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Preface

The Overlay l-urkage Editor is a part of the IBM System/3
Model l5 System Control Program (Program Number
5704-SCl), and is a separately orderable feature of the
IBM System/3 Model 10 Disk System (Feature 602616027),
IBM System/ilModel l2 (Feature 60261602j).and the IBM
System/3 Model 6 (Feature 601 I /6012). This manual pro-
vides reference inforrnation for programmers using the
Overlay Linkage Editor capabilities of System/3. This man-
ual is intenderl for experienced progranmers who plur to
linkcdit their own object modules rather than have the
ianguage tranr;lators (assemblers and contpilers) do the
link+diting.

Note: In this publication there are some references to
support of 64K bytes of main storage. A Systeml3 Model
10 with a 64K processing unit is available only as an RPQ.
Your IBM Marketing Representative can provide informa-
tion about this.

Sixth Edition (September 1978)

This is  a rnajor  revis ion of .  and obsoletes GCl2l-75614 and technical  newslet ters
cN21-5406 and ( ]N21-5585. changcs or  aclc i i t ions to the tcxt  and i l lustrat ions are
indicated by a verr t ical  l ine to tho lef t  o1 ' thc changc or  addi t ion.

This edition appnies to thc System/3 progran.l versions listcd belrw and to all subsequenr
vcrslons and moclifications until othcrwise indicated in ncw editions or technical news-
le 1 ters.

System/3 ModelS

The System/3 Model8 is supported by Systemi3 Model l0
Dsk System control programrning and program products.
The facilitics described in this publication for the Mc,del 10
are also applicable to the Model 8, although the Model 8 is
not referenced. It shoulC be noted that not all devicr:s and
features which are available on the Model 10 are available
on the Model 8. Therefore, Model 8 users should be familiar
with the contents of IBM Systemf 3 Model 8 Introdu,ction,
G C 2 1 - 5 1  1 4 .

Version Modifications

l s  0
1 5  0
6 0
3 0
4 0

Program Number Feature Number Model

5 702-SC I
5  703-SC l
5704-SC1
s704-sc2
5705-SC1

6026 ,6027  8 ,10
6 0 1 0 , 6 0 1 1  4 , 6
6033 ,6070 ,6071  1sA .  1sB ,  1sC
601r ,6012  i sD
6 0 7 0 , 6 0 7 1  t 2

changes are periodically made to the specifications herein; before using this publication
in connection with the operation of IBM systems, refer to the latest IBM system13
Bibliography, GC20-8080, for the editions that are applicable and current.

Use this publication only for the purposes stated in the heface.

Publications are not stocked at the address below. Requestes for copies of IBM publi-
cations and for technical information about the system should be made to your IBM
representative or to the branch office serving your locality.

This publication could contain technical inaccuracies or typographical errors. Address
your comments about this publication to IBM Corporation, pub[cations, Department
245, Rochester ,  Minnesota 5590l . IBM may use and dist r ibute any of  the informat ion
j'ou supply in any way it believes appropriate without incurring any obligation whatever
You may, of course, continue to use the information you supply.

O Copyr ight  Internat ional  Business Machines Corporat ion 19'11,19' : .2,  1g73,1974,
1 9 7 4 . 1 9 7 5 . 1 9 ' t 8
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Unkage editor processing is necessary following the assem_
bly or compilation of any program. The output of a lan-
guage translator (assembler or compiler.y is called an object
module (see Figure 1). An object module cannot be run
as a program until i t is l ink-edited into a load module. Ob_
ject modules and load modules can reside on cards or in the
object library on disk (see Figure 2).

Introduction

Load

Modu le

Source
Program

Obiect
Modu le

Figure 1. Preparing a Source Program for Execution

Introduction



_ {bject Library_D,.Eclgry- _

Pe rmanen t  En t r i es
'O  L i b ra rV  En t r i es
.  B  L i b ra r y  En t r i es

Temporary Entr ies
-  O Library Entr ies
-  R  L i b ra r y  En t r i es

The O l ibrary entr ies are load modules.  They are loaoed
by the LOAD OCL statement.

