .  D iscuss ion  o f  the  sequence spec i f i ca t ions

The f i rs t  s ix  jobs  use  one or  more  o f  the  fo l low ing  f i les  and
input records. lSample Job 7 ust>s other f i les and input
records ,  wh ich  are  exp la ined in  the  in t roduc t ion  to  tha t

iob. Sarnple Job 8 uses the inventory f  i le and input records,
and is  inc l  uded to  i l l us t ra te  mul t i vo lume mul t ip le  dev ice
inpul. Sample /ob 9 uses the inventory f  i le and input
records ,  and is  inc luded to  i l l us t ra te  record  se lec t ion  on
h e x a d e c i m a l  i n p u t , )

Chapter 6. Sample Disk Sort Johs

F  i l e s Records in  F i le rs Contents  o l  Records

I  n v e n t o r y  { i l e I  nventory  l  ecords Ouan t i t i e s  o f  i t ems  i n  s t ock
Number  o f  t r ansac t i ons  f o r  each  s l ock  i t em

Transac t ion  f i le

lssue records Sh ipmen ts  o f  i t ems  t o  cus tomers

R e c e i p t  r e c o r d s Purchases of  more i tems f  rom suppl iers (vendors)

A d l u s t m e n t  r e c o r d s C o r r e c t i o n s  t o  i n v e n t o r y  q u a n t i t i e s

Sarnp le  I - . t i s i<  Sor t  Jobs  53



The format of the four types of records are shown in the
fo l low ing  char ts :

Recorcl Formats for the Inventory Fi le

Record Formats for the Transaction Fi le

I nventory
Recorcl
Positions

1 -6

7-10

11-24

25-27

28-29

30-34
35-39

40-45

46-50

5 1 - 5 6
58-62

69-74

75-80
81 -86
87-91
92-96

97-99

100-10r5
106 -1  1  1

Fie ld
Names

ITEM

CLASS

DESC

LOC

U N I T

COST
P R  I C E

R E O R  D

OTY

B A L
O R D E  R

A V A I L

P O R D E B
PDATE
V E N D l
VEND2

TRANS

TDATE
ISSUES

Record
Positions

1

2-7

8-12

1 3 - i  I
20-27
28-33
34
35 39
40-42
43-50

1

2-5

6 - 1 1
12-16

17  -22

23-27

1

2-1

8

9 - 1 3

14-17

18-23

Fie ld
Names

I D

I T E M

OTY

CUST
I N V
DATE
D I S
P R I C E
C O N l
COST

I D

CLASS

ITEM
P R I C E

P O R D E R
OTY

I D

I T E M

C O D E

OTY

O K

DATE

Contents I

Item information

Number  o f  s tock  i tem to
wh ich  the  record  app l ies

Class  o f  the  i tem (men 's  c lo th -
ing ,  lewe l ry ,  e tc )

Descr ip t ion  o f  the  i tem

Stock status and reorder
information

Locat ion  o f  the  warehouse
where i tem is stored

Uni t  o f  measure  fo r  o rder ing
the  i tem (by  the  pound,  by
the  dozen,  e tc )

Cost  o f  the  i tem per  un i t
Pr ice  (per  un i t )  a t  wh ich

i tem is  so ld

Reorder point ( lowest stock
quant i t y  a l lowed)

Number  o f  un i ts  to  o rder
when reorder ing

Number  o f  un i ts  in  s tock
Number  o f  un i ts  o rdered,  bu t

not yet received
Number  o f  un i ts  ava i lab le

( B A L  +  O R D E R )
Purchase order  number

Date of purchase order
F i rs t  vendor

Second vendor

Transaction activity
Number  o f  t ransac t ions  fo r

th is  per iod

Data of last transaction
Number  o f  un i ts  i ssued dur -

ing  th is  per iod

unpacked) can be t reated

Contentsr

lssue Record

|  ( iden t i f  ies  th is  record  as  an
lssue record )

Number  o f  the  s tock  i tem to

wh ich  record  app l ies
Number  o f  un i ts  o rdered (5

dozen,  32  pounds,  e tc )
Customer  number

Invo ice  number

Date  o f  the  order

D iscount  in fo rmat ion

Pr ice  o f  the  i tem per  un i t

The constant 001
Total cost of i tems ordered

Receipt Record

R ( ident i f  ies  th is  record  as  a
rece ip t  record)

C lass  o f  the  i tem ordered
(men 's  c lo th inE,  jewe l ry ,  e tc )

Number  o f  the  i tem ordered
Pr ice  o f  the  i tem per  un i t  (by

the  dozen,  by  the  pound,

etc)

Purchase order  number

Number  o f  un i ts  o rdered

Adjustment Record
A ( ident i f  ies  th is  record  as  an

ad lus tment  record  )
Number  o f  the  s tock  i tem to

wh ich  record  app l ies )
Ad jus tment  code ( ident i f ies

reason fo r  the  ad jus tment )

Number  o f  un i ts  (dozen,

pounds,  e tc )  be ing  added or

subtracted

Author iza t ion  fo r  the

ad jus tment

Date  o f  the  ad jus tment

I  
Any unsigned numeric f ie ld (packed or unpacked) can be t reated
as character  informat ion-

rAny 
unsigned numeric f ie ld (packed or

as character  informat ion.



SAMPLE JOB 1 :  ]NCLUDE ON F IELD RELATIONSHIP

To i l lust rate an INCLUDE on f ier ld  re lat ionship.  th is  sample
job produces a f  i le  of  inventory in format ion for  reorder ing
stock items.

The program selects inventory rercords for stock items for
which the quant i ty  on hand (AVAIL f  ie ld)  is  less than or
equal  to  the reorder  point  (REORD f ie ld) .

Output records are to contain information needed to reorder
the i tems.  The informat ion is  in  these f ie lds:  CLASS,
ITEM, DESC, UNIT,  COST, OT'Y,  AVAIL,  PDATE,
V E N D 1 ,  V E N D 2 .  a n d  P O R D E R .

Output  records are to be in  ascending order  by c lass (CLASS
f ie ld)  and by i tem numbers ( lTE:M f ie ld)  wi th in each c lass.

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

Record Type

F i e l d

Tota l  -  10  charac ters

I

f fotat - 54 characters

) r  
( i n c l u d i n g  V E N D 1 ,  V E N D 2 ,

\  and  PORDER on  page  02 )
I
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Since therr is not enough space on the f irst coding sheet for
the last three f ields, thev are coded on a second sheet. To
show th,D p:oi lor sequence for the last three f ields, put a 02
in  co lunrns  1  -2  o f  the  second cod ino  sheet :

IBM

f;-:-- ,,;

S E O U E N C E  S P E C I  F  I C A T I O N S
Header ,6121

:..;-l
l , l l l l l--_tl

, , i , , , , . , t !

TrV57 l-€iootr-a
)eCoN1 V€N7zR'

vENp I t,
v-E ND2 i

RDERI PuKcqnse oE0€R

I

Header {ipecif ications

Column 6

The H ident i f ies the l ine as a header l ine.

Column:;7-12

SORTP ic ient i f ies the job as a tag a long sor t .

Column:; li7-17

The conl ro l  f ie lds used to sor t  records in  th is  job are CLASS
and ITEM. 

- fhe 
tota l  o f  thei r  lengths is  10,  which is  the

en t r y  f o r  ce lumns  13 -17 .

Column lB

The A s ' :anos  fo r  ascend ing  order .  Outpu t  records  are  to  be
sor ted  in to  ascend ing  order  by  CLASS and ITEM f ie lds .

Columns 29-32

The ou" :pu t  records  conta in  e leven f ie lds ,  inc lud ing  two
cont ro l  l i r  lds  (CLASS and ITEM)  and n ine  da ta  f ie lds .  Con-
t ro l  f ie lds  a re  no t  be ing  dropped (co lumn 28 b lank) .  There-
fore, the lon'gth of the output record is the total length (64)

o f  a l l  e leven f  ie lds  descr ibed in  f ie ld  spec i f i ca t ions .

Record Type Specif icat ions

Column 6

T h e  I  i d e n t i f i e s  t h e  l i n e  a s  a n  i n c l u d e  l i n e .  T h e  i n p u t

records  descr ibed by  the  l ine  are  used by  the  program.  A l l

o thers  a re  omi t ted .

Colunn 8

Both  fac to r  1  and fac to r  2  f ie lds  a re  numer ic  pos i t i ve  f ie lds .

The D in  co lumn 8  causes  zeros  and b lanks  to  be  cons idered

equal in case leading zeros were not recorded.

Columns 9-16, 17 18, and 20-27

Inventory  records  fo r  wh ich  the  number  o f  un i ts  ava i lab le
( A V A I  L )  i s  e q u a l  t o  o r  l e s s  t h a n  t h e  r e o r d e r  p o i n t  ( R E -

O R D)  a re  se lec ted :

C o l u m n s  9 - 1 6  i d e n t i f v  t h e  l o c a t i o n  o f  t h e  A V A I L  f i e l d
(record posit ions 69-14l '  .

Columns 2O-27 identi fy the location of the REORD

f ie ld  ( record  pos i t ions  40  45) .

Co lumns 17-18 de f  ine  the  re la t ion  be tween the  two

f  i e l d s .

Column l9

An F  in  co lumn 19 ind ica tes  tha t  fac to r  1  i s  compared to

the  f ie ld  loca ted  bv  the  en t r ies  in  co lumns 20-27.



Fiefd Specif icat ions Column B

Column ( : i  Tone and d ig i t  por t rons  o f  a l l  f ie lds  a re  used as  they  appear
in  the  input  records .

The F  ident i f ies  the  l ines  as  f ie id  r ;pec i f i ca t io r r  l ines .

Columns 9-l6
Column )7

Co lu inns  9-16  ident i f y  the  loca t ions  o f  f  ie lds  in  the  input
The f i rs t  two f  ie lds  descr ibed (CLASS and ITEM)  are  nor -  records .
mal  cont ro l  f ie lds .  The res t  a re  da ta  f ie lds .  A l l  a re  inc luded
i n  t h e  o u t p u t  r e c o r d  ( c o l u m n  2 8  o f  h e a d e r  l i n e  i s  b l a n k ) .

The records  are  sor ted  i r r to  ascenc l ing  order  by  the  CLASS
f ie ld .  Wi th in  each c lass ,  the  i tem numbers  ( ITEM f ie ld )
a r e  i n , l s c e n d i n g  o r d e r .

Sequence o f  Records  i r r

CLASS { iequence ITEM Sequence I  Sor , "d  Output  F i le

I  
L, .JWesl  i tern nurnber 

I  Lowest c lass nunrber Lowest i tem r)unr l )er

I  Nex t  h i ghe r  i t em  number  Lowes t  c l ass  number  Nex t  h i ghe r  i t em  number
L .owes l  r : l a ss  number  I  f  f  i r c t  h i ghe r  i t em  number  I  Lower t  c l ass  nun rbe r  Th i r d  h i ghe r  i i em  number

l i
l l

]  H io f , " r ,  i tem number  I  lo *ur t  c lass  number  H ighes t  i tem number- .
]  

l -  o w e s t  i t e m  n u m l ; e r  
I  C l a s s  n u m b e r  L o w e s t  i t e m  n u m t t e r

E i a c h  h i i t h e r  
I  

N e r t  h i s h e r  i t e m  n u r n b e r  
I  

C t a s s  n u r n L r e r  
l e x t  

h i g h e r  r t e r n  n u m b e r

c lass  nu r r r be r  I  Th r rd  h i qhc r  i t en l  nu rnbe r  j  C lass  number  Th i r r l  h i ghe r  r t em  nu rnbe r
i l
i l
i 1
I

I  H iqhes t  i t em  number  ]  C lass  number  -  H ighes t  i t em  number
t ' - -
I  l - o w e : ; t  r t e m  n u r n l ) e r  H i g h e s t  c l a s s  n u m b e r  L o w e s t  i t e m  n u m b e r

N e ' x t  h i g h e r  i t e m  n u m b e r  |  * ' r n " r ,  c l a : s  n u m b e r  N e x t  h i r ; h e r  i t e m  n u m b e r

l - l i g h r - ' s t , : l a s s  n u m b e r  i  T h i r d  h r q h e r  r t e r n  n u m b e r  I  H i g h e s t  c l a s s  n u m b e r  T h i r c i  h i g h e r  i t e m  n u m [ ] e r

H r g h e s t  i l e m  n u m b e r Hiqhes t  c l ass  number  H ighes r  i t em  number
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SAMPLE JOB 2 :  ADDROUT SORT

To i l lus t ra te  an  addrout  sor t ,  th is  sarnp le  job  produces
a record  adc l ress  f i le  fo r  an  en t i re  inventory  f i le .

Assume tha t  the  inventory  f  i l e  i s  an  indexed f i le .  The
ITEM f ie ld  i s  the  record  key  used in  the  index  ( the  record
keys  are  in  ascend ing  order ) .

Th is  job  c rea tes  a  record  address  f  i l e  con ta in ing  re la t i ve
record  numbers  o f  a l l  records  in  the  f i le .  l t  sor ts  them in to
ascend ing  order  by  the  CLASS f ie ld .  Wi th in  each c lass ,
addressu's are also sorted into ascending order by ITEM
f  i e l d .

As a result of this job, inventory records can be processed

consecut ive ly  in  e i ther  o f  two wavs :

1 . By us ing  the  f i le  index ,  wh ich  is  in  ascend ing  order
b ,y  ITEM f ie ld .

By using the record address f i le created by the disk
sor t  p rogram,  wh ich  is  in  ascend ing  order  by  CLASS
and a lso  by  ITEM wi th in  each c lass .

Header Specif icat ions

Colurnn 6

l ' h c  H  i t i e n t i f i e s  t h e  l i n e  a s  a  h e a d e r  l i n e .

Colutnns 7-12

S O R T A  i d e n t i f  i e s  t h e  j o b  a s  a n  a d d r o u r  s o r t .

Columns 13-l 7

The cont ro l  f ie lds  used to  sor t  addresses  in  th is  job  are
CLASS and lTEM The to ta l  o f  the i r  leng th  i s  10 ,  wh ich
i s  t h e  e n t r y  t o r  c o i u m n s  1 3 - l 7 .

Colurnn l8

The A s tands  fo r .ascend ing  order .  The records  are  sor ted
r n t o  a s c e n d i n g  < , r r d e r  b y  r t e r n  c l a s s  ( C L A S S  f i e l d ) ,  a n d  b y
i t r : r n  l u m b e r  ( l - t E M  l i e l d )  w i t h i n  e a c h  c l a s s .

2.

S E O U  E N C E  S P E C I  F I C A I ' I O N S
fit' /

i
f

l

F-:  ' '  '

rotal - 10 characters rft#it , tt#:z ?lutr"rxiff iwe c Rv , €rci
i



Record Type Specif icat ions Column 8

Because a l l  inpu t  records  are  berng user j ; r r id  a l l  have the  The C means t l ra t  bo th  z rone i tnd  d ig i t  por t ions  o f  the
same f ie ld  spec i f i ca t ions ,  no  record  type  spec i f rca t rons  are  charac ters  in  the  CLASS f ie ld  a re  used in  the  sor t inq
needed ( inc lude-a l l  i s  imp l ied) .  p rocess .

The D means tha t  on ly  the  d ig i t  por t ions  o f  the  charac ters

F ie ld  Spec i f i ca t ions  ln  the  ITEM f ie ld  a re  used in  the  sor t ing  process .  Th is
causes  b lanks  to  be  t rea ted  as  zeros .

Column 6

T h e  F  i d e n t i f i e s  t h e  l i n e s  a s  f i e l d  s p e c i f i c a t r o r r  l i n e s

Column 7

Columns 9-16

- f  
he  CLASS f  ie ld  i s  loca ted  in  pos i t ions  7-1O o f  the  input

r  ecor  os .

I

Both  f ie lds  (CLASS and ITEM)  are  normal  cont ro l  t re lds .  The ITEM f ie ld  i s  loca ted  in  pos i t ions  1-6  o f  the  input

The record  addresses  are  sor ted  in to  ascend ing  or  der  by  records .

CLASS f  ie ld  and by  ITEM f  ie ld  r ,v i th i r r  each c lass :

CLASS Sequence I T E M  S e q u e n c e

Sequence o f  Records  in

S o r t e d  O u t p u t  F i l e

L o w e s t  c l d s s  n u m b e r

L o w e s t  i t e n r  n u m b e r

N e x t  h r g h e r  i t e m  r r u m b c r

T h i r d  h i g h e r  r l e n l  n u r n l ) e l

H i g h e s t  i i e r n  n u m l ; e r

l - ,o r ryes t  c lass  number  Lowest  r tem numl le r

I  c r w c s t  c l a s s  n u m b e r  N e x t  h i g h e r  i t e m  n u m b e r

L o w e s t  r : l a s s  n u m l r e r  t  h i r r l  h i g h e r  i t e m  n u n r b e t

L o w e s t  c l a s s  n u m b e r  f l  i q h e s t  i t e m  n u t n b e r

E a c h  h i g h e r

c t a s s  n u m o e r

Lowest  i tenr  number

N e x t  h i g h e r  i t c . n r  r r u n r f r e r

T h i r d  h i q h e r  i t e m  r r r r r n b e r r

H i g h e s t  i t e r n  n u n r b e r

C l r s s  n u m b e r  L o w e s t  i t e m  n u m b e t

C l a s s  n u n t b e r  N e x t  h i g h e r  t t e m  I r u r n b e r

C l a s s  n u m b e r  T h i r d  h i g h e r  i t e m  n u m b e r

C l a s s  n u r n b e r  H i q h e s t  i t e n l  n u n l b e r

Highes t  c l ass  number

L o w e s t  i t e n r  n u r r r l r r : r

N e x t  f r i g h e r  i t e r r r  r r u m l r e r

T h i r c l  h i r l h e r  i t e r n  n u r : r l r e r

H i g h e s t  i t e r n  n u m b e r

H  i t l l r e s t  c l ; r s s  n u n r b e r  L o w e s t  a t e m  n u m b e r

t l r q f r e l j l  c l d s s  n u m l ) e r  N e x t  h i g h e r  i t e m  n u m b e r

H  i ! l l r o s l  c l a s s  n u m l ) e r  T h i r c l  h r g h e r  i t e m  n u m b e r

H i q h e s t  c l a s s  n u m b e r  H r g h e s t  r t e m  n u m b e r
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SAMPL.E JOB 3 :  AND LOGTC-OppOStTE CONTROL
FIE LDiS

The prograrn selects inventory records for stock i tems in
c lasses  tJ l  ?6  0130.

Output  records  are  to  conta in  on ly  inventorv  in fo rmat ion
tha t  inc l i ca tes  the  ac t iv i t y  ( t ransac t ions)  invo lv ing  the  s tock
i tems.  The in fo rmat ion  is  in  these f ie lds :  ITEM,  CLASS,
T R A N S ; ,  a n d  I S S U E S .

Output  records  are  to  be  sor ted  in  ascend ing  order  by  c lass
(CLASS f  ie ld ) ,  and in  descend ing  order  by  number  o f  t rans
ac t ions  (TRANS f  ie ld )  w i th in  each c lass .

j ,,*
l -

Record Type

T
t 2

-=

I
t t

" " t '  " ' 1 , ' , '
N C LTT 0 EaTrTg{ 

-F 
L DS-6fi t; - W56 

- - *t
r l
r l
I

r l
l , l
r l

' 1
I
I

. .____ __.i

L H  5 S-  7  charac le rs TRnNe, i
lTen I

-  1  9  charac ters rRANS ,,
0Lfr59 t,
L55U€5"

O U



Header Specif icat ions

Coluntn 6

T h e  H  i d e n t i f i e s  t h e  l i n e  a s  a  h e a d e r  l i n e .

Columns 7-12

SORTR ident i f  ies  the  lob  as  a  tag  a long sor t .

Columns 13-17

The cont ro l  f ie lds  used to  sor t  records  in  th is  job  are  CLASS

and TRANS.  The to ta l  o f  the i r  leng ths  is  7 ,  wh ich  is  the

e n t r y  f o r  c o l u m n s  1 3 - 1 7 .

Column lB

The A s tands  fo r  ascend ing  order .  One cont ro l  f  ie ld
(CLASS)  is  de f  ined  as  a  normal  cont ro l  f ie ld  i r r  f ie ld

spec i f i ca t ions .  The o ther  cont ro l  f  ie ld  (TRANS)  is  an

oppos i te  cont ro l  f ie ld .  The records ,  there fore ,  a re  sor ted

in to  ascend ing  order  by  i tem c lass  (CLASS f ie ld ) ,  and in to

descend ing  order  by  number  o r  t ransac t ions  (TRANS f  ie ld )

w i t h i n  e a c h  c l a s s .

Column 28

fhe  X i r rd ica tes  tha t  con t ro l  f ie lds  a re  be ing  dropped f rom

the ou tpu t  records  because the  T  RANS f  ie ld  i s  an  oppos i te
cont ro l  f ie ld .  The program must  conver t  the  in fo rmat ion

f rom the  TRANS f ie ld  in to  a  spec ia l  fo rm so  tha t  the

records can be sorted properly. 
-T-he 

program does not

re tu rn  the  in fo rmat ion  to  i t s  o r ie t ina l  fo rm a f te r  sor t ing .

The in fo rmat ion ,  there fore ,  wou ld  be  mean ing less .

The in fo rmat ion  f  rom these two f  ie lds ,  however ,  i s  neces-

sary  in  the  ou tpu t  records .  There fore ,  the  f ie lds  a re  a lso

def ined as  da ta  f ie lds  (see the  exp lanat ion  o f  co lumn 7  o f

the  f ie ld  spec i f i ca t ions  fo r  th is  e ;<ample) .

Columns 29-32

Because cont ro l  f  ie lds  a re  d roppr :d  f rom the  ou tpu t  records ,

the  length  o f  the  ou tpu t  records  is  the  to ta l  leng th  o f  the

f  ie lds  de f  ined  as  da ta  f  ie lds  in  f  ie r ld  spec i f  i ca t ions .  The

length  is ;  19 ,  wh ich  is  the  en t ry  i r r  co lumns 29-32.

Record Type Specif icat ions

Column 6

The I  iden t i f  ies  the  record  type  l ines  as  inc l r . rde  l ines .  The

input  records  descr ibed by  these l ines  are  used by  the

program.  A l l  o thers  a re  omi t ted .

Column 7

T h e  A  i n  c o l u m n  7  m e a n s  t h a t  l i n e  0 2  i s  a  c o n t i n u a t i o n  o f

the  de f in i t ion  o f  the  record  descr ibed in  l ine  01 .  A  means

AND.  An inout  record  must  meet  a l l  cond i t ions  l i s ted  i l r

l i r . res  01  and 02  be fore  i t  i s  inc luded.

Column I

T h e  D  i n  c o l u m n  8  o f  l i n e s  0 1  a n d  0 2  m e a n s  t h a t t h e  d i g i t

por t ions  o f  the  charac ters  in  pos i t ions  7-10  o f  t i re  records

( fac to r  1 )  i s  compared w i th  the  d ig i t  por t ion  o f  the  con-

s t a n t s  0 l 2 6  a n d  0 1 3 0  ( f a c t o r  2 ) .  L e a d i n g  b l a n k s  i n  p o s i '

t ions  7-10  wou ld  be  t rea ted  l i ke  zeros .  There fore ,  6 ' !  26

( 6  i s  b l a n k )  a n d  0 1 2 6  w o u l d  b e  c o n s i d e r e d  e q u a l .

Columns 9-76, | 7 18, and 20-39

Inventory  records  tha t  ind ica te  the  ac t iv i t y  ( t ransac t ions)

o f  s tock  c lasses  01  26  01  30  are  to  be  se lec ted :

Co lumns 9-16  ( fac to r  1 )  iden t i f y  the  loca t ion  o f  the

CLASS f ie ld  ( record  pos i t ions  7-10) .  The CLASS f ie lc j

con ta ins  4 -d ig i t  c lass  numbers .

Co lumns 20-23 l i s t  cons tan ts  (C in  co l t imn 19) .  tha t  i r r

th is  example  de f ine  the  upper  and lower  l im i ts  o f  the

c lasses  be ing  se lec ted  f rom the  inventory  f i le .

C o l u m n s  1 7 - 1 8  d e f  i n e  t h e  r e l a t i o n s h i p  b e t w e e n  t h e

input  record  f ie ld  be ing  used to  bu i ld  the  f i le  ( fac to r  1 i

and the  cons tan ts  in  fac to r  2 .  A l l  inventory  c lasses

equa l  to  o r  g rea ter  than (GE)  0126 and equa l  to  o r  less

t h a n  ( L E )  0 1 3 0  a r e  t o  b e  i n c l u d e d  r n  t h e  s o r t e d  f i l e .

Columns 79 and Columns 20-39

The C in  co lumn 19 ind ica tes  tha t  fac to r  1  ts  comPrared to  a

cons tan t  in  co lumns 20-39.  The cons tan t  in  l ine  0 i  i s

0 1 3 0 ;  t h e  c o n s t a n t  i n  l i n e  0 2  t s  0 1 2 6 "

o
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Field Specif icat ions

Column 6

T h e  F  i n r  c o l u m n  6  o f  l i n e s  0 7 - 1 2  i n d i c a t e s  t h a t  t h e  l i n e s  a r e
f ie ld  spec i f i ca t ion  l ines .

Column 7

Column 7  ind ica tes  the  type  o f  f ie lds  be ing  descr ibed.  The
f ie lds  descr ibed in  l ines  07  and 08  (CLASS and TRANS.
respec t i l ' e ly )  a re  cont ro l  f ie lds .  CLASS is  a  normal  cont ro l
f ie ld .  T I IANS is  an  oppos i te  cont ro l  f ie ld .  Outpu t  records
are  sor ted  so  tha t  CLASS f ie lds  a re  in  the  order  ind ica ted
in  co lumn 18 o f  the  header  spec i f  i ca t ions  (ascend ing  order ) .
Records  hav ing  the  same CLASS f  ie ld  a re  in  descend ino
order  accord ing  to  the  TRANS f  ie ld .

The f  re lds  d r :sc r ib r :d  in  l ines  O9.12 are  da ta  f ie lds .  They  are
inc luded rn  the  ou tpu t  record  l t r . r t  have no  e f fec t  on  the
s e ( l u e r t c c  l r l  I h e  r t ' u o r d s

Not r . :  tha t  the  CLASS anc i  TRANS f  ie lds  a re  descr ibed
once as  c r rn t ro l  f i c lCs  and once as  da ta  f re lds  because
TRANS is  an  oppos i te  cont ro l  f  re ld .  l t s  con ten ts  in  the
cont ro l  f  ie id  por t io r r  o f  the  ou tpu t  records  are  changed in
the  sor t ing  process  anc l  wou ld  be  mean ing less  fo r  la te r
process i ' rg .  Thr - . re fo re  the  cont ro l  f ie lds  a re  d ropped f rom
t l . re  ou t [ )u t  recc t rds  {X  in  co lumn 28 o f  the  header  spec i f i ca_
t ions l  a r . rd  CLASS and TRANS are  de f ined as  da ta  f ie lds  so
t h e y  w o u l d  s t i l l  a p p e a r  i n  t h e  o u t p u t  r e c o r d s .

The f ' t l -n r  o f  the  ou tpr . t t  record  rs  as  fo l lows:

r , J \ r r  ( , , , 5 i  *  -  *  o i ,  * *  , o l r ,  *  r : l r a . _ 1 9 1
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SAMPLE JOB4 :  MULT IPLE INCLUDE SETSWITH FORCE

This  sample  job  produces  a  h is to ry  f  i l e  o i  t ransac t ion  in
fo rmat ion  by  se lec t ing  records  fo r  a i l  t ransacr rons  i r i  the
t ransac t i r . . in  f r le .

The en t i re  f i le  o f  inpu t  records  is  used in  c rea t ing  ou tpu t

records .  T l - re  ou tpu t  records  w i l l  be  used lo  p rodur :e  a  h is -

to ry  o f  the  ac t iv i t y  invo lv ing  var ious  s tock  i tems.

Output  records  are  sor ted  by  record  type :  RECEIPT

records  f  i r s t ,  ISSUE records  second,  and ADJUST (ad jus t '

ment )  records  las t .  Each type o f  record  is  sor ted  in to

a s c e n d i n g  o r d e r  b y  i t e m  n u m b e r  ( I T E M  f  i e l d l .  T h e  I S S U E

records  a lso  l rave  a  subcont ro l  f  ie r ld  -  DATE OF ORDER.

T
I l s M

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

-  7  c h a r a c t o r s

-  70  charac ters
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Header  Spec i f i ca t ions  In  the  record  type  l ines ,  co lumns 9-39  have the  fo l low ing

meantngs :
Colunn 6

.  Co lumns 9-16  ident i f y  the  input  record  pos i t io r r  {pos i t ion
The l l  i , l en t i t ies  the  l ine  as  a  he ; rcJer  l lne .  1 )  be ing  compared aga ins t  R,  l ,  and  / . \ .

a  Co lumns 17-18 ind ica te  the  compar ison resu l t  iha t  de ter -
Co lurnns  7 '12  mines  whether  an  input  record  is  used ( the  c i ra rac ter ;n

pos i t ion  1  must  equa l  R, l ,  o r  A) .
SORTR ident i f ies  the  job  as  a  tag  a long sor t .

o  C in  co lumn 19 o f  each l ine  ind ica tes  tha t  the  charac ters

aga ins t  wh ich  the  input  record  charac ter  i s  cornpared
Columns 13-17 are  cons tan ts  supp l ied  in  co lumns 20-39-

Three types  o f  records  are  descr ibed,  one on  each sheet .  .  Co lumns 20-39 supp ly  the  cons tan ts  (R,  l ,  anc l  A ,  res-
The to ta l  l cng th  o f  the  cont ro l  f ie lds  fo r  each type o f  pec t ive ly )  used in  the  contpar isor r .
record  is  7 ,  13  and 7  charac ters ,  respec t ive ly .  The la rges t

o f  t h e s e r  t o t a l s  ( 1 3 )  i s  t h e  e n t r y  t r s e d  i n  c o l u m n s  1 3 - i 7 .

Field Specif icat ions

Column 18 Field specif icat ions dif fer for the three types of records

be ing  descr ibed.  The records ,  there fore ,  were  descr ibcd  on
The A s tands  fo r  ascend ing  order .  l t  ind ica tes  the  order  separa te  cod ing  sheets .
in to  'wh ich  ou tpu t  records  (descr ibed in  the  th ree  se ts  o f
f i e l d  l i n e s )  w i l l  b e  s o r t e d .

Column 6

C o l u n t n s  2 9 ' 3 2  T h e  F  i n  c o l u m r r  6  o f  l i n e s  O 7 - 1 2 o n  s h e e t  0 1 , l i n e s  0 7 ' 1 4

on sheet  02 ,  and l ines  07-1  2  on  sheet  03  ind ica te  tha t  the
The to ta l  leng th  o f  con t ro l  f ie ld rs  fo r  each type o f  record  l ines  are  f ie ld  l ines .
descr ibed is  7 ,  13 ,  and 7  respec t ive ly .  The to ta l  leng th  o f
da ta  f ie lds  fo r  each type o f  record  is  20 ,26 ,  and 16  respec-
t i ve ly .  The la rges t  con t ro l  f ie ld  to ta l  (13)  i s  added to  the  Co lumn 7

la rges t  r la ta  f ie ld  to ta l  (26)  and i the  resu l t  (39)  i s  use t l  in
co lu rnns  29-32.  Co lumn 7  ind ica tes  the  types  o f  f ie lds  be ing  descr ibed fo r

each of the three types of records. The records described

by  sheets  01  and 03  (RECEIPT and ADJUST records

Record fype Specif icat ions respectively) have two control f  ields. The records describ-

ed  by  sheet  02  ( ISSUE records)  have th ree .  The remain ing

Column 6 t ields described are data f ields.

Co lumn 6  rn  l ine  01  o f  each o f  t f re  th ree  sheets  conta ins  an
I  i n d i c a t i n g  t h a t  t h e  l i n e s  a r e  i n c l u d e  l i n e s .  T h e  i n p u t
records  descr ibed by  these l ines  are  used by  the  program.

A l l  o thers  a re  omi t ted .

Column 8, Columns 9-16, Colunons 17-18, Column 19, and

Coluntns 20-39

Columrr  I  in  l rne  01  o f  each o f  the  t l r ree  s i iee ts  conta ins  a

C indicating that the entire characfer in posit ion 1 of the

input  records  is  to  be  compared w i th  the  cons tan ts  R,  l ,
and  A respec t ive ly .  On ly  i r rpu t  records  w i th  one o f  those

charac ters  in  pos i t ion  1  w i l l  be  inc luded in  ths  iob .

Samole Disk Sor t  Jobs 65



These diagrarns show the formats of the output records that
wil l  be created from each of the three types of input records.
The nunrbers  underneath  the  f  ie ld  ident i f i ca t ion  b locks  ind i -
ca te  the  pos i t ion  tha t  in fo rmat ion  w i l l  occupy  in  the  ou tpu t
record.

Rece ip t  r€ rcords

( s h e e t  0 1  )

I  ssue records

{shee t  02 )

Cont ro l  f ie ld  Data
-

1 I  I T E M hl.B,ety zb+os C  L A S S P R I C E P O R D E R o r Y  f '  6

Columns 9-16 and Column l8

Co lumns 9-16  o f  the  f ie ld  l ines  ident i f y  the  loca t ions  o f  the
f  ie lds  in  the  input  records .

The f irst control f  ield for each type of record is a forced
cont ro l  f ie ld .  On each sheet ,  i t  i s  descr ibed by  a  fo rce-a l l
l i ne .  For  th is  reason,  co lumns 9-16  are  b lank  in  those l ines .
Co lumn 18 ident i f ies  the  charac ter  to  be  used in  the  fo rced
cont ro l  f  ie ld :  1  in  ou tpu t  records  c rea ted  f rom RECEIPT
records ,2  in  ISSUE outpu t  records ,  and 3  in  ADJUST out -
out records.

, l  r r E M D A T E O T Y C U S T I N V

Cont ro l  f ie ld Data

D
I
S

Adjust  rer :ords
( shee t  03 )

The f i rs t  con t ro l  f ie ld  in  each type o f  ou tpu t  record  is  a
fo rced cont ro l  f  ie ld .  The number  1  w i l l  beg in  every
RECEIP- l -  ou tpu t  record ,2  w i l l  beg in  ISSUE records ,  and
3 w i l l  berg in  ADJUST records .  Th is  fo rces  a l l  RECEIPT
output  r r :cords  to  be  f  i r s t ,  a l l  ISSUE records  second.  and
a l l  ADJLIST records  th i rd .

The ou t t ,u t  records  fo r  th is  job  must  be  the  same length .
The to ta  number  o f  charac ters  in  the  cont ro l  f  ie lds
descr ibec l  fo r  RECEIPT and ADJUST was less  than the
to ta l  fo r  ISStJE records  ( the  cont ro l  f ie ld  length  fo r  ISSUE
on the  header  i s  used to  ass ign  the  abso lu te  length  o f  the
cont ro l  f ie ld ) .  There fore ,  the  program added b inary  zeros
at  the  end o f  the  cont ro l  f ie lds  fo r  RECEIPT and ADJUST
output  records .  B lanks  were  added a t  the  end o f  the  da ta
por t ion  o f  RECEIPT and ADJUST outpu t  records  to  make
the  to ta l  leng th  o f  the  records  equa l  to  the  to ta l  leng th  o f
ISSUE or r tpu t  records .

bb



SAMPLE JOB 5 :  SUMMARY SORT-EL IMINATING
DUPLICATES

This  sample  job  produces  a  l i s t

ing  ad jus tments  by  se lec t i r rg  a l l

t ransac t ion  f i le .

The output record is a control

i tem number  on lV .

o f  inventory  i tems requ i r -

adiustment records in the

f  ie ld  cons is t ing  o f  the  s tock

Since the  ou tpu t  record  cons is ts  o f  no  da ta  f ie ld  and,  in
par t i cu la r ,  no  summary  da ta  f ie lds ,  the  resu l t  o f  the
SORTRS job  w i l l  be  to  e l im ina te  a l l  dup l i ca te  ad ,us tment
s tock  i tem numbers  f rom the  f  i l e .

The ou tpu t  records ,  each cons is t i r rg  o f  a  un ique s tock  i tem
number  tha t  had an  ad jus tment ,  a re  to  be  in  ascend ing  order .

The ou tpu t  p rov ides  a  l i s t  o f  a l l s tock  i tems tha t  had an
ad jus tment .

SEOU ENCE n * v l u  l , , : r t t l  .  I j l i l l

Record Type

F ie ld
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Header Specifications

Column 6

The  H  i den t i f i es  t he  l i ne  as  a  heade r  l i ne .

Columns 7-12

SORTRS rdent i f ies the job as a summary sor t .

Column 7

L i n e  0 1  i s  t h e  f i r s t  ( a n d  o r r l y )  i n c l u d e  l i n e  o f  t h i s  i n c l u d e
set  cons is t ing  o f  l ines  01  and 07 .  There fore ,  co lumn 7
m u s t  b e  b l a n k .

Column I

T h e  C  i n  c o l u m n  8  t e l l s  d i s k  s o r t  t o  u s e  b o t f r  t h e  z o r r e  a n d
d ig i t  por t ions  o f  the  fac to r  1  and fac to r  2  f ie ids  descr ibed
i n  l i n e  0 1 .

Columns i3-17

on fyo r recon t ro l  f i e l d i sused in th i s j ob :  ITEM.  l t s  co lumns t3  16 ,  17 - tg ,  1g .an r |  20
lenEth is  6,  urh ich is  the entry  for  co lumns 13- ' i  7 .

Only adjustment  records conta in ing an A in posi t ion 1 are
to be inc luded in the sor t .

Colurnn 18

The A s tanc ls  fo r  ascend inq  order . F ie ld  Spec i f i ca t ions

Column 6
Columns 29-32

T h e  F  i n  c o l u m n  6  o f  l i n e  0 7  i n d i c a t e s  t h a t  t h i s  i s  a  f i e i d
The ou , tpu t  record  cons is ts  o f  one cont ro l  f ie ld  on ly .  The spec i f i ca t ion  l ine .
ou tpu t  record  length  is  6 ,  the  cont ro l  f ie ld  length .

Columns 7 and 8
Record Type Specif icat ions

T h e  N C  i n  c o l u m n s  7  a n d  8  o f  l i n e  0 7  r n d i c a t e s  t h a t  i t  i s  a
Co lumr , '  6  normal  cont ro l  f ie ld  cons is t ing  o f  bo th  the  zone and d ig r t

p o r t i o n s  o f  t h e  c h a r a c t e r s  i n  t h e  i n p u t  r e c o r d s  i n c l u d e d  i n
The I  i c ien t i l . ies  the  record  type  l ine  01  as  an  inc lude l ine .  the  sor r "
I r rpu t  r r - ' cords  descr ibed by  th is  l ine  are  to  be  sor ted .
S ince  th is  i s  the  on ly  inc lude se t ,  a l l  o ther  recoros  are
onii t ted. Coluntns g,16

Columns 9-16  o f  l ine  07  ident i f y  the  loca t ion  o f  the  s tock
i tem number  (hav ing  a  length  o f  6 )  tha t  i s  to  be  used as  the
cont ro l  f ie ld .

oat



SAMPLE JOB 6:  SUMMARY SORT-INSERTION OF
CHARACTER DATA_FDV

This sample job produces a summary h is tory f  i le  of  issues
by customer number by select ing a l l  ISSUE records f rom
the t ransact ion f i le .

Using a summary sor t  (SORTRS),  a f i le  is  to  be formed con-
s is t ing of  each customer to whom any stock i tem was issued.

Each output record consists of a unique customer number,
the tota l  number of  issues i t  had,  and the tota l  dol lar  va lue
of  a l l  the issues.

The output records are to be in ascending order by customer
number.
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Header Specifications

Column 6

The  l - l  i den t i f i es  t he  l i ne  as  a  heade r  l i ne .

Columns 7,12

SOR-f  RS ident i f  ies the job as a summary sor t .

Colurnns l3- 1 7

The r ,n rork  record  as  we l l  as  the  ou tpu t  record  cons is ts  o f  a
cont r ,c l  f i r ; ld  made up  o f  the  cus tomer  number .  l t s  leng th  i s
7 ,  w h i c h  i s  t h e  e n t r y  f o r  c o l u m n s  1 3 _ 1 7 .

Coluntn B

The A,  ind ica tes  tha t  the  cont ro l  f ie ld  i s  to  be  sor te t l  in
a s c e n r j i n g  o r d e r .

Colunrns 29-32

The cont ro l  f  ie ld  i s  no t  to  be  dropped when wr i t ing  the
outpu t  f i l e .  The length  o f  the  ou tpu t  record  is  the  cont ro l
f ie ld  ( :seven charac ters )  added to  the  da ta  f ie lds  spec i f ied
b y  l i n e s  0 8  1 4  ( i 6 ) .  - f h i s  

t o t a l s  2 3  a n d  i s  t h e  e n t r y  f o r
co lumns 29-32.

Record Type Specif icat ions

Column 6

T h e  I  i d e n t i f i e s  t h e  r e c o r d  t y p e  l i r r e  0 1  a s  a n  i n c t u d e  l i n e .
I n p u t  r e c o r d s  d e s c r i b e d  b y  t h i s  l i n e  a r e  t o  b c  s o r t e d .  S i n c e
t h i s  i s  t h e  o n l y  i n c l u d e  s e t ,  a l l  o t h e r s  a r e  o r i r t t e d .

Colum,n 7

L i n e  0 1  i s  t h e  f i r s t  ( a n d  o n l y )  i n c l r , r d e  l i n e  o f  t h i s  r n c i u d e
set  cons is t ing  o f  l ines  0 ' l  and  07 ; thc . re fo re ,  co lumn 7  must
be  b la r rk .

Columns B, 16, 17-lB, 19, and 20

Only  ISSUE records  conta in ing  the  fu l l  charac ter  I  in  pos i -
t ion  1  o f  the  input  records  are  to  be  inc luded in  tne  sor t .