The R l ibrary entr ies are object  modules that  must  be
l ink-edi ted into a load module before theV can be loadeo.

Figure 2.  Format of  Object  L ibrary

The Overlay Unkage Editor provides a cornpiler entry and The user entry allows the user to l ink-edit IBM Systern/3
a user entry. The compiler entry provides the following Basic Assembler object modules and object modules built
functions: by other language translators into load modules. Tire user

can influence the determination of overlays himself or he
. Punches into cards and/or catalogs into the object l ibrary can allow the Overlay Linkage Editor to determine the

on a disk the output object module of a language trans- overlay structure. The load modules can be punched in.to

lator such as IBM Systenr/-3 FORTRAN, COBOL, Basic cards and/or cataloged into an object l ibrary on disk.

Assembler .  and Model  15 RPG l l .

o Link-edits the output of language translators such as
IBM Systemi 3 FORTRAN, COBOL and Model  l5
RPG II into a load module and punches the load
lnodule into cards andi or catalogs it into an object
l ibrary on disk. The assigning of modules to overlay
segments is determined automatically by the Overlay
Linkage Editor.



SYSTEM CONFIGURATION

For information concerning the minimum system config-
uration for Overlay Linkage Editor and additional devices
supported. see one of the following publications. as appro-
priate for your System/3 model:

. IRM S.r,stemf 3 Models 4, 6,8. 10, ontl l2 System
Generation Relbrence Manual, GC2 l-5126

o IBM Svsteml3 Model I5 System Generation ReJbrenc.e
Irfanual. GC2I-7616

IBM S,t,steml3 Model 4 Introduction, GC2l-5146

IBM Systemf 3 Model6 Inftoductktn, GA2l-9122

IBM Systeml3 Model 8 Introductittr, GC2 l-5114

IBM Systemf 3 Model I2 Introcluctioir, GC2 l-5 l l6

IBM S.vstemf 3 Model I5 Introduction, GC2l-5094

PRIMARY STORAGE REOUIREMENTS

The prirnary storage requirements for the execution of the
Overlay Linkage Editor are as lollows:

Systeml3 Model

Models 4 and 6
Models 8 and l0
Mode l  l 2
Mode l  15

Main Storage

1K
1K
8K

l 0 K

SECONDARY STORAGE REOUI  REMENTS

The Overlay Linkage Editor requires l0 tracks in the object
l ibrary.  For  execut ion.  work space must  be avai lable as
follows:

5444 5445

3340

5444
Simulat ion Area Main Data Area

Mode l s  4

and  6 X

M o d e l s  8

a n d  1 O
X

M o d e l  1 2 X

Mode l  15 X X X X

This space can be specified by the user or allocated by the
Overlay I inkage Editur (see index entry: OCL statements).

ERROR HALTS

Halts are issued with system halt messages on SYSLOG for
error  condi t ions.  l f  the log is  of f ,  a  second level  hal t  is
rssued to l 'u l ly  def  ine the error  condi t ion (Models 6,  l0
D isk  Sys te rn .  and  l l ) .

CHANGES IN  LOAD MODULE S IZE

Changes made to the Ove rlay Linkage Lditor l 'rom release
to re lease may causc change in the s ize of  the output  load
moduler .  For  exanrple,  a progranl  that  l r ts  in  4K on one re-
lease may not  f l t  in  4K on the next  re lease.

l n t r oduc t i on  3



Using the Overlay Linkage Editor

This section describes rthe compiler and user entries to the
Overlay Linkage Editor and the storage map printed by thc
Overlay Unkage Editor to infornr the user of the srrucrure
oi-lr is progrant. ' [he 

input object ntodules usecl by both
cntries o1' the Overlay .Linkage Editor are described in
Appendix B.

COMPILER ENTRY

The cortrpiler e ntrv to the Overlay Linkagc Editor is usecl
by language translators to punch and/or catalog their out-
put objcct niodules (otrject modules arc described in Ap-
pe ndix l3) .  Langrrage t ranslarors,  such as tBM Svster l / - l
FORTRAN. CIOBOL. and RPG I l  (Model  t  5  only) ,  can
also spcci fy  l ink-edi t ing.  T l ie  Over lay L inkage Edi tor
then l ink-edi ts  t l re  o i r ject  rnodule inro a load module
and punches and/or  cata logs the load r lodule.

When thc user crlrnpiles an object module and inrmecliately
l ink-e d i ls  i t  in to a load rnodule v ia the compi ler  entry .  he
t : ln  in f luence t l ic  dcterrn inat ion of  over lays onl i r  by speci -
1,v ing thc category of  t lh t  object  ntodules c ln thc cornpi ler
input .  For  the Over lay L inkagc l rc l i l r r r  nrethod of 'detcr-
nrining overlay structure, see indcx cntry: deterntining
oYerlq) nndulas.

U S E R  E N T R Y

'fo 
usc tlte Overlay Linkage Editor, the user ntust supply:

. Operation Contnrl l_;inguage (OCL) statemcnts

o Over lay  L inkagc '  Ed i to r  Cont ro l  s ta tements

.  Modu lcs  to  be  l inkc 'd  (dcscr ibe  d  in  Append i r  B)

OCL Statements

Thc fbllorvirig OCL starernents are examples of loading thc
Overlay Linkage Editor via thc user cntry:

The ( )ver iay  l - inkagc  Ed i to r  requ i res  f ron t  10  to  30  t racks
of  d isk  space.  F I  LE s ta tc rncn ts  shou ld  be  supp l icd  fo r
la rgc  programs (25K or  rnore  ) ,  o r  i1 ' thc  par t i t ion  s ize  tha t
the  Over lav  l - inkagc  Ed i to r  i s  cur ren t ly  in .  i s  25K or  more .
l l thc  two l j l [ -E  s ta tc rnents  a re  supp l ied ,  they  rnus t  bb  the
sar i le  as  the  s tandard  F ILE s ta ten tcn ts  use  d  by  the  cornp i le rs .

Thc  Over iay  L inkage l rd i to r  w i l l  t lnd  d isk  space i f  F IL [ r
s ta tcnren ts  a re  l lo l  supp l icc l .  S l tacc  w i l l  bc  ass igned on  F l
i f  thc rc  i s  a  min in rur r r  o1 '  l0  t racks  ava i lab le  (even though
l0  t racks  may no t  be  su f t l c ien t  lb r  a  la rge  program) .  l1 '
the  rn in imurn  space is  no t  ava i lab le  on  F l ,  space w i l l  be
ass igncd on  R l .

You rnay  save t ime i f  you  supp ly  F ILE s ta te rnents  to  p lace
the f i ies optimally(see Appendix C., Perlbrmance Improve-

nren ts \ ' . lb r  the  Mode l  15 ,  f i l es  shou ld  be  p laced on  a
5445 d isk  d r ive  (o r  3340 rna in  da ta  a rea)  fo r  bes t  per fo r -
mance.  F ILE s ta ten ten ts  can a lso  be  suop l ied  to  ensure
that the Overlay Linkage E,ditor has adequate work space
to  comple te  the  l ink -ed i t .

T l re  OCL s ta tenren ls  can be  en terec l  I ' ron t  the  sys tem input
device r.rr cal led front the procedure l ibrarv.