F ie ld  Spec i f i ca t ions

Column 6

T l r e  F  i n  c o l u m n  6  o f  l i n e s  0 7 - 1 4  i n d i c a t e s  t h a t  t h e  l i n e s  a r e
f  i e l d  l i n e s .

Columns 7 and B

T h e  N C  i n  l i n e  0 7  s p e c i f i e s  t h a t  t h r s  i s  t h e  c o n t r o l  t i e l d  t o
t re  sor ted  in  the  sequence spec i f ied  i r r  co lumr . r  1B c f  the
h e a d e r  l i n e  ( a s c e n d r n g  o r d e r )  u s i n g  b o t h  t h e  z o n e  a n d
d i g i t  p o r t i o n s  o f  t h e  c h a r a c t e r s .

L i n e s  0 8 , 0 9 ,  1 1 ,  a n d  1 2  a r e  d a t a  s u m m a r y  o v e r f l o w  f i e l d s
wh ich  are  used here  as  da ta  f  ie ld  uncond i t iona l  I  _charac ter
fo rce  f ie lds .

L i n e  1 0  i n d i c a t e s  t h a t  t h i s  i s  a  s u m m a r y  d a t a  f i e l d .  W h e n
the da ta  in  the  input  record  (pos i t ions  40-42)  i s  useo to
bu i ld  a  work  record ,  on ly  the  d ig i t  por t ion  o f  the  charac_
t e r s  i s  u s e d .  T h i s  i s  d o n e  s i n c e  C O N l  i s  a n  u n s i g n e d  d e c i ,
m a i  n u m b e r .  U s i n g  a  D  r n  c o l u m n  8  w i t h  s i g n e d  n u m b e r
causes  the  a i tso lu te  va lue  o f  tha t  va lue  to  be  used.

L ine  13  a lso  is  spec i f ied  as  a  summary  da ta  f ie ld .  However ,
U  i n  c o l u m n  B  i n d i c a t e s  t h a t  t h i s  i s  s i g n e d  u n p a c k e d  d e c i m a l
da ta .  The s ign  is  to  be  moved to  the  work  record  and used
i n  s u b s e q u e n f  s u m m a r y  a d d i t i o n s .

L i n e  1 4  i s  s p e c i f  i e d  a s  t h e  s u m m a r y  o v e r f  l o w  i n d i c a t o r  b y t e .

Columns 9 16

E n t r i e s  a r e  p l a c e d  i n  t h e  f r o n r  a n d  t o  c o l u m n s  f o r  l i n e s  0 7 ,
1 0 ,  a n d  l 3  t o  i n d i c a t e  t h e  c o n t r o l  f i e l d ,  d i g i t  s u r n m a r y
d a t a  f i e l d  ( C O N 1 ) ,  a n d  t h e  s i g n e d  u n p a c k e d  d e c r m a t  s u r n -
m a r y  f i e l d  c o s t ,  r e s p e c t i v e l y .

F o r  l i n e s  0 8 , 0 9 ,  1 1 ,  a n d  1 2 , t h e  e n t r i e s  a r e  b l a n k  s i n c e
these are  over f low ind ica tor  spec i f i ca t ions .

Column 17

T h e  X  i n  l i n e  1 4  d e f i n e s  t h e  f i e l d  a s  a n  o v e r f l o r r y  f i e l d .

t o



Column 18

This column is  only  used for  l ines 08,  09,  11,  12 and 14.
The l ine numbers and the forced value in  the data f ie lds
a re :

08
09
1 1
1 2
1 4

6  (b lank )

#
6  (b lank )

s
6  (b lank )

The in i t ia l  work  record  c rea ted  f rom the  ISSUE records  w i l l
l o o k  l i k e  t h i s :

C o n t r o l  f i e l d

--'_r--_2^ =__----

D a t a  t i e l d s

CUST 6 fr CON I 6 $ COST o

Posit ions 
l:-=, I n l f f i  ' r1,.

Since th is  is  a summary sor t ,  the CON 1 and COST f  ie lds
wi l l  be summarized for  records ha 'v ing ident ica l  contro l
f i e l ds  (CUST) .  These  pos i t i ons  10 -12  (CON1)  i n  t he  wo rk
records wi l l  be summarized to ref lect  the tota l  number of
issues (TNUMB) for  a g iven customer number.  L ikewise,
posi t ions 15-22 (COST) wi l l  be summarized to ref lect  the
tota l  cost  of  a l l  issues (TCOST).

The output  record wi l l  look l ike th is :

CUST 6 fr T N U M B 6 TCOST 67
/ x

P o s t o n s - , 1 ; l l  l

A blank in  posi t ion 23 indicates that  TNUMB and TCOST
are val id  sums.  X in  posi t ion 23 indicates that  over f  low
occurred summariz ing TNUMB and/or  TCOST for  th is
customer number g iv ing inval id  sums.
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S A M P L E  J O B  7 :  N E G A T T V E  V A L U E S  p O S S t B L E

This  s ; rn r r : ; ' r  job  i l l us t ra tes  the  poss ib i l i t y  o f  end ing  up
wi th  r rcca . iv l  r ra lues  by  sor t ing  the  summary  h is to ry  f  i l e
by  desccr r r l i r rg  to ta l  do l la rs  i ssued"

The in;cut for this job is the output f  i le created by Sample
Job 6. Each input record has the fol lowing format:

On iy  reccr r :s  w i th  va l id  TNUMB and TCOST wi l l  be  used-

A reco :c  ' ro - r  o f  the  va l id  records  is  des i red ; tha t  i s ,  the  fo r -
mat  o f  thc  r )u tpu t  record  is  to  be  ident ica l  to  the  Input  ( the
outpu t  o f  t f  e  second summary  sor t  sample  job) .

The recor r ls  a re  to  be  sor ted  by  to ta l  do l la rs  i ssued (TCOST)
in  descenc ;  in r ;  o rder .  l t  i s  poss ib le  t l ra t  TCOST cou ld  be
negat ive  fo r  . ;ome cus tomer  numbers .  For  th is  reason,  a
sor l  th . r t  cor ; iders  the  s ign  must  occur .

Header $ ecif icat ions

Column 6

T h e  l - l  i d : , n ' i f  i e s  t h e  l i n e  a s  a  h e a d e r  l i n e .

Columns 7-?2

The A recor . j  sor t  invo lv ing  no  sumrnary  da ta  rec lu i red  a
t a g  a l o n g  s c r 1 .  S O R T R  i s  t h e  c h o s e r r  e n t r y .

Columns | 3-1 7

One type o f  record  is  spec i f ied  to  be  inc luded.  The to ta l
leng th  o f  the  cont ro l  f ie lds  fo r  th is  type  is  8  ( the  en t ry  in
c o l u m n  1 7 ) .

Column 18

T h e  D  s t a r r d s  f o r  d e s c e n d i r r g  o r d e r .  T h e  l a r g e s t  p o s t l v e
nurnber  cor l res  f  i r s t ,  the  la rges t  negat ive  number  ( the
negat ive  number  hav ing  the  la rges t  abso lu te  va lue)  cornes
I  as t .

The abso lu te  va lues  o f  -  l9  and -99  are  19  ar rd  gg .  -99  is
more  negat ive  than -19  s ince  i t s  abso lu te  va lue  is  g rea ter
t h a n  1 9 .

Column 28

The X r r rd ica tes  tha t  th ( r  con t ro i  f ie ld  rs  to  bc  c l ropped
w h e n  f o r m i r r g  t h e  o u t t : u t  f i l e .

Columns 29-32

When the  cont ro l  f  ie ld  i s  d ropped,  on ly  the  da ta  por t ion

r e m a i n s .  T h i s  d a t a  p o r t i o n  i s  t h e  e r r t i r e  i n p u t  r e c o r d ; t h u s ,
23  is  en tered  in  c r ; lu rnns  29 .32 .

Recoro Type Specif icat ions

Columns 6 and 7

Two record  types  a !e  spec i f  ied :  One type is  to  be  omi t ted
(O i r r  co l r - r r rn  6 ) ;one is  to  be  i r rc ludecJ .  Each record  type  is
spec i f ied  by  one record  type  i rne ,  S ince  these l ines  are  the
f i rs r  (as  we l l  as  the  las t )  record  type  l i r . res  in  the i r  se ts ,
c o l u m n  7  m u s t  b e  b l a n k .

Coluntns 8,9 16, 7 7 18, 19, and 20-39

For  s ta tement  0101,  these co lu rnns  sper : i f y  tha t  i f  pos i t ion

2 3  i n  t h e  i n p u t  r e  c o r d  c o n t a i n s  t h e  i L r l l  c h a r . a c t e r  c o n s t a n t
X,  the  record  is  to  be  onr i t ted .

10-12t.

1 3 - 1 t l

15-22' TCOST

O F L O W

Co ntents

C u s t o m e r  n u m b e r

C o n s t . t n t s :  b  a n d  #

T o l a l  n u m b e r  o f  i s s u e s  t o  c u s t o m e r

C o n s t a n t s :  b  a n d  S

T o t a l  c o s t  c f  a l l  i s s u e s  t o  c u s t o m e r

O v e r f l o w  i r r d i c a t o r :

6  T N U M B  a n c l  T C O S T  a r e

l , a l i d  s u m s

X  l n v a l i d  s u m ; o v e r I l o w

o c c u r r e d  w h i l e  s u m m a r

r z i n g  T N  U N I B  a n d / o r

I -COST

7 2



Sta tement  02  inc ludes  a l l  records  no t  omi t ted  by  s ta tement

01.  For  each record  inc luded,  a  work  record  is  fo rmed by
the  f  ie ld  spec i f  i ca t ions ,  s ta tements  07  and 08 .  Note  tha t

the  cont ro l  f  ie ld  i s  an  8-pos i t ion  unpacked f  ie ld  (s ta tement

07 ) .

For  a  more  comple te  d iscuss ion  c , f  numer ic  da ta  see

Column 8 and Columns 9-16 under Record Type

Specif ications.

F ie ld  Spec i f i ca t ions

Colrtmn 6

I .he  F  in  co lumn 6  o f  s ta tements  07  and 08  ind ica tes  tha t

t h e s e  a r e  f i e l d  l i n e s .

Columns 7,8, I 16, and l8

Sta tement  07  ind ica tes  unpacked da ta  in  the  cont ro l  f  ie ld

f rom pos i t ions  15  th rough 22  o f  the  input  record .  (Th is

cont ro l  f ie ld  rs  d ropped because an  X has  been coded in

co lumn 28 o f  the  header  spec i f  i ca t ions . )

S ta tement  08  ind ica tes  tha t  the  en t i re  record  is  inc luded as

data .

BMF
It

S E O U E N C E  S P E C I  F I C A T I O N S
Heacler- i  

l ' r  
- i - f  -  

- l  -
, l  i
: l  l  ,  l '  "  1

' l  '
. L

t - '

Record Type

NvTU-r'TTtRs
?o;;tT t 'rt,e, 

'
NC LU pE _ iAcc
f L o s T  I

Fie lc l

I
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S A M P L E  J O B  8 :  M U L T I P L E  I N P U T  F I L E S

This  sanrp le  job  i l l us t ra tes  the  use  o f  mu l t ip le  input  f  i l es
by producing a 5-year history of sales of selected classes
of i tems frorn selected vendors.

The input  i s  f rom the  cur ren t  year  inventory  f  i l e  (mu l t i -

vo lume f i le )  and f rom the  inventory  f  i l es  fo r  the  pas t  four
years  (s i rng le -vo lume f  i les  on  four  input  dev ices) .

The record  fo rmat  fo r  a l l  f i l es  i s  the  same as  tha t  used fo r
the  inventorv  f i les .

The records  are  se lec ted  by  CLASS number  0126 and
V E N D O R  n u m b e r s  0 0 0 2 3 , 0 0 1 0 8 ,  a n d  0 1  1 2 0 .

Output  records  conta in  in fo rmat ion  needed to  ident i f y
wh ich  vendor 's  l ine  o f  th is  CLASS has  so ld  rhe  bes t  (num-

b e r . o f  t r a n s a c t i o n s  a n d  n u m b e r  o f  u n i t s )  p e r  y e a r  f o r  t h e
cur ren t  year  and the  pas t  f  < lu r  years .  The in fo rmat ion  is  in
t h e  f o l l o w i n g  f i e l d s :  I T E M ,  C L A S S ,  V E N D 1 ,  T R A N S ,
T D A T E ,  I S S U E S .

Output  records  are  to  be  sor ted  in  ascend ing  order  by  year
( l a s t  t w o  p o s i t i o n s  o f  T D A T E  f  i e l d ) ,  t h e n  b y  V E N D O R
n u m b e r  ( V E N D 1  f  i e l d ,  a n d  f  i n a l l y  b y  I T E M  n u m b e r  ( I T E M

f  i e l d  ) .

OCL requ i red  fo r  the  program is  g iven  in  the  fo l low ing
f  iqu  re .

r B M  S ! n p n i  J  A , t r r  A , { ! , i n p ,  ( l , d ' , 4  r , " d .

]Ftr

r l

. i l
I

1 , 1
i i L -
' t  l l l



I
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SEOUE NCE SPEC I  F  i a , : \ T  ! ( i i \ i S
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Header Specifications

Column 6

The H ident i f  ies the l ine as a header l ine.

Columns 7-12

SORTR identif ies the job as a tag along sort.

Record Type Specif icat ions

Column 6

The I  iden t i f ies  the  l ine  as  an  i r . rc lude l ine .  The input
records  tha t  match  the  spec i f i ca t ions  o f  these l ines  are
inc luded.  A l l  o ther  records  are  omi t ted .

Column 7

The A ident i f ies  the  l ine  as  an  AND s ta tement  wh i le  O
Column,s  13-17 ident i f ies  the  l ine  as  an  OR s ta tement .  The sequence o f

the  l ines  is  impor tan t  in  de termin ing  the  inc lude log ic .
The control f ields used to sort records in this job are the The logic shown includes three types of input records,
las t  two pos i t ions  o f  the  TDATE f ie ld .  and VENDl  and each type be ing  inc luded on ly  i f  the  two AND inc lude
ITEM. ' Ihe  to ta l  o f  the i r  leng ths  is  13 ,  wh ich  is  the  en t ry  requ i rements  a re  met .
f o r  c o l u m n s  1 3 - 1 7 .

Column 8
Column l8

The D means tha t  the  d ig i t  por t ions  o f  the  charac ters  rn
T h e A s t a n d s f o r a s c e n d i n g o r d e r .  O u t p u t r e c o r d s a r e t o b e  p o s i t i o n s T - 1 0 a n d 8 7 - 9 1  o f t h e r e c o r d s ( f a c t o r l ) i s
sor ted  in  ascend ing  order  by  YEAR,  VENDOR number ,  compared w i th  the  d ig i t  por t ion  o f  the  cons tan ts  ( fac to r  2 ) .
and ITEM number .  Lead ing  b lanks  in  pos i t ions  7-10  wou ld  be  t rea ted  l i ke

ze ros.

Columns 29-32 Columns 9- l 6, | 7- | I, and 20-39

The output records contain six f ields, including the three Inventory records that indicate the activi ty of stock CLASS
cont ro l  f ie lds .  Cont ro l  f ie lds  a re  no t  be ing  dropped (co l -  equa l  to  the  cons tan t  0126 and vendor  (VEND1 f ie ld )  equa l
u m n 2 3 b l a n k ) .  T h e o u t p u t l e n g t h i s t h e t o t a l  l e n g t h ( 2 6 )  t o t h e c o n s t a n t s 0 0 0 2 3 , 0 0 1 1 8 , a n d 0 1 1 2 0 a r e t o b e
of al l  sir :  f  ields described in f ield specif icat ions. selected.

Column l9 and 20-39

The C in  co lumn 19 ind ica tes  tha t  fac to r  1  i s  compared to  a
cons tan t  in  co lumns 20-39.



Field Specif icat ions

Column 6

The F  in  co lumn 6  o f  l ines  7-12  ind ica tes  tha t  the  l ines  are

f  ie ld  spec i f i ca t ion  l ines .

Column 7

Ind ica tes  the  type  o f  f  ie lds  be ing  descr ibed.  The f ie lds

descr ibed in  l ines  07 ,  08 ,  and 09  (TDATE,  VEN D1.  and

ITEM)  are  cont ro l  f ie lds .  N spec i f ies  they  are  normal  con-

t ro l  f ie lds  so  tha t  ou tpu t  records  w i l l  be  sor ted  in  the  order

ind ica ted  in  co lumn 18 o f  the  header  spec i f i ca t ions .

The f  ie lds  descr ibed in  l ines  1O-12 are  da ta  f ie lds .  The

form of the output record is as fol lows:

TDATE V E N D l I T E M CLASS TRANS I SSU ES

p o s i t i o n s  
l t - ,  |  

. * t  
I  

8 - 1 3  
|  

r a * r u  
I  

t s * z o  
l x * z o l

Column I

The C def ines both the zone and d ig i t  por t ion of  the input
record used.

Statement  09 def ines only the d ig i t  por t ion of  the input

record used.

Columns 9-16

ldent i f  ies the locat ion of  the f  ie lc ls  in  the input  record.
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SAMPL.E  JOB 9 :  RECORD SELECTTON ON B tNARy
VALUES

D a t a  s e l e c t i r t n  o r r  a  b i r t a r y  v a t u e  c a : l  l . r c  a u c o r i " l ) t r s h c { i  r j s j r } q
the  Sys tem/3  96-co lumn card ,  64  charaoer  sc t .  I  wo ty l rc : ,
Of  inc lude seguer rces  cc ; i )  bc  r , t s r .d  T( )  a i .Cnr l t l . ) l r . i l r  b r i ta ry
se lec t  ion .

Type 1  Inc lude Sequence

F o r  b i n a r y  v a l u e s  w h o s e  h e x a d c i ; r n r a l  e t t u l v a t u r t t s  c ( 1 l i h e
represented  by  one or  two charac t i j i t i  i n  the  64  cndracre t
set (see Appendix C, Collat ing Seque,ncei . .rsr_, ,- ] i Ihcr an
include character ( l  and C rn t.olunrns 6 ,trrcj  E ot l t l r- ,  t-ecord
type spec i f  i ca t ions)  o r  a r t  inc lude , ,one i l  a r rc l  Z  i r r  r :o lumns
6  a n d  8  o f  t h e  r e c o r d  t y p e  s p e c i t i c a t i o n s  ) A [ J D e o  w r t n  a n
inc lude d ig i t  ( lAD in  c i : lu rn r rs  6  t l r roug l r  B  o1  r l re  record
t y p e  s p e c i f i c a t i o n s ) .

Type 2  Inc lude Sequence

For  b inary  va lues  whose l rexar_ lecr r r ra  lo r )o  po l  t rc_rns  c l r . r  no t
appear  in  th r :64-chara l - te r  se t ,  u \c  tvvo  i r i ( j i r l i l e
spec i f i ca t ions  fo r  the  zonr j  por t to r )  ANDe, : . . t  w i t i r  an  inc lu rJe
d ig i t  fo r  the  d ig i t  por t lon .

Example: Sr: lect recorcls t lrai r_olt . , trr  ,r  value r. t f  44 rn
p o s i t i o n  2 .  

- f h e  
b i n a r y  r e p r r c s e n l a l ; o n  o t  i i r i s  n u r n b e r  i s

0 0 1 0  1 1 0 0 ,  w h i c h  i s  a  h r : x  2 C .  F . n  r h u  d r g i t  i . , i r i r r o r ) ,
se lec t  a  { lharac ter  f ro rn  the  tab te  i r r  Apper rdrx  C wr th  a
d i g i t  p o r t i o n  o f  C  ( f o r  e x a n r p l e .  .  , .  . 9 6 ,  a n r J  @ ) .  U : e
t h e  c h a r a c t e r -  i n  a n  i n c i u d c  l i n e ,  c r t r i ; t a r r r r g  i t s  r i r g r l  l _ , o r t r o r r
t o  t h e  b i n a r y ' v a l u e  o f  1 1 0 0  S r r r c c  t i - r t : r e  i s  r i o , _ n a r a c t e r
in  the  6z l -charac ter  se t  w l ros t -  zone i to r t ton  is  cc l r - l va l r r r r t
to  2 ,  use  two inc lude l ines  to  desc f t l ro  cc r r rs tan ts  w i t f r  a
zone por t ion  grea ter  than 1  ar r tJ  less  t f ran  t , . ,  r i l ra i  to  2 .
Descr ibe  these cons tan ts . j j  par rked,  n i f l c l r  rcver>es  lh r j  zor le l
a n d  d i g i t .  p o r t i o n s  f  r o m  h e x  F  I  . r r r c j  F 2  r , , l t c x  1 F  . : l c t  Z F .
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Record Typc

H e x a d  e c i m a l

V a l  u e
:  - - - :

2tC

7 C

2-F

1 f

B i n a r y

V a l  u e

Dec imal

V a l u e

.;,.,,:, .::"'|''.."'i 1
u l l < i l  J L t l l r  g ,  

i

I
I

P a r ; k . r r i  c l r d r a c t i l r  2  I

P a c k  r c i  c i r  a  r  a c t t :  r  1

.  0 1 ' l  1 1 1 0 0

0 0 1 0  l 1 1 1

0 0 0 1  i  1 ' l  1

0 0 ' 1 0  1 1 0 0 A A

1 a A

4 1

3'r

The record  type  spec i f i ca t ions  shown wi l l  cause se lec t ion  o f
a l l  r e c o r d s  c o n t a i n i n g  ( i n  c o l u m n  2 )  a  v a l u e  b e t w e e n  3 1
( h e x  1 F )  a n d 4 7  ( h e x  2 F )  w h o s e  d i g i t  p o r t i o n  r s  e q u a l  t o  C .

Note :  The 32  hexadec in ra l  va lues  whose zone por ' t ions

are  e i th r : r  A  or  B  cannot  be  accessed wt th  these tVpes  r : f
en t r ies .  There fore ,  there  car r  be  no  record  se lec t io r r  f . lased
on these va lues .

Sarnple Sort Job 9 Descript ion

The purpose o f  th is  sample  job  is  to  se lec t  records  f rom an
inventory  f  i l e  whose reorder  po in t  i s  7800.  The reorder
po in t  i s  a  2 -by te  quant i t y  in  co lumns 44  and 45  o f  the

i r rven tory  records .  The quant i t y  i s  s to red  in  b inary
( 7 8 0 0  -  0 0 0 1  1  1 1 0  0 1  1 1  1 0 0 0 ) .  a n d  t h e  h e x a d e c i m a l
representa t ion  o f  th is  number  i s  1E78.  (Use Append ix  C

to  he lp  w i th  b inary  and hexadec imal  convers ions . )
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I
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l
l
jo^l€ = , ' ,J , xl(

)I6-lL= _l:A' , ,,,. Y#

- _ _  L _ ,

R.C{VI+TNNL OF TH€

Hcxadec imal

V a l u e
.a -  aaaa :  : - : -

1 E

4 E

1 F

O F

/ 8

7 C

F B

B i n a r y

V a l u e

Decr rna l

V a l u e

F  r e l r - l  1 o  b e  s e l e c t e d ,

Charar ; te r  + '

P a c k e d  c h a r a c t e r  1

P a c k e d  c h a r a c t e r  0

F  i c l d  t o  b e  s r . l l c c t c c i ,

C h a r a r : t e r  ( Q

[ ]har  a t : te r  B

l
co lu rnn  44  I

I

i

c o l u m n  4 5

0 0 0 1  1 1 1 0

0 1 0 0  1  1  1 0

0 0 0 1  1 r 1 1

0 0 0 0 1 1 1 1

0 1  1  l  1 0 0 0

0 1 1 1 ' , r  1 i l 0

1 1 1 1  1 0 0 0

30
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SEOUENCE SPECI  F ICAT IONS
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These spec i f  i ca t ions  w i l l  cause se lec t ion  o f  a l l  records  Record  Type Spec i f i ca t ions
c o n t a i n i n g  ( i n  c o l u m n  4 4 )  a  v a l u e  b e t w e e n  1 5  ( h e x  0 F )
and 31  (hex  1F)  whose d ig i t  por t ion  is  equa l  to  E .  These L ine  01  se lec ts  records  whose d ig i t  por t ion  in  co lumn 44
spec i f i ca t ions  w i l l  fu r ther  l im i t  se lec t ion  o f  records  to  i s  E .  L ines  02  and 03  se lec t  records  whose packed va lue  rn
those wh ich  l rave  a  b inary  va lue  in  co lumn 45 whose co lumn 44 is  less  than or  equa l  to  hex  1F,  and a t  the  same
zone por t ion  equa ls  7  and whose d ig i t  por t ion  equa ls  8 .  t ime is  g rea ter  than a  packed va lue  o f  hex  0F.
There fore ,  a l l  records  se lec ted  w i l l  have hex  1E78 in
co lumns 44  and 45 .  The on ly  hexadec imal  va lues  tha t  sa t is fy  bo th  spec i f i ca t ions

for  l ines  02  and 03  are  hex  1  1  th rough hex  1  F .  L ine  04
is  a  comment  l ine .  L ines  05  and 06  se lec t  records  whose

Header  Spec i f i ca t ion  zone por t ion  in  co lumn 45 is  7  and whose d ig i t  por t ion  is  8 .

Co lumns l3 - l  7  L ine  07  ind ica tes  tha t  the  cont ro l  f ie ld  i s  in  pos i t ions  1
th rough 6  o f  the  input  records .  On ly  the  d ig i t  por t ions  o f

The to ta l  leng th  o f  the  cont ro l  f ie ld  i s  6  by tes .  the  charac ters  w i l l  be  used.  Th is  cont ro l  f ie ld  w i l l  be
inc luded in  the  ou tou t  f i l e .

Column tj

The  H  i den t i f  i es  t he  l i ne  as  a  heade r  l i ne .

Columns 7-1 2

SORTR ident i f ies the job as a tagalong sor t .

Column l8

The A s tands  fo r  ascend ing  order .  The f i le  w i l l  be  sor ted
accord ing  to  the  s tandard  co l la t ing  sequence shown in
Append i :x  C.

Columns 29-32

The cont ro l  f ie ld  i s  no t  d ropped when da ta  i s  wr i t ten  to
the  ou tpu t  f  i l e  (co lumn 28 is  b lank) .  There fore ,  the
length  o f  the  ou tpu t  record  equa ls  the  length  o f  the  cont ro l
f  ie ld  (6  b ry tes)  p lus  the  length  o f  the  da ta  f  ie ld  (105

charac ters )  spec i f ied  by  l ines  07  and 08 .  Th is  ou tpu t
r e c o r d  l e n g t h  t o t a l s  1 1 1 ,  w h i c h  i s  t h e  e n t r y  f o r  c o l u m n s
2 9  t h r o u g h  3 2 .

Field Specif icat ions

Column 6

The F  ident i f ies  the  l ines  as  f ie ld  spec i f i ca t ion  l ines .

Columns 7, 8, and 9-l6

L ine  08  ind ica tes  tha t  the  o ther  105 input  record  charac ters
are  inc luded as  da ta  in  the  ou tou t  f i l e .
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SAMPLE JOt ]  1 :  SORTING ON A  CONTROL F IELD
THAT CONTAINS E ITHER A  POSIT IVE  lNTEGER OR
A POSIT IVE  REAL  NUMBER

Chapter 7. Integer (Binary) and Real Number Sort ing

1

S E O U  E N C E  S P E C I  F  I C A T I O N S
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t l ) o Q T ? 41 (oq

I n t e g e r  ( B i n a r y )  a n d  R e a l  N u m b e r  S o r t i n g  B 3



Header Sipecification

Colunn 6

The  H  i c l en t i f i es  t he  l i ne  as  a  heade r  l i ne .

Column::7-l 2

SORTR iden t i f  i es  t he  j ob  as  a  t aga long  so r t

(.)a/ttfltnt; 13-l 7

Record Type Specif icat ions

Because a l l  inpu t  records  are  be ing  used and a l l  have the

same f ie id  spec i f  i ca t ions ,  no  record  type  spec i f i ca t tons

a r e  r r e e d e d  ( i n c l u d e - a l l  i s  i m p l i e d ) .

F ie ld  Spec i f i ca t ions

Column 6

The F  ident i f  ies  the  l ines  as  f ie ld  spec i f  i ca t ion  l ines .

L ine  07  ind ica tes  tha t  the  cont ro l  f ie ld  i s  in  pos i t ions  1

th rough 4  o f  the  input  record .  Th is  cont ro l  f ie ld  i s

inc luded in  the  sor ted  ou tpu t  f i l e  (co lumn 28 o f  the  header

l i n e  i s  b l a n k ) .

The cont ro !  f i c ld  tha t  con ta ins  e i ther  a  pos i t i ve  in teger  o r  a  Co lumns 7 ,8 ,  and 9-16
pos i t i ve  rea l  number  has  a  length  o f  4  by tes  ( the  en t ry  in
c o l u r n n  i 7 ) .

Colurnn 18

The A spec i f  ies  ascend ing  order .  The smal les t  pos i t i ve

in teger  o r  pos i t i ve  rea l  number  comes f i rs t ;  the  la rges t
pos i t i ve  in teger  o r  pos i t i ve  rea l  number  comes las t  in  the
sor l  sequence.

Column:;29-32

T l re  cont ro l  f ie ld  i s  no t  d ropped when da ta  i s  wr i t ten  to
the  ou tp lu t  f  i l e  (co lumn 28 is  b lank) .  There fore ,  the  length
o f  the  ou tpu t  record  equa ls  the  length  o f  the  cont ro l  f ie ld
(4  by tes)  added to  the  length  o f  the  da ta  f ie ld  (60

charac ters )  spec i f ied  by  l ines  07  and 08 .  Th is  ou tpu t
record  length  to ta ls  64 ,  wh ich  is  the  en t ry  fo r  co lumns 29
through 32 .
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SAMPLE JOB 2 :  SORTING ON A  CONTROL F IELD
THAT CON] 'A INS ONLY A  POSIT IVE  OR NEGATIVE
I N T E G E R

IBM
S E O U E N C E  S P E C I  F  I C A T I O N S

Record Type

I n t e g e r  ( B i n a r y )  a n d  R e a l  N u r n b e r  S o r t r n g  8 5



Record Type

F i e l d

Header iSpecif icat ion

Column 6

The H ident i f ies  the l i n e  a s  a  h e a d e r  l i n e

Column;s 7-l2

SORTR ident i f ies the job as a tagalong sor t .

Columns l3-17

The tota l  length of  the contro l  f ie ld ( for  e i ther  a posi t ive
or  a negat ive in teger)  is  5 bytes ( the entry  in  column 17)

Column l8

The A s tands  fo r  ascend ing  order .  S ince  negat ive  in tegers

are  s to red  in  two 's  complement  fo rm,  the  smal les t

negat ive  in teger  comes f i rs t ;  the  la rges t  pos i t i ve  in teger
comes las t  in  the  sor t  sequence ( fo r  example ,  -2 ,  -1  ,  O,  1  ,  21  .

Column 28

The X ind ica tes  tha t  the  cont ro l  f ie ld  i s  d ropped when da ta
is  wr i t ten  to  the  ou tpu t  f  i l e .

Columns 29-32

When the  cont ro l  f  ie ld  i s  d ropped,  on ly  the  da ta  por t ion

remains .  The da ta  por t ion  in  th is  sample  job  is  the  en t i re
input  record .  There fore ,  64  is  en tered  in  co lumns 29
through 32 .



Record Type Specif icat ions

Column 6

Field Specif icat ions

Column 6

Two record  types  are  spec i f ied  (pos i t i ve  in tegers  and The F  ident i f ies  the  l ines  on  pages 01  and 02  as  f ie ld

negat ive  in tegers ) .  Bo th  record  types  are  to  be  inc luded spec i f i ca t ion  l ines .
( l  i n  c o l u m n  6  o f  l i n e  0 1 ,  p a g e s  0 1  a n d  0 2 ) .

Columns 7,8,9-l  6, and l8
Columns 8, 9-16, 1 7-l8, | 9, and 20-39

On l ine  07  (pages 01  and 02) ,  these co lumns spec i fy  tha t

On l ine  01  (page 01  ) ,  these co lumns spec i fy  tha t  i f  pos i t ion  fo r  pos i t i ve  in tegers  ( l ine  07  on  page 01) ,  a  charac ter  2

1  ( the  le f t rnos t  by te  o f  the  4-by te  cont ro l  f ie ld  f rom the  w i l l  be  fo rced in to  the  f i rs t  by te  o f  the  work  record  cont ro l

inpu t  record)  i s  less  than or  equa l  to  the  charac ter  f ie ld ;  fo r  negat ive  in tegers  ( l ine  07  on  page 02) ,  a  charac ter
cons tan t  "  (see  no te) ,  the  work  re r :o rd  w i l l  have a  1  w i l l  be  fo rced in to  the  f i rs t  by te  o f  the  work  record
charac ter  2  fo rced in to  the  f i rs t  by te  o f  i t s  5 -by te  cont ro l  con t ro l  f ie ld .
f i e l d  ( l i n e  0 7  o n  p a g e  0 1 ) .  T h i s  i n c l u d e  l i n e  s e l e c t s  o n l y
pos i t i ve  in tegers .  L ine  01  (page 02) ,  wh ich  is  an  inc lude-a l l  On l ine  08  and 02 ,  co lumns 7  ,8 ,  and 9  th rough 

' l  
6  spec i fy

l ine ,  ind ica tes  tha t  a l l  records  no t  descr ibed by  the  f i rs t  tha t  the  cont ro l  f ie ld  i s  in  pos i t ions  1  th rough 4  o f  the
inc lude l ine  (page 01)  a re  a lso  inc luded in  the  sor t .  The input  records .  (The cont ro l  f ie ld  i s  no t  inc luded in  the
f  i rs t  inc lude l ine  ( l ine  01  on  page 01)  se lec ts  a l l  pos i t i ve  ou tpu t  records  because header  spec i f  i ca t ion  co lumn 28,
in tegers ,  there fore ,  th is  inc lude-a l l  l i ne  (page 2)  se lec ts  page 01 ,  con ta lns  an  X. )
a l l  negat ive  in tegers ,  wh ich  w i l l  have a  charac ter  1  fo rced

in to  the  f i rs t  by te  o f  the i r  work  record  cont ro l  f ie ld  ( l ine

07 on  page 02) .  A l l  negat ive  in tegers  a re  fo rced in  f ron t

o f  a l l  pos i t i ve  in tegers  in  the  sor t  sequence.

Note .  The spec ia l  charac ter  "  has  a  b i t  con f igura t ion  o f

01  1  1  11  1  1 ,  wh ich  is  equ iva len t  to  the  h igh  order  by te  o f

the  max i rnurn  pos i t i ve  in teger .

f  n t ege r  (B ina ry )  and  Rea l  Number  So r t i ng  87



SAMPLE JOB 3 :  SORTING ON A  CONTROL FTELD
THAT I ;OI{TAINS ONLY A POSITIVE OR NEGATIVE
REAL l \UI \ . {BER
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IBM
SEOUENCE SPECI  F ICAT IONS

Header dlzt

F i e l d

t ,T,
LD

, o
,f*
DA

RC6',7:  t
o.?Yiot

Trt Ft,Ie,

,'FCD
' i -  

I

i i l ,

i i l
' t t

Header Specif icat ion

Column 6

T h e  H  i d r : n t i f  i e s  t h e  l i n e  a s  a  h e a d e r  l i n e .

Columns 7-12

SORTR ident i f ies  the  job  as  a  taga long sor t .

Columns | 3-l 7

The to ta l  leng th  o f  the  cont ro l  f ie ld  ( fo r  e i ther  a  pos i t i ve

or  negat ive  rea l  number )  i s  5  by ters  ( the  en t ry  in  co lumn 17) .

Column l8

The A s tands  fo r  ascend ing  order .  The smal les t  negat ive

rea l  number  comes f i rs t ,  the  la rges t  pos i t i ve  rea l  number

comes las t  in  the  sor t  sequence ( fo r  example  -2 .O '  '1  .O '

0 .0 ,  1 .0 ,  2 .0 ) .

Column 28

The X indicates that  the contro l  f ie ld is  dropped when data

is  wr i t ten to the output  f  i le .

Columns 29-32

When the contro l  f ie ld is  dropped,  only  the data por t ion

rema ins .  The  da ta  po r t i on  i n  t h i s  samp le  j ob  i s  t he  en t i r e

input  record.  Therefore,  64 is  entered in  columns 29

through 32.
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Record Type Specif icat ions

Column 6

Two record  types  are  spec i f  ied  (pos i t i ve  rea l  numbers  and
negat iver  rea l  numbers) .  Both  types  are  to  be  inc luded
( l  i n  c o l u m n  6  o f  l i n e  0 1 ,  p a g e s  0 1  a n d  0 2 ) .

Columns 8, 9-16, | 7-18, 19, and 20-39

O n  l i n e  0 1  ( p a g e  0 1 ) ,  t h e s e  c o l u m n s  s p e c i f y  t h a t  i f  p o s i t i o n
1  ( the  le f tmost  by te  o f  the  4-by te  cont ro l  f ie ld  f rom the
input  record)  i s  less  than or  equa l  to  the  charac ter
cons tan t  "  (see  no te) ,  the  work  record  w i l l  have a  charac ter
2  fo rcec l  in to  the  f i rs t  by te  o f  i t s  5 -by te  cont ro l  f ie ld  ( l ine
07 on  p ,age 01) .  Th is  inc lude l ine  se lec ts  on ly  pos i t i ve
rea l  nunrbers .  L ine  0 l  (page 02) ,  wh ich  is  an  inc lude-a l l
l i ne ,  ind ica tes  tha t  a l l  records  no t  descr ibed by  the  f i rs t
i n c l u d e  l i n e  ( p a g e  0 1 )  a r e  a l s o  i n c l u d e d  i n  t h e  s o r t .  T h e
f i r s t  i n c l u d e  l i n e  ( l i n e  0 1  o n  p a g e  0 1 )  s e l e c t s  a l l  p o s i t i v e
rea l  nunrbers ;  there fore ,  th is  inc lude-a l l  l i ne  (page 02)
se lec ts  a l l  negat ive  rea l  numbers ,  wh ich  w i l l  have a
characterr 1 forced into the f irst byte of their work record
cont ro l  f ie ld  ( l ine  07  on  page 02) .  A l l  negat ive  rea l
numbers  are  fo rced in  f  ron t  o f  a l l  pos i t i ve  rea l  numoers
In  the  sor t  sequence.

Note :  1 'he  spec ia l  charac ter  "  has  a  b i t  con f igura t ion  o f
0 1  1 1  1  1  1 1 ,  w h i c h  i s  e q u i v a l e n t  t o  t h e  h i g h  o r d e r  b y t e  o f
the  max imum pos i t i ve  rea l  number .

Field Specif icat ions

Column 6

The F  ident i f ies  the  l ines  on  pages 01  and 02  as  f ie ld
spec i f i ca t ion  l ines .

Columns 7,8,9-16, and 18

On l ine  07  (pages 01  and 02) ,  these co lumns spec i fy  tha t
fo r  pos i t i ve  rea l  numbers  ( l ine  07  on  page 01) ,  a  charac ter  2
wi l l  be  fo rced in to  the  f i rs t  by te  o f  the  work  record  cont ro l
f ie ld ,  fo r  negat ive  rea l  numbers  ( l ine  07  on  page 02)  a
charac ter  1  w i l l  be  fo rced in to  the  f i rs t  by te  o f  the  work
record  cont ro l  f  ie ld .

O n  l i n e  0 8  ( p a g e s  0 1  a n d  0 2 ) ,  c o l u m n s  7 . 8 ,  a n d  9  t h r o u g h
16 spec i fy  tha t  the  cont ro l  f ie ld  i s  in  pos i t ions  1  th rough 4
o f  the  input  records .  Note  tha t  rea l  numbers  are  a lways
car r ied  in  t rue  fo rm {never  in  two 's  complement  fo rm) .
There f  o re .  sor t ing  negat ive  rea l  numbers  in to  ascend ing
sequence requ i res  them (when t rea ted  as  charac ter  f ie lds)
to  be  sor ted  in to  descend ing  sequence.

O n  l i n e  0 9  ( p a g e s  0 1  a n d  0 2 ) ,  c o l u m n s  7  , 8 ,  a n d  9  t h r o u g h
1 6  spec i fy  tha t  64  input  record  charac ters  a re  inc luded as
data  in  the  sor ted  ou tpu t  f i l e .
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The OCL cycle you use deperrds on the type of sort you
want  to do:

/y 'ot, : . '  Siee Appendix H for CCP/Disk Sort oriented f i le
and program cons idera t ions .

Pase of SC21-7522
lssued 29 September 1978
B y  T N L :  S N 2 1 - 5 6 5 1

Appendix A. Conversat ional OCL for Model 6

CODING OCL CYCLES

This appendix conta ins keyword-response summary char ts
for  the LOAD, BU lLD,  and CALL cycles.  For  the keyword
response summary for  the BUILDC cycle,  see the IBM
System/3 Model 6 Operation Control Language and Disk
Utility Programs Reference Manual, GC21 -751 6.

Words or  le t te rs  in  a l l  cap i ta l  le t te rs  (such as  INPUT,
INCLUDE,  R1)  a re  en t r ies  the  opera tor  must  make.

Words or letters not in al l  capital letters (such as proce-

dure  name,  mmddyy)  represent  in fo rmat ion  Vou must

suppry .

o  P /S ind ica tes  the  program s tar t  (PROG START)  key .

.  E N T E R -  i n d i c a t e s  t h e  E N T E R  -  k e Y .

For  more  in fo rmat ion  about  any  par t i cu la r  s ta tement  (key-

word  and response) ,  see  the  keyword  descr ip t ion  sec t ion  o f
the IBM System/3 Model 6 Operation Control Language
and Disk Utility Programs Reference Manual, GC21 75'l 6.