Mode l  10  D isk  Sys tem,  Mode l  ' !2 ,  and Mode l  15

/ /  L O A D  $ O L l N K , u n i t  ( u n i t  c a n

I I  F ILE  NAME $SOURCE

! I  F I L E  N A M E _ $ W O R K ,

i /  R U N

Model  6

O 1 O  L O A D  N A M E _
0 1  1  u N l r
O 2 O  F I L E  N A M E _

O 3 O  F I L E  N A M E _

M O D I F Y

R U N

b e  R 1 , F l , R 2 , o r  F 2 )

.  1  
( I hese  lwo  F ILE  s t i l t e -

t  
men ts  a re  op t i ona l  and

,  are standard Fl  LE s1:ate
'  

, f  - "nt ,  used by the
comp i l e r s . )

$ O L I N K
(R1  ,F  1  ,R2 ,  o r  F2 )

$ S O U R C E  \

I
|  { These  two  F l l _E

\ s ta temen ts  a re

$WORK {  op t i ona t  and  a re
I  s t anda rd  F lL t
I
t  

s tatements use, l  bV
'  t he  comp i l e r s . )



Control Statements

Overlay Linkage Editor control statemelts can be entered
from the systcm input dcvice or from the procedure l ibrary.
The types of control starements arc:

1.  PHASE statement  (opt ional ) .

2. OPTIONS statement (optional).

3. iNCLUDE statements and/or object modules in card
form (required). The first object module encountered
(either in card form or indicated on an INCLUDE card)
wil l be the mainline routine.

4. GROUP statemenr (optional).

5.  CATEGORY statement  (opt ional ) .

6. EQUATE statemenr (optional).

1.  END statement  ( rec lu i red) .

Control Statament Su mmary

Use Control Statements

Def i  ne
Load

Modu le *

Def i  ne
Env i r onmen t

Def ine Ob.jecr
Modu les

Group Object
Modules
Together
an Storage

Change
Category
of  Object
Module

Eq u ate
Modu le
Names

End  o f
Control
Statements

/ /  pHASE NAME-name.UNrr -code.pUNCH {  : l t  } ,RErArN-  { * f  , . , r *ooo J* . * , " " r r , t , * , -o -  {  IE l }l  No { '  -  
i  ,  |  

, ' " " ' . ^ " "  
i ; , ; " " , " "  i *o  /

/ /  OPT I  ONS UPACK-code ,CORE-annK ,LEVE L -nnn ,E  NTRy_ tabe t ,
Ar rR-xxx ,MAt  ( : : l  i

<  
r ! u

t il,3:'J
i  /  INCLUDE NAME-name  (o r  ' name ,name ,  

.  .  .  name , ) ,UN lT -code

/ /  G R O U P  N A M E - n a m e  ( o r ' n a m e , n a m e , .  .  .  n a m e ' ) , A R E A - U S E R

/ /  CATEGORY NAME-name  (o r ' name ,name ,  .  .  .  name ' ) ,VALUE-nnn

/ / E O U A T E O L D N A M E - n a m e ( o r ' n a m e , n a m e , . . . n a m e ' ) , N E W N A M E - n a m e ( o r , n a m e , n a m e , . . . n a m e , l

/ /  E N D

.RLD-  
{ l 5 t  }  " oo , ' " ,  

on ry  ro  Moder  15

Using the Overlay Linkage Editor 5



Parameter Summary

The lbllowing is u discussion of thc paranreters l irr each of
the contro l  s tatenlents.  Wren there '  is  a c lefaul t  va lue fur
a parameter .  the defaul t  va lue is  under l incd.

PHASE Statement

The PHASE statcrnent  speci t ies the narne and dest inat ion
of  thc '  load module.  11 '  t l ie  PHASL, s taternent  is  onr i t ted.
t l ie  load moclu le is  ass igned the santc nanle as the nra in l ine
routine (see indcx cntr,"-: IIVCZ UDI') statr:tttt ' l l /  and is
cata ioged as a tenlporar .y  entry  in  t l ie  ohjcct  l ibrary t ;1 ' t l ie
progranr  pack.