T H E  M O D I F Y  S T A T E M E N T

The on ly  responses  shown on the  fo l low ing  char ts  a re  those

tha t  app ly  d i rec t l y  to  the  d isk  sor t  p rogram.  For  o ther

MODIFY opt ions  (such as  cor rec t ing  one o f  the  s ta tements

in  a  cyc le )  see  the  keyword  descr ip t ion  sec t ion  o f  the  IBM

System/3 Model 6 Operation Contol Language and Disk

Utility Programs Reference Manual, GC21 -7516.

Typr: of Sort Cvcle To Use What The Cycle Does

So r t  Job  you  p l an
to  r L rn  on l y  a  f ew
t rmes

LOAD Gives the system the OCL
statements t t  needs to run
the  so r t  j ob .

So r t  j ob  you  p l an
to  r un  f r L ' quen t l y

B U I  L D Stores the OCL statements
necessary to run the sort

1ob  i n  a  sou rce  l i b ra r y . l

C A L L Te l l s  t he  sys tem you  wan t
t o  use  a  p rocedu re l  t o  r un
a  so r t  j ob .

So r t  j ob  you  p l an

to  r u  n  as  one  o f
a grc,up c ' f  jobs

B U I  L D S to res  t he  OCL  s ta temen ts
necessa ry  t o  r un  t he  so r t
j ob  i n  a  sou rce  l i b ra r y . l

B U I  L D C Pu ts  t he  name  o {  each  j ob

i n  t h e  g r o u p  a n d  t h e  d i s k
l oca t i on  o f  t he  OC L  s ta te -
men ts  f o r  each  j ob  i n  a
sou rce  l i b ra r y . l

C A L L Te l l s  t he  sys tem you  wan t
t o  u s e  t h e  B U I L D C  p r o c e -

d u r e l  1 o  r u n  a  g r o u p  o f

Jobs .

l A  s e t  o f  O C L  s t a t e m e n t s  i n  a  s o L r c e  l i b r a r y  i s  c a l l e d  a  p r o c e d u r e .

Conve rsa t i ona l  OCL  f o r  Mode l  6  9 ' 1



THE LOAD CYCLE

l n p u t  f i l , - .

Prompt Response I  Cons idera t ions

R E A D Y LOAD
(P/S)

LOAD NAME SDSORT
(P/S)

System name fo r  the  d isk  sor t  p roqram

U N I T  R 1 ,  R 2 ,  F 1 ,  o r  F 2  D i s k  t h a t  t h e  d i s k  s o r t  p r o g r a m  r s  o n
(P/S)

D A T E  m m d d y y  o r  d d m m y y  l f  y o u  w a n t  a  d i f f e r e n t  s v s t e m  d a t e  f o r
(P /S)  your  job

or-

(P /S) l f  you  want  to  use  the  sys tem date  fo r
y o u r  1 o b  o r  n o  d a t e  i s  r e q u i r e d

S W I T C H  ( P / S )  D i s k  s o r t  d o e s  n o t  u s e  e x t e r n a l  i n d i c a t o r s

F I L E  N A M E  I N P U T  N a m e  t h a t  d i s k  s o r t  u s e s  f o r  f  i l e  y o u  w a n t
(P /S)  ro  sor t

U N I T R 1 ,  R 2 ,  F 1 ,  o r  F 2  W h i c h  d i s k  t h e  f  i l e  V o u  w a n t  t o  s o r t  i s  o n
(P /S }

P A C K  D i s k  n a m e  N a m e  o f  d i s k  w h i c h  c o n t a i n s  t h e  f  i l e  t o
(P/S)  be  sor . ted

L A B E L  V T O C  f  i l e n a m e  N a m e  y o u  u s e  f o r  t h e  f i l e  y o u  w a n t  t o
( E N T E R - )  s o r r  ( P A Y R O L L ,  t N V E N T ,  e t c " )

F I L E  N A M E N a m e  d i s k  s o r t  u s e s  t o  r e f e r  t o  f i l e  y o u  a r e
g o i n g  t o  u s e  f o r  w o r k  a r e a  d u r i n q  t h i s  s o r t .
l f  VUOR K is  no t  used,  c l i sk  sor t  per fo rms

a i l l o m a l i c  w o r k  f r l c  a l l o c a l i o n .

D i s k  c o n t a i n i n g  t h e  f i l e  y o u  a r e  g o i n g  t o
use ro r  a  worK a fea

UN IT

W O R K  { o p t i o n a l )
( P / S )

R 1 ,  R 2 ,  F 1 , o r  F 2
( P / S )

LABE L  (P iS )

N a m e  o f  d i s k  w h i c h  c o n t a i n s  t h e  r r y o r k  f i l ePACK D i s k  n a m e
(P is )



THE LOAD CYCLE (con t i nu r :d )

Page of SC21 7522
lssued 29 September 1978
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Cons idera t ions

l f  y o u  w a n t  t o  c o n t r o l  t h e  l o c a t i o n  o f  t h e
f i l e  o n  t h e  d i s k

l f  y o u  w a n t  t o  l e t  d i s k  s o r t  c o n t r o i  t h e

l o c a t i o n  o f  t h e  f i l e  o r  t h e  c J i s k

Scra tch  s ta tus  because the  work  f i le  i s

used f  o r  on ly  one sor t  . iob

Work  f i k l

O u t p u t  l i l e

LOCATION

R ETAI N

LA.B E L

R E C O R D S
{see note)

TRACKS
(see note l

8 405
(P /S )

o r

(P/S)

( E N T E  R _ )

V T O C  f i l e n a m e
(P/S)

1 999999
(P/S)

1 -398
(P /S )

LC)CATION 8 405
(P/S)

o r

(P/S)

l r lote" '  These are the space keywords.

to  one o f  them.

N a m e  y o u  L i S e  i r - - r  t h , '  s , , r 1 " , 1  i , i "  i r r r ' r

C a n  b e  i h u  ! d ' j r s  a :  y , l l r i  : - ! c f i i /  f O r  t i i e

f i l e  y o ' - r  \ A / a n t  t c l  s o r l J

Number  o f  : ' p co rc l s  v { ) [ J  \ ^ i an t  tD  so r t

N u m b e r  o f  t r a c k s  f i l e  o c c u p i e s  i s , : e
A p p e n d i x  E )

l f  you  r , r ran t  to  cont ro l  the  loca t ion  o f

t h e  f i l e  o n  t h e  d i s k  ( i f  y o u  a r e  o v , 3 r l a y -

i n g  a n  i r r p u t  f i l e  w i t h  a n  o u t p u t  f i l e  y o r . t

m u s t  s p e c i f y  L O C A T I O N )

l f  y o u  w a n t  t o  l e t  d i s k  s o r t  c o n t r c l  t h e

l o c a t i o n  o f  t h e  f i l e  o n  t h e  d i s k

l f  vou  are  c rea t ing  a  new outpu t  f i l e  you  must  respcn ' i

R E C O R D S D o  n o t  s p e c i f V  R E C O R D S  f o r  t h e  w o r k

f  i l e

1 398
(PiS)

N u m b e r  o f  t r a c k s  f  i l e  o c c u p i e s  ( s e e

A p p e n d i x  E )

F I L E  N A M E Name d isk  sor t  uses  fo r  the  sor ted  f  i l e

U N  l T  R 1  ,  R 2 ,  F 1 ,  o r  F 2  T h e  d i s k . y o u  w a n t  t o  p u t  t h e  s o r t e d  f i l e
(P /S)  on

D i s k  n a m e
( P / S )

N a m e  o f  t h e  d i s k  w h i c h  w i l l  c o n t a i n  t h e

sor ted  f i le

R E T A I N l f  t h e  o L i t n r i t  f i l e  i s  b u i l t  d r r r i n q  t h e  s o r t
j o b ,  r t  c a r  h a v c  p e r m a n e n t  ( P )  o r  t e m p o r '

a r v  { T )  s t a t u s .  l f  t i r e  o u t p u t  f i l e  e x i s t e c l

b r { t r e . ; o , , .  s l a r t . d  f h e  s o : r ; o t - 1 .  t h e  i , i ' .

C a n n O t  n a ' , ' t l  l l f l r n l a i l e  n f  S i a t U S  S l n C r : l  V O L I

C a a r ' t c t  6 r q r i a v  a  p e r n r a r r o n t  f i ! c .
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THE LOAD CYCLE (con t i nued )

l f  you  are  r ;o ing

to  en ter  sequence

spec i f i  ca t i  ons

f rom the  key-

board

l f  the  sequ,ence

s p e c i f i c a t i o n s  a r e  i n

a  KSE-crea ted  source
l ib rary  en t ry

Prompt Response Cons idera t ions

F I  L E  N A M E (P/S} D i s k  s o r t  u s e s  o n l V  t h r e e  f i l e s

M O D I  F Y R U N
(P/S)

' t .

2 .

T e l l s  d i s k  s o r t  t h a t  t h e  O C L  s t a t e m e n t s

are  comple te .

Sequence

spec i f i ca t i  o  ns

/ /  E N D

Opera tor

sequence

keyboard

l i n e ) .

Sequence
p l e t e .

D isk  sor t

i s  g o i n g  t o  e n t e r  t h e

spec i f i ca t ions  f rom the
( o n e  s p e c i f i c a t i o n  p e r

s p e c i f  i c a t i o n s  a r e  c o m -

program sor ts  your  f  i l e .

2 .

/ /  SOURCE name.  un i t name =  name o f  the  KSE-crea ted

s o u r c e  l i b r a r y  e n t r y  w h i c h  c o n t a i n s

the  se t  o f  sequence spec i f i ca t ions
you want  to  use .

u n i t  =  t h e  d i s k  ( R 1  ,  R 2 ,  F 1 ,  o r  F 2 l

whose source  l ib ra ry  conta ins  the

sequence spec i f i ca t ions  you want
to  use .

When a l l  these sequence spec i f i ca-
t ions  have been read,  the  d isk  sor t
p rogram sor ts  your  f i  le .

2 .
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T H E  B U I L D  C Y C L E

I n p u t  f i l e

Prompt R esponse Cons idera t ions

R E A D Y B U I L D
(P/S)

B U I L D  N A M E Procedure  name
(P/S}

The name you want  to  g ive  the  procedure :

o  M a x i m u m  o f  s i x  a l p h a m e r i c  c h a r a c t e r s
o  M u s t  b e g i n  w i t h  a l p h a b e t i c  c h a r a c t e r
o  f M u s t  n o t  b e  D l R ,  S Y S T E i ! 1 ,  o r  A L L

U I \ I T  R l ,  R 2 ,  F 1 ,  o r  F 2  T h e  d i s k  c o n t a i n i n g  t h e  s o u r c e  l i b r a r y  y o u

(P/S)  want  to  Put  the  Procedure  in

L O A D  N A M E  S D S O R T
(P/S}

Svstem name fo r  the  d isk  sor t  p rogram

U N  l T  R  1 ,  R 2 ,  F 1  ,  o r  F 2  D i s k  t h a t  t h e  d i s k  s o r t  p r o g r a m  i s  o n
(P/S)

D A T E  d d m m y y  o r  m m d d y y  l f  y o u  w a n t  a  d i f f e r e n t  s y s t e m  d a t e  f o r

( P / S )  y o u r  i o b

or

(P /S ) l f  you  want  to  use  the  sys tem date  fo r

y o u r  j o b  o r  n o  d a t e  i s  r e q u i r e d

S\i\r lTCH (P /S ) D i s k  s o r t  d o e s  n o t  u s e  e x t e r n a l  i n d i c a t o r s

F I L E  N A M E  I N P U T  N a m e  t h a t  d i s k  s o r t  u s e s  f o r  f i l e  y o u  w a n t

(P /S)  to  sor t

U N I T  R 1 ,  R 2 ,  F 1 ,  o r  F 2  D i s k  t h e  f i l e  y o u  w a n t  t o  s o r t  i s  o t r

(P is )

P A C K D i s k  n a m e
(P/S)

N a m e  o f  d i s k  t h a t  c o n t a i n s  t h e  f i l e  t o  b e

so r ted

L A B E  L  V T O C  f  i l e n a m e  N a m e  y o u  u s e  f o r  f  i l r :  y o u  w a r r t  t o  s o r t

( E N T E  R - )  ( P A Y R O L L ,  I N V E N T ,  e t c . )
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THE BUIL .D  CYCLE (con t i nued )

F I L E  N A M E

UN IT

PACK

W O R K  ( o p t i o n a l )

(P /S)

R 1 ,  R 2 ,  F 1 ,  o r
(P /S }

D i s k  n a r n e
( P i S )

F 2

N a m e  d i s k  s o r t  u s e s  t o  r e f e r  t o  f i l e  y o u

a r e  g o i n g  t o  u s e  f o r  w o r k  a r e a  d u r i n g
t h i s  s o r t .  l f  W O R K  i s  n o t  u s e d ,  d i s k
s o r t  p e r f o r m s  a u t o m a t i c  w o r k  f i l e
a l l o c a t i o n .

W h i c h  d i s k  t i i i r

f o r  w o r - k  a r e a , . ,

; i i e

Name,  L i ' f  c l i s k  t ha l

Cons idera t ions

W o r k  f  i l e
L A B E  L

R E C O R D S

TRACKS

LOCATION

R ETAI N

( P i S )

(P/S)

i  398
(P/S)

8 405
(P/S)

o r

(P/S)

S
( E N T E  R _ }

N u m b e r  o f  t r a c k s

A p p e n d i x  E )

( s e  e

l f  y o u  w a n t  t o  c o n t r o l  t h e  l o c a t i o n  o J
t h e  f  i l e  o n  t h e  d  i s k

l f  y o u  w a n t  t o  l e t  d i s k  s o r t  c o n t r o l  t h e
l o c a t i o n  o f  t h e  f i l e  o n  t h e  d i s k

Scra tch  s ta tus  becaLrse  the ' . ' vo rk

u : e c l  f o r  o n i v  o n e  s o r t  i o b



Pase ot SC21-7522
lssued 29 September 1978

B y  T N L :  S N 2 1 - 5 6 5 1

THE BUILD CYCLE (con t i nued )

O u t p u t  f i l e

Prompt Response Cons idera t ions

F I L E  N A M E OUTPUT
(P/S)

Name tha t  d isk  sor t  uses  fo r  f  i  le  a rea

where  you want  to  pu t  the  sor ted  f i le

U N  I T R 1 ,  R 2 ,  F 1 ,  o r  F 2  D i s k  y o u  w a n t  t o  p u t  t h e  s o r t e d  f i l e  o n

PACK D i s k  n a m e
(P/S)

N a m e  o f  d i s k  w h i c h  w i l l  c o n t a i n  t h e

sor ted  f i le

LABE L VTOC f i lename
(P/S)

Name you use fo r  the  sor ted  f i le  ( th is

can be  the  same as  your  name f  o r  the

f i le  you want  to  sor t )

R E C O R D S
(see note)

TRACKS
(see note)

LOCATION

1-999999
(P/S)

1 -398
(P/S)

8-405
(P/S)

or

(P/S)

Number  o f  records  you want  to  sor t

Number  o f  t racks  f  i l e  occup ies  (seer

A p p e n d i x  E )

l f  you  want  to  cont ro l  t l te  loc ; t : , r r r  o i

t h e  f  i l e  o n  t h e  d i s k

l f  vou  want  to  le t  d isk  sor t  con t ro l  the

loca t ion  o f  the  f  i l e  on  the  d isk

R E T A I N P o r T
( E N T E R - )

l f  t h e  o u t p u t  f i l e  i s  b u i l t  d u r i n g  t h e  s o r t
job ,  i t  can  have permanent  (P)  o r  tempor -

ary  (T)  s ta tus .  l f  the  ou tpu t  f  i l e  ex is ted

before  you s ta r ted  the  sor ted  job ,  the  f i le

cannot  have permanent  s ta tus  s ince  you

cannot  over laV a  permanent  f i le

A/o fe . '  These are  the  space keywords .  l f  you  are  c rea t ing  a  new outpu t  f i l e  you  must  respond

to  one o f  them.
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THE BUILD CYCLE (con t i nued )

You are  go ing  to

inc lude sec luence

spec i f i ca t ions  in

the  procedure

You are  go ing  to
put  a  po in te r  tc l
the  sequen,ce

spec i f i ca t ions  in

the  procedure

You are  no t
pu t t ing  sequence

spec i f i ca t ions  in
the-proced r l  re

Prompt Response Considerat ions

F I L E  N A M E (P/S) Disk  sor t  uses  on lv  th ree  f  i l es

M O D I  F Y 1 .  INCLUDE 1 .  Te l l s  t he  sys tem you  a re  go ing  to
2.  Sequence

specif i  cat i  ons

3 .  / /  E N D

inc lude sequence spec i f i ca t ions  in
the  procedure

2.  Opera tor  types  the  spec i f  i ca t ions
(one spec i f i ca t ion  per  l ine)

3 .  Te l l s  the  sys tem the  sequence
spec i f i ca t ions  are  comple te

M O D I F Y R U N
(P/S)

System g ives  opera tor  oppor tun i ty  to
cor rec t  any  mis takes  in  sequence spec i f i -
ca t ions .  Opera tor  types  RUN when sure
a l l  the  spec i f i ca t ions  are  cor rec t .  Sys tem
stores  the  procedure  in  the  source  l ib ra ry
you spec i f  ied  in  the  second OCL s ta te -
m e n t .

M O D I  F Y 1 .  I N C L U D E
2.  / /  SOU RCE name.

un i t

1 . Tel ls  the  sys tem you are  go ing  to
inc lude in  the  procedure  a  po in te r

to  the  sequence spec i f i ca t ions

name =  name o f  the  KSE-crea ted

source  l ib ra ry  en t ry  wh ich  conta ins

the  se t  o f  sequence spec i f i ca t ions
you want  to  inc lude in  the  proce-

dure

u n i t  =  t h e  d i s k  ( R  1  ,  R 2 ,  F 1  ,  o r  F 2 l

whose source  l ib ra rv  conta ins  the
set  o f  sequence spec i f i ca t ions  you

want  to  inc lude in  the  procedure

2 .

M O D I  F Y R U N
(Pis)

You are  no t  go ing  to  inc lude sequence

spec i f i ca t ions  in  the  procedure .  The

sys tem s tores  the  procedure  in  the
source  l ib ra ry  you spec i f ied  in  the
second OCL s ta tement .
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THE CALL  CYCLE

I  f  sequence

spec i f i  ca t i  ons

a r e  i n c l u d e d  i n

the  procedure

l f  sequence

spec i f i ca t ions  are

not  in  the  proce-

dure  an< j  you  want

to  en ter  tnem

through the

keyboard

I  f  sequence

spec i f i ca t ions  are

not  in  the  procedure

b u t  a r e  i n  a  K S E -

crea ted  source

l ib rary  en t ry

Prompt Response Cons idera t ions

READY CALL
(P/S)

CALL  NAME Procedu re  name Your  response  to  BUILD NAME du r i ng
(P /S )  t he  BUILD sequence

UN lT  R1  ,  R2 ,  F1  ,  o r  F2  D isk  whe re  the  p rocedu re  i s  l oca ted ;  svs
(P/S) tem displays the procedure

M O D I  F Y R U N
(P/S)

Tel ls  the  sys tem the  OCL s ta tements  a re

correct

Sys tem pr in ts  sequence spec i f i ca t ionsI N C L U D E D
STATEMENTS

No response

Te l ls  the  sys tem the  sequence spec i f i ca-

t rons  are  cor rec t ;  sys tem runs  the  sor t

iob

M O D I  F Y R U N
(P/S)

opera tor  types  sequence spec i f i ca-

t ions  on  the  keyboard  (one spec i f  i -

ca t ion  per  l ine)

Te l l s  the  sys tem the  sequence

spec i f i ca t ions  have been en tered

MESSAGE SD lOO
A S K I N G  F O R
S E O U E N C E
S P E C I F I C A T I O N S

Sequence

spec i f i ca t ions

/ /  E N D

t .

2 .
2 .

MESSAGE SD100 / /  SOURCE name. uni t  name = name of  the KSE-created source
ASKING FOR l i b ra ry  en t r y  wh i ch  con ta ins  t he  sequence
SEOUENCE speci f icat ions you want  to use.
SPECIF ICATIONS un i t  =  l oca t i on  o f  d i sk  whose  sou rce

l i b ra ry  en t r y  you  wan t  t o  use  (R1 ,  R2 ,
F1 ,  o r  F2 l

When the system has read a l l  the sequence
speci f icat ions,  i t  runs the sor t  job
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Appendix B. Supplying Sequence Specif icat ions

AD\/ANTAGES.+ WAY TO SUPPLY SEOUENCE
SPECIF ICATIONS FOR
MODEL 6

DISADVANTAGES

-

!  S a V e S  t ! i l l c

: ' ! r  I  i i l r r 5

a  L ; l r c ' A t u r  l i r i :  s J l ( r r ' r  l " r , S t a K { j S

l r t  ; i  r p b l i i , ! J i , u r .  a i  i V  w a t c , e

I n  t n e  s e q u e n c e .

OCL Input  Device
Keyboard- i f  you are
using conversat ional
ocL
Data Recorder- i f
you  a re  us i ng  ca rd
OCL  (no t  CCP/  D i sk  So r t )

a You must provide the ent i re sel
sequence speci f icat ions each t ime
you want to run the sort  program.

a Operator  can correct  typing mistakes
on l y  i n  t he  cu r ren t  spec i f i ca t i on .  The
operator  cannot correct  a previous
speci f icat ion or  insert  an over looked
speci f i  cat  io n.

sau ona l

O C L  o , r t y

Par t  o l  0CL Procedure

Operator  cannot insert  a new speci f icat ion
Into the seouence.

Source Library Entry
Created by KSE

o KSE checks each sequence speci-
i f  ical ion f  or  format accuracy be-
fore put t ing i t  in  source l rbrary.
As a resul t ,  there are no error
hal ts because of  format errors in
the sequence speci f  icat ions.

o Save:;  t ime in f  requent ly run sort
l obs .

Requires two KSE program runs:

1.  To put  the format descr ipt ions of  the
sequence speci f icat ions in a source
l ibrary .

2.  To put  the sequence speci f icatrons
themselves in a source l ibrary.

r 0 u



I N T E R R E L A T I O N S H I P  O F  C O N V E R S A T I O N A L  O C L
A N D  S E O U E N C E  S P E C I F I C A T I O N S  ( M O D E L  6 )

The fo l low ing  char t  shows the  ske le ton  o f  the  OCL LOAD
and CALL cyc les :  the  f i rs t  two keywords  and any  o ther
keywords  tha t  a re  o f  spec ia l  s ign i f i cance in  the  in te r re la t ion-
sh ip  o f  the  OCL and the  sequence spec i f i ca t ions .  The res t
o f  the  keywords  ( ind ica ted  bV ar rows)  fo l low the  norn ta i
sequence fo r  tha t  cyc le .  (Append ix  A  conta ins  the  key-
word- response summar ies  fo r  each o f  the  th ree  cyc les . )

The gray areas in each box show where the sequence
spec i f  i ca t ions  f i t  in to  the  OCL cyc le .

Supplying Sequence Specif icat ions

OCL Load Cycle OCL Ca l l  Cyc le

LOAD R E A D Y
C A L L  N A M E

Operator  wi l l  type
sequence speci f ica-
t ions on the key-
board (one state-
men t  pe r  l i ne ) .

Sequence speci{ icat ions
are in a KSE-created
source l ibrary entry.  To
use the speci f  icat ions,
en te r  a  SOURCE s ta te -

ment to grve the system
the name of  the KSE entry

and  i t s  d i sk  l oca t i on .

Sequence speci f  icat ions
have  been  i nc l uded  i n  a
procedure-along wi th
the OCL statements for
t he  ] ob .  To  use  t he
spec i f i ca t i ons ,  en te r
C A L L  N A M E  a n d  U N I T
s ta temen ts  t o  g i ve  t he
sys tem the  name  o f  t he
procedure and i ts  d isk
l oca t t on .

R E A D Y

R E A D Y
LOAD NAME

I

I
t

(

LOAD NAME -  $DSORT

I
I
t

''

- - L O A D
_  $DSORT

SVs tem p r i n t s  ou t  t he
sequencp spec i f  i ca t tons  or  : l : : t : : i l t .

a  / /  SOURCE s taTemen t

M O D I  F Y R U N

B U I  L D
procedu re
name

M O D I  F Y _  R U N

-  B U I  L D
- procedure

n a m  e

R E A D Y
B U I  L D  N A M E

I
I+R E A D Y

C A L L  N A M E

I
I
t

C A L L

-  C A L L

-  d i s r  l o c a t i o n

D I  F Y -  R U N

ask rng  f o r
uence speci f icat ions

M O D I  F Y

R E A D Y
C A L L  N A M E

U N  I T

I
t

M O D I  F Y

R E A D Y
B U I  L D  N A M E

M O D I F Y  _  R U N'ffy'.;lli:i::i::::iti::'ti::t::it:i:i:l.,tlttit:ttttiiiitittttttttitt:t:)litltititttttt:tl

fMessage  ask ing  f o r  sequence :
t .. :r:1::1::j::::::r::r:i:.:::r:i.r:::..:rl
;specrtrcatrons:! : i ! ,1! i i : , ! , j , ! , t : , : , i ! : i . ! : i : : ! : ! : : : ! : : : ! i : t . t : , i : ,'tIi;ilir+liEtiiniE*tt:;t:iiil.lx,i:,,,.,:,..,,'.,t, 

:,,,.,,,,,,,,,,
] Seq uence spec if ication s l:t:l:itittr;::ti:
I t r - ^, ^' tt iin :tt |.ra--. ... 

".. 
. .. . .,1:,1::,:::':l:l)l:i

A;;d\--J To buitd rhe procedure
u s e  a  B U I L D  c y c r e

I  S O U R C E  n a m e ,  u n i l
To bui ld the procedure
u s e  a  B U I L D  c y c l e

S u p p l V i n g S e q u e n c e S p e c i f i c a t i o n s  1 0 1
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SUPPLYIT {G  OCL STATEMENTS AND SEOUENCE
SPECIF ICATIONS FOR THE MODEL 10 ,  THE
M O D E L  1 2 ,  A N D  T H E  M O D E L  1 5

OCL { rom sys tem i npu t  dev rce
Sequence speci f  icat ions f  rom system

inpu t  dev i ce 1Use  e i t he r
statem e nt

I
\

_ _ !

Any  number  o f
f i e l d  and  reco rd
t ype  spec i f i ca t i ons

Op t i ona l

i /  R U N

/ /  C A L L  n a m e ,  u n i t

- l

__f

P lac ing  F ILE  s ta te -
ments between the

cALL and RUN --..f>

s ta temen ts  w i l l  o ve r
rrde the Fl  LE state-
men ts  i n  t he  OCL
procedure.  Sort
specaf icat ion cannol

be overr idden.

/ *  ( e n d - o f - f i l e )

( f  i e l d  spec i { i ca t i ons )

(record type
spec i f icat  i  ons )

OOOOOHSORTA
(header speci f  icat ion)

I I  F ILE  NAME-OUTPUT,
. . .  ( f i l e d e s c r i p t i o n )

I I  F ILE  NAME-WORK
.  .  .  ( f  i l e  desc r i p t i on )

I I  F I L E  N A M E - I N P U T
(o r  INPUT l -8  { o r  Mode l  12

and  Mode l  15 ) ,
.  .  .  ( f  i l e  desc r i p t i on )

/ /  L O A D  $ D S O R T ,  u n i t

/ /  E N D

/ /  C E N D

{OCL  and  sequence
spec i t i ca t i ons )

/ /  C O P Y  F R O M . R E A D E F I ,
L I B R A R Y - P ,  N A M E - n a m e ,

ro -un i t .  RETAIN  l I l
{ P }

/ /  L O A D  $ M A l N T ,  u n r t

1 0 2



/ /  S O U R C E  n a m e ,  u n t l

I I  F I L E  N A M E - O U T P U T ,
. . .  ( f i l e d e s c r i p t i o n )

I I  F I L E  N A M E  W O R K ,
.  .  ( f i l e  desc r i p t i on )

I I  F I L E  N A M E , I N P U T
(o r  INPUT  1 -8  f o r  Mode l  12

and  Mode l  15 ) .
.  .  .  ( f  i l e  desc r i p t i on )

/ /  L O A D  S D S O R T .  u n i r

Page oI  SC21 7522
l ssued  29  Sep tember  1978
B y  T N L :  S N 2 1 - 5 6 5 1

OCL  f  r om sys tem i npu t  dev i ce
Sequence  spec i f  i ca t i ons  accessed  f  r om

sou rce  l i b ra r y  by  SOURCE s ra temen l

Op t i o r ra l

O C L  f r o m  p r o c e d u r e  s e c t i o n  o i  s o u r c e

l i b r a r y

S e q u e n c e  s p e c i f  i c a t i o n s  a c c e s s e d  t r o m

s o u r c e  l i b r a r y  b y  S O U R C E  s l a t e m e n t l

-.--.-+>

Note:  name indicates the
sou rce  l i b ra r y  member  name
con ta i  n i ng  so r t  sequence

spec i t i ca t i ons ;  u  n  i  t  t nd i -
c d t e s  l h e  u n i t  i d e n l i f t c a t i o t r
on  wh i ch  t he  sou rce  l i b ra r y
resides.

T h e  S O U R C E  s t a l e m e n t  c a n

c o m e  f r o m  t h e  s y s t e m  i n p u t  d e -

v i c e .  o r  i t  c a n  r e s i d e  i n  t h e  p r o -

c e d u r e  c o r ' ) t a i n i n g  t h e  O C L

/ /  C O P Y  F  R O M - R E A D E  R ,

L I B R A R Y - S ,  N A M E - n a m e ,
( r )

T O - u n r t ,  R E T A I N - 1  p  (

i /  L o A D  $ M A t N T .  u n i t

{ s e c l u e n c e

s p e c r f i c a t i o n s )

I I  C O P Y  F R O M ' R E A D E R ,

L I B R A R Y ' S ,  N A M E  n a m e ,
l T l

T O - u n r t .  R E T A I N  ' ,  -  i
f l- l

i /  C E N D

I I  COPY FROM-
R E A D E R ,  L I B R A R Y  P ,
N A M E - n a m e ,  T O , u n i t ,

RETATN JJI

/ /  L O A D  S M A I N T .  u n i t

/ i  S O U R C E  n a m e .  u n i l

I I  CALL  name ,  un i l

S u p p l V i n g  S e c l u r - . n c e  S p r t : c i f  i c : r r  o n : ; I 0 3



OCL from procedure section of

source l ibrary

Sequence specif ications f rom system
inout device

/*  (end-of- f i le l

F ie ld speci f icat ions

(record type
specifications)

OOOOOHSORTA
(header specif ication )

/ /  CALL name, uni t

\

Any number of
f ie ld and record

type speci f icat ions

Placing FILE statements between
the CALL and RUN statements
wi l l  overr ide the FILE statements
in the OCL procedure.

/ /  C E N D

R E A D E R .  L I B R A R Y - P .
NAME-name,  TO-un i t ,

/ /  LOAD $MA lNT .  un i t
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WHICH OCL AND SEOUENCE SPECIFICATION METHOD
TO USE FOR THE MODEL 10,  THE MODEL 12,  AND

\- . /  THE MODEL 15

The method you use to supply OCL and sequence specifica-
tions depends on the type of sort you want to do:

Type of Sort Method to use How the Method Works

Sort  lobs you plan

to run only a few
t imes

OCL from system input
device;  sequence speci f  i -
cat ions f rom system
input device

You supply both OCL and sequence
speci f icat ions through the system
input device.

Sort  jobs you plan

to run repet i t ively
Both OCL and sequence
speci f icat ions f rom pro-

cedure sect ion of  source
l ibrary (maximum of  25
speci f  icat ion statements
al lowed in procedure)

You place the OCL statements and
sequence speci f icat ions in the
procedure sect ion of  the source l ibrary
using l ibrary maintenance, then access
them w i t h  CALL  and  RUN
statements.

Sort  iobs you plan

to  r un  us i ng  t he
same f  i le  but  d i f -
ferent  sequence
spec ificatio ns

OCL f  rom procedure

sect ion of  source l ibrary;
sequence speci f  icat ions
from system input
device

OCL from sysrem input
device;  sequence speci f  i -
cat ions accessed f rom
source sect ion of  source
l i b ra r y  by  SOURCE
statement f rom the
system input  device

OCL from the procedure

sect ion of  source l ibrary;
sequence speci f  icat ions
accessed from source sec-
t ion of  source l ibrary by
SOURCE statement
from the system input
device or  f rom the pro-

cedure sect ion of  the
source l ibrary

You place OCL statements in the pro-

cedure sect ion of  the source l ibrary,
then access them using CALL and
RUN statements.  You supply
sequence speci f icat ions through the
system input  device.

You supply OCL from the system input
device.  The SOURCE statement
accesses sequence speci f  icat  ions
which you have placed in the source sec-
t ion of  the source l ibrarV.

You place OCL statements in the pro-
cedure sect ion of  the source l ibrary,  then
access them using CALL and RUN
statements.  The SOURCE statement
accesses sequence speci f  icat  ions
which you have placed in the
source sect ion of  the source l ibrarv.

Supply ing Sequence Speci f icat ions 105



Appendix C. Col lat ing Sequence

When Both Zone and Digit Portions of
Characters are Used

Standard E BCD lC Collating Sequence

When Only the Zone Portion of I When Only the Digit Portion of
Characters is Used I Characters is Used

Order
I n  l n e
Sequence. l

Character
Corresponding
Hexadecimal
N umbe12

Order
in .  the
Sequence l

Charac ter
Cor respond ing
Hexadec imal
Number2

Order
i n  t h e
Sequ ence l

Ch aracter
Corresponding
Hexadecimal
Number2

1 b lank 40

1
( lowest )

.l'

{
+

I

4A
4 B
4C
4 D
A E

/ E

1
( lowest)

b l a  n k

-  ( m i n u s )

i(
0

40
50
60
DO

2 a) 4 A

3 4 B
L(-

4 n

2

-l

5B

5D
5 E
5 F

2
1

o l

C 1
D 1
F 1

4 F

d 50
I 5 A

$

3 K
S
2

v2
D2
E2

5C
5 D

3
v"

(u rid-erscore )

6 1
6B
6C
6C

6E
A F

-'l
5 F

L
T
3

C3
D3
E 3
F 3

60
o l

6 R

5 t\4

4

L 4

D4
E4
F A

l 9 6D

4
@

{apost rophe )

7A
7 B
7C
7 D

7 E

20 6E
2 1 A F

6

E
N

;

c5
D5
E 5
F 5

7 A
23 7 R

@ 7C
25

( a o o s t r o o h e )
7 D

5

F

B
C
D
E
F
G
n

I

5U
c 1
c2
c3
c4
c5
C6
C7
C8
a q

7

T

o

6

Ut)
D 6
E 6
F 6

A a 1

8 P

7

C7
D 7
E 7
F 7

B c)
30 c c3

1 D c4
F a 6

I

n
O
Y
I

C8
D8
E8
F 8

F

34 G c7

6

-  ( m i n u s )

I

J
K
L
tvl
N
o
P
o
a

60
DO

D 1
D2
D3
D4
D 5
D 6
D7
D8
n o

35 H C R

36 cq

1 0 R
Z
I

L V

D9
E9
F9

37 I DO

38 D 1
39 K t))

1 1
Y

5A
7A

L D 3
tvl D4

42 D 5

1 2 $

#

4B
5B
6B
7 B

43 o D6
D 7

45 o D R

7

S
T

t
X
Y
7

t l

E3
E4
E5
E 6
E7
E 8
F q

H D q

t . t v"
@

4C
5C
6C
7 C

47 S E 2
4 8 T 3
4 9 trL

F 6

1 4

)
(unde rscore )

(apos t rophe)

4 IJ
5 D
6D

7 D

a l F 6

52 X F 7
5 Y E 8

8
(h  ighes t )

O I A N K

0
1
2
3
4
5
6
l
8
9

CU
F O
F I

F 2
F 3
F 4
F 5
F 6
F 7
F 8
F 9

54 Z E9
5 3 F O

56

l 5

t

;
5 E
6 E
7 F

c t 2
3 F 3

5 9 F 4

60
1 6

(h ighest)

-l
7

4 F
5 F
6 F
7 F

6 6
62
tt: 8 F 8
b4

( h  i q h e s t )
I F9

I'When 
several  characters share the same posi t ion in the sequence, they are considered equal .  For example,

^ i f  you are using only the dig i t  port ion of  characters;  H,  O, Y and 8 (posi t ion 9)  are considered equal .
-This 

is  the number you use in ALTSEQ statements to ident i fy  a character  you want to shi f t  to a d i f ferent
order in the seouence.
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S T A N D A R D  C O L L A T I N G  S E O U E N C E

The s tandard  co l la t ing  sequence char t  shows the  th ree

s tandarcJ  co l la t ing  sequences  fo r  lSys tem/3 .

.  S tanc la rd  co l la t ing  sequence v r , ,hen bo th  zone and d ig i t
por l . ions  o f  charac ters  a re  be ing  used

a Stanc la rd  co l la t ing  sequence when on ly  the  zone por t ion

of  charac ters  i s  be ing  used

.  S tanc la rd  co l la t ing  sequence r r r rhen on ly  the  d ig i t  por t ion

o f  charac ters  i s  be ing  used

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

l f  you  want  to  change the  s tandard  co l la t ing  sequence,  you

must  cor le  an  S in  co lumn 26 o f  the  header  spec i f i ca t io r r

and code ALTSEO s ta tements .  ' /ou  can code as  many

ALTSE()  s ta tements  as  you need.  Each one must  beg in

w i t h  A L T S E O  a n d  c a n  c o n t a i n  a  m a x i m u m  o f  g 6  p o s i t i o n s .

Note :  C\o  no t  use  a  packed or  unpacked fac to r  1  in  an
inc luder  ,c r  omi t  record  type  spec i f i ca t ion  (P  or  U in  co lumn
8 )  i f  V o u  s p e c i f y  a n  a l t e r n a t e  c o l l a t i n g  s e q u e n c e .

Cod ing  Ru les

1 . Code ALTSEO in the f i rs t  s ix  posi t ions to te l l  d isk

sor t  Vou want  to a l ter  the standard col la t ing sequence

2 . L e a v e  t h e  n e x t  t w o  P o s i t i o n s  b l a n k

E n t e r  t h e  h e x  e q u i v a l e n t r  o f  t h c  c h a r a c t e r  y o u

t a k i n g  o u t  o f  i t s  n o r m a l  s e q u e n c e :

( h n  h e r  n u m b e r )

are3 .

5 .

6 .

( h n  =  h e x  n u m b e r )

E n t e r  a s  m a n y  p a l r s  o f  3  a n d  4  a s  t h e  n u m b e r  o t

c h a r a c t e r s  y o u  a r e  t a k i n g  o u t  o J  n o r m a l  s e q u e n c e

Leave no  spaces  be tween se ts  o f  hex  numbers .

Whr :n  yo t r  reach the  er rd  o f  one s ta tement ,  you  can

c o n t i n u e  o n  t h e  n e x t  s p e c i t i c a t i o n  l r n e  ( f o l l o w  r u l e s

1 6 )

E n t e r  a  d o u l l l e  a s t e r i s k  i n  p o s i t i o n s  1  a n d  2  t o  i n d i c a t e

t h e  e n d  o f  t h e  A L T S E O  s t a t e m e n t s :

E n t e r  t l ' i e  h e x  e q u i v a l e n t r

s p e c i f i e d  i r r  c o l u m n s  9  a n d

c o l l a t i n g  s e q u e n c e :

o f  t h e  v a l u e  t h e  c h a r a c t e r

i  0  i s  t o  a s s u m e  i n  t h e

t r ; r  l r c x  e q u i v a l e n t s  o f  a l l  S y s r e m / 3
I  

S * e  : . t t r r d a r  d  c u r l d l  n q  L h d r  I

c h a r i l c l e r s .

m a x i m u m  o f  9 6  p o s i t i o n s

maxrmu t r r  o f  96  pos i t t ons

m a x i m u m  o f  9 6  p o s i t i o n s

i  C o l l a t i n g  S e q u e n c e  1 O l
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lnput Order When ALTSEe Statements Are Used

ALTI iEO s ta tements  fo l low the  header  l ine .  When you use
an a l l .e rna te  co l la t ing  sequence,  your  input  must  be  in  th is
order :

1 .  OCL s ta tements

2 .  Sequencespec i f i ca t ions

a .  H e a d e r  l i n e
b .  ALTSEO s ta tements
c .

d .  Re<;ord  type  and f ie ld  descr ip t ion  l ines  as  requ i red

F i le  to  be  sor ted

Progriamming Considerations

When you move a  charac ter  in to  the  sequence pos i t ion
normi t l l y  ass igned to  another ,  bo th  the  new and the  or ig ina l
charac ter  occupy  the  same pos i t ion  and are  cons idered equa l
(see t l re  f i rs t  sample  ALTSEO s ta tement ) .  l f  you  do  no t
want  the  two charac ters  to  be  equa l ,  you  must  a lso  move
the  c f ra rac ten  tha t  normal ly  occup ies  tha t  pos i t ion  (see the
secon,C A LTSEO statement).

Programming Considerations With Card or 3741 tnput

Whenrever  a  record  is  padded on  the  r igh t  w i th  b lanks ,  the
padded area  is  a l te red  by  the  ALTSEe log ic .

Effect of ALTSEO Statements on Other Codinq

ALTSEO s ta tements  can cnanoe:

o Far:tor 1 and factor 2

Normal  and oppos i te  cont ro l  f ie lds

Cont ro l  f ie ld  charac ters  be fore  they  are  rep laced or
adcled to by forced f ields

ALTSEO s ta tements  never  change da ta  f  ie lds  in  records  or
forcecl contrr: l  f  ield characters.

Sample ALTSEO Statements

To change the sequence of  one character :

ALTSEO ALTSEO 4OFO
Statements * *

Explanation Blank (40) is moved to the position in
the col la t ing sequence occupied by
zero (F0) .  Blanks and zeros,  therefore,
are considered equal .

To change the sequence of several characters:

ALTSEQ ALTSEO 5BC8C8C9C9D1
Statements * *

Explanation 5BC8 moves $  (58)  to  the  pos i t ion

occup ied  bv  H (C8) .