N A M E -  n a m e T h e  n a m e  t h a t  t l r c  l o a d  m o d u l e  h a s  r n  t h e  r : b i e c t  l i b r a r y  d i r e c t o r y .  l f  t h e  N A M E

p a r a m e t e r  i s  n o t  s u p p l i e d ,  t h e  l o a d  m o d u l e  a s s u m e s  t h e  N A M E  o f  t h e  m a i n l i n e

r o u t i n e .  T h e  n a n r e  c a n  b e  f r o m  o n e  t o  s i x  c h a r a c t e r s  i o n q  a n d  c a n  c o n t a i n  a n V

/ i  PHASE NA I \ i lE -  name ,UN lT  code ,PUNCH
)u ' (  

,RErA' !N
t '  I
1 F ;
f n l

'  , L I N  K A D D
{ s  I
(  s*x 'u"uu ' )
(  x ' "u"u '  )

; v r s  I
i * ; i

c o m b i n a t i o n  o f  S V s t e m / 3  c h a r a c t e r s  e x c e p t  b l a ' r k s ,  c o m m a s ,  q u o t e s ,  o r  p e r l o d s .

T h e  f i r s t  c h a r a c t e r  m u s t  b e  a l p h a b e t i c .

UN I  T - code Drsk  whe re  t he  l oad  modu le  i s  p l aced .  Poss ib l e  codes  a re  R1 ,  F1 ,  R2 ,  and  F2

l f  ne i t he r  t he  UNIT  oa rame te r  no r  t he  PUNCH pa rame te r  i s  spec i f i ed ,  t he  l oad

modu le  i s  pu t  on  t he  p rog ram pack .

P U N C H - 1 " " I
t N o ,

S p e c i f i e s  w h e t h e r  t o  p u n c h  t h e  l o a d  m o d u l e .  l f  n o t  s u p p l i e d ,  t h e  d e f a u l t  i s  N O .

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

s p e c i f y i n g  b o t h  U N I T  a n d  P U N C H  p a r a m e t e r s .

{ r )RETATN-  i  
P  

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

e n t r y  i n  t h e  o b j e c t  l i b r a r y  d i r e c t o r v .  R E T A I N  R  m e a n s  r e p l a c e  a n  e x i s t a n g  e n t r y

w i t h  t h e  s a m e  n a m e .  T h e  R E T A I N  t y p e  o f  t h e  n e w  m o d u l e  i s  P .  l f  n o  e n t r y

e x i s t s  w i t h  t h e  s a m e  n a m e ,  t h e  n e w  e n t r V  i s  a d d e d  w i t h  a  p e r m a n e n t  d e s i g n a t i o n

{ P ) .  l f  R E T A I N  i s  n o t  s p e c i t r e d ,  T  r s  t h e  d e f a u l t .  l f  R E T A I N  P  o r  R  i s  s p e c i f i e d ,

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

s p e c i f i e d  w i t h  P U N C H  Y E S ,  t h e  r e t a i n  c o d e  r s  s p e c i f i e d  o n  t h e  C O P Y  c a r d  t h a t

i s  p u n c h e c i  w r t h  t h e  m o d u l e .

l_:_
L IN  KADD- -<  S+X 'aaaa '

|  . . ..  A  a a a a

S p e c i f i e s  t h e  i i n k - e d i t  s t a r t  a d d r e s s ,  w h i c h  i s  t h e  a d d r e s s  a s s i g n e d  t o  t h e  f i r s t  b y t e  o f  t h e

l i n k  e d i t e d  l o a d  m o d u l e .  O n  t h e  M o d e l  1 5 ,  i f  S  i s  s p e c i f i e d ,  t h e  s t a r t  a d d r e s s  i s  X ' 4 O O 0 ' ,

An abso lu te  address  can be  spec i f ie i  by  cod ing  X 'aaaa ' ,  where  aaaa is  an  abso lu te  address .