C8C9 moves H (C8) to the posit ion

occup ied  bv  |  (C9) .

C9D1 moves |  (C9)  to  the  pos i t ion

o c c u p i e d  b y  J  ( D 1 ) .

The $ ,  there fore ,  has  been inser ted  be-
tween G and H,  as  fo l lows:
A . B , C , D , E , F , c , $ , H , 1 ,  ( l  a n d  J  o c c u p y
the  same pos i t ion) .

P R O G R A M M I N G  A I D S

A Translation Table and Alternate Collating Sequence Cod-
ing  Sheet ,  X21-9096,  i s  ava i lab le  fo r  you  to  use  to  keep
t rack  o f  changes you make to  the  co l la t ing  sequence.

a

o

1 0 8
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U 6 )
L O

! / f

= o

o o

6  > :
?  e r
i  6 ;
f  g s

lffi

uli

o a ,l-
-L

I z

3
8 -

- l
= t : 8

t -

6 + O
l t :  c
d  e f

3

. g I E 6
6 I 8 8

6 8

8

3

b <

= :
f ;

LE
3 d -
F

u
U
I

z

U

z
g

€ @

? z
.1 |
; <

: R
R F

E <
3 z
c l u
9 J
; <

- z; <
U

@

z

o
z

F

iiitiii:'
tliillll
l l r r l l

e 6 d

iiiiliiii
T" l '

o I o

I

I 8 I I

F
8

FI

Fl
8

=
- l _
= l ;

6 t 6

I

8 8
15 I

6

E ! O

e e f ff
a

o o - .1.
:1:

o l o l (

:[L

0 !
3 8

8 8 8

I

= t :
- t -

I I

: l = l :
E I E I E

8
I

6 . 4 :

d e #

E

o

I
6

E

F

5 I

F

=
5 6 . 6

8 8

p
F
6

E
I 8

8 3

Col lat ing Sequence 109



Append ix  D.  T iming  Cons idera t ions

The t ime i t  takes ' to  run  a  sor t  job  can vary  g rea t ly  and is  MAIN STORAGE SIZE
dependent  on  the  fo l low ing  fac to rs :

The more  main  s to rage the  program has :
o  The amount  o f  ma in  s to rage ava i lab le  fo r  the  sor t

p rogram a  The more  sequence spec i f  i ca t ions  you can have

a Number  o f  recrc rds  to  be  sor ted  a  The longer  your  records  can be

o Record  s ize  .  The fas te r  your  sor t  job  w i l l  run

o Number  o f  sequence spec i f  i ca t ions See Append ix  E  fo r  more  in fo rmat ion  and de ta i led  char ts

a  Whether  a l te rna te  co l la t ing  sequence is  be ing  used

N U M B E R  O F  R E C O R D S  T O  B E  S O R T E D
a Disk  loca t io r r  o f  the  input ,  work  and ou tpu t  f  i l es

The more  records  you want  to  sor t ,  the  longer  the  sor t
.  Order  o1 f  con t ro l  f ie lds  in  the  input  f i l e  job  w i l l  take .  For  the  most  e f f i c ien t  sor t  iob ,  there fore ,

use  the  record  omi t  op t ion  whenever  poss ib le .
.  Whether  o r  no t  au tomat ic  work  f i le  a l loca t ion  rs

be ing  used

R E C O R D  S I Z E
o Use o f  nonver i fy  op t ion

The la rger  the  records ,  the  longer  i t  w i l l  take  to  sor t  a  f i le .
.  Number  o f  inpu t  f i l es  and the  types  o f  inpu t  dev ices  So,  i f  p rogram run  t ime is  impor tan t  to  you,  do  no t  inc lude

(Mode l  i2  and Mode l  15)  f ie lds  tha t  con ta in  unnecessary  in fo rmat ion  on  your  f ie lc !

spec i f i ca t ions .  (Every  f ie ld  you do  no t  inc lude decreases

Here  is  hovr  each fac to r  a f fec ts  the  length  o f  a  sor t  job .  the  record  s ize  by  the  length  o f  tha t  f ie ld . )  Remember ,  d isk

sor t  bu i lds  a  work  record  fo r  each input  record  inc luded in

the  sor t .

1 1 0



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

The more  sequence spec i f  i ca t ions  you use,  the  less  main

s torage space w i l l  be  ava i lab le  fo r  records .

.  Each sequence spec i f i ca t ion  uses  about  25  by tes  o f  s to r -

age ( remember  tha t  comment  l ines  use  no  main  s to rage) .

o  The se lec t /bu i ld  rou t ine  uses  approx imate ly  100 by tes  o f

s to rage fo r  func t iona l  in te r fa r : ing .

.  l f  you  have spec i f  ied  inc ludes  and/or  omi ts  ( re fe r r ing  to
packed da ta)  fo r  your  sor t  run ,  the  se lec t /bu i ld  rou t ine

wi l l  use  an  add i t iona l  200 by tes  o f  s to rage.

.  l f  you  have spec i f ied  f ie ld  s ta tements  ( re fe r r ing  to  packed

data)  fo r  Vour  sor t  run ,  the  se ' lec t /bu i ld  rou t ine  w i l l  use

an add i t iona l  80  by tes  o f  s to rage.

o  Any  a l te rna te  co l la t ing  sequence uses  an  add i t iona l  375

bytes of storage.

But  cons ider  us ing  add i t iona l  sequence spec i f  i ca t ions  to  ex-

c lude records  you do  no twant  to  sor t .  The resu l t  may we l l

be  a  shor te r  p rogram run  than i f  you  use fewer  spec i f i ca t ions

but process more records.

Amoun t  o {  Ma in

Storage Assigned

to  D i sk  So r t l

Max imum Recommended

Number of  Bytes of

Select /Bui ld Code

5 K 768

6 K 768
7 K 1024
8K 1280
9 K 1 536

1 0 K 1192
1 1 K 2Ua
12K 2304
1 3 K 2560
l 4 K 2416
1 5 K 3072
1 6 K

125--
1 8 K
lgK  and -above

l M a r : r m u m  s t o r a g i n  t h e  M o d e l  6  i s  1 6 K

3328
3584
3840

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

Using  an  a l te rna te  co l la t ing  sequence increases  the  t ime i t

takes  to  run  a  sor t  job .

D I S K  L O C A T I O N  O F  T H E  F I L E S

Because the disk sort program must move each record you

want  to  sor t  two t imes ( f i rs t  f rom the  input  f i l e  to  the  work

f i le  and then f rom the  work  f i le  to  the  ou tpu t  f i l e ) ,  f i l e

loca t ion  is  an  impor tan t  fac to r  in  how long i t  takes  to  run

a iob .  l t  i s  impor tan t  to  min imize  the  d is tance the  d isk

arm must  t rave l  be tween the  input  and work  f i le  and be-

tween the  work  and ou tpu t  f i l e .  The fo l low ing  d iagrams

show d i f fe ren t  ways  o f  loca t ing  the  input ,  work ,  and ou t -

pu t  f i l es  fo r  a  sor t  job .

Wi th in  each d iagram,  the  d i f fe ren t  methods  o f  f i l e  p lace-

ment are shown in order of usual performance character-

i s t i cs .  Each succeed ing  method w i l l  normal ly  run  fas te r

than the  methods  preced ing  i t .  For  sys tems hav ing  one

(or  two)  5445 d isk  s to rage un i ts  ava i lab le  fo r  use  w i th  sor t ,

work  f  i l es  shou ld  be  p laced on  a  5445 d isk  s to rage un i t ,  i f

ooss ib le .  l f  D1 and D2 are  bo th  ava i lab le ,  pu t  the  work  f i le

on  one dr ive  and the  input  and ou tpu t  f i l es  on  the  o ther .

T i m i n g C o n s i d e r a t i o n s  1 1 1
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5444 F i le Placemenr
Us ing  one  d i sk  on  a  s i ng le
dr ive system

5445 13340 File Placement

Using one dr ive
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D 1

D 1

R 1

Usrng  two  d r sks  on  a  s rng le
dr ive s l , /s tem
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Note :  l t  the  input  and ou tpu t  f i l es  a re  on  dr ives  separa te
f rom the  work  f  i l e ,  th is  i s  op t ima l  f i l e  p lacement .  l f  add i -

t iona l  5445 or  3340 d isk  d r ives  are  ava i lab le  (up  to  four
on  Mode l  15) ,  then much la rger  f i les  can be  sor ted  and
opt ima l  f  i l e  p lacement  i s  easrer "
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Using two dr ives



O R D E R O F T H E C O N T R O L F I E L D S I N T H E I N P U T F I L E  O  A I I  T U N S W E T E M A d C U S i N g S O R T R , A N d t h c T C C O T d I C N g t h S

shown re f  lec t  inpu t ,  work ,  a r rd  ou tpu t  record  lengths '

Suppose two f  i les  conta in  ident ica l  in fo rmat ion ;  however ,

some o f  the  f i rs t  f i l e ' s  records  anc l  lewer  o f  the  second f i le ' s  o  A l l  con t ro l  f ie lds  used were  ten  charac ters  long '

records ane in the sequence you want. Using the same

sequence spec i f i ca t ions  to  sor t  ear :h  f i le ,  d isk  sor t  takes  less  o  A l l  inpu t  records  were  inc luded fo r  min imum se lec t /bu i ld

t ime to  sor t  the  f i rs t  f i l e '  genera t ion '

USE OF THE AUTOIV IAT IC  WOI IK  F ILE  ALLOCATION
FUNCTION

a A l te rna te  co l la t ing  sequence was no t  used '

o  No a l te rna te  t rack  ass ignments  were  made.

Us ing  the  au tomat ic  r ruork  f i le  a l loca t ion  func t ion  genera l l y  o  Automat ic  work  f i le  a l loca t ion  was no t  used '

inc reases  the  t ime needed to  run  a  sor t  job ,  because th is

func t ion  does  no t  a l \ r ' /avs  p rov ide  the  work  f i le  a r rangement  o  Opt ima l  f i l e  p lacement  was used fo r  a l l  r t rns  (see Dr 'sk

needed for a fast sort run. l f  Vou are concerned with mini- Location of the Fi les).

miz ing  sor t  run- t ime,  use  a  we l l  p lanned work  f i le  and work

FILE s ta tement ,  ra ther  than au tc 'mat ic  work  f  i l e  a l loca t ion .
Modet 6 and Model 10 Timings OnlY

NONVERIFY OPTION o  lnput ,  work ,  and ou tpu t  f i l es  res ided on  5444 Mode l  2

and 5445 d isks  fo r  5444 and 5445 t im ings ,  respec t ive ly .

l f  an  N i ;  en tered  in  co lumn 34 o f  the  d isk  sor t  header  s ta te -

ment ,  the  d isk  sor t  p rogram wi l l  no t  ver i f y  da ta  wr i t ten  on  o  None o f  the  5445 d isks  are  sp l i t  cy l inder  f i les .

the  work .  f i l e .  The nonver i fy  op t ion  can be  used on  e i ther  a

5444 or  5445 c l i sk  pack .  The amour r t  o f  per fo rmance im-  o  The input  f i l es  was over la id  by  the  ou tpu t  f i l e  to  min imize

pro \ ie rnent  depends on  f i le  s ize ,  r rumber  o f  records ,  f i l e  f i l e  space usage.
l o c a t i o n s ,  e t c .

o  A l l  f  i l es  were  sor ted  in to  inverse  sequence ( f  rom ascend ing

Note  tha t  when a  work  f  i l e  s ta tement  i s  spec i f ied  fo r  a  to  descend ing  sequence) .
3 3 4 0  f  i l e  ( D 1  ,  D 2 ,  e t c )  o n  M o d e i  1 5 ,  t h e  v e r i f y  o p t i o n  i s

taken f  rom the  f  i l e  s ta tement  and co lumn 34 is  ignored '

Mode l  15  T imings

SAMPLE D ISK  SORT T IMINGS .  I n p u t  a n d  o u t p u t  f i l e s  w e r e  o n  D 1 ; w o r k  f i l e s  w e r e  o n  D 2 .

The fo l low ing  t im ingrs  a re  supp l ied  to  a id  you in  approx i -  o  On ly  one par t i t ion  was ac t ive  dur ing  the  t im ings .

mat ing  job  run  t lmes.  The sor t  t imes shown were  genera ted

under  the  fo l low inq  cor rd i t ions ;any  changes may decrease o  A l l  OCL and sor t  spec i f i ca t ions  were  pu t  on  a  spoo l  f i l e

per f  o rmance:  on  D3.

o  Core  s izes  shown re fe r  to  the  amount  o f  ma i r r  s to rage o  A l l  f  i l es  were  sor ted  in to  descend ing  sequence ( f rom

used by  d isk  sor t ,  exc lud ing  the  superv isor .  random sequence to  descend ing  sequence) .

.  A l l  t im ings  re f lec t  the  to ta l  sor t  run  t ime (genera t ion

t i m c  p l u s  e x e c u t i ' f , n  t i m e ) .

T im ingCons ide ra t i ons  113



Sample Modet 6 and Model 10 Timings

Record Size

5K  Pa r t i t i on

5,000 Records
10,000 Records

1 2 K  P a r t i t i o n

5,0O0 Records
1 0,000 R ecords

28K  Pa r t i t aon

5,000 Records
' l  0,000 R ecords

12K  Pa r t i t i on

10,0O0 Records
3O,000 Records

28K  Pa r t i t i on

10 ,000  Reco rds
30.000 Records

44K  Pa r t i t i on

10 ,000  Reco rds
30,000 Records

t 6  m r n

34

7
'14

5
I

9
32

7
1 7

1
t o

4 9  m i n
107

t 3

3 1

8
1 7

1 4

m t n .

200 bytes

3 0  m i n
oz

t l

2 1

8
1 3

1 2
? ?

1 0
zo

9
24

5444
Timing: ;

5445
Timings

7
t t

5
9

9

1 1

o

1 5

Note:  Al l  t imes are rounded to the nearest  minute.

1 1 4



Sample  Mode l  15  T imings

Mode l  15A
5445
T i m i n g

Model  15ts
and C 3340
T im ing

Model  15D
3340
Timing

2 4 K  P a r t i t i o n

5 ,000  Heco r r l s
1O ,0OO Reco rds
20 ,000  Reco rds
50 ,000  Ueco r  ds

48  K  Pa r t i  t i on

5,000 Flr , ,corr ls
10 ,000  Reco rds
20 ,000  Reco r  r l s
50 .000  Heco r< l s

24K  Pa r t i t i on

5,000 Recor i ls
10,OOO Records
20,000 Recorcls
50 ,000  Reco rds

48K  Pa r t i t i on
5,000 Records

10 .000  Reco r i l s
2O,0OO RecorrJs
50,000 Recorcjs

24K  Pa r t i r i on

5,000 Recor cJs
10 ,000  Reco rc l s
20 ,000  Reco r r l s
5O,0OO Recorr ls

48K  Pa r t i t i on

5 ,000  Reco rds
10 ,000  Reco r r l s
20 ,000  Reco r r l s
50 ,000  Reco rc l s

/Vo te . '  These  samp le  t im ings  i nc rease  l n  d i r ec t  p ropo r t i on  t o  t he  number

o f  r eco rds .  Fo r  examp le ,  us i ng  t he  5444  (12K  pa r t i t i on  w i t h  a  s i ng le

d r i ve )  t o  so r t  7500  96 -bv te  r eco rds  wou ld  t ake  app rox ima te l y  10  m inu tes '

That  is ,  about 50% Inore records are being sorted (50% of  5000 = 25OO;

2500  +  5000  =  7500 )  so  t he  so r t i ng  t ime  t akes  50% l onge r  \ 5O%ot  1 -
a b o u t 3 ; 3 + 7 = 1 0 ) .

Samp le  Mode l  12  T im ings

U s e  t h e  s a m p l e  t i m i n g s  i l l u s t r a t e d  f o r  M o d e l  
' l  

5 B  f o r  a  r e a s o n a b l e

app rox ima t i on  f o r  t he  Mo t l e l  12  r r - r n  t imes .

1 oo by rei- 
- 

I 
--zoo 

irvt"t

5
1 0

?.3

3
4

7
1 9

1
3
6

1 5

1
2
5

1 2

1
2
5

1 3

4
28
50
1 0

52
9

1 7
C J

3 1
36

3
42

34
43

I
z o

28
1 2

41
48
3 1
25

J I

1 8
40

c o

43
1

55

1 9

42
1 A
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Appendix E. Calculat ing Size of Fi les

I N P U T  F I L E

Use t l r is  forrnula to calculate how many t racks the input
f i l e  w i l l  r equ i re :

Numtrer  o f  records  in  the  f  i l e  x  input  record  lengtn

Nurnber  o f  by tes  in  a  t rack

The number  o f  by tes  in  a  t rack  is  6 i44  fo r  the  5444,512A
for the 5445, and 12,288 for the 3340 (Modet 1Z and
Mode l  15) .  Round the  resu l t  up  to  the  neares t  who le  number .

OUTF'UT F ILE

Use th is  fo rnru la  to  ca lcu la te  how many t racks  the  ou tpu t
f i l e  w i l l  r e q u i r e :

Ig$Eret
Nurnber  o f  bv tes  in  a  t rack

The number  o f  by tes  in  a  r rack  is  6144 fo r  the  5444,5120
for  the  5445,and 12 ,288 fo r  the  3340 (Mode l  12  and Mode l
15) .  lRound the  resu l t  up  to  the  neares t  who le  numoer .

/y'ote. '  Number of records to be sorted means the number
of records that wi l l  be selected to be sorted.

W O R K  F I L E

Do not  use  RECORDS to  spec i fy  the  work  f  i l e ,  use
T R A C K S .

Use th is  fo rmula  to  approx imate  how many t racks  the  work

The number  o f  by tes  in  a  t rack  is  6144 fo r  the  5444,5120
for the 5445, and 12,288 for the 3340 (Model 12 and Model
15) .  Round the  resu l t  up  to  the  neares t  who le  numoer .

Rather  than us ing  th is  fo rmula  to  ca lcu la te  the  number  o f
work  f i le  t racks  needed fo r  each add i t iona l  run  o f  th is  job ,
you can use the  ac tua l  number  o f  t racks  o f  work  f i le  used
in  th is  sor t .  Th is  number  i s  au tomat ica l l y  ca lcu la ted  a t  the
end of f i rst pass *f l  and is printed out as message SD695.
In  o rder  to  save t ime,  you can use au tomat ic  work  f i le
a l loca t ion  fo r  the  f i rs t  run .  Then,  in  subsequent  runs ,  use
work  F ILE s ta tements  spec i fy ing  the  number  o f  t racks
pr in ted  in  message SD695.

Work Record Length

Type of Sort Type of Output Work Record Length

S O R T A Address output Length of  contro l  f ie lds +3

SORTR o r
S O R T R S

Con t ro l  f  i e l ds  on l y Length of  contro l  f ie lds as
speci f ied in the header l ine

Con{o l  f ie lds  and

data

Length of  data + length of
con t ro l  f i e l ds .  (Th i s  i s  t he
output  record length speci-
{ i ed  i n  t he  heade r  l r ne . }

Da ta  on l y Length  o f  da ta  +  length  o f

cont ro l  f ie lds .  (Outpu t  rec-

ord  length  spec i f ied  in  head-

er  I  ine  p lus  the  cont ro l  f ie ld

length  specaf ied  in  header

l i n  e .  )

1 1 6



The fo l low ing  tab le  shows the  max imum work  record

length  fo r  a  d isk  sor t  run ,  us ing  var ious  combina t ions  o f

main  s to rage s ize ,  inpu t  record  length ,  a r rd  number  o f  by tes

o f  se lec t /bu i ld  code.  For  example ,  i f  d isk  sor t  i s  ass igned

12K oI nrain storage and your input record length is 1 600

by tes ,  the  max imum work  record  length  you can have,  us-

ing  the  recommended max imum number  o f  by tes  o f

se lec t /bu i ld  code,  i s  2808 by tes .  However ,  i f  you  used

fewer than 256 bvtes of select/bui ld code in the same

s i tua t ion ,  you  can have a  work  record  length  o f  3064

bytes .  Genera l l y ,  then.  th is  tab le  shows tha t  fo r  a  g iven

amount  o f  ma in  s to rage,  the  max imum work  record  length

can be  inc reased by  us ing  e i ther  fewer  by tes  o f  se lec t /bu i ld

code,  o r  smal le r  inpu t  records ,  o r  bo th .  Th is  tab le  can a lso

be used to  es t imate  the  max imum input  and ou tpu t  b lock

s ize  fo r  tape input /ou tpu t .

Amount of
Main Storage
Assigned to
Disk Sort

INPUT  RECORD LENGTH
Max imum
Work Record
Length

For Jobs wi th Fewer than
256 Bytes of  Select /Bui ld
Code

For Jobs wi th Maximum
Recommended Number of
Bytes of  Select /Bui [d Codel

6 K
0 1 - 7 6 8 0 1 - 3 8 4 7602

769,896 385-640 504

a91-1024 641-164 2483

8 K

01-1792 01 -896 17842

I  793-1 920 897-1 408 1528
1921-2048 1409-1 536 1 2 7 2
2049-2176 1 537-1 664 1 0 1 6

2111-2304 | 66s- 1 792 760
2305-2432 1 793-1 920 504
2433-2560 1921-2048 248J

9 K

01-2176 01-'t152 2040
2171-2304 1 1 53-1 664 1744

2305-2432 1665-1792 1528
2433-2560 1793-'t920 1 2 7 2

1 -2688 1921-2044 1 0 1 6
2689-2816 2049-2176 760
2811-2944 2117-2304 504

2945-3072 2305-2432 2483

12K

01-3200 01-1408 30&
3201-3328 1 409- 1 920 2808
3329-3456 1921-2432 2552
3r'.57-3584 2433-2560 2296
3585-371 2 256 1-2688 2040
37 1 33840 2689-281 6 1184

384 1-3968 2811-2944 1524

3969-4096 2945-3012 1 2 7 2
3073-3200 1 0 1 6

3201-3328 760

3329-3456 504

3457-3544 2493

20K
a n d  u p

o1-4096 01-4096 4096

l l
tsee Number of  Sequence Speci f  icat ions in Appendix D f  or  maximum

recon rmended  number  o f  bV tes  o f  se l ec t / bu i l d  code  pe r  j ob .

2 N o t  v a l i d  f o r  S O R T R S  ( s u m m a r y  s o r l ) .

: i F o r  S O R T A  ( a d d r o u t  s o r t ) , 2 4 5  i s  t h e  l a r g e s t  t o l a l  l e n g t h  o f  c o n t r o l

f i e l d s  f o r  a n y  r e c o r d  t y p e .
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Work Fi le Size Factor

Amount of

Main Storage
Assigned to
Disk Sort

I N P U T  R E C O R D  L E N G T H Approximate
Work  F i l e

Size Factor
For Jobs wi th Less than
1 1 Sequence Specifications

F o r  J o b s  w i t h  1 1  o r  M o r e

Sequence Specif ications

6 K 0 1 - 7 6 8 0 1 - 3 8 4 1 . 5 2
769.1024 385-768 2.0 s

8K

01-1792 01 ,896 1  . 1 7
1793.1920 897-1 408 1 . 2 0
1921.2048 1 409-1 536 1 . 2 5
2049.2116 1 537-1 664 t . J 3

2177-2304 1665-1192 1 . 5 2
2305-2432 1793-1920 2.05
2433-2560 1 9 2 1 - 2 M a 2 .O5

9K

01-2176 0 1 - 1  1 5 2 t f ,

2177-2304 1 1 53-1 664 1 1
2305-2432 1 665-1 792 20
2433-2560 1793-1920 2 5
2561-2688 1921-2048 35
2689-281 6 2049-2116 52
2817-2944 2177-2304 2 .O5
2945-3072 2305-2432 2 .O5

12K

o1-3200 01 -1 408 1 . O 9
3201.3328 1 409-1 920 t . 1 0
3329-3456 1921-2432 1 . 1 2
u57.3584 2433-2560 1 . 1 3
3585-371 2 256 1 -2688 1  . 1 5
371 3-3840 2689-281 6 1  . 1 7
384 1-3968 2817-2944 1 . 2 0
3969-4096 2945-3072 1 . 2 5

3073-3200 L35
320 1 -3328 1 . 5 2
3329-3456 2 .O5
3457-3584 2 .O5

20K
ano up

01-4096 01-4096 1 . O 1

r 1 8



EXAMPLE

For th is  example,  assume these values:

Number of  records in  the f i le  or  f i les (Model  15 only)  =
2000

Number of records to be sorted = 1000

Input record length = 200 bytes

Work record length:

SORTA = 13 bytes (contro l  f  ie ld length = 10)
SORTR = 21O bytes (contro l  f ie ld length = 10)

Output  record length:

SORTA = 3 bytes
SORTR = 2OO bytes (drop controt f ield)

Main storage s ize = 8K

Work f  i le  s ize factor  = 1.17

Here are the calculat ions:

5444 Disk Files

SORTR

I  npu t

f i  l e

Work
f i  le

Output
f  i l e

Total tracks for al l  f i les = 141

SORTA

Total tracks for al l  f i les = 72

/ 
2000 x 20o 

\

\ . ' * 7 66 tracks

/ 2000 x 200 \( ' ' - l
-  6 5 . 1

66 tracks

) X

O O O  x  2 1 0

6't44

1 1 . 1 7 1  + 2 - 4 ' l

42 tracks
( - . )

x ( 1 . 1 7 )  + 2 = 4 . 4 8

5 tracks

/ 1 0 o 0 x 2 0 0 \

\ t ' - /

32.6

33 tracks
(  * )

o.49

1 track

Ca lcu la t i ng  S i ze  o f  F i l es  1  19



5445 Disk Fi les

I  npu t
f  i l e

Work
f  i l e

Output
f  i l e

l npu t
f  i l e

W,crk
f  i l e

Output
f  i l ,e

SORTR SORTA

/ zooo " zoo \ 1s.1
t - - l
t I

\  bt2o I t  ?, t '*k'
/ z o o o - z o o \  

-  7 8 . r

\ "^-/ l-?, t '"r"

/ r o o o  *  z i o  \  x  ( 1 . 1 7 )  t  2 = 4 9 . e e
t - - _ l
\ b12o / l-50 *"r"

/ r o o o - r s \  
/  u . 1 t )  |  ?  4 , J /

\  " ^  /  t s . " . k '

/ r o o o , z o o \  =  3 e . 1
t _ _ l

\ 5120 / T4o """r"
( tr)  

'unr"t

Tota l  t racks  fo r  a l l  f i l es  =  169 Tota l  t racks  fo r  a l I  f i l es  =  B5

3340 Disk Files (Modet 12and Modet 151

SORTR SORTA

/ z o o o x 2 o o \  , 3 2 . 6
t _ t
\  1228a I |  33 tracks
\ / l

/  1 O O O x  z t O  \  x  1 1  . i n  t 2  -  1 9 . . 1
l - - _ l
\ r zzas / l- 20 tr*t*
\ / l

/ r o o o * r :  \  r ( 1 . i / ) ,  2  3 . 3( _ l
\  i z 2 8 i j  /  [ 4 t r * k ,

/ r o o o * z o o \  =  1 6 . 3
t _ _ l
l l

\  
12288 

/  |  17  t racks

Tota l  t racks  fo r  a l l  f i l es  =  38Tota l  t racks  fo r  a l l  f i l es  =  70



An a lphabet ic  code he lps  you judge the  s ign i f  i cance o f  each

d isk  sor t  rnessaqe:

M e a  n  i n g

I  e r m  r r r a l

S i g n i f  i c a n c e

mus t  end  immec i i a t e l y .

Appendix F. Messages

N o  r n o r e  e r r o r  m e s s a g e s  w i l l  b e  p r i n t e d -

l . _

A c t r o n

W a r n  i r t g

A  s o u r c e  s t a l e n ) e n t  c o n t a i n s  a n  e r r o r .  T h e  p r o g r a m  e n d s

t h e  g e n e r a t i o r )  p h a s e .

T h e  o p e r a t o r  m u s t  d o  s o m e t h i n g .  A  s y s t e m  h a l t

[ l essag e.

A n  u n u s u a l  c o n d i t i o n  h a s  b e e n  f o u n d .  I  t  s h o u l d  b e  c h e c k e d  o u t

t o  r n a k e  s u r e  i t  d i d  n o t  o c c u r  a s  a  r e s u l t  o f  a  p r o g r a m m i n g  e r r o r .

M e s s a g e s  w i t h  a n  I  c o d e  i n d i c a t e  c u r r e n l

J o b .

I n l o r m : l i o n F o !  a n f o r m a i l . ) n  o n l y

s t a t u s  a n c l  p r o g r e s s  o f

To undr : rs tand the  messages,  you  must  a lso  know someth ing

about  hovr  ther  d rsk  sor t  p rogram works .  Spec i f  i ca l l y ,  you

must  know what  happens dur ing  the  genera t ion  phase o f
the  program anc i  what  happens c lu r ing  the  execut ion  phase.

Ther  qer re ra t i< - ln  phase t rans la tes  your  sequence spec i f i ca t ions
in to  mac l . r ine  language:

The execut io r )  phase ge ts  the  records  you want  sor ted ,

sor ts  the  fecords ,  and f ina l l y  wr i tes  the  sor ted  records  on to

the  o l r tpu t  f  i l e  in  the  order  you \  /an t  them.

' T h e  
c b j r : c t  p r o g r a m  i s  o l t e n  r e t e r r e d  t o  a s  t l r e  s e l e c t / b u i l d  r o u t i n e .
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SDlOO-ENTER SORT SEOUENCE SPECI  F ICAT IONS-
HEADER FOLLOWED BY INCLUDE/OMIT  SETS OR
/ /  SOUFCE NAME,  UNIT  STATEMENT

Code: A-Action
Exp lanar i ion :  You must  te l l  the  sys tem where  the

sequence spec i f i ca t ions  fo r  the  job  are .
There  are  two poss ib i l i t i es :  the  opera tor
is  go ing  to  type  them on the  keyboard
(Mode l  6 ) ,  on  the  pr in te r /keyboard  (Mode l

10  or  Mode l  12 ] ,  ,  o r  they  are  a l ready  in  a
source  l ib ra ry  on  one o f  the  d isKs.

System l\ct ion: System waits for response from operaror.
User  Response:  l f  the  opera tor  i s  go ing  to  type  the

spec i f  i ca t ions  on  the  keyboard  (Mode l

6) ,  o r  p r in te r /keyboard  (Mode l  1  0
or Model 12l.  ,  he or she must f  ol low
th is  seouence:

1 .  H e a d e r  l i n e

2 .  A l l  the  inc lude/omi t  se ts
3 .  / /  E N D

l f  the  sequence spec i f i ca t ions  are  a l ready
in  a  source  l ib ra ry  on  one o f  the  d isks
the  opera tor  types  a  SOURCE s ta te -
ment .  Th is  g ives  the  sys tem the  name
and d isk  d r ive  loca t ion  o f  the  se t  o f
sequence spec i  f  i ca t ions .

S D 1 0 1 - P R I N T  O P T I O N  A S S U M E D  T O  B E  O

Code: l - l n f o r m a t i o n

Exp lana l i on :  The  p r i n t  op t i on  i n  you r  heade r  l i ne  i s
no t  b lank  O ,  1  , 2  o r  3 ;  t he re fo re .  i t  i s
assumed to be 0.

System l \c t ion:  The job cont inues.
User Response:  None requi red.

SD1O2-SORT JOB ASSUIV IED TO BE SORTR

Code .  vV  -Warn in l r

E x p l a n a t i o n

S D 1 O 3 - S O R T  J O B  T Y P E  N O T  S P E C I F I E D

System Act ion :

User  Response:

C o d e :

E x p l a n a t i o n :

Sys tem Act ion :

User  Response:

Code:

E xp lanat ion

C o d e :

E x p l a n a t i o n :

Sys tenr  Ac t ion :

User  Response:

N e i t h e r  S O R T A . S O R T R ,  o r  S O R T R S  j o b

ty t le  i s  spec i f ied  or r  your  h r - ,ader  l rne .
Because an  ou tpUt  record  length  is  spec i -
t i e d ,  S O R T R  r s  a s s u m e o .
- I  

he  job  c r :n t inues .

Check  to  make sure  tha t  a  SORTR job

was wanted .  To  avo id  th is  e r ro r  the  nex t
t r m e  t h e  j o b  i s  r u n ,  f  i l l  i n  c o l u m r r s  7 - 1 2
of  the  header  l rne  proper ly .

T - T e r m i n a l

Ne i ther  a  io l t  tVpe nor  an  ou tpu t  record
length  is  spec i f ied  i r r  the  header  l ine .
The job  ends .
P lace  the  proper  job  type  in  co lu rnns
7  1 2  o I  y o u r  h e a d e r  l i n e .  R e s u b m i t  j o b .

T - T e r m i n a l

P a c k  ( o r  p a c k s )  c o n t a i n i n g  t h e  i n p u t  f i l e
is  no t  mounted .
Ha l t  25  occurs  l t l r  Mode l  10 ,  Mode l  12 ,

or  Mode l  15 ,  ha l t  CD45 fo r  Mode l  6 .
Mount  the  pack  (o r  packs)  conta in ing

t h e  i r . r p u t  i i l e .  l f  t h e  i n p u t  f i l e  i s  m u l t i -

v o l u m e  o f  f  l i n e  ( i f  m o r e  t h a n  o n e  p a c k

i s  a s s i g n c ' d  t o  a  r e m o v a b l e  u n i t ) ,  o n l V

t l re  f  i r s t  pack  ass igned to  each un i t  must

be  mounted.  Resubmi t  the  job .

S D 1 O 4 - B O T H  I N P U T  A N D  I N P U T 1  A R E  P R E S E N T
( M o d e l  1 2 a n d  M o d e l  1 5 )

S -Severe  Er ror

T h e  f  i l e n a m e s  I N P U T  a n d  I N P U T l  a r e
cons idered equ iva len t  by  d isk  sor t .  On ly
one 01  these f i l t l names may be  used in
a  d i s k  s o r t .

Sys tem Act ion :  The 1ob ends  i r f  te r  the  genera t ion  phase.

U s e r  R e s p o n s e :  E l i m i n a r e  o n e  o f  t h e  F I L E  s t a t e n t e n t s

or  change one o f  the  f  i l enames to
I N P U T 2 ,  I N P U T 3 ,  .  .  . ,  I N P U T S .

S D 1 0 5 - I N P U T  F I L ENOT ONLINE(D isk  So r t  on l v )

1 2 2



System Act ion:
User Response:

SD106-WORK F ILE  NOT ON D ISK  (No t  CCP/D isk  So r t )

Code: T-Terminal
Exp lanat ion :  The work  F ILE s ta tement  spec i f  ies  tha t

the  work  f i le  i s  to  res ide  on  a  dev ice  o ther
than d isk ,  and d isk  sor t  requ i res  the  work
f i le  to  be on d isk.
The job ends,
Ei ther  omi t  the work FILE statement  or
speci fy  the work f i le  to  be on d isk.  l f
you omit  the work FILE statement ,  d isk
sor t  automat ica l ly  a l locates your  work
f  i l e .

Pase  o I  SC21 -7522 '8
l ssued  28  March  1980
B y  T N L :  S N 2 1 - 5 7 0 4

S D 1 5 1 _ C O N T R O L  F I E L D  L E N G T H  N O T  S P E C I F I E D

Code: T-Termina l

Exp lanat ion :  No cont ro l  f ie ld  length  spec i f ied  on
h e a d e r  l i n e .

The job  ends .
You must  p lace  the  length  o f  your  cont ro l
f i e l d s  i n  c o l u m n s  1 3 - 1 7 .  D o  s o ,  a n d  r e -

submi t  job .

SD ' I52 -CONTROL F IELD LENGTH TOO LARGE

Code: S-Severe  er ro r
Exp lanat ion :  Cont ro l  f  ie ld  spec i f  ied  too  la rge ;  256 is

assumed.

Sys tem Act ion :  The job  ends  a f te r  the  genera t ion  phase.

User  Response:  Make the  cont ro l  f  ie ld  length  in  co lumns

13-17 256 or  less .  Resubmi t  lob .

S D , I  5 3 - I  N P U T  R E C O R D  L E N G T H  U N D E T E R I M I N A B L E

Code:  T-Termina l

Exp lanat ion :  The record  length  o f  your  input  f i l e

cannot  be  de termined f rom in fo rmat ion

s tored  on  d isk .

l f  y o u  s p e c i f  i e d  R E C O R D S  o r

TRACKS on the  F i le  s ta tement  fo r

t h e  i n p u t  f  i l e  a n d  t h e  f  i l e  w a s  n o t  o n

the  spec i f  ied  pack ,  sor t  was  process ing

a newly  c rea ted  f i le  and no t  your

i n p u t  f i l e .

CCP/Disk  Sor t  users  -  Co lumns 39  and

40-43 o f  the  header  s ta tement  d id  no t

conta in  an  R or  C fo l lowed by  the  input

record  length .

The job  ends .

Th is  i s  a  sys tem-program er ror .  l f  e r ro r

pers is ts ,  con tac t  your  IBM representa t ive

for  p rogram ass is tance.

Sys tem Act ion :

User  Response:

Sys tem Act ion :

U s e r  R e s p o n s e :

SD1O8- INPUT AND/OR OUTPUT F ILE  STATEMENT
M I S S I N G

Code: T-Termina l
Exp lanat ion :  E i ther  the  input  o r  ou tpu t  (o r  bo th)

F I L E  s t a t e m e n t  i s  m i s s i n g  i n  t h i s  r u n .
Sys tem Act ion :  The job  ends .  The CD45 ha l t  (Mode l  6 )

o r  2 5  h a l t  ( M o d e l  1 0 ,  M o d e l  1 2 ,  o r
Mode l  15)  cance ls  the  job .

User  Response:  Inc lude miss ing  F ILE s ta tement (s )  and
resubmi t  the  iob .

S D 1 O g - W O R K  F I L E  S T A T E M E N T  M I S S I N G

C o d e : S-Severe err , r r
Exp lanat ion :  A  work  f  i l e  was  no t  spec i f  ied .

Sys tenr  Ac t ion :  The job  ends  a f te r  the  genera t ion  phase

U s e r  R e s p o n s e :  I n c l u d e  t h e  m i s s i n g  F  I L E  s t a t e m e n t

and resubmi t  the  iob .

S D 1  s O - C O N T R O L  F I E L D  D R O P P E D * N O  D A T A

S P E C I F I C A T I O N S

Code: S-Severe

Exp lanat ion :  No da ta  spec i f i ca t ions  (summary  spec i f  i ca-

t ions  inc luded)  were  g iven,  ye t  the  cont ro l
f  ie ld  i s  be ing  dropped.  l f  the  sor t  were

a l lowed to  cont inue,  the  ou tpu t  f  i l e  wou ld

b e  a l l  b l a n k s  ( X ' 4 0 ' ) .

Sys tem Act ion :  The job  ends  a f te r  the  genera t ion  phase.

User  Response:  Add da ta  f ie ld  spec i f i ca t ions  and/or  re ta in

t h e  c o n t r o l  f i e l d ; t h e n  r e s u b m i t  t h e  j o b .

Messages 123



SD1 s4_ASCENDING SEOUENCE ASSUMED A ,
C O L U M N  1 8

Code: W-Warning
E x p l a n a t i o n :  C o l u m n  1 8  o f  y o u r  h e a d e r  l i n e  n a s

ne i ther  a  D fo r  descend ing ,  nor  an  A fo r
ascend ing  sequence.  D isk  sor t  assumes
you want  ascend ing  sequence.

Sys tern  Ac t ion :  The job  cont inues .
User  l lesponse:  l f  you  want  descend ing  sequence,  you

can cance l  the  job  a t  the  C1 23  ha l t
(Mode l  6 ) ,  o r  a t  the  22ha l t  (Mode l  10 ,
M o d e l  1 2 ,  o r  M o d e l  1 S ) .

S D 1 s s - O U T P U T  O P T I O N  A S S U M E D  X ,  C O L U M N  2 8

Code: W-Warning
E x p l a n a t i o n :  C o l u m n  2 8  o f  y o u r  h e a d e r  l i n e  i s  n e a t h e r

a n  X  n o r  b l a n k .
Sys tern  Ac t ion :  D isk  sor r  assumes Vou want  an  X in

co lumn 28 and cont inues  the  job .
User  [ lesponse:  l f  you  do  no t  want  X ,  you  can cance l  the

j o b  a t  t h e  C i 2 3  h a l t  ( M o d e l  6 ) ,  o r  a t  t h e
22 ha l t  (Modet  10 ,  Modet  12 .  o r
Mode l  i  5 ) .

S D 1 5 6 - 0 U T P U T  R E C O R D  L E N G T H  N O T  S P E C I F I E D

SD1s7-OUTPUT RECORD LENGTH TOO LARGE

Code: S-Severe error
Exp lana t i on :  Th i s  i s  a  SORTR o r  SORTRS iob .  Ou t -

put record length specified on header
l ine is  too large.  Disk sor t  assumes you
want  the maximum length of  4096.

System Act ion:  The job ends af ter  the generat ion phase.
User Response:  Make sure your  header l ine is  not  sh i f ted

by one or  more columns.  Speci fy  on out
put  record length of  4096 or  less and re-
submit  job.

SD1s8 -OUTPUT RECORD LENGTH INCONSISTENT

Code: S-Severe error
E x p l a n a t i o n :  T h i s  i s  a  S O R T R  o r  S O R T R S  j o b  a n d

you are  no t  d ropp ing  the  cont ro l  f  ie ld .
Consequent ly ,  the  ou tpu t  record  length
(Columns 29-321 thal includes the con-
t ro l  f  ie ld  shou ld  no t  be  less  than the  con-
t ro l  f ie ld  (co lumns 13-171.

Sys tem Act ion :  A  length  equa l  to  tha t  in  co lumns 29-32
p lus  the  la rges t  to ta l  con t ro l  f  ie ld  (co l -

u m n s  1 3 - 1 7 )  i s  a s s u m e d .
User  Response:  Recompute  your  ou tpu t  record  length ,

change i t  on  your  header  l ine ,  and resub,
mi t  the  iob .

Code:

E x p l a n a t i o n :

Sys tern  Ac t ion :

User  f lesponse:

S-Severe error

T h i s  i s  a  S O R T R  o r  S O R T R S  j o b .  O u t -
pu t  record  length  no t  spec i f ied  on  header

l ine .  D isk  sor t  assumes vou want  the

max imum length  o f  4096.

The 1ob ends  a f te r  the  genera t ion  phase.

Enter  an  ou tpu t  record  length  in  co lumns

29-32 of vour header l ine and resubmit

the  job .

S D 1 5 9 - W O R K

Code:

E x p l a n a t i o n :

Sys tem Act ion :

User  Response:

R E C O R D  L E N G T H  T O O  L A R G E

S-Severe error
D isk  sor t ' s  work  record  exceeds the
max imum length  a l lowed.
H a l t  C D 4 5  ( M o d e l  6 )  o r  h a t t  2 5  ( M o d e l  1 0 ,
Mode l  1  2 ,  o r  Mode l  1  5 )  occurs .

Refer  to  Append ix  E  to  de termine the
max imum work  record  lenqth .



SD1 60 - / \ LTERNATE COLLATI  NG SEOUENCE
ASSUMED

Code: W-Warning
E x o l a n a t i o n :  C o l u m n s  2 6  i s  n e i t h e r  a n  S  n o r  b l a n k .

Sys tem Act ion :  D isk  sor t  assumes you want  an  a l te rna te

co l la t ing  sequence and cont inues  the  job .

User  Response:  l f  you  do  want  an  a l te rna te  co l la t ing

sequence,  pu t  an  S in  co lumn 26 o f  your

header  l ine  be fore  runn ing  the  job  aga in .

l f  you  do  no t  \A lan t  an  a l te rna te  co l la t ing

sequence,  you can cance l  the  job  a t  the

C 1 2 3  h a l t  ( M o d e l  6 )  o r  t h e  2 2 h a l t  ( M o d e l

1 0 ,  M o d e l  1 2 ,  o r  M o d e l  1 5 ) .

S D 1 6 1 - ! N V A L I D  N U M B E R  I N  C O N T R O L  F I E L D

Code:  T  Termina l

Exp lanat ion :  There  is  e i ther  ia  nonnumer ic  charac ter  o r

ernbedc ied  b lank  in  co lumns 13-17 o f  the

h e a d e r  l i n e .

Sys tem Act ion :  The lob  ends .

User  Response:  Cor rec t  the  mis take  and resubmi t  the  job .

S D 1 6 2 - I N V A L I D  N U M B E R  I N  O U T P U T  R E C O R D

L E N G T H

Code: T-Termina l

Exp lanat ion :  There  is  e i ther  a  nonnumer ic  charac ter

or  embedded b lank  in  co lumns 29-32
o f  t h e  h e a d e r  I  n e .

Sys tem Act ion :  The iob  ends .

User  Response:  Cor rec t  the  mi : ; take  and resubmi t  the  job .

SD163  SORTA TAPE OUTPUT.
N O T  1 8

R E C O R D  L E N G T H

SD164-50RTA-MULTIPLE INPUTS (Mode l  12  and
CCP/Disk Sort )

Code: S--Severe error
E x p l a n a t i o n :  A d d r o u t  s o r t  i s  i n v a l i d  w i t h  m u l t i o l e

d isk  o r  taoe f  i l es .
Sys tem Act ion :  The job  ends  a f te r  the  genera t ion  phase.
User  Response:  Mod i fy  your  OCL to  per fo rm an

addrout  sor t  on  a  s ing le  d isk  o r  tape

f  i l e ,  o r  m e r g e  a l l  t h e  f  i l e s  i n t o  a  s i n g l e

f i le  be fore  per fo rming  an  addrout

sor t "

S D 1 6 4 - 5 0 R T A - C A R D ,  3 7 4 1 ,  O R  M U L T I P L E  I N P U T

( M o d e l  1 5  o n l v )

Code: S-Severe error

Exp lanat ion :  Addrout  sor t  i s  inva l id  w i th  card  input ,

374 1  input ,  o r  mu l t ip le  d isk  o r  tape f i les .

Sys tem Act ion :  The job  ends  a f te r  the  genera t ion  phase.

User  Response:  Mod i fy  your  OCL to  per fo rm an addrout

-  sor t  on  a  s ing le  d isk  o r  tape f  i l e ,  o r  merge

a l l  the  f i les  in to  a  s ing le  f i le  be fore  per -

fo rminq  an  addrout  sor t .

S D 1  6 5 - 5 0 R T A . A S C I  I  T R A N S L A T E  S P E C I  F  I  E D

Code:
Exp lana t i on :

System Act ion:
User Response:

Code:

E x p l a n a t i o n :

Sys tem Act ion :

User  Response:

T- -Ternr ina l

The record  length  on  the  ou tpu t  F ILE

sta tement  i s  nc , t  18 .

The job  ends .

For  a  tape ou t t )u t  f  i l e  dur ing  a  SORTA
(addrout )  sor t ,  the  record  length  on  the

o u t p u t  F I L E  s t a t e m e n t  m u s t  b e  1 8 .

T-Termina l

l f  the  addrout  f i l e  i s  conver ted  to  ASCl l .

the  resu l t  i s  an  unusab le  f  i l e .

The job  ends .

ASCI I  t rans la te  must  no t  be  spec i f ied  i f  a

taoe addrout  f i l e  i s  des i red .

Messages



SDi66  \ /ER IFY  OPTION ASSI . Jh , lFD  t s t  ANK,  COLUN, ] i \
34

Code

E x p l a n a t i o n :  C o l u r , r n  3 4  r ; i  t h r , h { ) a i \ i r ' r  f j , } e !  ) r . r T : . i , . r :

, : i r : i \  t , . r  . r  i , ! a l k .  j , s i . . : u r t  ! . , , t . i  . i , ) ! l i  , , , , . -
i l t e , j o i t ,  t r l d  i J ssL tme  t i t o t  ; , o r i  m i : . r r 11  l o t

co l u rn r r  34  i o  be  f _ r l , r r r k  f l r e r , , f r l r g  . 1 r , 1 .

W r r t e s  t o  l i t { , w c r k  f i l e  v i l i l  i ) r , v i , l t t u ( l
S y s t e m  A c t i o n :  D i s k  s o r t  , i s s . j n r c s  t i r a l  y , r , ,  w c r r ,  , r ! , . ;

W f i f { . s  i ( )  l l , r . W r r r k  t : l r :  l r t  i r r  , . 1 , 1 1 1 1 , . ; .

U S e r  R e s p r o n s e :  l t  y o r t  i 1 , , , , , r ( ,  ' r ( - , r ,  t 1 r  l r l ; ,  , , i l  v \ , r , r f r i r  l r )

I l t g  v L , n t  K  i i i r ]  , r r i !  t t l t r ( i ,  . y r . r i l  i i i r t s l  i . r  i r ; 1 , ,

N  r n  c o l l , ; t r ,  . J 4  a r r r j  t L . , u . i  t l t L  . j i ) l j

S D 1 E i 7  I N V A L I D  S I U i . i A C !  S I I l L  J O  L X L L : I - ,  I  I

Code: W-\4,/arrrrrt4r
E x p l a n a t i o n :  T h e  e 1 1 r y  i n  c L r l i l t n f t s  3  l  _ l d  r , v . : s

1 .  B l a l l  c r r  r - o l - l r ) 1 i i t € j r r t

2 .  l _ e s s  t h a r r  1 ?
3 Cr r :a te i -  thar  4L l
4  N o l  , r  m r r { l i i l l L _ .  1  2

Sys ten r  A , : t r on  :  Fo r  t h l  a [ . r vp  c . r s r , : ,  i l . t r ,  I ,  i r l ( ) \ v i r i { ]
r i r ; 1 a i t l  t :  i l r , r  , ; r

F , : ) r ,  ,  r I r r t )  i  . . r \ t l  ? ,  i 2  , \  , ] S S L j i i l r r i i

,  F o r  i t p l - 1  l J  4 ! |  r s . l s s r J r n . , . l

F o r  r . r l r t i . l l ,  r l t t  i i , r i t r r . t 5 j . . . , i . r . l r t  i  r i i : r v ,

l a j  i i t e  f r C X t  l O i , V e s f  i r t l i t  1 r r 1 , : r l  . l
U s e r  l l e s p o n s e :  l f  t h e  r . ! : f a r . r l t t s , r i j t  - l ( . ( . l i j i . l r i , ,  t , r t r , ,

t n e  p r o p c i  . . , . t i L r t t  
a r t c l  : 1 . , j , . : , i r , r i  t i i t  1 , , 1 :

S D 1 6 i 3  - [ , 4 l S S l N G  O R  t N V A t  t D  p R O c R A i \ i  i r i  , : r i , . , r  i

Code:

E x p l a r ' r a t i o n '

Sys tern  Ac t io r r
User  F lesponse

W  V \ l : t r i ; r l r r j

i i , , t  g 1 t r . v /  , i r  . . ) i , . , r r  ,  , , 5  t j U  r , l  i i i r ;  i t r : A r i

r l a r l t l l l l ( l i r l  , i  t r : J i ) r ;  i _ i l  t , i ' .  ( r r  i t . : t  t r r  r , r v . ; l

p r O q r i l l l l  i l . i : ' , .

f l i - '  p r r  t l q r  d f  f ,  n c t : ] l i , r - j r ? i J i t l t \  r r _ r  l ; l :  I i r l . j . l

l f  ' , h e  d r ' , 1 r t r l t  r :  l r ( ) r  . t L t r j f  l ) 1 . r i ) i { j ,  r l l i r ; !  l i j

c r ) r  l g o l  i - j t . ' ( i i i i r r ]  r r . 1 t r 1 L .  i r ) ,  . : , U i . t , | \  / : - )  i j t j

a f l t i  ' ( l \ U h r ! i i  i l r r  i ( ) l . i

l : r  i  , \ / i ' Y i  r '  I

\  /  v i ,a i r r i i ' r t

i l - ; i / , -  r . i ' A r

t  , '  .

i  r , r  , i r  x  A S C I I  a n d
: , ,  L ; , r ! f ) L i r  { r i c s .  B O t h

. r , ,  i  I ,  s  i l t r . t \ i  [ t t . :  t he  same

,  . : , .  r ) r r i l l i  t i - r r t  q t _ ,ne ra t i on

1 r , . , - / i t . i t ! l U e n C e

'  :  ' ' r  i ! , i e ' ,  a i  t f  i ( i  e n d

. , ,  . , i _  i i ) 1 y '  a t r i  t h e

, l i C i ) i C )  F o r
, ! ,  L  i j l . D l C  i n p u t  a n d

, : ,  /  . t i j , i " r ,  t r i i r l s l a t e  t h e
. .  i t  ,  i  . , i  I  r J r . !  t h e r  s o r l  j o t t .

. / , :  , .  |  : : . ; r i i r t  I Y P I S O R T

: , . r ; - i  |  / \  {addrout )  sor t  i s
v 1  , t ( r r r j  r . r l t n b e t .  B i n a r y

.  t i l  i " ,  ; ! ) r  r  ( . i i l t n o t  g O  O n

i

r  r r r  i , i { J  , r ( j \ . ! i L i . r  r i j u  g C n e f  a I t O n  p h a s e .

.  r ,  r j e s r r c , r l ,  o u t p u t
,  f . ; i  i ) i  9  t r a c k  t a p e "

t z o



Code:

E x p l a n a t i o n

S D 1 7 3  - C O N V E R ' r  U R  O R  T R A N S L A T O R  N O T
S P E C I F I E D

Code: S-Severe error
Exp lanat ion :  E i ther  the  conver to r  o r  t rans la to r  must  be

spec i f ied  on  the  F ILE s ta tPnre t l t  i i  an  in '

pu t  o r  ou tpu t  f  i l e  i s  on  7- t rack  tape.

Sys tem Act ion :  The job  ends  a f te r  the  genera t ion  phase.

User  Response:  Spec i fy  e i ther  c< lnver to r  o r  t rans la to r  on

the  F I  LE s ta tenrent  o f  the  ;nDut  o r  ou t -
pu t  f  i l e  tha t  i s  on  7- t rack  tape.

S D 1 7 6 _  I N V A L I D  A L T E R N A T E  S E O U E N C E

S T A T E M E N T

SD178-ALTSEO STATEMENT HAS INVAL ID  DATA

Code: S-Severe error
Exp lanat ion :  The da ta  to  a l te r  the  normal  sequence in

the  above ALTSEO s ta tement  i s  in  e r ro r '

One o f  the  4-pos i t ion  groups  (co lumns

9-12,  13-16 ,  e tc . )  does  no t  con ta in  a

va l id  hex  number  (0 -9  o r  A-F) .

Svs tem Act ion :  The co lumn(s)  in  e r ro r  have been f lagged

wi th  an  
*  in  the  l ine  pr in ted  above th is

message. Processing continues with the

nex t  4 -pos i t ion  group.  The job  ends  a f te r

the  genera t ion  Phase.
User  Response:  Cor rec t  the  s ta tement  and resubmi t  the

iob .

S D 1  7 9 - U N E X P E C T E D  E N D - O F . F I  L E  F O U N D

Code: T-Termina l

Exp lanat ion :  D isk  sor t  was  read ing  your  ALTSEO

sta tements .  Va l id  s ta tements  fo l low ing

an ALTSEO s ta tement  a re :  another

ALTSEO s ta tement ,  a  comment  s ta tement ,

o r  an  * *  s ta tement  (co lumns 1-2) .  How-

ever ,  d isk  sor t  found an  end-o f - f i le  s ta te -

ment .  ( l f  your  sequence spec i f  i ca t ion

s ta tements  a re  be ing  read f rom the  sys tem

reader, the program read a l* ,  l&, or / /

E N D  s t a t e m e n t . )

Svs tem Act ion :  Job  ends  a t  th is  po in t '  No fu r ther  s ta te -

ments  a re  d iagnosed '

User  Response:  Make sure  the  las t  par t  o f  your  sequence

sPec i f i ca t ions  are  no t  miss ing '

S D 1  8 1  - N O  V A L I D  A L T S E O  S T A T E M E N T S  F O U N D

Code: W-Warning
Exo lanat ion :  ALTSEO is  spec i f ied  on  the  header  l ine ,

bu t  the  sys tem cannot  f ind  any  va l id

ALTSEO s ta tements"

Svs tem Act ion :  There  w i l l  be  no  a l te rna te  co l la t ing

sequence fo r  th is  iob ;  Process ing
con t inues .

User  Response:  l f  you  want  an  a l te rna te  co l la t ing

sequence,  cance l  the  iob  a t  ha l t  C123
( M o d e l  6 )  o r  h a l t  2 2  ( M o d e l  1 0 ,  M o d e l

12 ,  o r  Mode l  15) ,  cor rec t  the  ALTSEO

sta tements ,  and resubmi t  the  job .  l f  you

do no t  want  an  a l te rna te  co l la t ing  sequence,

remove the  S f  rom co lumn 26 o f  Vour

h e a d e r  l i n e .

S--Severe error

You spec i f ied  an  a l te rna te  sequence in

co lu r r rn  26  o f  your  header  l ine  The

s ta tement  jus t  read does  no t  have

AL ' l -SEOUb in  co lumns 1-8 .  A lso  i t  i s

no t  a  comment  s ta tement  o r  a  va l id  sor t

s p e c i f  i c a t i o n s  s i a t e m e n t .

Sys tem A,c t ion :  The s ta tement  i s  ignored,  an t i  t l te . lob

ends a f te r  the  genera t ion  phase.

User  Response:  l f  the  s ta tement  does  no t  be long in  the

iob ,  de le te  i t .  l f  i t  does  be long in  the

i o b ,  c o r r e c t  i t .

S D 1 7 7 - M I S S I N G  T H E  - *  S T A T E M E N T

Code: W-Warning
Exp lar ra t io r . r :  D isk  sor t  has  read the  ALTSEO s ta te -

m e n t s  s p e c i f  i e d  i n  c o l u m n  1 8  o f  y o u r

header  l ine .  An 
*  *  (co lunrns  1  -2 )  s ta te -

menr  shou ld  fo l low the  las t  ALTSEQ

sta tement  tha t  p recedes your  inc lude/

o m i t / f i e l d  s o r t  s p e c i f i c a t i o n  s t a t e m e n t s
( l / t f lF  in  co lun tn  6 ) .  However ,  t l re

s ta tement  ius t  read was ar r  l /O/F

s ta  tement .

Sys tem l \c t io r r :  Drsk  sor t  assur r tes  a t r  
n '  s ta tement  be fore

ther  l /O, /F  s ta lement .

User  Response:  P lace  an  
* *  be fo te  the  l /O/F  s ta tement

before  re runn ing  the  io l - ' .
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SD2O2_ INVAL ID  SPECIF ICATION TYPE,  COLUMN 6 SD2O8-OR CONTINUATION ASSUMED,  COLUMN 7

Code: S-Severe error Cocle: W - W a r n t n g
Exp lanat ion :  The s ta tement  makes no  sense to  d isk  sor t

because i t  i s  no t  a  comment  s ta tement ,  an
inc lude s ta tement ,  an  orn i t  s ta tement .  o r
a  f  ie ld  s ta tement .

Sys tem Act ion :  D isk  sor t  bypasses  the  s ta tenrent .  The job
ends a f te r  the  genera t ion  phase.

User  Res; ronse:  Th is  s ta tement  i s  e i ther  misp laced or  in_
cor rec t ly  typed.  Cor rec t  the  s ta tement
and resubmi t  iob .

SD2O4_I ]  LAN K CONTI  N UATION ASSUME D.
coLUMf t  7

Code: W-Warning
Exp lanat ion :  The re fe renced s ta tement  i s  the  f i rs t  in

an  omi t  o r  inc lude se t .  However .  i t  con_
ta ins  a  nonb lank  charac ter  in  co lumn 7 .
A b lank  was expec ted .

Sys tem Act io r r :  D isk  sor t  ignores  the  nonb lank  charac ter
and processes the statement as thou0h
c o l u m n  7  w a s  b l a n k .

User  Response:  Cor rec t  s ta tement  be fore  nex t  iob  run .

SD2O6- I  I \VALI  D CONTI  N UATION.  CO LU! ' \ / IN  7

Exp lanat ion :  The re fe rencec l  s ta tement  i s  par t  o i  an
i n c l u d e  o r  o m i t  s e t .  l t  s h o i ; i d  c o n t a i n  a n
A  ( A N D )  o r  O  ( O R )  i n  c o l u r n r r  7 .  H o w .
e v e r ,  c o l u m n  Z  i s  b l a n k .

Sys tem Act ion :  D isk  sor r  assumes you want  an  O rn
c o l u m n  7 .

User  Response:  Check  the  order  o f  yor r r  s t i l t i lmen is .
M a k e  s u r e  y o u  w a n t  a n  O  i n  c o l u m r r  7 .
l f  y o u  d o  n o t ,  y o u  c a r i  c a n c e l  t h e  j o b  a t
the  C123 ha t t  (Modet  r l )  o r  the  22  ha t l
( M o d e l  1 0 .  M o d e l  1 2 ,  o r  M o d e l  t 5 )

SD2 1  O- I  NVALID C IZ ID /P /U/V SPECI  F  I  CATI  OI \ ,
C O L U M N  8

Code:  W-Warr lng
Exp lanat io r r  :  Type o f

Statement
C o l u m n  B
Ent ry  Shou ld  Be

C . Z , D , P , o r U

C , Z , D ,  P .  o r  [ - l

I n c l u d e  o r  o m i l
record type

C o n t r o l  f i e l d

s ta te rnent l

Code:

Exp lanat i , cn :

System Action:

User  Response:

S-Severe error
The referenced statement is part of ; in
i n c l u d e  o r  o m i t  s e t .  l t  s h o u l d  h a v e  a n  A
( A N D )  o r  O  ( O R )  i n  c o i u m n  7 .  H o w e v e r ,
i t  does  no t ,  nor  does  i t  con ta in  a  b lank
(see message SD208) .
D isk  sor t  bypasses  the  s ta tement  and
goes on  to  the  nex t  s ta tement .  Job  w i l l
te rmrnate  a t  end o f  genera t ion  phase"
Cor rec t  the  s ta tement  be fore  runn ino  the
job  aga in .

D a t a  f i e l d  o r

s u m m a r y  f i e l d  { ' ,  2 . , D ,  U ,  p o r  V
Sys tem Act ion :  D isk  sor t  assum€.s  you wan i  a  C rn  co lumn

B.
User  Response;  Check  the  charac ter  ln  cc r lunr r r  I  anc l

cor rec t  the  s ta tement  i te fo re  rc r  r - r r r r r i i tg
t h i s  j o b .

I  
F o ,  u n  u n c o n d i t i o n a l  f o r c e  o r  a  f o r c e - a l l  l i n e ,  t h e  c o l u f f r n  U  i ) n t r V
must  be  a  C.
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S D 2 l 2 . , S P E C I F I C A I  I O N  I N  W R ( ) N G  L O G I C A L  O R D E R

Coc le .  S ' ' 'Severe  er ro r

E x p l a n a t i c n :  l f  t l r i s  i s  a  c o n t r o l  f i e l d  s t a t e m e n t  ( F  i n

c o i u r n n  6 ) ,  i t  i m p r o p e r l y  f o l l o w s  a n  o m i t

s t a t e m e n l  ( O  i n  c o l u m n  6 ) .  l f  t h i s  i s  a n

omi t  s ta tement ,  i t  i (nproper ly  fo l lows an

i n c l u d e  s t a t e m e n t  ( l  i n  c o l u m n  6 ) .

Sys tem Act ion :  Th is  s ta tement  i s  bypassed and process ing

cont inues  w i th  r rex t  s ta tement .  The 1ob
ends a f te r  the  ge :nera t ion  phase.

User  Response:  Put  youf  s ta tement  in  p roper  o rder  and

resubmr t  the  jobr .

S D 2 i 4  I N C L U D E  O R  O M I T  S T I \ T E M E N T  A F T E R

I N C L U D E . A L L

SD21  8 -TOO MANY SEOUENCE SPECI  F ICAT IONS

Code:

Exp lanat ion :

System Action:

Code:

E x p l a n a t i o n :

System Action:

User Response:

S-Severe error

You have used al l  the main storage that was

a l loca ted  bv  d isk  sor t  fo r  the  se lec t /bu i ld

rou t ine  and fc l r  e r ro r  i t t f t l rma l ion .

D isk  sor t  reads  and er ro r  checks  any

fo l low ing  s ta tements ,  bu t  the  iob  ends

after the generatiorr plrase. The area

a l loca ted  fo r  the  se lec t /bu i ld  rou t ine  and

er ror  in fo rmat ion  is  now used on ly  f ' : r

e r ro r  in fo rmat io t r .

Remove a l l  causes  o f  e r to r  t r tessages^  l f

th is  e r ro r  occu ts  w i th  l lo  o t f  te r  e r ro r

messages, decrease the nurnber of sequence

soec i f i  ca t i  ons .

W-Warn ing

The re fe renced s ta tement  i s  a  f  ie ld  s ta te -

ment  (F  in  co lumn 6) .  The type spec i f ied

is  a  zone f ie ld  (Z  in  co lumrr  8 )  o r  a  V  f ie ld

( V  i n  c o l u m n  8 )  w h i c h  s h o u l d  h a v e  a

length  o f  one by te .

The spec i f ied  number  o f  by tes  (ca lcu la ted

u s i n g  c o l u m n s  9 - 1 2  a n d  1 3  1 6 )  i s  u s e d  i n

bu i ld ing  the  work  record  f  ie ld  fo r  th is

record type. The byte of zone or overf low

in fo rmat ion  genera ted  is  p laced in  the

r igh tmost  by te  ( low order  by te )  o f  th is

f ie ld .  The o ther  pos i t ions  to  the  le f t  con-

ta in  b inary  zeros  (cont ro !  f ie lds)  o r  b lanks

( d a t a  f  i e l d s ) .

l f  Vou do not want a length of one byte,

respond to  the  C l  23  ha l t  (Mode l  6 )  o r

t h e  2 2  h a l t  ( M o d e l  1 0 ,  M o d e l  1 2 ,  o r

Mode l  l5 )  w i t l r  a  cont ro l led  cance l  (op-

t ion  2) .  The Ha l t  Gt r ide  fo r  each sys tem

l is ts  a l l  the  ha l ts  and the  op t ions  fo r  each

one' 
Messages 12g

Code:

E x p i a n a t i o n :

Code:

E x p l a n a t i o n :

Sys tem Act ion :

User  Response:

Systenr Action

User  Response:

S D 2 1 6 - I - A S T  S E T  N O T  A  V A L I D  I N C L U D E  S E T

S -  Severe  er ro r

D isk  sor t  has  pr r :v ious ly  read an  inc lude-

a l l  s ta tement .  N low on ly  cont ro l  f  ie ld

s ta tements  (F  i r r  co lumn 6)  shou ld  be

r e a d .  H o w e v e r ,  a n  i n c l u d e  o r  o m i t  ( l

o r  O in  co lumrr  6 )  was  ius t  read.

Th is  s ta tement  and a l l  fo l l t rw ing  s ta te -

ments  a re  p rocessed as  t l )ough the  inc lude-

a l l  car rJ  had r ro t  been rea t l .  The job  ends

af te r  the  genera t ion  phase.

Rernove e i ther  lhe  inc lude-a l l  s ta tement

or  the  i r rc lude or  omi t  s ta tement .  Resub-

rn i t  job .

S-Severe  er ro r

The las t  se t  o f  your  sequence spec i f i ca-

t ions  shou ld  f ra ' re  been an  inc lude se t .

However ,  nne o f  the  fo l low i r - rq  tVpes  o f

e r io i -s  occur reo :

1 . There were no statetnents after the

header  s ta tenren t -

2 .  T h e  l a s l  s e l  w a s  a n  o m i l  s e t .

3 .  I l re  ias t  se t  was  an  i r l c lude se t ,  bL l t

i t  con ta ined no  f ie ld  s ta tements .

The job  w i l l  te rmina te  a t  the  end o f  the

genera t ro r l  pnas ;e .

M a k e  o n e  o f  t h e  f o l l r r w i n g  c o r r e c t i o n s

depend ing  upon the  type  o f  e r ro r  tha t

o( )cur reo :

1  Supp iy  lhe  sequence spec i f i ca t ions .

2 .  E l in r ina ter  th is  omi t  se t ,  because

the  records  are  omi t ted  by  de fau l t .

3 .  Supp ly  t l re  miss ing  f  ie ld  s ta tements .

Resubnr i t  the  job .

User Response:

SD22O_TOO MANY ERRORS

Code: T - T e r m i n a l

Exp lanat ion :  The main  s to rage tha t  d is l<  sor t  a l loca ted

for  the  se lec t /bu i ld  rou t i r le  and er ro r  in -

fo rmat ion  is  now f  i l l ed  w i th  e r ro r  in fo r -

mat ion  (see message SD218) .

Sys tem Act ion :  D isk  sor t  w i l l  no t  read or  d iagnose any

more  s ta tements .  The iob  ends  a t  th is

Po in t .
User  Response:  l f  your  s ta tements  a re  be ing  read f rom

the sys tem card  i r l J ru t  dev ice ,  make sure

Vou've included l" and l& staternents.

5D222_ZONE OR V FIELD-LENGTH EXCEEDS 1



S D 2 2 4 - C O L U M N S  9 . i 6  O R  C O L U M N S  2 0  2 7  A R E
I  N V A L I  D

Code:  S-Severe  er ro r
E x p l a n a t i o n :  T h e  l o c a t i o n  i n f o r m a t i o n  i n  c o l u m n s

9- i  6  and, /o r  co lumns 20-27 o f  the  re fe r_
enced s ta tement  l s  inva l id  fo r  one o f  these
reasons:

1  .  The f rom loca t ion  is  g rea ter  than
t h e  t o  l o c a l i o n .

2 .  The to  loca t ion  is  b lank  or  zero .
3 .  The lengths  o f  fac to r  . l  and  fac to r

?- are not the same.
Sys tenr  Ac t ion :  The job  ends  a f te r  the  genera t ion  phase.
User  Response:  Cor rec t  th is  s ta tement  and resubmat  the

j o b .

S D 2 2 6 _ D I G I T  F I E L D  L  F N G T H  E X C E E D S  1 6

Code: W--lVa r r-r ing
Exp lanat io r r :  A  d ig i t  f ie lc l  longer  than 16  by tes  has  been

spec i f ied  in  the  re fe renced s ta tement .
Sys tem Act ion :  D isk  sor t  assumes you want  a  length  o f

16 .  The job  ends  a f te r  the  genera t ion
phase.

User  R, - ' sponse:  l f  your  d ig i t  f ie ld  i s  longer  than 16  by tes ,
d i v i d e  i t  i n t o  t w o  o r  m o r e  f  i e l d s .  C r e a t e
new spec i f i ca t ions  fo r  these f ie lds  and re_
s u b m i t  j o b .  l f  y o r . r r  d i g i t  f i e l d  i s  r e a l l y
16  by tes  or  shor te r ,  cor rec t  the  s ta tement
a n d  r e s u b m i t  t h e  j o b .

S D 2 2 8  _ C H A R A C T E R  C O N S T A N T  . L E N G T H  E X C E E D S
20

SD23O-SAME SPECI  F ICAT ION TYPE ASSUMED,
C O L U M N  6

Code: W-Warning
Exp lanat ion :  The re fe renced s ta tement  has  a  b lank  in

co lumn 6 ,  so  the  spec i f i ca t ion  type  is  no t
known.  However ,  co lumn 7  o f  th is  s ta te_
ment  conta ins  an  A or  O.  The prev ious

s ta tement  was e i ther  an  inc lude or  omi t
s ta tement  ( l  o r  O in  co lumn 6) .

Sys tem Act ion :  D isk  sor t  assumes the  s ta tement  i s  a  rec-
ord  type  one w i th  a  spec i f  i ca t ion  type
ident ica l  to  tha t  o f  the  prev ious  s ta te -
m e n t ;  t h a t  i s ,  i n c l u d e  ( l )  o r  o m i t  ( O ) .

User  Response:  l f  the  s ta tement  i s  no t  a  record  type  s ta te -
ment ,  you  can cance l  the  job  a f te r  the
C123 hat t  (Modet  6 )  o r  the  22  ha t t  (Mode l
1 0 ,  M o d e l  1 2 ,  o r  M o d e l  1 S ) .  I n  e i t h e r
case, correct the statement before re_
r u n n i n g  t h e  j o b .

S D 2 3 2 - Z O N E  S P E C I F I E D - F A C T O R  2  I S  N O T  A
CONSTANT

Code: S-Severe error
Exp lanat ion :  A  zone was spec i f ied  in  co lumn g  o f  a

record  type  s ta tement  ( inc lude or  omi t )
and co lumn i9  does  no t  have a  C (con_

s tan t )  spec i f ied .
Sys tem Act ion :  D isk  sor t  bypasses  the  s ta tement .  The

job  ends  a f te r  the  genera t ion  phase.
User  Response:  Cor rec t  the  s ta tement  and resubmi t  the

job .

C o d e :

E x p l a n a t i o n :

Sys tem Act ion

User  Response:

W-Warn ing

The re fe renced s ta tement  i s  an  inc lude or
o m i t  s t a t e m e n t  ( l  o r  O  i n  c o l u m n  6 ) .
Fac Ior  2  conta ins  a  characrer  cons tan t
s r n c e  c o l u m n  1 9  c o n t a i n s  a  C .  T h e  l e n g t h
i m p l i e d  i n  f a c t o r  1  ( c o l u m n s  g - 1 2  a n d
1 3 - 1 6 )  i s  g r e a t e r  t h a n  2 0 ,  w h i c h  i s  t h e
m a x r m u m  l e n g t h  a l l o w e d .
The r igh tmost  20  co lumns in  fac to r  1
wi l l  be  compared aga ins t  the  cons tan t  in
c o l u m n s  2 0 - 3 9 .
l f  you  do  no t  wanr  a  20-by te  f  ie ld  you
can end the  job  a f te r  the  genera t ion
phase a t  the  C123 ha l t  (Mode l  6 )  o r  the
22 ha l t  (Mode l  ' l  0 ,  Modet  1  2 ,  o r  Mode l
1 5 ) .
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S D 2 3 4 . - Z O N E  S P E C I F I E D _  R E L I \ T I O N S H I P  N O T  E O  S D 2 4 O - U N P A C K E D  D E C I M A L - L E N G T H  E X C E E D S  1 6

O R  N E

Code:  W-Warn ing

Code:  W Warn ing  Exp lanat ion :  The re fe renced s ta tement  has  a  U in

E x p l a n a t i o n :  A  z o n e  h a s  b e e n  s p e c i f i e d  i n  c o l u m n  8  o f  c o l u m n  8 .  C o l u m n s  8 - 1 2  a n d  1 3 - 1 6

the  re fe renced record  type  s ta tement  ( in -  spec i fy  a  fac to r  1  f ie ld  longer  than the

c l u d e  o r  o m i t )  a n d  c o l u m n s  1 7 - 1 8  d o  n o t  a l l o w a b l e  m a x i m u m  o f  1 6  b y t e s .

conta in  EO or  NE.  Sys tem Act ion :  D isk  sor t  p rocesses  the  s ta tement  w i th  a

Sys tem Act ion :  D isk  sor t  assumes you want  EO in  co lumns length  o f  16 .  The iob  ends  a f te r  the

17-18;  p rocess ing  o f  th is  s ta tement  genera t ion  phase-

cor r t inues .  User  Response:  Check  the  to  and f  rom co lumns and

User  Response:  l f  you  do  want  an  EO in  co lumns 17  18 ,  cor rec t  the  s ta tement  be fore  resubmi t t ing

you can cont inu{ - ' the  job  a f te r  the  C123 iob .
h a l t  ( M o d e l  6 )  o r  t h e  2 2 h a l t  ( M o d e l  1 0 ,

M o d e l  1 2 , o r  M o d e l  l 5 I .  C o r r e c t t h e

c o l u m n  1 / - 1 8  e n t r y  i n  t h e  s t a t e m e n t  S D 2 4 2 - Z O N E  S P E C I F I E D - L E N G T H  E X C E E D S  1

l x l o r e  t h e  n e x t  i o b  i s  r u n .

Code:  W-Warn ing

Exo lanat ion :  The re fe renced s ta tement  i s  a  record  type

S D 2 3 6 -  I N V A L I D  R E L A T I O N S H I P .  C O L U M N S  1 7  1 8  s p e c i f i c a t i o n  ( i n c l u d e  o r  o m i t )  w i t h  a  Z
(zone)  in  co lumn 8 .  Fac tor  1  must  be  on ly

Code:  S-severe  er ro r  one charac ter  long  and i t  was  no t '

Exp lanat i6n :  The re fe renced s ta tement  i s  a  record  type  Sys tem Act ion :  A  length  o f  1  i s  assumed.  Co lumn 20 in

srarement  ( inc lude or  omi t )  and co lumns th is  s ta tement  conta ins  the  cons tan t  tha t

17 .18  ( the  re la t ionsh ip  be tween fac to r  1  w i l l  be  processed.

and fac to r  2 )  does  no t  con ta in  an  EO,  User  Response:  Ver i fy  tha t  the  assumpt ion  is  cor rec t .  l f

NE,  LT,  GT,  LE,  o r  GE.  i t  i s  no t ,  you  can cance l  the  job  a f te r  the

Sys tem A,c r ion :  Sys tem assumes a1  EO ent ry  in  co lumns C123 ha l t  (Mode l  6 )  o r  the  22  ha l t  (Mode l

i 7 . 1 8 .  T h e  j o b  r - ' n d s  a f t e r  t h e  g e n e r a t i o n  1 0 ,  M o d e l  1 2 ,  o r  M o d e l  1 5 ) '  I n  a n y  c a s e ,

ohase.  you shou ld  cor rec t  the  s ta tement  be fore

User  Response:  Cor rec t  s ta ten len t  and resubmi t  job .  re runn ing  the  job .

S D 2 3 8 _ _ I I \ V A L I D  F A C T O R  2  T Y P E ,  C O L U M N  1 9

C o d e :  W - - W a r n i n g

Exp lanat ion :  The re f  e renced s ; ta tement  i s  a  record  type

s p e c i { i c a t i o n  ( i n c l u d e  o r  o r n i t }  a n d  c o l u m n

1 9  c o n t a i n s  n e i t h e r  a n  F  ( f  i e l d )  n o r  C
( c o n s t a n t ) .

Svs tem Act ion :  Co lumn 19 is  assumed to  conta in  a  C;

fac to r  2  i s  taken as  a  cons tan t .

User  Resoonse:  Check  co lumn 19 fo r  an  inva l id  charac ter

o r  m i s s i n g  c h a r a c t e r .  l f  y o u  d o  n o t  w a n t

a  C i r r  co lumn 19 Vou can cance l  the  job

a f t e r  t h e  C 1 2 3  h a l t  ( M o d e l  6 l  o r  t h e 2 2
h a l t  ( M o d e l  1 0 .  M o d e l  1 2 ,  o r  M o d e l  1 5 ) .

In  anv  case,  Vou shou ld  cor rec t  the

s ta tement  be f  o '  e  runn ing  the  . iob .

Messages 
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SD244- .PACKED DECIMAL-LENGTH EXCEEDS 8

Codt-': W-Warning
Exp lanat ion :  F ie ld  length  excess ive .  The p  (packed)

in  co lumn 8  d ic ta tes  tha t  the  f ie ld  must
b e  o n l y  e i g h t  c o l u m n s  l o n g  ( 1 S  d i g i t s  p l u s
s i g n  ) .

Sys tem Act ion :  The spec i f  ied  number  o f  by tes  (ca lcu la ted

f r o m  c o l u m n s  g - 1 2  a n d  1 3 - 1 6 )  a r e  u s e d  i n
bu i ld ing  the  work  record  f  ie ld  fo r  th is
record  type .  E igh t  by tes  o f  inpu t
in fo rmat ion  are  used;  the  remainder  o f
t h e  f i e l d  i s  u n p r e d i c t a b l e .  T h e
r igh tmost  e igh t  by tes  o f  the  f ie ld  a re  used
f o r  i n c l u d e  o r  o m i t .  l f  c o l u m n  1 9  c o n t a i n s
a  C,  the  cons tan t  i r r  co lumns 20-35 o f  th is
statement is used for f  actor 2.

User  Response:  l f  you  do  no t  want  to  accept  d isk  sor t ' s
assumpt ions ,  you  can cance l  the  job  a f te r
the  C123 ha l t  (Mode l  6 )  o r  the  22ha l t
( M o d e l  1 0 ,  M o d e l  ' l  2 ,  o r  M o d e l  1 5 ) .
In  any  case,  you shou ld  cor rec t  the
s ta tement  be fore  runn ing  the  job  aga in .

S D 2 4 6  -  I N V A L I D  F I E L D  T Y P E  S P E C I F I C A T I O N ,
C O L U M N  7

Code: W-Warning
Exp lanat ion :  The re fe renced s ta tement  i s  a  f  ie ld  spec i f  i -

ca t ion ;  however ,  co lumn 7  does  no t  con-
t a i n  a n  F ,  N ,  O ,  D  o r  S .

Sys tem ,Ac t ion :  The re fe renced f  ie ld  s ta tement  w i l l  be
assumed as  an  N (normal  cont ro l  f ie ld )
i f  there  have been no  prev ious  da ta  o r
summary  da ta  f ie ld  spec i f i ca t ions  fo r
th is  inc lude se t .  Otherw ise  i t  w i l l  be
assumed to  be  a  D (da ta  f ie ld lspec i f i ca t ion .

User  Re: ;ponse:  l f  you  do  no t  want  an  N in  co lumn 7 ,  you

can cance l  the  job  a f te r  the  C1 23  ha l t
(Mode l  6 )  o r  the  22ha l t  (Mode l  10 ,
M o d e l  1 2 ,  o r  M o d e l  1 5 ) .  I n  a n y  c a s e ,
you should correct the statement before
runn ing  the  job  aga in .

SD248* ILLEGAL FORCE.ALL  CONTINUATION

Code: S-Severe  er ro r
Exp lanat ion :  J "he  re fe renced s ta tement  i s  a  f  ie ld  s ta te -

ment  fo r  a  fo rce-a l l  spec i f i ca t ion  (F  in
c o l u m n  7 ) .  H o w e v e r ,  i t  d o e s  n o t  f o l l o w
a cond i t iona l  fo rce  spec i f i ca t ion  as  i t
shou lo  .

Sys tem Act ion :  D isk  sor t  ignores  the  s ta tement .  The job

ends a f te r  the  genera t ion  phase.

User  Response:  Cor rec t  s ta tement  and resubmi t  job .

S D 2 5 O - F I E L D  S T A T E M E N T S  I N  W R O N G  L O G I C A L
O R  D E R

Code: S-Severe  er ro r
Exp lanat ion :  The re fe renced s ta tement  i s  a  cont ro l

f  ie ld  spec i f  i ca t ion .  However ,  a  da ta  (D)

or  summary  (S)  spec i f  i ca t ion  was prev ious-

l y  s p e c i f i e d  i n  t h i s  i n c l u d e  s e t .  A l l c o n t r o l
f i e l d  s t a t e m e n t s  ( N ,  O ,  o r  F  i n  c o l u m n  7 )
must  p recede any  da ta  o r  summary  da ta
f ie ld  spec i f i ca t ions .

Sys tem Act ion :  The s ta tement  i s  bypassed.  Process ing

cont inues  w i th  nex t  s ta tement .  The job

ends a f te r  the  genera t ion  phase.

User  Response:  Th is  s ta tement  i s  e i ther  misp laced or  in -
cor rec t ly  spec i f  ied .  Cor rec t  the  s ta tement
and resubmi t  the  iob .

S D 2 s 2 - C O N T R O L  F I E L D  L E N G T H  E X C E E D S
H E A D E R  V A L U E

Code: S-Severe  er ro r

Exp lanat ion :  The accumula ted  length  o f  con t ro l  f ie ld

s ta tements  w i th in  the  cur ren t  inc lude se t
exceeds length  spec i f ied  in  header

s ta tement .

Sys tem Act ion :  D isk  sor t  p rocesses  a l l  the  fo l low ing  s ta te
ments  in  th is  inc lude se t  bu t  the  job  erds
af te r  the  genera t ion  phase.

User  Response:  Check  the  length  spec i f ied  in  header  l ine

aga ins t  the  spec i f ied  cont ro l  f ie lds .  Cor -
rec t  the  er ro rs  and resubmi t  iob .
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SD254-CONTROL F IELD LENGTH LESS THAN
H E A D E R  V A L U E

Code: W-Warn ing

Exp lanat ion :  The accumula ted  length  o f  con t ro l  f  ie lds

soec i f ied  fo r  th is  inc lude se t  i s  less  than

length  spec i f ied  in  header  s ta tement .

Sys tem Act ion :  A l l  con t ro l  f  ie ld  s ta tements  have been

processed fo r  th is  inc lude se t .  The re -

m a i n i n g  p o s i t i o n s  a r e  f i l l e d  w i t h  b i n a r y

ze ros.

User  Response:  You can cont inue the  job  a f te r  the  C1 23

ha l t  (Mode l  6 )  o r  the  22ha l t  (Mode l  10 ,

Mode l  12 .  o r  Mr :de l  15) .  Check  cont ro l

f  ie ld  length  in  header  l ine  be fore  runn ing

the  job  aga in .

S D 2 5 6 - C H A R A C T E R  F  I  E L D  S P E C I  F  I C A T I O N *

L E N G T H  E X C E E D S  2 5 6

Code: S-Severe error
Exp lanat ion :  The re fe renced s ta tement  i s  a  charac ter

f i e l d  s p e c i f i c a t i o n  ( C  i n  c o l u m n  8 ) .  A

length  o f  more  than 256 has  been spec i f ied

on th is  s ta tement .

Sys tem Act ion :  The job  cont inues  th rough the  genera t ion

phases  to  d iagnose the  sor t  sequence

soec i f i ca t ions  bu t  te rmina tes  a t  the  end

of  the  genera t ion  phases .

User  Response:  l f  you  requ i re  more  than 256 pos i t ions

of  da ta ,  sp l i t  the  f ie ld  in to  more  than one

f ie ld  spec i f i ca t ion  s ta tement .

SD262-DATA LENGTH EXCEEDS HEADER VALUE

Code: S-Severe error
Exp lanat ion :  The da ta  f  ie ld  spec i f i ca t ions  (co lumns 6

and 7  conta in  FD or  FS)  fo r  th is  inc lude

set  now exceed your  da ta  length  va lue .

A SORTR or  SORTRS jcb  was spec i f ied '

l f  you  are  dropp ing  the  cont ro l  f ie ld

(co lumn 28 o f  the  header  l ine  conta ins  an

X) ,  the  da ta  length  is  the  ou tpu t  record

length  (co lumns29-32 o f  the  header  l ine) .

l f  you  are  no t  d ropp ing  the  cont ro l  f  ie ld ,

the  cont ro l  f ie ld  length  (co lumns 13-17

of  the  header  l ine)  must  be  subt rac ted

f rom the  ou tpu t  record  length  to  ge t  the

data  f ie ld  length .

Sys tem Act ion :  The job  ends  a f te r  the  genera t ion  phase.

User  Response:  There  is  an  er ro r  in  e i ther  the  ou tpu t

record  length  in  header  l ine  or  the  to

and f rom f ie lds  in  the  f ie ld  descr ip t ion

l ines .  Cor rec t  the  er ro r  and resubmi t  the

job .

S D 2 6 4 _ S P E C I F I C A T I O N S  I N  W R O N G  N U M E R I C A L

O R D E R

Code:  W-Warn ing

Exo lanat ion :  Co lumns 1-5  o f  each sequence spec i f i ca '

t ion statement are used to order the state-

ments .  One or  more  o f  the  s ta tements

nas  a  va lue  in  co lumns 1-5  tha t  i s  less

than the  preced ing  s ta tement .  D isk  sor t

orints an S to the left  of the statements

tha t  a re  ou t  o f  o rder .

Svs tem Act ion :  D isk  sor t  assumes the  spec i f i ca t ion  s ta te -

ments  a re  in  the  order  You want .

User  Response:  Check  the  order  o f  the  sequence spec i f i ca

t ions .  l f  thev  are  ou t  o f  o rder ,  respond

t o  t h e  C 1 2 3  h a l t  ( M o d e l  6 )  o r  t h e  2 2 h a l t

( M o d e l  1 0 ,  M o d e l  1 2 ,  o r  M o d e l  1 5 )

w i th  op t ion  2 .  (The Ha l t  Gu ide  fo r

each sys tem exp la ins  the  op t ions  fo l -

low inq  each ha l t . )

sD258--rO OR
R E C O R D

Code:

F R O M  F I E L D  N O T  W I T H I N  I N P U T

S-Severe error
Exp lanat ion :  E i ther  o r  bo th  spec i f  i ca t ions  in  the  to

or  f rom co lumns are  zero  or  con ta in  a

va lue  la rger  than your  input  record  length

Sys tem Act ion :  Th is  job  ends  a f te r  the  genera t ion  phase.

User  Response:  Check  to  make sure  you have the  des i red

inout  f i l e .  A lsc l  check  tha t  the  f rom and

to  co lumns cor r ta in  the  des i red  va lues .
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SD26 i6 -FACTOR 1  LENGTH EXCEEDS 256

Code: S-Severe error
Exp lerna t ion :  The re fe renced s ta tement  i s  an  inc lude or

omi t  spec i f  i ca t ion  fo r  charac ter  da ta
(co lumn 8  conta ins  a  C) .  Fac tor  1  i s  a
f i e l d  ( c o l u m n  1 9  c o n t a i n s  a n  F ) .  T h e
length of factor 1 exceeds 256 bytes.

Sys tem Act ion :  D isk  sor t  assumes a  fac to r  1  length  o f
256 bu t  ends  the  job  a f te r  the  genera t ion
phase.

User  l lesponse:  Break  th is  s ta tement  in to  two spec i f i ca-
t i o n s  w i t h  a n  A N D  c o n t i n u a t i o n  l i n e  ( p u t
a n  A  i n  c o l u m n  7 ) .

S D 2 6 i 3 _ P  O R  U  F A C T O R  1  U S E D  W I T H  A L T S E O

Code: W-Warning
Exp lanat ion :  The re fe renced inc lude or  omi t  record

type s ta tement  spec i f ies  a  packed or
unpacked fac to r  1  and an  a l te rna te  co l la t .
ing  sequence is  spec i f ied  in  the  header
s ta tement .

Sys tern  Ac t ion :  Fac tor  ' l  and  fac to r  2  a re  changed as  in_
d ica ted  by  the  ALTSEO s ta tements .  Th is
change may a f fec t  the  un i ts  pos i t ion  (and
s ign)  o f  an  unpacked dec ima l  number  o r
any  one pos i t ion  o f  a  packed dec ima l
number .  l f  i t  do l .s ,  you  may no t  inc lude
or  omi t  the  des i red  records .

User  F iesponse:  Do no t  use  p  o r  U co lumn g  recoro  type
ent r ies  when you spec i fy  an  a t te rna te
co l la t ing  sequence.

S D 2 6 S I - P A C K E D  F I E L D  U S E D  W I T H  9 6 . C O L U M N
I N P U I -  ( M o d e l  1 5  o n l v )

SD27O- INVAL I  D  SPECI  F  ICAT ION WITH TRANSLATE
O N

Code: S-Severe error
E x p l a n a t i o n :  l f  i n p u t  i s  o n  T , t r a c k  r a p e  w i t h  T R A N S

L A T E  O N ,  i n c l u d e ,  o n r i i ,  o r  f i e l d  s p e c i f  i c a .
t ions  w i th  packe i i  da ta  a re  no t  a l lowed.
l f  ou tpu t  i s  on  T , t rack  tape w i th  TRANS
L A T E  O N ,  f  i e l d  s p c c i f  i c a t i o n s  w i t h
packed da ta  a le  i t r . r t  a l lowed.

Sys tem Act ion :  The lob  enc ls  a f te r .  rhc  ger lc ra ron  pnase.
U s e r  R e s p o n s e :  E i t h e r  c o r r e c t  t f i e  i r r v a l i d  s p e c i f i c a t i o n s ,

c f tange the  ou tFru t  f i l e  to  a  9_ t rack  tape
f i l e ,  o r  c h a n g e  t h e  i n p u t  f r l e  t o  a  7 _ t r a c k
t a p e  t i t c  w i t h  c o N V I R  T  o N  s p e c i f i e d .

S D 2 7 1 - I N V A L I D  S P E C I F I C A I I O N  U N L  E S S  C O N T R O L
F I E L D  D R O P P E D

Code:  S-severe  er ro r
E x p l a n a t i o n :  T h e  c o n t r o l  f i e l c J  i s  a  n o r m a l  p a c k e d  o r

unpacked f ie ld ,  o r  an  oppos i te  packed,
u n p a c k e d ,  r o n e ,  o r  c h a r a c t e r  f  i e l d .  A l l
o f  t h e s e  c o n t r o l  f  i e l d s  a r e  m o d i f  i e d  b y
t h e  d i s k  s o r t  l r f  o g r a m  a n d  w i l l  c o n t a i n
m e a n i n g l e s s  d a t a .

Sys tem Act ion :  The program ends a f te r  the  genera t ton
pnase.

U s e r  R e s p o n s e :  I n d i c a t e  t h a t  t h e  c o n t r o l  f  i e l d  i s  t o  b e
dropped (code an  X in  co lumn 28 o f  the
header  s ta tement )  and repeat  (as  a  da ta
f  ie ld  )  any  o f  the  cont ro l  f  ie lds  you want
i n  t h e  o u t l r t i t  r e c o r d .

SD276-MORF THAN
I N C L U D E  S E T

O N E  S L J M M A R Y  V  F I E L D  I N

Code:

Exp lar ra t ion :

Sys tem Act ion :

User  Response:

W-Warn ing

96-co lumn cards  can conta in  on ly  the
System/3 64-character set. Packed data
cannot  be  conta ined on  a  gG-co lumn card .
A 22 halt is issued at the end of the
genera t ion  phase.

Ver i fy  tha t  you  are  no t  t ry ing  to  re t r ieve
packed da ta  f rom a  96-co lumn card .  The
use of include sets may be necessary when
us ing  96-co lumn card  input .

C o d e :

E x p l a n a t i o n :

Sys tem Act ion :

User  Response:

W _ W a r n i n g

Th is  i s  a  SORTRS job .  The re fe renced
sta tement  spec i f ies  a  summary  V f ie ld
( F S V  i n  c o l u m n s  6  8 ) .  A t  l e a s t  o n e  o t h e r
s u m m a r y  V  f  i e l d  h a s  a l r e a d y  b e e n  s p e c i -
f i e d  f o r  t h i s  i r r c l u d e  s e t .
A  da ta  V f  ie lc l  i s  assumerJ  (FDV in
c o l u m r r s  6 , 8 ) .
C h a n g e  t h e  e x t ! ' a  s u m r n a r y  V  f i e l d ( s )  t o
d a t a  V  l i c l d s  b e f o r e  r u r i r r i n g  t h e  j o b  a g a i n .
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S D 2 7 B - S U M M A R Y  V  O R  D A T A  F I E L D  I N C O N S I S T E N T  S D 2 8 2 - N O  S U M M A R Y  S P E C I F I C A T I O N S  F O U N D -

S O R T R S  J O B

Code:  W-Warn ing

Exp lanat ion :  Th is  i s  a  SORTRS job .  The re fe renced Code:  W-Warn ing

s ta tement  i s  a  summary  da ta  f ie ld  spec i f i -  Exp lanat ion :  A  SORTRS job  (summarY tag  a long sor t )

ca t ion  (S  in  co lumn 7) .  Compare  th is  was spec i f ied  on  the  header  s ta temerr t

spec i f i ca t ion  w i th  the  f i rs t  inc lude se t  fo r  th is  job .  However ,  r ro  summary  da ta

hav ing  S spec i f i ca t ions ;  one o f  the  fo l low-  f ie ld  spec i f i ca t ions  were  four rd  in  the

ing  is  t rue :  s ta tements  f  o r  th is  iob .
o  The number  o f  S  spec i f i ca t ions  pr io r  Sys tem Act ion :  A l l  records  w i th  dup l i ca te  cont ro l  f ie lds

to  th is  spec i f i ca t ion  d i f fe rs .  w i l l  be  e l im ina ted  f ro rn  the  ou tpu t  f i l e .

o  The length  o f  th is  S  spec i f i ca t ion  User  Response:  Check  the  iob  type  to  be  sure  tha t

d i f fe rs .  SORTRS was in tended

.  The subs t i tu t ion  charac ter  o f  th is  V

soec i f  i ca t ion  d  i f fe rs .
.  T h e  r e l a t i v e  l o c a t i o n  o f  t h e  s p e c i f i c a -  S D 2 8 4 - S U M M A R Y  S P E C I F I C A T I O N S  F O U N D -

r ron  w i th in  the  ou tpu t  record  d i f fe rs .  SORTR JOB

System Act ion :  The S spec i f i ca t ions  o f  the  f i rs t  inc lude

set  hav ing  S spec i f i ca t ions  are  used to  Code:  W--Warr r i t tg

a c t u a l l y  d e f i n e  t h e  s u m m a r y  f i e l d  E x p l a n a t i o n :  T h i s  i s  a  S O R T R  j o t r .  A  s u r n m a r y  d a t a

pos i t ions .  f  ie ld  spec i f  i ca t io l  ( t :o lumns 6  anc l  7  con-

User  Resoonse:  A  C l23  ha l t  (Mode l  6 )  o r  a  22ha l t  (Mode l  ta in  FS)  rs  expec ted  or r l y  fo r  SORTRS

10.  Mode l  12 ,  o r  Mode l  15)  w i l l  occur  a t  jobs .  A t  leas t  o r re  S  spec i f i ca t ion  was

the  end o f  the  Genera t ion  Phase.  Check  found fo r  th is  iob .
care fu l lV  to  assLt re  tha t  the  f i rs t  inc lude Svs tem Act ion :  A l l  S  spec ' i t i ca t ions  are  t rea ted  as  da ta

se t  w i th  S  spec i f i ca t ions  is  cor rec t .  l f  spec i f i ca t ions  (co lumn 7  conta ins  a  D

not ,  cor rec t  and take  a  2 -op t ion  (con-  ra ther  than an  S) .

t ro l led  cance l ) .  User  Response:  Check  to  assure  tha t  a  SORTRS job

w a s  n o l  w d n t c d .

S D 2 8 O - N U M B E R  O F  S U M M A R Y  F I E L D S
INCONSISTENT SD286-TOO MANY STJMMARY DATA F IELDS

Code:  W-Warn ing  Code:  S-Severe

E x p l a n a t i o n :  T h i s  i s  a  S O R T R S  j o b .  T h e  t o t a l  n u m b e r  E x p l a n a t i o n :  T h i s  i s  a  S O R T R S  i o b .  M o r e  t h a n 2 4

of  S  spec i f i ca t ions  in  th is  inc lude se t  summary  da ta  f  ie lds  (FS in  co lumns 6

d i f fe rs  f rom the  f i rs t  inc lude se t  hav ing  and 7  and C,  D,  P ,  o r  U tn  co lumn 8)  have

an S spec i f i ca t ion .  been spec i f ied '

S y s t e m A c t i o n :  T h e S s p e c i f i c a t i o n s o f  t h e f i r s t i n c l u d e  S y s t e m A c t i o n :  T h e  j o b w i l l  e n c i  a i t e t  l h e g e n e r a t r o n p n a s e

set  hav ing  S spec i f i ca t ions  are  used to  User  Response:  L imi t  the  r rumbet  o f  su tnmary  da ta  f ie lds

ac tua l l v  fo rm t l re  summarv  ou tpu t  to  24  or  less .

records .

User  Response:  A  C123 ha l t  (Mode l  6 l  o r  a  22  ha l t  (Mode l

1 0 ,  M o d e l  1 2 ,  o r  M o d e l  1 5 )  w i l l  o c c u r  a t

the end of the generation phase. Check

care fu l l y  to  assure  tha t  the  f i rs t  inc lude

set  w i th  S  spec i f  i ca t ion  is  cor rec t .  l f  no t ,

cor rec t  and take  a  2 -op t ion  (cont ro l led

cance | )  .
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SD288* INVAL I  D  SORTRS SPECI  F  ICAT ION_
coLUr / lNS  20 ,21  ,22

Code:

Exp lanat ion :

System Action:

User Response:

W--Warning
The over f  low f ie ld length in  columns 20-
22 is  inval id ,  not  r ight . just i f  ied,  or  less
than the f ie ld length g iven by to and f rom
entr ies for  th is  speci f icat ion.
Disk sor t  assumes that  no entrv  was made
in columns 20-22.
l f  a  val id  entry  was meant  for  co lumns
20-22, cancel the job (C,l23 Halt-Model
6 or  22 hal t*Model  1 0,  Model  12,  or
Model  1 5) ,  correct  entr ies,  and rerun
the job.  l f  no entry  was meant  for
columns 2Q-22,  the job wi l l  run but
warning message wi l l  cont inue unt i l
er ror  is  corrected.

t J b



S D 3 O 1 - T A P E  V A R I A B L E  L E N G T H  B L O C K  S P E C I F I E D SD391_MAIN  STORAGE ALLOCATED TOO SMALL

Code: T-Termina l

Explanat ion:  Var iable length b locks are not  a l lowed on
inpu t  f i l es .  You r  i npu t  F ILE  s ta temen t
rs Incorrect .
The iob ends.
Disk sor t  accepts only  f  ixed length b lock
f i les f rom tape.  Speci fy  f ixed b lock f i les
on the FILE statement .

System Act ion:
User Response:

Code:

E x p l a n a t i o n :

System Action:

User Response:

T-Termina l

The amount  o f  ma in  s to rage ass igned to

d isk  sor t  i s  no t  la rge  enough to  hand le

t h e  j o b .  O n  t h e  M o d e l  1 5 ,  t h i s  h a l t  c a n

occur i f  the system was not generated

wi th  the  suppor t  needed fo r  a  par t i cu la r

device such as tape, 5445, or card support.

For  CCP/Disk  Sor t .  th is  occurs  when the

work record length is less than three bytes.

Th is  ha l t  can  a lso  occur  when a  CCP/Disk

Sor t  modu le  i s  miss ing  f  rom the  pack  on

which  the  CCP/Disk  Sor t  res ides .

Th is  sor t  job  cannot  run .  The CD45 ha l t
( M o d e l  6 )  o r  2 5  h a l t  ( M o d e l  1 0 ,  M o d e l  1 2 ,

or  Mode l  15)  cance ls  the  job .

Make sure  you have the  r igh t  inpu t  f i l e .

Check  the  SORTR or  SORTRS outpu t

length  spec i f  ied  in  your  header  l ine  i f

th is  i s  a  tag  a long sor t .  A lso  check  tha t

the total number of bvtes reserved for

the  sequence spec i f  rca t ions  (message

SD461 )  does  no t  exceed the  recommend-

ed amount  (see Append ix  D) .  In  add i t ion ,

make sure  there  are  no  en t r ies  in  pos i t ions

35-39 of the header statement (reserved

for  svs tem use) .

For  CCP/Disk  Sor t ,  i f  the  work  record

lengt l r  i s  less  than th ree  by tes ,  ther l

inc rease the  cont ro l  f ie ld  record  length

or  the  ou tpu t  record  length .

Ensure  tha t  a l l  the  CCP/Disk  Sor t  modu les

a l e  o n  t h e  p a c k .

S D 3 O 2 - R E C L  A N D / O R  B L K L  N O T  S P E C I F I E D

Code: T-Terminal
E x p l a n a t i o n :  R E C L  a n d  B L K L  m u s t  b e  s p e c i f i e d  f o r  a

tape f  i l e  on  the  F ILE s ta tement .

Sys tem Act ion :  The job  ends .

User  Response:  Spec i fy  RECL and BLKL and resubmi t

the  job .

S D 3 O 3 - H E A D E R  A N D  T A P E  O U T P U T  L E N G T H

D I S A G  R  E E

Code: T-Termina l

Exp lanat ion :  The ou tpu t  record  length  spec i f ied  on  the

outpu t  F ILE s la tement  and the  ou tpu t

record  length  spec i f ied  on  the  sor t  header

s ta tement  a re  no t  the  same.

Sys tem Act ion :  The job  ends .

User  Response:  Both  record  le r rg ths  (ou tpu t  F ILE s ta te -

ment  and sor t  header  s ta tement )  must

aoree -
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SD395_NOT ENOUGH SPACE FOR WORK F ILE

Code: T-Terminal
Exp lanat ion :  D isk  sor t  au tomat ic  work  f  i l e  a l loca t ion

is  be ing  used.  One or  more  o f  the  fo l low_
ing  s i tua t ions  has  occur red :
1 .  The d isk  packs  tha t  a re  cur ren t ly

on l ine  cannot  be  used fo r  work
space because they  conta in  mu l t i -
vo lume o f f l ine  f i les  o r  because a  de-
ferred mount is requested.

2 .  No work  space is  ava i lab le  on  the
on l ine  d isk  packs .

3 .  No work  space is  ava i lab le  on  the
d isk  packs  ind ica ted  on  the  SWITCH
sta tement  (Mode l  12  and Mode l  15) .

The job  ends .
To make more scratch space avai lable,
per fo rm one o f  the  fo l low ing :
1 .  De le te  unnecessary  f i les  on  the  on-

l ine  d isk  packs  (p re fe rab ly  the  f i xed
u n i t s  ) .

2 .  Mount  a  removab le  pack  tha t  has
enough scra tch  space ava i lab le .

3 .  Remove or  mod i fy  the  SWITCH
sta tement  (Mode l  12  and Mode l  15) .

SD398-WORK F ILE  EXTENTS NOT USEABLE

Code: T-Terminal
Exp lanat ion :  None o f  the  t rack  ex ten ts  spec i f ied  on

the  work  F ILE s ta tement  a re  la rge  enougn
for  a  work  b lock .

The job  ends .

Increase the  number  o f  t racks  on  the
work  F ILE s ta tement  so  tha t  the  ex ten ts
wi l l  be  la rge  enough to  ho ld  a  work  b lock

Sys tem Act ion :

User  Response:

System Action:
User Rr-'sponse:



S D 4 O 1  - J O B  C O M P L E T E D  G E N E R A T I O N  P H A S E

S D 4 2 2 - X X X  W A R N I N G  E R R O R S  H A V E  B E E N  F O U N D
C o d e :  l - - l n t o r r n a t i o n  0 - O K ,  C O N T I N U E
Exp lanat ion :  Th is  lob  has  cornp le ted  the  genera t ion  2-NOT EXPECTED,  CANCEL

phase.  A l l  d iagnos t ics  have been checked
. .  fo r  e r ro rs .  Code:  A-Ac t ion

Sys tem Act ion :  l f  severe  er ro rs  \ ^ /e re  found,  message SD425 Exp lanat ion :  No severe  or  te rmina l  e r ro rs  were  found

and ha l t  CD45 (Mode l  6 )  o r  ha l t  25  (Mode l  in  the  da ta  supp l ied  in  your  sequence
10,  Mode l  

' l  
2 ,  o r  Mode l  15)  f  o l low.  l f  spec i f i ca t ion  s ta tements .  However ,  warn-

warning errors vuere fourtd rnessage 5D422 ing errors were found.

and ha l t  CD123 (Mode l  6 l  o r  ha l t22  Sys tem Act ion :  Ha l t  C123 (Mode l  6 )  o r  ha l t  22  (Mode l  10 ,
( M o d e l  1 0 ,  M o d e l  1 2 , o r  M o d e l  1 5 )  f o l l o w .  M o d e l  1 2 , o r  M o d e l  1 5 )  o c c u r s .
l f  no  er ro rs  wer r :  found,  the  job  proceeds User  Response:  The opera tor  shou ld  rev iew the  warn ing
to  the  execut ion  phase o f  d isk  sor t .  e r ro rs  on  the  l i s t ing  to  dec ide  what  ac t ion

User  Resgronse:  Rev iew subsequent  messages.  to  take ,  and then respond to  the  ha l t  w i th

opt ion  0  (OK-cont inue the  job)  o r  op-

t ion 2 (errors not expected-cancel the
S D 4 0 2 - N O  E R R O R S  F O U N D  i o b ) .

C o d e :  l - l n f o r m a t i o n

E x p l a n a t i o n :  N o  e r r o r s  w e r e  1 ' o u n d  i n  t h e  g e n e r a t i o n  S D 4 2 3 - P E R M A N E N T  l / O  E R R O R  R E A D I N G
p h a s e  o f  d i s k  s o r t .  S p E C I F  I C A T I O N S

System Act ion :  Process i r rg  cont inues  to  the  execut ion
phase.  Code :  A-Ac t ion

User  Response:  None.  Exp lanat ion :  A  permanent  l /O er ro r  has  occured dur -

ing  the  read i r rg  o f  your  sor t  sequence

soec i f  i ca t ions  s ta tements .
SD403-OPERATOR CHOSE TO CANCEL JOB Sys tem Act ion :  Th is  d isk  sor t  lob  cannot  cont inue.  Ha l t

CD3 (Mode l  6 )  o r  ha l t  23  (Mode l  10 ,

Code:  l - ln fo rmat ion  Mode l  ' l  2 ,  o r  Mode l  15)  occurs .
Exp lanat ion :  Message 5D422 w i th  ha l t  CD123 (Mode l  User  Response:  Opt ion  3- lmmedia te ly  cance l  th is  job .

6)  o f  ha l t  22  (Mode l  ' l  0 ,  Mode l  12 .  o r  Resubmi t  job .  l f  e r ro r  pers is ts ,  con tac t
Mode l  15)  was jus t  g iven .  The warn-  IBM fo r  hardware  suppor t .
ing  er ro r  was  no t  expec ted ,  so  the  opera tor

chose to  cance l  the  job .

S y s t e m  A c t i o n :  P r o c e s s i n g  e n d s ,  S D 4 2 5 - S E V E R E  A N D / O R  T E R M I N A L  E R R O R S

User  Response:  Cor rec t  the  er ro rs  and resubmi t  the  job .  FOUND

Code:  A- 'Ac t ion

SD404*OPERATOR CHOSE TO CONTINUE JOB Exo lanat ion :  Severe  and/or  te rmina l  e r ro rs  were  found

dur ing  the  genera t ion  phase o f  d isk  sor t .

Code:  l - - ln fo rmat ron  Sys tem Act ion :  Th is  lob  cannot  cont inue.  Ha l t  CD45

Exp lanat ion :  Message 5D422 w i th  ha l t  CD123 (Mode l  (Mode l  6 )  o r  ha l t  25  (Mode l  10 ,  Mode l

6 )  o r  h a l t  2 2  ( M l o d e l  1 0 ,  M o d e i  1 2 ,  o r  1 2 ,  o r  M o d e l  1 5 )  o c c u r s .
Mode l  15)  was jus t  g iven .  The watn ing  User  Response:  Opt ion  3- lmmedia te ly  cance l  th is  iob .
er ro rs  were  expec ted ,  so  the  op€ra tor

chose to  cont inue the  iob .
Sys tem Act ion :  Process ing  cont inues  to  the  execut ion

phase.

User  Resoonse:  None
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S D 4 5 O _ - X X , X X X  M A I i !  S T ( , } R A G L :  B Y ' T E S  A S S I C \ I E D  ' J i I , ' i 5 4  
X X X X  B Y T E S - I N P U T  F I L E  B L O C K  L E N G T H

C o d e :  I  l n i o r n t a t r o r i  i ' , , ) r l ]  |  I n f o r r n a t r o n
E x p l a n a t i o n :  f n i s  i s  t h e  s i z e  o f  r n a i n  s t o r a g e  i n  w h i c h  [ - x p i a n a t r o n :  T h i s  i s  t h e  b l o c k  l e n g t h  f o r  y o u r  i n p u t

d isk  sor i  l - ra : ,  L ,eer r  ass iqned to  run .  f  i l e .  Th is  in fo r  mat ion  is  taken f rom your
Sys tenr  Ac t ion :  Nonr : .  rnpr i l  F  ILE s ta tement .
U s e r  R e s p o l r s e :  N o n e .  S y s t e : n  A c t i o n :  N o n e .

tJser  Response:  None.

S D 4 5 , I - . X X X X  B Y T E S - I N P U  T  F I ! _ E  R E C O t , ] D  L  F N G T H

: - ; I ) 4 5 5  X X X X  B Y  T E S - , O U T P U T  F I L E  B L O C K  L E N G T H
C c l d e :  l - l r r t o r m a t r o n
E x p i a n a t i o n :  T h i s  i s  t h e  i n p u t  r e c o r c l  i r : r . r g t l r .  t j o d e ;  l _ l n t o r m a t r o n
System Ac i ron :  None '  i : xp : la r ra t ion :  Th is  i s  the  b lock  length  fo r  your  ou tpur
User  Response:  None '  f  i l e .  Th is  in fo rmat ion  is  taken f rom vour

o J l l ) u t  F l  L E  s t a t e m e n t .
: rYs l t rTr  Ac l io t l  .  l \o l re .

S D 4 5 2 -  X X . X X  B Y T E S  - W O R K  F I L I  F I E C O R D  L E l . l G l  r l  U s e ,  [ j l t r s p o n s e  f r i o n e .

C o d e :  I  l r , l u r m a t i o r r
E x p l a n a t i o r r :  I ' h i s  r 5  t h e  r e c o r d  l , l n g t h  f o r  y o u r  w o r k  s L l 4 t j i . - x x x x  B Y I E S - s E L E C T i B U I L D  R o u T l N E

f  r le .  l t  !4 r 'a rs  L rompLr . tad  t rom the  rn ror rna-
t j o n  t _ r n  , 1 o t i r  h e a d e r  l r n e .  l , . o r i , r :  i . _ l n f  o r r n a t i o n

Sys tem {c t i r rn :  Nor i t .  L  x r - r ta r r i i r io l |  i -h t -  sec tuence spec i f i ca t ions  fo r  th is  job
User  Re: ;ponse:  Not te .  i rnc luc l r r rq  a l te rna te  co l la t ing  s ta temenrs ,

r i  s p e c i f i e d ) w i l l  u s e  t h e  s p e c i f i e d  n u m o e r
oF t l y tes  o f  ma i r r  s to rage.

s D 4 5 3 - x x x x  B Y r E S - o u l P U T  F I L E  R E C O R D  ! ! . s i - '  i - r , i c i r o r r :  N o n e .
LENGTH ,  J . , , r  i l s r . r r r r r r .  None.

C o d e :  l - l n t o r m i r t r o r ' r
E x p l a n a t i o n .  

' f h i s  
i s  t h e  r c c o r r J  i e n g t h  f i : r  . , / o u r  L i u 1 , i l u 1  S [ r . 1 6 2  X X X  S E O T J E N C E  S P E C I F I C A T I O N

f i le .  Th is  i r r fo rmat ror r  i s  taker r  f ,  j . j rn  vuu i  . j l  i . r , - IFMF\ jTS pROCESSED

l ie . . t c le r  i l i i e .
Sys tem , \c t ion :  f r j r : r ie .  {_ , . . : r r , ,  i , , l r r fo rmat ion
U s e r  R e s p o n s e :  i \ o n e .  E x r r r a i r . r  j l , r .  f l r i . :  i s  t h e  n u m b e r  o f  s e q u e n c e  s p e c i f i c a -

t i ( ins  s ta tements  (p rocessed by  the  genera-

l i o n  r r h a s e )  i n  y o u r  j o b .

f j y : ,  l l i r ,  Ac l i ( . r i t .  Ncrne .
l , ser  H i tsponse:  None.
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Page of SC21-7522
l ssued  29  Sep tember  1978
B y  T N L :  S N 2 1 , 5 6 5 1

SD500-5445 FEATURE NOT AVAILABLE (Modet  10  SD600-XX-FtRST PASS_#0 PASS_STARTED
o n l y )

C o d e :  l - l n f o r m a t i o n
code:  T-Termina l  Exp lanat ion :  The execut ion  phase o f  your  job  has
Exp lanat ion :  An a t tempt  has  been made to  use  a  5445 begun.  Records  are  be ing  cop ied  f rom

disk ;  however ,  the  IBM Sys tem/3  D isk  the  input  f i l e  to  the  work  f i le  (XN =

sor t  5445 D isk  s to rage Dr ive  Feature  is  execuron phase) .
no t  on  the  program pack .  Sys tem Act ion :  Nor re .

Sys tem Act ion :  The job  ends .  User  Response:  None.
User  Response:  E i ther  spec i fy  another  dev ice  rype or  per -

fo rm sys tem genera t ion  w i th  D isk  Sor t
5445 suppor t .  SD601-#XX PASS COMPLETED NNN

C o d e :  l - l n f  o r m a r r o n
S D 5 0 1 - D I S K  S O R T  T A P E  S U P P O R T  N O T  A V A I L A B L E  E x p l a n a t i o n :  T h i s  i s  s i m p t y  s t a t u s  i n f o r m a t i o n .  l t  t e l l s
(Mode l  10  on ly )  you  tna t  pass  #XX has  jus t  been success-

fu l l y  comple ted .  (The f  i r s t  pass  #00,  thd
Code:  T-Termina l  second pass  is  #01,  e tc . )
Exp lanat ion :  An a t tempt  has  been made to  use  tape NNN is  des ign  in fo rmat ion  fo r  the

i n p u t  o r  o u t p u t ;  h o w e v e r ,  I B M  S y s t e m / 3  M o d e l  1 5  ( 5 7 0 4  S M g ) .  F o r  f  u r t h e r
d isk  sor t  tape suppor t  i s  no t  on  the  pro-  exp lanat ion ,  see  the  d iagnos t ic  a ids  rn
gram pack. the IBM System/3 Disk Sort Program

System Action: The lob ends. Logic Manual ,  LY21 0517.
User  Response:  E i ther  spec i fy  another  dev ice  type  or  per -  Sys tem Act ion :  None.

fo rm sys tern  genera t ion  w i th  d isk  sor t  User  Response:  None.
rape suppor t .

M c s s i r r . l r : s  1 , + 1



Page  o f  SC21 -7522
lssued 29 September 1978
B y  T N L :  S i \ 2 1 - 5 6 5 1

S D 6 O 2 - X X X X X X  I N P U T  R E C O R D S  W E R E  R E A D  I N
S D 6 2 C  _ N O  i N P U T  R E C O R D S  W E R E  S E L E C T E D  T O  B E

C o d e :  l - - l n f o r r r a t i o n  S O R T E D

E x p l a n a t i c , n :  N u m b e r  o f  r e c o r d s  r e a d  f r o m  t h e  i n p u t
f i l e .  C o d e .  A - A c t i o n

Sys tem Act ion :  None.  E  xp lan , r t ro i ' r :  o f  the  nurnber  c f  rnput  recor {J : i  spec , { rcc

User  Response:  None.  In  r ress ; rge  StJ602.  i lone  o i  ih t :n r  ; l l ' t  th t
I I i C L U D E  r c q u r r e r n e n t s  ( i i  v o i r r  s c r i
i e q u e r l c 0  s p e c t f  i c a t t o n s

S D 6 0 3 _ N l \ N N N N  R E C O B D S  W E R E  S ; E L E C T E D  T O  B E  
3 y : . - i i : ; - : A c l  : : ' r  t { a l t  C . l  2 3 4  ( l V l o d e l  6 )  o r  h a l r  2 C  ( M o c i e  |  1 t } ,

S O R T E D  M o d e l  1 2 ,  o r  M o d e l  1 5 1  o c c r r r - s .

User  F ; ls ; - ;on : , ' ,  iake  ( ) f ) " f lon  0  tc  con 'L r i iue  t l ru  r i . r l r ; :n t j

C o d e :  l _ l n f o r m a t r o n  a t r r . J l e  a  r - i L t i l  o L i l p t i t  t , i r ' o r  i a k r :  o t r f  r o n  3

Exp lanat ion :  How,manv o f  the  recorc is  lus t  r r :ac l  in  a re  
i rn : tncJ ia i i :  r :anc* ! i  R t )v ; i ' ! l /  v i : / t i f  ! ' i l o l lence

go ing  to  be  sor tec l .  
' ,pec i . f  i ca t io f l s  i r r  l i r rh t  o f  the  re r r :o r r l s  ac tua l

S y s t e m  A c t i o n :  N o n e .  
l v  ' n  ' Y i ; i 1 1  t n p u l  i i i ; : '

U s e r  R e s p o n s e :  N o r i e .

5 I - ' 6 8 J  v V C R K  F i E C O R D  C O U N T  i I . , I  E R R C R

SD6O5-C( ]P  DATA TRUNCATE D
C o d e '  :  T  T e r m r n a l

C o d e :  l - l n f o r m a t r o n  
F x p i i l r r : r t ' u ; r .  D r s k  s o i l  | l ] l e r n a i  e t r o r .

E x p l a n a t i c , n :  M o r e  t h a n  8 0  b y t e s  o f  d a t a  w e r e  p a s s e d  o r  S v - : c t r r  A c l r c r ; :  I h e  1 o b  i e t . n ' r t n a t e s -

e n t e r e d  f o r  t h e  c h a r n  r B q s s 5 1 .  O n l y  t h e  U s e r  R e s p o r r s e .  C o l i e c t  p e r t r n e n t  r n t o r m a t l o n  a n c l  c o i l t a c t

le f tmost  80  by tes  o i  da ta  were  re ta ined BM for  p ro l l ramrr lnq  suppor i

the  remainder  was t r  uncatec i .
Sys tem Act io r . i :  None.
U s e r  R e s p o n s e :  R e v i e w  y o u r  t a s k  c h a i n  r e q u e s r  t o  d e r e r  S i 1 6 9 0  D I S K  S C R T  S T A R T I I ' l G  F I N A L  P A S S

mine the  i rnpac t  o f  ihe  t runc :a i lon .
C o d c  i  i n t o r r n S l l i ; 1 1

E r : p l ; r n a l i i ; n  T l r e  i r r r a !  p r a s s  o l  t h r s  s o r t  j o b  h a s  b e q l r n .

S D 6 0 7 - R E L E A S E / T A S K  C H A I N  U N S U C C E S S F U L  R e c r ; r c l s  a r e  l ) e , n g  \ v r r t l e n  o n  y ' , J u i  o u t p u t
f i l e .

COCIe .  I  In {o r . r l la t rOn Sv l i i rn ,  Ac t r { r f r  \ cn t

E x p l a n a t i o n :  T h c  R e l e a s e  a n r j  T a s k  C h a r r r  r r , c l , . r r s i  L i s u r  l i i : s n o n s o  N o n c

cou ld  no t  b r :  cc l rnp le ted .  Co l r r r r r  39
of  the  hqac i r : r ' s ia l i c |nen1 conta ins  a  T
i n d i c a r r n q  R e l e a s c  a n d  I ' a s k  c t r a i n ,  b L r r  

: D q 0 i l  f  A S K  ( l l - J A l l ' i  u i \ s l - . J C C E S S F U L

the sor t  p roqram rec t : i ver l  conr ro l  f ro rn
t h e  c o r r s o l e  o r  f  r o m  a  T a s k  c h a i n .  

c r ' r r l e .  l - -  l . f  o r n ' r a t r o n

sys tem Act ion .  A  Task  cha in  opera t  on  w i l l  be  
[x [ r la r la t ] { !n :  ihe  ta : . i ' -  r :h ; l r ]  r ( - ' ( l r ies t  cou l r i  r ro t  b r '

a t temptcd .  cor r ro le ted '

User  Response:  Check  co lumn 3g o f  thc  hear le r -  s ta to rnent  
Sys t r ' rn  Ac t ion  Nont : '

and  revrer ry  your  Re l0ase ar rcJ  Task  charn  
U:er  Rt ls t l c t . l s i : :  E t ts t t t ' t r  th i l i  vour  lask  charn  r r ) t lu€ ls l  t :

re l - lues t .  l f  symbo l ic  f i l es  a rc  uscr j ,  the  
{ j c l ' f { rc l '  t t r t t l  t l c tc rmi r re  the  tmpact  o i  ;n

symbol ic  f  i l o  rc f r , ' rence r r , , i l l  b r  l cs t .  
i r t t succes i f  u l  cha tn  on  your  iob  s t r l - 'am



SD691_-F INAL  PASS SUCCESSFULLY COMPLETED SD694_XX PASSES REMAIN  ING N N N

Code:  l - ln format iorr  Code:  l - ln format ion
Explanat ion:  The last  pass of  th is  sor t  was. just  success-  Explanat ion:  This is  the number of  passes remain ing unt i l

fu l ly  completed.  job complet ion.  NNN is  design in format ion
System Act lon:  None.  for  the Model  12 and Model  1 5.  For  fur ther
User Rebponse:  None.  explanat ion,  refer  to  the d iagnost ic  a ids in

the l9M System/3 Disk Sort Program Logic
Manual. LY21-0517.

SD692-XXXXXX SORTED RECORDS PLACED ON System Act ion:  None.
OUTPUT FILE User Response:  None.

Code:  l - ln format iorr
Explanat ion:  The last  pass of  th is  sor t  was just  success-  SD695-XXXX USED FOR WOR K F ILE

fu l ly  completed.  The output  record selec-
ted and generated f rom the input  records Code:  l - ln format ion
have been sor ted and p laced on your  out-  Explanat ion:  This is  the number of  t racks of  work f i le
put  f  i le .  used in th is  sor t .

System Act ion:  None.  Svstem Act ion:  None.
User Response:  None.  User Response:  None.

SD693_NO INPUT RECORDS FOUND

Code: A-Action
Explanat ion:  No records were found in the input  f i le .
System Act ion:  Hal t  C1234 (Model  6)  or  hal t  2C (Model

10 ,  Mode l  12 ,  o r  Mode l  15 )  occu rs .
User Response:  Check input  f i le  to  ensure that  i t  is  the

proper f i le  and conta ins records you want
to sor t .  Take opt ion 0 to cont inue the
job and create a nul l  output  f i le  or  take
opt ion 3 ( immediate cancel) .
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SD71  1 - I \ 4OUNT OUTPUT TAPE

Code;
Exp lana t i on :

System Actiorr:
User Respronse:

A-Act ion

The ou tpu t  tape is  no t  requ i red  un t i l  the
intermediate merge passes are ctone.
The program ha l ts .

Mount  the  tape.  l f  the  ou tpu t  f  i l e  uses
the  same tape dr ive  as  the  input  f  i l e ,  re -
move the  input  f i l e  and rep lace  i t  w i th
the  ou tpu t  f  i l e  ree l .  Do no t  rep ly  to  the
ha l t  un t i l  the  ou tpu t  f  i l e  ree l  i s  mounted .

SD929_WORK

Code:
Exp lana t i on :

System Action:

User Response:

F I L E  P E R M A N E N T  I / O  E R R O R

A-Action

A permanent  unrecoverab le  l /O er ro r  has
occur red  dur ing  the  read ing  o f  records
f rom your  work  f i le .
The job  cannot  cont inue.  Ha l t  CD4
(Mode l  6 )  o r  ha l t  29  (Mode l  10 ,  Mode l

1 2, or Model 1 5) occurs.

Opt ion  3  ( immedia te  cance l ) .  Resubmi t
the  job .  l f  e r ro r  pers is ts ,  con tac t  I  BM
for hardware support.

Code: l -  I n f o r m a t i o n
Explanat i ,cn:  The sor t  job has been completed.
System Ar: t ion:  None.
User Response:  None.

SD9O2- *  *  * *  *ABNORMAL EOJ*  * *  N  *

Code: l - l n f o r m a t i o n
Explanat ion:  Errors have prevented the sor t  iob f rom

be ing  run .
System Ar: t ion:  None.
User Response:  Review previous messages,  correct  errors,

and resubmit  iob.

S D 9 2 8 - I N P U T  F I L E  P E R M A N E N T  I / O  E R R O R

Code: A-Act ion
Exp lanat ion :  A  permanent ,  unrecoverab le  l /O er ro r  has

occur red  dur ing  the  read ing  in  o f  records
f r o m  y o u r  i n p u t  f i l e .

Sys tem Act ion :  The job  cannot  conr inue.  Ha l t  C125
(Mode l  6 )  o r  ha l t  28  (Modet  10 ,  Mode l
1  2 ,  o r  Mode l  1  5 )  occurs .

User  Resp,cnse:  Opt ion  3  ( immedia te  cance l ) .  Resubmi t

the  job .  l f  e r ro r  pers is ts ,  con tac t  IBM fo r
hardware support.

SDg2A_OUTPUT F ILE  PERMANENT I /O  ERROR

Code: A-Action
Exp lanat ion :  A  permanent  unrecoverab le  l /O er ro r  has

occur red  wr i t ing  to  your  ou tpu t  f  i l e .
Sys tem Act ion :  The job  cannot  cont inue.  Ha l t  CD34

(Mode l  6 )  o r  ha l t  24  (Mode l  10 ,  Mode l
1  2 ,  o r  Mode l  1  5 )  occurs .

User  Response:  Opt ion  3  ( immedia te  cance l )  o r  op t ion  2
(cont ro l led  cance l ) .  Resubmi t  the  job .

l f  e r ro r  pers is ts ,  con tac t  IBM fo r  hardware
support.

S D g 2 D - S O R T  T A S K  C H A I N  A T T E M P T  F A I L E D

Code: A-Act ion
Exp lanat ion :  A f te r  execut ing  a  CCP/Disk  Sor t

p rogram,  the  a t tempt  to  cha in  to  the  nex t
task  was no t  success fu l .  E i ther  no t
enough task  cha in  queues were  spec i f ied
in  the  ass ignment  se t ,  o r  there  rs
insu f f i c ien t  TP buf fe r  space.

Sys tem Act ion :  Message 2D (Mode l  15 ,  5704-SM7 on ly )
User  Response:  Opt ion  1  ( re t ry ) .  A t tempt  to  execure

t h e  t a s k  c h a i n  a g a i n .  O p t i o n  2
(cont ro l led  cance l ) .  The nex t  p rogram

must  be  i r r i t ia ted  by  the  opera tor .



SD92E_WORK F ILE  TOO SMALL

Code:
E x p l a n a t i o n :

System Action:

User  Response:

A-Act ion
W h i l e  b u i l d i n g  t h e  w o r k  f i l e ,  d i s k  s o r t
ran  ou t  o f  soace.

The job  cannot  cont inue.  Ha l t  C1 245
(Mode l  6 )  o r  ha l t  2E (Mode l  10 ,  Mode l

12 ,  o r  Mode l  1 l i )  occurs .

Opt ion  3  ( immedia te  cance l ) .  A l loca te

more  t racks  fo r  the  work  f i le ,  and resub-

mi t  the  job .  l f  au tomat ic  work  f i le

a l loca t ion  is  be ing  used,  you can make

more  work  a rea  ava i lab le  by  de le t ing  un-
necessary  f i les  (p re fe rab ly  on  the  f i xed
un i ts ) ,  o r  by  mount ing  a  pack  hav ing  ade-
quate  work  a rea  ava i lab le .  l f  au tomat ic
w o r k  f  i l e  a l l o c a t i o n  i s  n o t  b e i n g  u s e d ,  y o u

can make more  work  a rea  ava i lab le  by  us-
ing  a  f  i l e  s ta tement  des ignat ing  adequate
work  area .

SD92F-OUTPUT F ILE  TOO SMALL

System Action:

User Response:

A-Act ion

When ca lcu la t ing  the  number  o f  t racks

needed fo r  the  ou tpu t  f i l e ,  d isk  sor t

found tha t  the  ou tpu t  f i l e  was  too  smal l ,

o r  wh i le  wr i t ing  to  the  ou tpu t  f i l e ,  d isk

sort ran out of space.

Ha l t  CD2 (Mode l  6 )  o r  ha l t  2F  (Mode l  10 ,

Model 1 2. or Model 1 5) occurs"

O p t i o n  1  ( c o n t r o l l e d  c a n c e l ) .  l f  t h e  h a l t

occurs  p r io r  to  the  in te rmed ia te  passes  o f

the  sor t ,  another  ha l t  w i l l  be  l i ke ly  to

occur  in  the  la te r  phases .  A  1-op t ion  w i l l

a l low the  sor t  to  take  p lace  and records

to  be  pu t  on  the  ou tpu t  f i l e  u r r t i l  no  nrore

space is  ava i lab le .  Opt ion  3  ( immedia te

cance l ) .  E i ther  a l loca te  more  t racks  fo r

a  d isk  ou tpu t  f i l e  o r  use  a  la rger  tape ree l

o r  mu l t i ree l  fo r  a  tape ou tpu t  f i l e .  Resub-

mi t  the  job .

Code:
E x p l a n a t i o n :
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Appendix G. Instruct ions for Execut ing the Disk sort  sample program

When you rece ive  the  d isk  sor t  p rogram,  per fo rm the  fo l low-
ing  ins ta l la t ion  procedures  :

1 .  i1 '  you  rece ived the  d isk  sor t  p rogram wi th  the  sys tem
control programs and have performed the program
product  genera t ion  dur ing  sys tem genera t ion ,  go  to
s tep  3 .

2 .  For  your  sys tem,  per fo rm the  opera t ions  f  o r  p rogram

Product  Genera t ion  and Comple t ing  Sys tem Genera-
t iorr described in the Operator 's Guide

3.  You shou ld  now ver i fy  tha t  the  d isk  sor t  p rogram is
opera t iona l  by  execut ing  the  d isk  sor t  sample  pro-
gram.  Genera l  opera t ing  procedures  fo r  d isk  sor t  may
ber  found in  the  Opera tor ' s  Gu ide .  To  execute  the
samplr: program, perform the procedure under Sample
Program,-to execute i t  on the Model 6, perform the
procedure under Sample program for Modet 6.

Note: There is no sample program {or CCp/Disk Sort.

Sample Program for Model 6

For  the  Moc le l  6 ,  the  d isk  sor t  sample  program is  a  p rocedure
on the  c l i s t r ibu t ion  d isk  car t r idoe .

M o u n t  d i s t r i b u t i o n  d i s k  c a r t r i d g e  o n  R 1  a n d  s e t  t h e  D I S K
D R I V E  1  O N / O F F  S W I T C H  t o  O N .  W h e n  t h e  d i s k  d r i v e
is  ready  fo r  use ,  move PROGRAM LOAD swi tch  to  ON.

You must  now respond to  the  keywords  tha t  appear  on  the
data  en l ry  keyboard .

Keyword

DATE-

R E A D E R _

READY_

LOAD

DATE

SWITCH

F I L E

NAME-

U N I T _

(mm/ddiyy)-

(00000000)-

N A M E -

U N I T -

PACK*

LABEL-

RECORDS-

TRACKS-

LOCATION-

R E T A I N -

DATE_

Your Keyboard Response

mmddyy (current  month,
date,  and year)  and press
PROG START.

Press PROG START.

LOAD and press PROG
START.

$D$SPL and press PROG
START.

R1 and press PROG START.

Press PROG START.

Press PROG START.

INPUT and  p ress  PROG
START.

R1 and press PROG
START.

Enter  the proper pack
ident i f  icat ion and press
PROG START.

Press PROG START.

Press PROG START.

1 and press PROG START.

Press PROG START.

T and press PROG START.

Press PROG START.



Keyword

F I t - E

M O D I F Y

READY_

CALL

Your Keyboard Response

NAME- Press PROG START.

RUN and press PROG
START. $G RECL-0096,
REC#-000064 and press
PROG START.

CALL and press PROG
START.

NAME- $D$SP1 and press PROG
START.

UNIT -  R1  and  p ress  PROG START.

Sampfe Program for Model 8, Model 10, Model 12, and
Mode l  15

For  the  Mode l  8 ,  Mode l  10 .  Mode l  1  2 ,  and Mode l  1  5 ,  the
d isk  sor t  sample  program is  a  p rocedure  on  the  d is t r ibu t ion
d isk  car t r idge .

Wi th  the  sys tem on F1,  mount  d is t r ibu t ion  d isk  car t r idge
O N  R 1  A N d  S C t  t h c  D I S K  D R I V E  1  O N / O F F  S W I T C H  t O  O N .
The READY l igh t  ind ica tes  when the  d isk  d r ive  is  ready  fo r
use .  l f  the  sys tem input  dev ice  is  o ther  than the  MFCU.
set  the  ADDRESS/DATA swi tches  as  requ i red .  Set  the
P R O G R A M  L O A D  S E L E C T O R  t o  R E M O V A B L E  D t S K .
Press  PROGRAM LOAD,  and en ter  the  fo l low inq
s ta tements  v ia  your  sys tem input  dev ice .

//  DAf E mmddyy

// LOAD $D$SPL, R1
/ /  F I L E  N A M E . I N P U T ,  U N I T - R 1 .  P A C K . X X X X X X ,

TRACKS-1

/ /  R U N

sG RECL-0096, REC #-000064
/&
/ / C A L L  $ D $ S P 1 ,  R 1
/ /  R U N

where

mmddyy =  cor rec t  da te .
XXXXXX = proper  pack  ident i f i ca t ion .

These are  a l l  the  en t r ies  tha t  you  need to  make.  As  the

sor ted  f i le  i s  p r in ted ,  the  records  shou ld  be  in  co lumns 10-

15.  The READY l igh t  ind ica tes  tha t  the  sample  program

has ended.

For  the  Mode l  8  o r  Mode l  10 ,  EJ  is  d isp layed when the
f i le  to  be  sor ted  has  been bu i l t .  To  cont inue w i th  the
sor t  job ,  p ress  conso le  START or ,  i f  you  have DPF,  the
program 1  HALT/RESET key .

These are  a l l  the  responses  tha t  you  must  make.  When the
sor ted  f  i l e  i s  p r in ted ,  the  records  shou ld  be  in  descend ing
order  in  co lumns 10-15.  When the  READY keyword  appears ,
the  sample  program has  ended.
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Appendix l-1. CCP/Disk Sort Specifications Differences

This  e rppend ix  i s  des igned as  a  re fe rence gu ide  fo r  the
fo l low ing  Sys tem/3  CCP/Disk  Sor r  users :

o  Mode l  4 ,  Program Number  5703 SM2

o Mode l  15 ,  Program Number  b704-SM7

C C P / D I S K  S O R T  O V E R V l E W

The l l lM Sys tem/3  CCP/Disk  Sor t  p rogram is  a  d isk - res ident
program wh ich  sor ts  a  da ta  f  i l e  in to  e i ther  ascend ing  or
descend ing  sequence.  The sor t ing  is  executed  under  the
cont ro l  o f  the  Communica t ions  Cont ro l  p rogram (CCp)  on
Systern /3  Mode ls  4  o r  15 .  Any  d isk  f i le  o rgan iza t ion  sup-
ported by the System/3 disk system management may be
used as  input  to  the  sor t .  Th is  inc ludes  indexed,  d i rec t .
a n d  s e q u e r r t i a l  f i l e s .

The user  supp l ies  OCL s ta tements  and sor t  spec i f i ca t ions
to  the  CCP/Disk  Sor t  genera tor  p rogram ($DGSRT) .

$DGSRT does no t  run  under  cont ro l  o f  CCp;  ra ther ,  i t
genera tes  an  ob jec t  p rogram tha t  can  la te r  be  executed
as  a  us ;er  task  under  CCP cont ro l .  Th is  same ob jec t  p rogram
can a lso  execute  in  a  ba tch  mode,  ra ther  than under  CCp.
ln  o rder  to  execute  the  ob jec t  p rogram,  e i ther  in  ba tch
mode or  under  CCP,  the  en t i re  CCP/Disk  Sor t  p rogram
($DG.ALL)  must  be  present  on  the  program pack  dur ing
genera t ion  and execut ion .

The CCP/Disk  Sor t  Program requ i res  the  use  o f  the  Over lay
L i n k a g e  E d i t o r  d u r i n g  t h e  g e n e r a t i o n  p h a s e .  T h e  O v e r l a v
L i n k a g e  E d i t o r  m u s t  r e s i d e  o n  t h e  s a m e  p a c k  o n  w h i c h  t h e
CCP/Disk  Sor t  Program res ides .

OCL s ta tements  fo r  $DGSRT can be  supp l ied  f  rom the
sys tem input  dev ice  or  f rom a  procedure  l ib ra ry  memoer .
S o r t  s p e c i f i c a t i o n s  c a n  b e  s u p p l i e d  f r o m  t h e  s y s r e m  I n p u t
dev ice ,  f rom a  procedure ,  o r  f rom a  source  l ib ra rv  member .

A  l i s t i r r g  o f  t h e  s o r t  s p e c i f i c a t i o n s  a n d  i n f o r m a t i o n a l
m e s s a g e s  i s  o p t i o n a l .  ( S e e  c o l u m n  2 7  i n  C h a p t e r  3 . )  W h e n
requested ,  they  are  l i s ted  on  the  pr in te r  on ly  i f  log  on  is
spec i f ied .

The number  o f  sor t  specr f i ca t ions  may be  more  l im i ted
when genera t ing  a  CCP/Disk  Sor t  p rogram because i t  must
r u n  i n  a  m i n i m u m  o f  I 2  K  b y t e s  o f  m a i n  s t o r a g e .

F I  LE STATEMENT CONSI  DERATIONS

For  CCP/Disk  Sor t  genera t ion ,  the  F ILE s ta tements  fo r
input ,  work ,  and ou tpu t  a re  needed to  p rov ide  the
LABEL parameters .  The LABEL parameters  a re  used as
the  f  i l e  NAME for  the  ob jec t  p rogram execut ion .  Th is  i s
done so  tha t  mu l t ip le  sor ts  can be  executed  in  a  s ino le
CCP sess ion .

l f  any  o f  the  sor t  f  i l es  ( input ,  work ,  and ou tpu t )  a re
phys ica l l y  on l ine  dur ing  genera t ion .  the  F  ILE s ta remenr
must  be  va l id  fo r  tha t  f  i l e .

l f  t h e  s o r t  f  i l e  i s  n o t  o n l i n e  t h e  F I L E  s t a t e m e n t  m u s t
s t i l l  be  syn tac t ica l l y  cor rec t  and conta in  a  TRACKS
p a r a m e t e r  a n d  a  v a l i d  L A B E L  p a r a m e t e r .  T h e  U N I T  a n d
TRACKS parameters  do  no t  have to  be  the  ac tua l  va lues
to  be  used when runn ing  the  sor t ,  bu t  they  must  be  present
The UNIT parameter  cannot  spec i fy  a  nonremovab le  un i t .

$ S O U R C E  a n d  $ W O R K  f i l e s  m u s t  b e  p r o v i d e d  f o r  t h e
genera t ion  o f  the  ob jec t  modu le ,  and bo th  f  i l es  must
r e s i d e  o n  a  5 4 4 4  s i m u l a t i o n  a r e a .

1 4 8



Mul t ip le  Input  F i les  (Mode l  15  on ly )

Inp{ - r t  can  be  f  ronr  e i ther  o f  the  fo l lowrnq dev ices .

o  3340 Dr rec t  Access  Storage Fac i l r t y

o  :1344 Dr recr  Access  Storaue

Up to  e igh t  f i l es  can be  used as  i r rp , - r t  us ing  a ly  c r_ , r r i l ; i i i a t r i_ . r r
o l  l f i u  [ J f e u e a j t r i g  d e v , c e s .  T i r e  I r l u  i l u i ] ! u ]  : D t  g L : a : . - , . 1  : i ! , ; i  i : . l u j i

b e  I N P U T  o r  I N P U T 1  { b u t  n o t  b o t h i ,  i N P U T 2 ,  i N p U T 3
l N P U T 4 ,  l N P U T S ,  I N P U T O ,  t N P U T T ,  a n d , . ' o r  t N p t J T B l  "

T h e  f i l e s  a r e  p r o c e s s e d  l N P l , t T  ( o r  l N p U T l  )  s e r r a i r y  t o
I N P U T S  r e g a r d l e s s  o f  t h e  o r d e r  o f  t h e  O C L  F I L E  s r a t e
ments .  The lowest  numbered input  f r le  i s  p rocesscc i  lu l l v
f i rs t ,  then the  nex t  numbered input  f  i l e  w i i i  be  processed
tn  i t s  en t r re ty ,  then the  nex t  un t i l  a l l  the  t i les  have been
ind i , , r idua l l y  p rocessed in  sequence.  For  a  par t rcu la r  Crsk
sor t  run .  the  input  f i l es  do  no t  have to  be  nr . rmbcrec j
s e r r a l l y ; t h a t  i s ,  t h e  f i l e  n a m e s  m a y  b e  l N p U T 3 ,  t N p U T s
a n d  l N P U T S r ,  o r  a  p a r t i c u l a r  r u n  c o u l d  h a v e  j u s t  l N p U T g
as t f ie  Input  f i l e .

Nof t? :  fhe  record  lengths  o f  a l i  c j i sk  f  i l es  rnus t  t le  the  sarne .
A lso  no te  tha t  the  UNIT parameter  rs  userJ"

" t fre LnBgL parameters are used as the tt te NAME tor rne
oblcct program executron.

Output Fi le Over Input Fi le Considerations for Model 4

l f  I npu t  F i l e  l s  i  Ou tpu r  Ove r  I npu t /
Direc t  (See Note)  No

Indexet j  (See Note)  No- -  - - _ -  r v v v , ! v ( u /

Set . iuer r t ra l  Yes

/y'rrre. '  Addrout sort is recommended_
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Work Record Length

Work  record  lengths  cannot  be  less  than th ree  by tes .  Th is
means tha t  the  length  o f  the  sor t  con t ro l  f  ie ld ,  p lus  the
length  o t  the  dara  f ie lds  ( i i  any i ,  rnus t  be  th ree  by tes  or
qrea ter .  l f  the  work  record  length  is  less  than th ree  by tes ,
d o' i ;gfrost lc ryrcssi" ige (sl i3$1i i / ! , i i ,  i te ;ssueci oui lng sorl
genera t iOn and th t l  SOr ! ,1 ;111r r r : i  5e  eXecuted .  l f  neceSSarV,
spec i fy  a  min imum 3-by te  r :on t ro l  f  ie ld  wh ich  you can
: i o p  i X  i ; i  i ; i i ! . i i i i t i  2 8  o t  l n c  i t t r d . i r r  i i d L u i i t u r i . i  a t  o u t D u t

t ime.  Be care f  u l ,  there  may be  da ta  in  por t ions  o f  the
cont ro l  f  ie ld  tha t  may be  requr red  in  the  ou tpu t  record .

Norc :  f  he  work  record  length  d iscussed is  no t  the  va lue
spec i f  ied  in  the  CCP DISKFI  LE s ta tement .  The record
length  spec i f ied  in  the  DISKFILE s ta tement  fo r  the  wc l rk
f  r le  must  a lways  be  256.
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CCP/Disk Sort  Object  Program Generat ion Job Stream

Examp le

I | A
/ /  LOAD $DGSRT,un i t

E
/ /  COMPILE  OBJECT-XX,  (L INK  ADD.SOOO)

tr
/ /  F IL -E  NAME $SOURCE,TRACKS 10 ,  .  .  .

tr
/ /  F IL -E  NAME $WORK,TRACKS iO ,  .  .  .

t r E
/ /  F IL -E  NAME INPUT,LABEL  SAMPIN ,  .  .  .  ( f i l e  desc r i p t i on )

A I I t r
/ l  F ILE  NAME WORK,LABEL  SAMPWK,  .  .  .  ( f i l e  desc r i p t i on )

g t r
l /  F l LE  NAME OUTPUT,LABEL  SAMPOT,  .  .  .  ( f i l e  desc r i p t i on )

/ /  R U N

IE
(header  spec i f  i ca t ion)

( record  ty i f  i ca t ions)

@
( f  ie ld  spec i f  i ca t ions)

t!
pe spec

/ "  (e r rd  o l '  f  i l e )

/ /  E N D

Use e i ther

stateme ntI
l l  SOCSnT is  the CCP/Disk Sort  module name.

f l  f  f 'e  uni t  parameter  speci f  ies the pack on which
the CCP/Disk Sort  program resides.  The codes
a r e F 1 , R l  , F 2 ,  o r  R 2 .

E The C,OMPILE statement  is  va l id  for  the Model
15 only.  The OBJECT parameter  speci f ies the
uni t  on which the object  program is  to be
ca ta logued .

[ l  f f , "  over lay l inkage edi tor  requi res that  the
$SOURCE and  $WORK f i l es  be  10  t racks .

1 5 0

The LABEL keyword  ident i f  ies  the  ac tua l  inpu t

f i le  name a t  execut ion  t ime ( in f i le  -  see  i tem 
@

of CCP Assignment Set Statement Examplel .

Same as  fo r  D isk  Sor t  (see  the  d iscuss ion  on  OCL

Sta tements  in  Chapter  2 ) .  A lso  see the  head ing

File Statement Considerations in this appendix.

The F ILE s ta tement  fo r  WOR K must  be  present  in

CCP/Disk  Sor t .

T h e  L A B E L  k e v w o r d  i d e n t i f  i e s  t h e  a c t u a l  w o r k  f  i l e

name (wrkf i l  -  see i tem 
@ "t 

Example, CCP

Assi g n men t Set Sta temen ts.

tr

E

1l

IN



g

IE

The LABEL keyword ident i f  ies the actual  output
f i le  name (out f i l  -  see i tem 

O " ,  
CCp Assignment

Set Statement Examplel .

The header speci f  icat ion f  ie ld def  in i t ions f  or  co l -
umns 1-34 for  CCP/Disk Sort  are the same as those
def  ined for  d isk sor t  (see Chapter  3) .

CCP/Disk Sort  header speci f  icat ion f  ie ld def  in i t ion
var iat ions for  co lumns 35-80 fo l lows.

Columns 35-36 are reversed for system use.
Co lumn 35 cannot  be  used because on ly  one sor t
a l g o r i t h m  e x i s t s .

Colunns 37-38 contain the Model 'l 
5 storage size

requr red  to  execute  the  ob jec t  modu le .  Spec i fy
a  v a l u e  f r o m  1 2 K  t o  4 8 K  i n  2 K  i n c r e m e n t s .

Co lumn 39:  Mode l  4  must  conta in  an  R,  wh ich
ind ica tes  tha t  a  record  length  ex is ts  in  co lumns
4 0 - 4 3 .  M o d e l  1 5  m u s t  c o n t a i n  e i t h e r  a  C  o r  a n  R .
A C ind ica tes  tha t  the  sor t  cha ins  to  the  nex t  task .
An R or  C ind ica tes  tha t  a  record  length  ex is ts
in  co lumns 40-43.

Note :  For  p rogram numbers  5799 ATF,  STgg ATG,
a n d  5 7 9 9 - A T H ,  c o l u m n  3 9  c a n  c o n t a i n  o n l y  a n  R .

Colunns 4G43 contain the input f  i le record
l e n g t h ,  r i g h t  j u s t i f i e d  w i t h  o r  w i t h o u t  l e a d i n g
zeros .

Note :  l f  a  user  comment  ex is ts  i r r  co lumns 40-43,
you must  e i ther  shor ten  the  comment  o r  remove i t .
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Columns 44-72 contain any comment you wish to
use.

Note:  l t  you are redoing the header s tatement  for  a
program not  prev iously  used by CCP/Disk Sort ,
remember to rewr i te  the comment s ince columns
40-43 now conta in data of  a d i f ferent  nature.

Columns 73-74 are not used.

Columns 75-80 contain the name given to the object
program. This is  the name that  you enter  f rom the
terminal  to  invoke the sor t .  The entrv  can be:

1 . A va l id  p rogram name.  The f  i r s t  charac ter
must  be  a lphabet ic ,  bu t  cannot  be  a  # ,  $ ,  o r
@ charac ter .  The remain ing  charac ters  must
be  a lphamer ic  w i th  no  embedded b lanks  or
spec ia l  charac ters .

B l a n k .  T h e  d e f a u l t  i s  S R T O B J .

Note :  D lR,  ALL,  and SYSTEM are  reserved names
and must  no t  be  used as  program names.

l !  for  record type speci f icat ions,  see Chapter  4.

@ For  f  ie ld  spec i f  i ca t ions ,  see  Chapter  5 .

2 .

C C P / D i s k  S o r t  S p e c i f  i c a t i o n s  [ f  i f f e r e n c e s t c l



CCP Assignment Set Statements Example

S A M P I N  ( i n f i l e )  i s  t h e  s a m e  L A B E L  k e y w o r d  g i v e n

f o r  F I L E  N A M E  I N P U T  i n  t h e  j o b  s t r e a m  ( s e e  i t e m

fl in tfre Sample CCP/Disk Sort Job Streaml .

T h i s  f i l e  c a n  b e  S H R  o r  N O S H R  a n d  t h e  v a l u e  o f

aaaa is  the  same va lue  used in  co lumns 40-43 o f

the  header  s ta tement  ( record  length) .

SAMPWK (wrk f  i l )  i s  the  same LABEL keyword  g iven

f o r  F I L E  N A M E  W O R K  i n  t h e  j o b  s t r e a m  ( s e e  i t e m

@ in tfre Sample CCPlDisk Sort Job Stream\.

T h i s  f  i l e  m u s t  b e  N O S H R  a n d  R E C L  m u s t  b e  2 5 6 .

S A M P O T  ( o u t f  i l )  i s  t h e  s a m e  L A B E L  k e y w o r d  g i v e n

f o r  F I L E  N A M E  O U T P U T  i n  t h e  j o b  s t r e a m  ( s e e

item f,f in the Sampte CCPlDisk Sort Job Stream\.

Th is  f i le  must  be  NOSHR.  The va lue  o f  bbb can be :

The va lue  spec i f  ied  in  co lumns 29-32 o f  the

header  s ta tement .

.  A  3  i f  SORTA is  spec i f ied

o
SAMPI N.O RG-C. R ECL-aaaa

o
SAM PWK,O RG.C, R EC L-256

o
SAMPOT,O RG C.RECL-bbbb

E-anynam,PGMDATA YES,SO RT-Y ES,

I  N/CG/NOSH R,SAM P\ I /K/CA/NOSH R.

/ /  D I S K F I L E  N A M E

/ /  D I S K F I L E  N A M E .

/ /  D  I S K F  I L E  N A M E .

/ /  PROGRAM NAM

o
F I  LES. 'SAMP

o
SAMPOT/CO/NOSH R'



CCtt/Disk Sort Execution (Batch Mode) Job Stream
Example

I|
/ /  LOAD name,uni t

a
-

l l  F ILE NAME-SAMPIN,UNIT-xx ,PACK-xxxxxx , .  .  .
g

+
l /  F ILE  NAME SAMPWK,UNIT -xx .PACK-xxxxxx , .  .  .

a
/  /  F ILE  NAME-SAMPOUT,UNIT -xx ,PACK-xxxxxx , .  .

/ /  RUN

o

g

The name is  the  name g iven to  the  ob jec t
program in  co lumns 75-80 o f  the  header  card  a t
genera t ion  t ime.  l f  no  name was spec i f ied ,
t h e  d e f a u l t  i s  S R T O B J .

These parameters  must  a l l  be  cor rec t  fo r  the
input ,  work ,  and ou tpu t  f  i l es .
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Appendix l .  ccP/Disk sort Program for system/3 Models g, 10, 12,lsA,l58, and lbc

Append ix  I  po in ts  ou t  the  d i f fe rences  be tween rne
CCP/Disk  Sor t  Programs fo r  Mode ls  B ,  10 ,  12 ,  and 15A,
15B,  and 15C and the  cor respond i r rg  D isk  Sor t  p rogram
for  these sys tems.  For  a  descr ip t ion  o f  the  CCP/Disk
Sor t  Program,  re fe r  to  Append ix  H o f  th is  manua l .

These CCP/Disk  Sor t  Programs are  c lass i f  ied  as
programming RPOs ( reques t  fo r  p r ice  quota t ion)  ra ther
than as  Program Produc ts .  Your  IBM marke t ing  represen-
ta t i ve  can prov ide  in fo rmat ion  about  RpOs.

/r/ofe. '  Automatic work f i le al location is not supporteo
by  CCP/Disk  Sor t  Programs.

C C P / D I S K  S O R T  P R O G R A M  ( P R O G R A M  N U M B E R
5799.ATF)

Th is  CCP/Disk  Sor t  Program is  used on  Sys tem/3  Mode l  g

or  1  0 ,  and opera tes  under  cont ro l  o f  SCP 5702-SC1 .  The
genera ted  ob jec t  p rogram can be  executed  under  cont ro l
o f  the  Communica t ions  Cont ro l  Program (program number
5702-SC1,  fea ture  6033) .  The CCP/Disk  Sor t  p rosram
(program number  5799-ATF)  i s  func t iona l lV  ident rca l
to  the  D isk  Sor t  Program fo r  the  Mode ls  8  and 10
(Program Produc t  number  5702-SM 1  ) .

l . l s ing  CCP/Disk  Sor t ,  sor t  genera t ion  requ i res  12K by tes
cr f  ma in  s to rage and a  5444 D isk  S torage Dr ive .

l -o  execute  the  genera ted  sor t  p rogram,  12K by tes  o f  ma in
s lo rage is  requ i red .  The fo l low ing  dev ices  are  suppor reo
for  the  input ,  work ,  and ou tpu t  f  i l es :

.  5444 Disk Storage Drrve

. 5445 Disk Storage

. 5448 Disk Storage Drive

C C P / D I S K  S O R T  P R O G R A M  ( P R O G R A M  N U M B E R
5799-ATG)

Th is  CCP/Disk  Sor t  Program is  used on  Sys tem/3  Mode l  12
and opera tes  under  cont ro l  o f  SCP 5705-SC1.  The
genera ted  ob jec t  p rogram can be  executed  under  cont ro l
o f  the  Communica t ions  Cont ro l  Program (program number
5705 SC1,  fea ture  6070 or  607 i  ) .  The CCP/Disk  Sor r
Program is  func t iona l l y  iden t ica l  to  the  D isk  Sor t  p rogram

for  the  Mode l  12  (Program Produc t  number  b705 SM1)
w r t h  o n e  e x c e p t i o n ,  o n l y  o n e  i n p u t  f  i l e  c a n  b e  s p e c i f  i e d
on th is  CCP/Disk  Sor t  Proqram.

Us ing  CCP/Disk  Sor t ,  sor t  genera t ion  requ i res  12K by tes
of main storage and a 3340 Direct Access Storage
F a c i l i t y .

To  execute  the  genera ted  sor t  p rogram,  1  2K by tes  o f
main  s to rage is  requ i red .  Input ,  work ,  and ou tpu t  f  i l es
can res ide  in  the  main  da ta  a rea  or  in  the  s imu la t ion  area
of  a  3340 D i rec t  Access  Storage Fac i l i t y .

C C P / D I S K  S O R T  P R O G R A M  ( P R O G R A M  N U M B E R
5799-ATH)

Th is  CCP/Disk  Sor t  Program is  used on  Sys tem/3
M o d e l  1 5 A ,  1 5 8 ,  o r  1 5 C  a n d  o p e r a t e s  u n d e r  c o n t r o l  o f
SCP 5704-SC1.  The genera ted  ob jec t  p rogram can be
executed  under  cont ro l  o f  the  Cornmunica t ions  Cont ro l
Program (program number  5704 SC1,  fea ture  6033,6070.
o r  6 0 7 1 ) .  T h e  C C P / D i s k  S o r t  P r o g r a m  i s  f u n c t i o n a l l y
ident ica l  to  the  D isk  Sor t  Program fo r  the  Mode l  15
( P r o g r a m  P r o d u c t  n u m b e r  5 7 0 4  S M 1 )  w i t h  o n e  e x c e p t i o n ,
the  on ly  dev ices  suppor ted  by  the  CCP/Disk  Sor t  Program
f o r  t h e  i n p u t ,  w o r k ,  a n d  o u t p u t  f  i l e s  a r e  t h e  f o l l o w i n g :

.  5444 D isk  S torage Dr rve

. 5445 Disk Storage

o 3340 D i rec t  Access  Storage Fac i l i t y

In  us ing  CCP/Disk  Sor t ,  sor t  genera t ion  requ i res  12K by tes
o f  ma in  s to rage.

To execute  the  genera ted  sor t  p rogram,  f rom 1  2K to  48K
bytes  can be  spec i f  ied ;  however ,  the  max imum task  s ize
under  CCP is  32K bv tes .



ADDROUT sor t :  The type of  sor t  where the outpur
consists  of  record addresses in  the input  f i le .

Appendix J.  Glossary

generation phase: The part of the sort program that trans-

la tes  the  sequence specr f i ca t ions  in to  mach ine  language.

a lphabet ic  charac ter :  Le t te rs  A  th rough Z  ar rd  spec ia l  inpu t :  Data  t rans fer red  to  computer  s to rage fo r  p rocess ing .

synrbo ls  # '  $ '  a r rd  @ 

in teger :  A  whore  number  s to red  in  hexadec imar  (b inary )

a lphamer ic  charac ter :  The a lphabet ic  charac ters  de t inec l  fo rm.
anc l  nurner ic  charac ters  0 -9 .

l ib ra ry :  An area  on  d isk  tha t  con ta ins  p rocedure  members ,
b lock :  A  predef ined un i t  o f  s to rage space fo r  f i l es  on  the  source  members ,  load  members ,  and subrout ine  members
d is l< .  For  example ,  1  b lock  -  2 t i60  by tes .  as  we l l  as  a reas  requ i red  by  the  sys tem cont ro l  p rogram.

For  example ,  sor t  i s  s to red  in  the  l ib ra ry .
by te :  1 -he  representa t ion  o f  a  charac ter  by  e rqh t  b inary
d ig i ts ;  the  amount  o f  s to rage rec lu i red  fo r  one EBCDIC normal  cont ro l  f ie ld :  Any  cont ro l  f ie ld  tha t  i s  spec i f ied  by
charac ter .  an  N in  co lumn 7  o f  the  f ie ld  sequence spec i f i ca t ions .

cond i t iona l  fo rce :  The cont ro l  f  re ld  charac ter  i s  rep laced OCL:  Opera t ion  cont ro l  language.
be fore  the  record  is  sor ted ,  on ly  i f  the  cont ro l  f ie ld  in  the
tnput  record  contarns  a  par t i cu la r  en t ry .  OCL s ta tement :  A  s ta tement  tha t  iden t i f ies  the . job  and i t s

process ing  requ i rements  to  the  cont ro l  p rogram.
cons tan t :  Data  tha t  does  no t  change dur ing  execut ion  o f
a  p rogram.  oppos i te  cont ro l  f ie ld :  Any  cont ro l  f  ie ld  tha t  i s  spec i f  ied

by  an  O in  co lumn 7  o f  the  f ie ld  sequence spec i f i ca t ions .
cont ro l  f ie ld :  Or re  o r  more  spec i f ied  f ie lds  tha t  a re  com,
pared to  de termine the  record  sequence in  t l - r r - .  ou tpu t  f i l e .  ou tpu t :  Data  t rans ter red  f rom computer  s to rage to  p r in ted

f o r m ,  d i s k ,  o r  t o  t h e  d i s p l a y  s c r e e n .
da ta :  A  co l lec t ion  o f  fac ts ,  num[>ers ,  le i te rs ,  and syrnbo ls
tha t  car r  be  processed by  a  computer .  ou tpu t  f i l e :  F i le  resu l t ing  f rom the  sor t .

da ta  f ie fd :  See f ie ld .  over f low f ie ld :  In  a  summary  taga long sor t ,  the  f ie ld  tha t

a l lows fo r  an t ic ipa ted  f  ie ld  expans ion .
execut ion  phase:  The par t  o f  the  sor l  p rogram t l ta t  ge ts
the  records  you want  to  sor t ,  sor ts  the  records ,  and wr i tes  packed da ta  f ie ld :  Each by te  w i th in  a  f  ie ld  represents  two
the  sor ted  records  on to  the  ou tpu t  f i i e .  numer ic  d ig i ts  except  the  low-order  by te ,  wh ich  conta ins

the  s ign .  For  non low-order  by tes ,  b i ts  0 -3  fo r  one d ig i t ;
f ie ld :  One or  more  ad jacent  record  pos i t rons  tha l  con ta in  b i ts  4 -7  fo r  one d ig i t .
re la te r l  in fo rmat ion .

procedure :  A  named co l lec t ion  o f  re la ted  OCL s ta tements ,
f i le :  r \n  o rgan ized co l lec t io r r  o f  re la ted  r .ecorc ls .  and poss ib ly  cont ro l  s ta tements  tha t  per fo rm a  par t i cu la r

t A S K .

f i l e  derscr ip t ion :  The spec i f  i ca t ion  fo r  the  ar rangernent  o1
f ie lds  w i th in  a  record  and recorc ls  w i th in  a  f  i l e .  p rocedure  member :  A  procedure  s to red  in  the  l ib ra ry"

fo r ,cec l  con t ro l  f ie ld :  A  one-pos i t ro r r  con t ro l  f ie ld  tha t  p rogram date :  The da te  assoc ia ted  w i th  a  p rogram

res t t l t : ;  l ' rom rep lac ing  the  va lue  or  add ing  a  va lue .  ( job  s tep) .
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rea l  number :  A  number  s to red  in  IBM Sys tem/360
f loa t ing-po in t  fo rmat ,  in  wh ich  the  le f tmost  bv te  contarns
the  s ign  and exponent  (dec ima l  loca t ion)  and the  re rna in ing
by tes  conta in  the  f rac t ion  or  mant issa  in  le f t , ius t i f ied
b inary  fo rm.

record :  A  co l lec t ion  o f  re la ted  da ta ,  t rea ted  as  a  un i t .  For
example , ,  one l ine  o f  an  invo ice  migh t  fo rm a  recoro .

re la t i ve  record  number :  In  a  d i rec t  f  i l e ,  the  loca t ion  o f  a
record  in  re la t ion  to  the  beg inn ing  o f  the  f i le .

r igh t - jus t i f y :  The p lacement  o f  da ta  in  a  f  ie ld  w i th  the
las t  s ign i f i can t  by te  in  the  r igh tmost  pos i t ion .

sequence spec i f i ca t ion .  Def  ines  the  ar rangement  o f  a  f  i l e .

source  member :  A  co l lec t ion  o f  records  used as  input  to  a
program such as  RPG |  |  spec i f i ca t ions  or  sor t  sequence
spec i f  i ca t ions .  Source  members  are  s to red  in  the  l ib ra rv .

summary '  da ta  f ie ld .  In  a  summary  taga long sor t ,  a  da ta
f ie ld  des ignated  fo r  accumula ted  to ta ls .

summary tagalong sort:  A type of sort that arranges
records  by  a  spec i f  ied  cont ro l  f  ie ld  and accumula tes  to ta ls
f rom spec i f  ied  f  ie lds  w i th in  those records .

tagalong sort:  A type of sort that arranges records bV a
spec i f ied  cont ro l  f ie ld  and inc ludes  o ther  specr f ied  da ta
f ie lds  in  the  ou tpu t .

unpacked da ta  f ie ld :  Each by te  w i th in  a  f  ie ld  represents
one numer ic  d ig i t .  B i ts  0  th rough 3  are  reserved fo r  the
s ign ;  b i ts  4  th rough 7  are  the  numer ic  por t ion .

work  f i le :  An area  reserved on  the  d isk  fo r  temporary
s torage o f  the  da ta  be ing  sor ted .

1 5 6



,7 ?Jib':fiiJ:i:fi:x;:T'"' 5
t o  i nd i ca te  commen ts  on  reco rd  t vpe  l i nes  30  f unc t i on  91

i /  SOURCE statement keyword-response summaries 95

in  BU  I  LD  cyc l e  f o r  Mode l  6  98  when  t o  use  91

in  GALL  cyc l e  f o r  Mode l  6  gg  by tes  i n  a  t r ack ,  number  o f

i n  LOAD cyc le  f o r  Mode l  6  94  3340 ,  f o r  t he  116

.  t o  supp l y  sequence  spec i f i ca t i ons  f o r  Mode l  10  and  5444 , f o r  t he  1 ' 16

I  u r : ae l  t  5  103  5445 ,  f  o r  t he  1  16

/ / tSWITCH statement,  d i rected automat ic work f  i le
a l l oca t i on  14

CIZ|DlP lU (column 8-record type speci f icar ions)
ef fect  on factor  1 length (columns 9-1 6)  34
res t r i c t i ons  when  us i ng  a l t e rna te  co l l a t i ng  sequence  31

act ion message (A) to indicate packed or unpacked data 30
explanat ion of  121 to indicate port ions of  characters to compare 31
pr inted by the disk sort  program 24 to indicate records you want to sort  31

add ress  ou t  so r t  ( add rou t ) ,  de f l n i t i on  and  f unc t i on  5  when  f ac to r  1  and  f ac to r  2  con ta i n  a l phamer i c  da ta  31
addrout  and tag along sorts,  compar ison of  14 wi th s igned and unsigned data 31
add rou t  so r t  (SORTA)  ( see  SORTA)  C lZ lD lP lU /V  ( co lumn  8 - f i e l d  desc r i p t i on  spec i f i ca t i ons )
alphameric constants,  as factor  2 (columns 20-39-record ef fect  on your sorted f i le  40

t ype  spec i f i ca t i ons )  35  wha t  i t  t e l l s  d i sk  so r t  40
a lphamer i c  da ta  ca l cu l a t i ng  f i l e  s i ze  1  16

as af fected by column 8 record type entrv 30 CALL cycle for  Model  6
ef fect  on column 8 record type entry 31 funct ion 91

a l t e rna le  co l l a t i ng  sequence  keyword - response  summar i es  99
ALTSEO s ra remen t  use  1O7  when  t o  use  91
ef fect  on factor  1 and factor  2 compar ison 34 CCP/disk sort
e f f ec t  on  so r t  t ime  |  1  1  $SOURCE 150
ind i ca ted  on  heade r  l i ne  ( co l umr r  26 )  23  $WORK 150
res t r i c t i ons  on  us i ng  co lumn  8  reco rd  t ype  en t r i es  1O1  f i e l d  desc r i p t i on  spec i f i ca t i ons  ( see  f i e l d  desc r i p t i on

A I -TSEO s ta temen ts  spec i f i ca t i ons )
exa rnp les  o f  108  F ILE  s ta temen t  cons ide ra t i ons  150
how to  code  1O7  neade r  spec i f i ca t i ons
p lacemen t  i n  sequence  spec i f i ca t i ons  108  co lumn  summary  22
p roc r ramming  cons ide ra t i ons  108  co lumn  6  ( l i ne  t ype )  23
wha t  t hey  can  and  canno t  change  108  co lumn  18  ( sequence )  23

A l ' lD  l i nes  co lumn  26  ( co l l a t i ng  sequence )  23
de f i n i t i on  29  co lumn  27  (p r i n t  op t i on )  24
desc r i b i ng  a  r eco rd  t ype  28  co lumn  28  (ou tpu t  op t i on  f o r  SOBTR)  24
desc r i b i ng  add i t i ona l  f ac to r  1  f  i e l ds  34  co lumn  34  (nonve r i f  y  op t i on )  24
in  i nc l ude  se t s  28  co lumns  37 -38  { s t o rage  s i ze )  25 ,151
in omit  sets 29 column 39 (record length code) 25,  1 ' l l

A S ; C l l  f i l e  1 0 , 1 1 , 1 2  c o l u m n s  t h a r  y o u  m u s t  f i i l  i n  2 2 ,  1 5 1
au toma t i c  wo rk  f  i l e  a l l oca t i on  co lumns  1 -2  ( paSe  numbers )  23

d i r ec ted  5445 ,  Mode l s  12  and  I  5  1  3 ,  14  co tumns  3 -5  ( l i ne  number )  23
e f f ec t  on  so r t  t ime  1 ' 13  co lumns  j - 12  l j ob l  23
f i l e c o n s i d e r a t i o n s  1 3 , 1 4  c o l u m n s l 3 - i 7 { l a r g e s t t o t a l o f c o n t r o l f i e l d s o f a n y
m u l t i p l e  f i l e  i n p u t  1 0 , 1 1 , 1 2  r e c o r d  t v p e )  2 3

co lumns  29 -32  (ou tpu t  r eco rd  l eng th  f o r  SORTR)  24
co lumns  4O-43  ( r eco rd  l eng th )  25 ,151
co lumns  44 -12  l ob  desc r i p t i on )  25 ,151
co lumns  75 -80  (p rog ram name)  25 ,151

Paqe  o f  SC21 -7522 -8
lssued 28 March 1980
B y  T N  L :  S N 2 1 - 5 7 0 4
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I ndex  157



CCP/d i sk  so r t  ( con r i nued )

OVe r\,,iew 148
reco rd  t ype  spec i f i ca t i ons  ( see  reco rd  t ype  spec i f i ca t i ons )
sampie CCP assignment set  statements 152
samp le  l ob  s t r eam 150
spec i f i ca t i ons ,  d i f f e rences  i n  1  50
work  r eco rd  l eng th ,  spec i f y i ng  150

cna racte Ts
in  compare  ope ra t i ons  30
rep resen ta t i on  w i t h i n  t he  compu te r  31

co l  l a t i n  g  sequence  ( co l  umn  26 -heade r  spec i f i ca t i ons  )
a l ternate 101
speci f ied for  compare operat ions 23
standard 1O1
tab le  o f  106

co lumn  ! i  ( f i e l d  desc r i p t i on  spec i f i ca t i ons ) ,  t o  add  new  sequence
l i nes  w i t hou t  r enumber i nq  37

co lumn  : i  { r eco rd  t ype  spec i f i ca t i ons ) ,  t o  i l dd  new  sequence
l i nes  w i t hou t  r enumber i ng  26

co lumn  6  ( l i n r :  t ype )
f i e l d  r Jesc r i p t i on  spec i f i ca t i ons  31
heac le r spec i f i ca t i ons  22
record type speci f icat ions 26

co lumn  l 7  ( con t i nua t i on  o r  commen ts ) ,  r eco rd  t ype
spec i f i ca t i ons  30

co lumn ; r  ( f i e l d  t ype  o r  commen ts ) ,  f i e l d  r Jesc r i p t i on
spec i f i ca t i ons  38

co lumn  € l  (C lZ lD lP lu l

record tVpe speci f icat ions 30
co lumn  [ ]  lC lZ l  D  lP  lU  lV  )

f i e l d  r l esc r i p t i on  spec i f i ca t i ons  41
co lumn  17  ( cond i t i ona l l y  f o r ced  cha rac te r ) ,  f i e l d  desc r i p t i on

spec i f i ca t i ons  45
c o l u m n  1 8

f i e l d  r l esc r i p t i on  spec i f i ca t i ons  ( f o r ced  cha rac te r )  45
heade r  spec i f i ca t i ons  { sequence )  22

c o l u m n  1 9
f i e l d  desc r i p t i ons  l spec i f y i ng  rep lacemen ts )  46
recor<j  type speci f icat ions ( f ie ld or  constant)  34

co lumn  216  ( co l l a t i ng  sequence ) ,  heade r  spec i f i ca t i ons  22
co lumn  217  (p r i n t  op t i on ) ,  heade r  spec i f i ca t i ons  22
co lumn  218  (ou tpu t  op t i on ) ,  heade r  spec i f i ca t i ons  22
co lumn  i l 4  ( nonve r i f y  op t i on  ) ,  heade r  spec i f  i ca t i ons  22
co lumn  l ] 9  (CCP/d i sk  so r t  r eco rd  l eng th  code ) ,  heade r

spec i f i c i r t i ons  25 ,  151
colu mns 1 -2 (pa ge n u mbe r  )

f i e l d  desc r i p t i on  spec i f i ca t i ons  37
heade rspec i f i ca t i ons  22
reco rd  t ype  spec i f i ca t i ons  26

co lumns  3 -5  ( l i ne  number )
f i e l d  desc r i p t i on  spec i f i ca t i ons  37
heade rspec i f i ca t i ons  22
recor<j  typr :  speci f icat ions 26

co lumns  7 -8  ( f  i e l d  desc r i p t i on  spec i f i ca t i ons ) ,  poss ib l e
comb in i t t i ons  o f  en t r i es  37 ,43

co lumns  1 -12  ( j ob l ,  heade r  spec i f i ca t i ons  22
co lumns  9 -1  2  ( f  r om  en t r y ) .  f i e l c l  desc r i p t i on  spec i f i ca r i ons  3 l  , 44
co lumns  9 -1  6  ( f ac to r  1  l oca t i on ) ,  r eco rd  t ype

speci f  ic i t t ions 26,34
co lumns  1  3 -1  t i  ( t o  en t r y  ) ,  f i e l d  desc r i p t i on  spec i f i ca t i ons  3 l  ,  44
co lumns  1  3 - l  7  { l a rges t  t o t a l  o f  con t ro l  f i e l ds  o f  any  reco rd

t ype ) ,  heade r  spec i f i ca t i ons  22

c o l u m n s  1  7 - 1  8  ( r e l a t i o n ) ,  r e c o r d  t y p e  s p e c i { i c a t i o n s  2 6 , 3 4
c o l u m n s  2 0 - 2 2  l o v e r t l o w  f i e l d  l e n g t h  e n t r y ) ,  f  i e l d

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  3 1 ,  5 2

co lumns 2O-2- /  ( tac to r  2  t ie ld l  ,  record  type  spec i f  i car ions  '26 ,  
35

c o l u m n s  2 0 - 3 9  ( f a c t o r  2  c o n s t a n t ) .  r e c o r d  t y p e

s p e c i f i c a t i o n s  2 6 , 3 5

c o l u m n s  2 9 - 3 2  ( o u t p u t  r e c o r d  l e n g t h ) ,  h e a d e r

s p e c i { i c a t i o n s  2 2 , 2 4

c o l u m n s  4 0 - 4 3  ( C C P / d i s k  s o r t  r e c o r d  l e n g t h ) ,  h e a d e r

s p e c i f i c a t i o n s  2 5 , 1 3 8

c o l u m n s  4 0 - 7 2  ( c o m m e n t s )

f i e l d  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  3 7 ,  5 2

record  type  spec i f i ca t ions  26 ,  36

c o l u m n s  4 O - 7 2  \ j o b  d e s c r i p t i o n - d i s k  s o n ) ,  h e a d e r

s p e c i f  i c a t i o n s  2 2 , 2 5

c o l u m n s  4 4 - 7 2  | C C P l c l i s k  s o r t  j o b  d e s c r i p t i o n ) ,  h e a d e r

s p e c i f i c a t i o n s  2 5 ,  1 5 1

c o l u m n s  7 5 - 8 0  { p r o g r a m  i d e n t i f i c a t i o n / p r o g r a m  l e v e l  ) ,
h e a d e r  s p e c i  f i c a t r o n s

C C P / d i s k  s o r t  2 5 ,  1 5 1

d i s k  s o r t  2 5

c o m m e n t  l r n e

f i e l d d e s c r i p t i o n s p e c i f i c a t i o n  3 8

r e c o r d  t y p e  s p e c i f i c a t i o n s  3 0

comments  (co l  u  mns 4O-7  2-  I ie ld  cJescr ip t ion

s p e c i f i c a t i o n s )  3 1 , 5 2

comments  (co lumns 4O--12  record  type  spec i f  i ca t ions) ,  to
d e s c r i b e  r e c o r d  t y p e s  2 6 , 3 6

compa re  o  Pe ra t  ions

a f f e c t e d  b y  c o l u m n  8  o f  r e c o r d  t y p e  s p e c i { i c a t i o n s  3 0

a f f e c t e d  b y  c o l u m n  1 9  o f  r e c o r d  t y p e  s p e c i f i c a t i o n s  3 5

a f f e c t e d  b y  c o l u m n s  1  r - 1  B  o f  r e c o r d  t y p e

s p e c i t i c a t i o n s  3 4

c o n d i t i o n a l  f o r c e

e x p l a n a t i o n  o f  3 9

u s i n g  a  f o r c e - a l l  l i n e  5 1

u s i n g  n o r m a l  o r  o p p o s i t e  a n d  f o r c e d  c o n t r o l  f i e l d s  4 9

u s i n g  o n l y  f o r c e d  c o n t r o l  i i e l d s  4 8

c o n d i t i o n a l l y  f o r c e d  c h a r a c t e r  ( c o l u m n  1 7  f i e l d  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 )

e x a m p l e s  4 8

how to  c le f ine  46

u s e d  t o  a s s i g n  v a l u e  t o  s u m m a r y  o v e r f l o w  f i e l d  4 6

w h a t  i t  t e l l s  d i s k  s o n  4 5

co ns la  n  t

as  f  ac to r  2  (co lumns 20-39- recorc l  t ype)  35

i n d i c a t e d  b y  c o l u m n  1 9  o f  r e c o r c l  t y p e  s p e c i { i c . t t i o n s  3 5

l e n g t h  w h e n  u s e d  a s  f a c t o r  2  o n  r e c o r d  t y p c

s p e c i f i c a t i o n s  3 5

p o s i t i o n  w h e n  u s e d  a s  t a c t o r  2  o n  r e c o r d  t y p e

s p e c i f i c a t i o n s  3 5

p o s i t i o n i n q  s a g n  i n  n u m e r i c  c o n s t a n t s  3 5

c o n t i n u a t i o n  o r  c o r r m e n t  { c o l u m r r  7  r e c o r d  t y p e  s p e c i f i c a t i o n s )

t o  d e s c r i b e  d i f { e r e n t  r e c o r d  t y p e s  h a v i n g  i c l e n t i c a l  f i e l c l

t ypes  30

t o  f u r t h e r  d e s c r i b e  t h e  s a m e  r e c o r d  t y p e  3 0

t o  i n . l i c a t e  c o m m e n t  l i n e  3 0

t o  i n d i c a t e  s t a r t  o f  i n c l u d e  o r  o m i t  s e t  3 0

c o n t r o l  a n d  d a t a  f i e l d s ,  w h e n  a n d  h o w  t o  c l e s c r i b e  o n e  f i e l c l

a s  b o t h  2 4
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control  t ie lds error  messages

forcecl  39 explanat ion of  codes 121

how o rdc r  a f f ec t s  so r t  t ime  1  1  3  l i s t  o f  122

how t<t  c l roo 24 example of  using force 63

no rma l  39  examp les  o f  add rou t  and  t ag  a l ong  so r t s  55 ,72

number o{  when two or more record types 38 examples of  integer and real  number sort ing 83

opposi le 39 examples of  summary sort  jobs 67
packecl  or  unpacked 41 examples of  using forced contro l  f ie lds 47

speci iy ing use by disk sort  38 execut ion phase 121

to sequence rnformat ion in sorted records 42 external  indicators 14

tr l ta l  l { lnqths when two or more record types 38
t,r'pes ()f 39
rryherr  to droo 41

conve rsa t i ona l  OCL  f o r  Mode l  6
i n te r re l a t i onsh ip  w i t h  sequence  spec i f i ca t i ons  ' 101  t ac to r  1  ( co l umns  9 -16  reco rd  t ype  spec i f i ca t i ons )

sLj f i l r r rary of  keywords and responses for  OCL cycles 92 changed by ALTSEO statements 108

to  supp l y  OCL  s ta temen ts  9 ,  16  cod ing  ru l es  34

urhen to use each OCL cVcle 91 coding when only one character  34

cvcles,  OCL descr ib ing more than one factor  1 f ie ld 34

func t i ons  o f  91  how  l eng th  a f f ec ted  by  co lumn  8  en t r y  34

l i s t  o {  91  Poss ib l e  l eng ths  34
to ident i fv  inc luded or omit ted records 34

tacror 2 {columns 20'27 or  2O-39-record type speci f icat ions)

changed by ALTSEO statements 108

cod ing  t he  s i gn  i n  packed  and  unpacked  numer i c

data constants 35
alpharner ic 31 how to posi t ion the numeric constant  in columns 2O-39 35

n umeric 32 length of  tactor  2 constant  35
representat ion wi th in the comput l r r  31 length of  factor  2 f ie ld 35
urser l  in compare operat ions 30 ru les for  coding 35

data and contro l  f ie lds,  when and holv to descr ibe one f ie ld factor  2 f ie ld (columns 2O-27-record type speci f icat ions)
as t )oth 24 coding ru les 35

data f ie lds coding when one character  long 35
ce f i n i t i on  38  re ra t i onsh ip  t o  f ac to r  1  f i e l d  35
c lesc r i b i ng  on  f i e l d  desc r i p t i on  l i ne  38  f i e l d  desc r i p t i on  spec i f i ca t i ons  (d i sk  so r t  and  CCP/d i sk  so r t )

number o{  when two or more record types 38 as part  o{  inc lude set  28
total  lengths when two or more record types 38 column summary 3l

da ta  f  i e l ds ,  summary  ( see  summary  da ta  f  i e l ds )  co l umn  6  ( l i ne  t ype )  38

da ta  r eco r . l e r ,  t o  supp l y  OCL  s ta temen ts  16  co lumn  7  ( f i e l d  t ype  o r  commen ts )  38

de f i r r i nq  co lumn  8  r c lZ lD lP lu lV l  40

condi t ional  force characters 46 column 1 7 (condi t ional ly  forced character)  45

{orce-al l  characters 46 column 18 ( forced character)  45

t tncorrdi t ional  force characters 46 column 19 (speci fy ing replacements)  46

d iagnos l i c  messages  p r i n t  op t i on  24  co lumns  you  mus t  f i l l  i n  37

d ig i t  po r t i on  o f  Sys tem/3  cha rac te r  31  co lumns  1 -2  ( paqe  number )  38

d i sk  adc l r ess  5  co lumns  35  ( l i ne  number )  38

d i sk  so r t  p rog ram co lumns  g -1  2  ( f r om)  44

execu l i on  phase  121  co lumns  9 -1  6  l f  i e l d  l oca t i on )  44

i i l e s  u s e d  6  c o l u m n s  1 3 - 1 6  ( t o )  4 4

l l ene ra l  desc r i p t i on  3  co lumns  20 -22  (ove r f l ow  f i e l d  l eng th  en t r y )  52

l lener i t t ton phase 121 columns 40-72 (comments)  52

in fo r f i t a t i on  ocL  s ta temen ts  g t ve  you r  compu te r  9  exp lana t i on  o f  t he  co lumn  en t r i es  38

input  needed 6 what thev descr ibe for  addrout  sorts 38

interact ion wi th input ,  work,  and output  f i les 4 what thev descr ibe for  summary sort  38

l im inEs ,  samp le  1OO wha t  t hey  desc r i be  f o r  t ag  a l ong  so r t s  38

d ropp ing  con t ro l  f i e l ds  wha t  t hey  t e l l  d i s k  so r t  31

l r ow  t o  do  i t  22 ,24  when  us i ng  an  i nc l ude -a l l  l i ne  27

r ruhen  t o  do  i t  41  f i e l d  l eng th ,  dependen t  on  co lumn  8  en t r y  ( f i e l d  desc r i p t i on

sDeci f icat ions) 45

f ie ld locat ion (columns 9-1 6- f  ie ld descr ipt ion speci{ icat ions)

to ident i fy  locat ion of  f ie ld in input  record 44

lndex  159



f ie ld or  cronstant  (column 19-record type speci f icat ions)to
determine i f  factor  2 is  constant  or  f ie ld 35

f ie ld type or  comments (column 7-f  ie ld descr ipt ion
speci f icat ions) 38

f i l e  cons ide ra t i ons  10
f i le locat ion on disk,  ef fect  on sort  t ime 111
F ILE  s ta temen t  cons ide ra t i ons  150

force-al I
exp lana t i on  39
resul t  i f  not  used 46
used af ter  condi t ional  force l ines 40

force-al l  character
examples 01'  51
how  to  de f i ne  46

force,  example of  63
forced cha racte r  (col  u mn I  8-  f  ie ld descr i  pt  ion speci f  icat ions )

used to in i t ia l ize summary overf  low f  ie ld 46
when and how character  is  forced 45

forced contro l  f ie lds
examples 47
rules 1 'or  using 42
types 39
when to use 39

format oi records
de f i n i t i on  8
ef fect  on orr ier  of  sequence speci f icat ions g

from entry {columns g-1 2- f  ie ld descr ipt ion speci f icat ions}
descr i l l ing one character  f ie ld 44
to incl icate f i rs t  posi t ion of  f ie ld in input  record 44

from entry (columns 9-1 2 record type speci f lcat ions) to
indicate f i rs t  posi t ion of  factor  1 in input  record) 34

from entry (colrmns 20-23-record type speci f icat ions) to
andicate f i rs t  posi t ion of  factor  2 i ie ld in input  record 35

generat ion phase 1 10

header spr, 'c i f  i  cat ions,  CCP/d is  k so r t
column sumrnary 22
co lumr r  6  { l i ne  t ype )  23
co lumn  18  ( sequence )  23
co lumn  26  ( co l l a t i ng  sequence )  23
co lumr - i  27  (p r i n t  op t i on )  24
co lumn  28  (ou tpu t  op t i on  f o r  SORTR)  24
columrr 34 (nonver i fy  opt ion) 24
columrr 39 {record length code) 25,  151
co f  umns  t ha t  you  mus t  f i l l  i n  22 ,  151
columns 1-2 lpage numbers)  23
co lumns  35  ( l i ne  number )  23
co lumns  7 -12  ( j ob l  23
columns 13-1 7 ( largest  tota l  of  contro l  f ie lds of  any record

t vpe )  23
columns 29-32 (output  record length for  SORTR) 24
cofumns 4O-43 (record length)  25,  151
columns 44-72 l job descr ipt ion) 25,  151
columns 75-80 (program name) 25,  ] rEl

header speci f icat ions,  c l isk sort
co tumn  summary  22
c o l u m n  6  ( l i n e  t y p e )  2 3
co lumn  1B  ( sequence )  23
co lumn  26  ( co l l a t i ng  se r l uence )  23
co lumn  27  (p r i n t  op t i on )  24
co lumn  28  (ou rpu t  op t i on  f o r  SORTR)  24
co lumn  34  (nonve r i f y  op t i on )  24
co lumns  t ha t  you  mus t  f  i l l  i n  22
co lumns  1 -2  ( page  numbers )  23
co lumr r s  3 -5  ( l i ne  number )  23
cof  umns 7-12 ( jobl  23
co lumns  13 -17  ( l a rges t  t o t a l  o f  con t ro l  f i e l ds  o fany  reco rd

t vpe )  23
co lumns  29 -32  (ou tpu t  r eco rd  l eng th  f o r  SORTR)  24
co lumns  4O-12  l j ob  desc r i p t i on )  25
exp lana t i on  o f  co l umn  en t r i es  23
wha t  r hey  t e l l  c l i s k  so f t  22

i nc l ude  l i ne .  t o  se l ec t  r eco rds  t o  so r t  21
incl  ude set

de f  i n i t i on  28
m ix i ng  w i t h  om i t  se t s  Zg
ru l es  f o r  us i ng  28
when to use 28

inc l uc l e -a l l  l i ne
imp l i ed  8
to sort  records that  have not  been included or omit ted 2! .1

i n fo rma t i on  message  ( l )  121
in i t i a l i z i ng  an  ove r f l ow  f i e l d  52
inpu t  f i l e

ca l cu l a tang  s to rage  t r acks  f o r  1  16
considerat ions 9
cons ide r i ng  ove r l ay  when  p rog ramming  13
de f  i ned  du r i ng  BU ILD  cyc l e  a4
de f  i ned  du r i ng  LOAD cyc le  81
how  i t s  pos i t i on  on  c l i s k  a f f ec t s  so r t  t ime  112

inpu t  sequence  spec i f i ca t i ons ,  o rde r  when  us i ng  ALTSEO 10g
inpu t  t o  d i sk  so r t ,  f i l e  t ypes  t ha t  you  can  so r t  6
i ns t r uc t i ons  f o r  execu t i ng  d i sk  so r t  samp le  p rog ram

fo r  Mode l  6  146
fo r  Mode l  ' 10  

141
f o r  M o d e l  1 5  1 4 1

job (columns " l -12-header l ,  
to speci fy the type of  sorr  23

job descr ipt ion (columns 4O-72- header speci f icat ion for
c l i s k  son ) ,  t o  supp l y  co tnmen ts  25

lob descr ipt ion (columns 44-72-header speci f icat ion for  CCP,/d isk
so r t ) ,  r o  supp l y  commen ts  25 ,  151
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l a r l l e s t  t c r t a l  o f  c o n t r o l  f i e l d s  o f  a n y  r e c o r d  t V p e  ( c o l u m n s

1 3 - 1 7 - h e a d e r s p e c i f i c a t i o n ) .  c a l c u l a t i n g  e n t r y  2 3
r e n g t n

I 'ac to r  1  o f  record  type  spec i f i ca t ions  34
1 'ac tor  2  cons tan t  (co lumns 20-39 record  type

s p e c i f i c a t i o n s )  3 5

lac to(  2  f ie ld  (co lumns 2O-2J  re r :o rd  type  spec i f i ca t rons)
m a x r r n u r n  f i e l d  l e n g t h  f o r  c o l u m n s  7 _ g  ( f i e l d  d e s c r i p t t o n

s p e c i f i c a t i o n s )  4 3
l i b r a r y  s c i u r c e  1  0 3

l i n e  n u m b e r  ( c o l u m n s  3 - 5 )  w i t h  p a g e  n u m b e r  ( c o l u m n s  1 _ 2 )
f o r  s e < l u e n c i n g

f i e l d  r l e s c r i p t i o n  s p e c i f i c a t i o n s  3 g
h e a c J e r  s p e c i f i c a t i o n s  2 3

r e c o r r i  t y p e  s p e c i f i c a t i o n s  2 l
l r n e  t y p e  ( c o l u m n  6 )

1 o  i d e n t i t V  f i e l d  d e s c r i p t i o n  l i n e  ( f j e l d  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 )  3 8

1 o  i c l e n t i f y  h e a d e r  l i n e  ( h e a d e r  s p e c i f i c a t i o n s )  2 3
t o  i d e n t i f y  i n c l u d e  l i n e  ( r e c o r d  t y p e  s p e c i f i c a t i o n s )  2 l
t o  i d e n t i f y  i r r c l u d e - a l l  l i n e  ( r e c o r d  t y p e

s p e c  f i c a t i o n s )  2 7

t o  i d e n t i f y  o m i t  l i n e  ( r e c o r d  t y p e  s p e c i f i c a t i o n s )  2 7
L O I \ D  c y ' c l e  f o r  M o d e l  6

t u n c t i o n  9 1

l . :eyword , response summary  92
w h e n  t o  u s e  9 1

r n a i n  s t o r a g e  s i z e ,  e f f e c t  o n  s o r t  t i m e  1  1 0
r n a i r )  s t o r a g e ,  a m o u n t  u s e d  b y  s e q u e n c e  s p e c i f i c a t i o n s  I  1  1
mess,ages

i t l p i r a l ) e t i c c o d e s  1 2 j

l i s r  1 2 2

r y p e s  p r i n t e d  b y  t l r e  d i s k  s o r t  p r o q r a m  2 4
M O  D l  F Y  k e y u v o r d

i r : ) s p o n s e  r n  B U i L D  c y c l e  9 8
r , l s p o n s o  i n  C A L L  c y c l e  9 9
r , l s p o n s e  r n  L O A D  c y c l e  9 4

m u l t i p l e  I n p u t  f  r l e s  ( M o d e t  1 !  o n l y )  1 4 9
n r u  l t p t r _ .  I n p u t  s u i l p o r t  j O

n r n e - t r a i c k  l a p e  c o r l s i d e t a t j c r n s  1  6
n o n V e r i t V  o p t t o n  ( c o l u m n  3 4  h e a d e r  s p e c i f  i c a t i o r r s )  2 4

l t r n l n g  c o n s t d e r a t t o n s  1  1 0
n o r r n a l  c r : r n t r o l  f i e l c l

c i r a r r g e r d  b y  A L  r S E o  s t a i e m e n t s  1 0 9
r l e t i n r r i o n  3 9

h o w  i j  s k  r o r t  u s e s  3 9
n u m D i l i  o l  r e c o r d s

e l t e c t  o n  o r d e r  o f  t h e  s e q u e n c e  s p e c i f i c a t i o n s  g

c  f  f € l c l  o n  s o r t  t i m e  1 1 0
n u r r r l ) e r  o l  s c q u e n c e  s p e c i f  r c a t i o n s ,  e f f e c t  o n  s o r t  t i m e  1 1 1
r t u l  I l i c  ( : o n s l d n l s ,  c u r l , i l q  n p ( l d I v e  c o n \ l d n t \  . _ t 5
n u m e | 0  a l a t a

d i t t a  i o r m a t s  a n < J  c o l u m n  8  e n t r y  c o m b i n a t i o r r s  3 1
. l r r l i n e d  b V  c o l u r n n  8  r e c o r d  t V p e  e n t r y  3 2
d , t f i l | t i o n  o f  t y p e s  3 0

Pase o{ SC2 1 -7522-8

l ssued  28  March  1980
B y  T N L :  S N 2 1 - 5 7 0 4

numer i c  da ta  ( con t i n  ued  )
exp lana t i on  o f  pos i r i ve  and  nega t i ve  ( s i gned )  numer i c

data 32
ind i ca ted  by  co lumn  8  o f  r eco rd  t ype  spec i f i ca taons  31
packed numbers 32
unpacked  numbers  32

OCL cyc les  fo r  Mode l  6

f u n c t i o n s  9 1

t i s t  9  i

summary  o f  keywords  and responses  
\  

g2

OCL s ta tements

i n t e r r e l a t i o n s h i p  w i t h  s e q u e n c e  s p e c i f i c a t i o n s  1 0 1
s u p p l y i n g  f o r  M o d e t  6  1 6 ,  9 1
s u p p l y i n g  f o r  M o d e l  1 0  1 6 , 1 0 2

s u p p l y i n g  f o r  M o d e l s  1 2  a n d  1 S  1 1 ,  1 O 2
w h a t  t h e y  t e l l  a b o u t  d i s k  s o r t  9
w h a t  r h e v  t e l l  a b o u t  t h e  i n p u r  f i l e  g

w h a t  t h e y  t e l l  a b o u t  t h e  o u t p u r  f i l e  g

w h a t  t h e y  t e l l  a b o u t  t h e  s e q u e n c e  s p e c i f i c a t i o n s  g

w h a t  t h e V  t e l l  a b o u t  t h e  w o r k  f  i l e  g

w t t h  c o n v e r s a t i o n a l  O C L  1 6

w i t h  o n l i n e  d a t a  r e c o r d e r  1 6
w l t h o u t  o n l i n e  d a t a  r e c o r d e r  1 6

o n r i t  l i n e

t o  e x c l u d e  r e c o r d s  f r o m  y o u r  s o r t  2 - l
when and how to  use  2 l

omi t  se t

d e f r n i t i o n  2 a

m i x i n g  w i t h  i n c l u d e  s e t  2 9

r u l e s  f o r  u s i n g  2 8

rypes  29

w h e n  t o  u s e  2 9
o p p o s i t e  c o n t r o l  f i e l d

c h a n q e d  b y  A L T S E O  s t a r e m e n t s  1 0 8
c o l u m n  I  f  i e l d  d e s c r i p t i o n  e n t r V  w h e n  s o r t i n g  d i f f e r e n t

record  tVpes  41

d e f i n i r i o n  3 9

how d isk  so t - t  uses  38

w h e n  t o  u s e  4 2

O R  l i n r : s

d e f  i n  i t i o n  2 9

d e s c r a b i n g  d i f f e r e n t  r e c o r d  t y p e s  2 8
i n  i n c l u d e  s e t s  2 9

i n  o m i t  s e t s  2 9

o r d e r  o f  s e q u e n c e  s p e c i f r c a t r o n s

a f f e c t e d  b y  n u m b e r  a n d  f o r m a t  o t  r e c o r d s  8
n o r m a l o r d e r  I

o u t - o f  - s e r l u e n c e  i i n e s

h o w  t o  I n s e r t  i n  f i e l d  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  3 6
h o w  t o  i n s e f t  r n  r e c o r d  t y p e  s p e c i f i c a t i o n s  2 - l

o u t  p u  t

a d d r o u t  s o r t  5

O C L  s t a t r : r r e n t s  a n d  e r r o r  m e s s a q e s  1 6
s u r r m i i r y  t a g  a l o n q  - s o n  6

t a q . r l c n q  s o r l  5

35
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ou tpu t  f  i l e
c€lc l r l i l t ing storage t racks for  i  1 6
cons  de ra t i ons  14
de f i ned  by  BU ILD  cyc l e  g1

de f i ned  bV  LOAD cyc le  93
how  pos i t i on  on  d i sk  a f f ec t s  so r t  t ime  111
OCL  s ta temen ts  needed  i f  i npu t  f j l e  i s  t empo ra ry  g

o v e r l a y i n g  i n p u t  f i l e  ( R E T A I N - S  v s  R E T A T N - T )  1 3
ou tpu t  oF ) t i on  f o r  SORTR { co lumn  28 -heade r  spec l f i ca t i on )  t o

d rop  con t ro l  f i e l ds  i n  r ag  a l ong  {SORTR)  so r t s  24
output  recorcf  length for  SORTR {columns 29-32-heaoer
spec i f i ca t i ons )

ca l cu l a t i ng  when  d ropp ing  con t ro l  f i e l ds  24
ca l cu l i l t i nq  when  no t  d ropp ing  con t ro l  f i e l ds  24

ove r i l ou r  f i e l c l  l eng th  en t rV  ( co l umns  2O-22 - I i e l d  desc r i p t i on
spec i f i ca t i o r r s )  52

overf  lour i  ndicator  f  ie ld
how  to  de f i ne  { co l umns  7 -8 - f i e l d  desc r i p t i on

spe r : i f i ca t i ons )  46
how  t , :  i n i t i a l i ze  ( co l umn  18 - f  i e l d  desc r i p t i on
spec i f i ca t i ons )  52

wherr  to use 52
ove rv i eu r  o f  d i sk  son  3

packed numef lc data
numb{ - . r  o {  b i t s  i n  each  d i g i t  32
posi t ion of  s ign code 32
possib le posi t ive and negat ive s ign codes 32

packed ,  unpacked ,  oppos i t e  cha rac te r ,  o r  oppos i t e  zone
con t ro l  f i e l ds  41

page  nu rnbe r  ( co l umns  1 -2 )  w i t h  l i ne  number  ( co l umns  3 -5 )
t o r  sequenc ing  ( see  l i ne  number )

p r i n t  op t  j on  ( co l umn  2 ' 7  - heade r  spec i f  i ca t i ons ) ,  i n f o rma t i on
d i sk  so r l  can  p r i n t  24

p roq ra  mnr i n  g  cons ide ra t t ons
ca rd  i npu t  97
da ta  s ra t i on  i npu t  g1

mov ing  a  cha rac te r  97
u s i n c  d i s k  s o r t  1 8

reco rd  l eng th  { co l umns  40 -43 -heade r  spec i f  i ca t i on  f  o r  CCP/d i sk
so r t ) ,  t 3  spec i f y  25 ,  151

record length code (column 39-header speci f icat ion for
CCP/d i sk  so r t ) ,  t o  spec i f y  va l ue  25 ,151

record s ize
ca l cu la t i ng  f o r  t ag  a l ong  (SORTR)so r t  24
e f f ec t  on  son  t ime  1  10

record t 'y 'pe speci f icat ions (d isk sort  and CCP/disk sort )
co l umn  summary  26
c o l u m n  6  ( l i n e  t y p e )  2 7
co lumn  7  ( con t i nua t i on  o r  commen ts )  30
co lu rnn  8  lC lZ lD lP lU )  30
co lu rnn  19  { f i e l d  o r  cons tan t )  35
co lumns  you  mus t  f i l l  i n  26
co lu rnns  ' l  - 2  ( page  number )  2 l

record type speci f icat ions (d isk son and CCP/disk
so r t )  ( con t i nued )

co lumns  3 -5  ( l i ne  number )  21
co lumns  9 -16  ( f ac to r  1  l oca t i on  )  34
co lumns  17 -1  8  ( r e l a t i on )  34
columns 2O-2- l  l lactor  2I ie ld)  35
columns 2O-39 ( factor  2 constant)  35
columns 40-72 (comments)  36
exp lana t i on  o f  co l umn  en t r i es  26
wha t  t hey  t e l l  d i s k  so r t  26
when not  required 26

record types
descr ibed in inc lude set  28
descr ibed in omit  sets 29

records,  how number of  af fects sort  t i rne 1 10
re l a t i on  ( co l umns  17 -18 - reco rd  t ype  spec i f i ca t i ons )

e f f ec t  on  om i t t i ng  o r  i nc l ud ing  reco rds  34
to speci fy factor  1 and factor  2 compar ison 34

rep lacemen ts  f  o r  mo re  t han  one  cha rac te r  ( co l umn  19 - f  i e l d
desc r i p t i on  spec i f i ca t i ons ) ,  when  and  how  to  i nd i ca te  46

samp le  d i sk  so r t  t im inqs  114
samp le  j obs

us ing  add rou t  (SORTA)  and  t ag  a l ong  (SORTR)

sorts 55
us ing  s i gned  con t ro l  f i e l ds  - 12

us ing  summary  (SORTRS)  son  6 -7
sample program

ins t ruc t i ons  f o r  execu t i ng  on  Mode l  6  146
ins t r uc t i ons  f o r  execu t i ng  on  Mode l s  8 ,  10 ,  1  2 ,  and

1 5  1 4 7
sequence

chang ing  co l l a t i ng  sequence  o f  one  cha rac te r  108
chang ing  co l l a t i ng  sequence  o f  seve ra l  cha rac te r s  1  08
s tanda rd  and  a l t e rna te  co l l a t i ng  107

sequence  ( co lumn  i  8  heade r  spec i f i ca t i ons ) ,  t o  i nd i ca te
record sequence 23

sequence error  messaqe
f i e l d  desc r i p t i on  spec i f i ca t i ons  38
hesde rspec i f i ca t i ons  23
reco rd  t ype  spec i f i ca t i ons  2 l

sequenc ing
on  f i e l d  desc r i p t i on  spec i f i ca t i ons  38
on  heade r  spec i f i ca t i ons  23
on record type speci f icat ions 27
us ing  con t ro l  f i e l ds  42

sequence  spec i f  i ca t i ons
fo r  a  summary  t ag  a l ong  so r t  (SORTRS)  21
f o r  a  t a g  a l o n q  s o r t  ( S O R T R )  1 9
fo r  an  add rou t  son  (SORTA)  20
how  number  o f  a f f ec t s  so r t  t ime  11 i
how  to  en te r  du r i ng  BU ILD  cyc l e  98
how  to  en te r  du r i ng  CALL  cyc l e  99
how  to  en te r  du r i r r g  LOAD cyc le  94
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a f  f ec ted  bv  o rde r  o f  con t ro l  f  i e l ds  1  13  t e rm ina l  message  (T )  1  10

af fected by record s ize 1 10 t ime to sort  a f i le

a f f ec ted  by  us i ng  a l t e rna te  co l l a t i ng  sequence  111  add rou t  and  t ag  a l ong  so r t  compar i son  1  4

a f f ec ted  by  us i ng  au toma t i c  wo rk  f i l e  a l l oca t i on  1  1  3  a f f ec tec l  by  a l t e rna te  co l l a t i ng  sequence  1  1  1

SORTA (add rou t  so r t )  a f f ec ted  by  f i l e  l oca t i on  on  d i sk  11 i

contents of  sorted recorc ls 5 af fected by main storage assigned to d isk sort  1 1 0

examp le  58  a f f ec ted  by  number  o f  i npu t  r eco rds  1  1  0

sequence  spec i f i ca t i ons  20  a f f ec ted  by  number  o f  sequence  spec i f i ca t i ons  1  1  1

us ing  summary  da ta  f i e l ds  40  a f f ec ted  by  o rde r  o f  con t ro l  f  i e l ds  113

sorted f i le ,  contents 6 af fected by s ize of  records 1 1 0

SORTR ( t ag  a l ong  so r t )  t im ing

ca l cu la t i ng  ou tpu t  r eco rd  l eng th  when  d ropp ing  con t ro l  f ac to r s  a f f ec t i ng  so r t  t ime  1 l

f i e t ds  23  samp tes  114
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con t ro l  f i e l ds  23  desc r i b i t . t g  one  cha rac te r  f i e l d  45

contents ofsorted records 5 to indicate last  posi t ion o{  f ie lc l  in  input  record 44

func t i on  5  t o  en t r v  ( co l un lns  24 -27 - reco rd  t ype ) .  t o  i den t i f y  l as t

sequence  spec i f i ca t i ons  19  pos i t i on  o f  f ac to r  1  ; n  i npu t  r eco rd  35

us ing  summary  da ta  f i e l ds  40  t r ans la t i on  t ab le  and  a l t e rna te  co l l a t i ng  sequence  shee t  1  09

5UH tF {>  lSUmmarv  so r t ,
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examples 6- l
seouence  soec i f i ca t i ons  21
us ing  ove r f l ow  i nd i ca to r  f i e l ds  52
us ing  summary  da ta  f  i e l ds  40

I  sou rce  l i b ra r y  member  103

I  ndex  1  63



uncond i t i ona l  f o r ce
example 41
exp lana t i on  39

uncond i t i ona l  f o r ce  cha rac te r ,  how  to  de f i ne  46

unpacked  numer i c  da ta
number  o f  b i t s  i n  each  d i g i t  32
po6 i t i on  o f  t he  s i gn  code  33
possib le posi t ive and negat ive s ign codes 32

us ing  dup l i ca te  con t ro l  f i e l ds  40
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work  f i l e
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cons ide ra t i ons  1  3
cons ide r i ng  s i ze  when  p rog ramming  18

de f i ned  du r i ng  BU I  LD  cyc l e  96
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