S + X ' a a a a '  i s  c o d e d  t o  s p e c i f y  t h e  e n d  o f  t h e  s u p e r v i s o r  p l u s  a n  a b s o l u t e  a d d r e s s .  l f  t h i s

parameter  i s  no t  coded,  S  is  assumed.  l f  the  s ta r t  address  p lus  the  number  o f  by tes  in

t h e  p r o g r a m  e x c e e d s  X ' F F F F ' ,  t h e  p r o g r a m  i s  l i n k - e d i t e d  t o  s t a r t  a t  X ' O 0 O 0 ' .  ( T h e

System Cont ro l  Program IProgram Number  5704-SC2]  i s  l ink -ed i ted  to  the  Ia rges t

p o s s i b l e  m u l t i p l e  o f  2 K . )  T h i s  p a r a m e t e r  d o e s  n o t  a t f e c t  t h e  l o a d i n g  o f  t h e  l o a d  m o d u l e
(see index  en t rv :  l ink -ed i t  s ta r t  addresses \ .

R L D -  
{ p  }

Spec i f  i e s  whe the r  a  p rog ram w i l l  be  p roduced  w i t h  Tex t 'Re loca t i on  D i rec to r y
reco rds  (RLDs ) .  l f  t h i s  pa rame te r  i s  no t  supp l i ed ,  YES  i s  t he  de fau l t .  Th i s
pa rame te r  app l i es  on l v  t o  t he  Mode l  1  5 .



OPTI ONS Statement

The OPTIONS statement describes the load module and
specifies the location of user object rnodules and the type
of l inkage editor output. If the entire OPTIONS staterrrent
or any of the pararneters are ornitted. the defaults given
are used.

/ i  OPT I  ONS UPACK-code ,CORE-ann  K ,LEVE L -nnn ,ENTRy- tabe t ,ATTR-xxx ,MAp-
YES
NO I

fX R E F

UPACK-code Disk where user modules to be l ink-edi ted can be found. l f  UpACK is not
speci f ied,  the l inkage edi tor  looks for  the user modules on the pack that  the
Over lay Linkage Edi tor  is  on.  This keyword is  used when the Over lay Linkage
Ed i t o r  be r f o rms  AUTOLTN K .

CORE-ann  K S to rage  s i ze  t he  l oad  modu le  has  ava i l ab l e  f o r  execu t i on ,  l f  spec i f i ed ,  t he
d r rec to r y  en t r y  con ta i ns  t h i s  s i ze  even  t hough  t he  ac tua i  s i ze  r equ i r ed  by
the  l oad  modu le  i s  l ess .  l f  no t  spec i f i ed ,  t he  cu r ren t  pa r t i t i on  s i ze  i s  used
to deternrne when over lays are required and the di rectory entry contains
the actual  load module s ize.  This pararneter  is  needed only i f  the part i t ion
s r ze  a t  execu t i on  w i l l  be  d i f f e ren t  f r om  wha t  i t  i s  a t  l i n k -eda t  t ime .
a  =  i nc remen ts  o f  1 /4  K

A  -  114  o r  256  by tes
H  -  1 1 2  o r  5 1 2  b y t e s
f  -  314 or  768 bytes
0 . ,  zero bvtes

nn  -  1K  i nc remen ts

Examp fe :  QO4K -  1 l 4K  +  4K  =  256  +  4096  =  4352  bv res

L E V E L  n n n Number  t ha t  i s  p l aced  i n  t he  l eve l  en t r y  i n  t he  ob jec t  d i r ec to r y  en t r y .  D i f f e r -
ent  modi f  icat ion levels of  load modules can be assigned di f ferent  level  values.
The  max imum va lue  f o r  nnn  i s  255 .  De fau l t  va l ue  i s  0O1 .  excep t  f o r
l oad  modu les  gene ra ted  bV  t he  f o l l ow ing  fMode l  15D  comp i l e r s :

5 7 0 4 - R G 2 , R P G i l  -  2 5 3 r
5704-CB2,COBOL 2541
5 7 0 4 - F 0 2 , F O R T R A N  . . 2 5 5 1

ENTRY- labe l An  en t r y  po in t  o r  modu le  NAME o f  an  i nc l uded  modu le .  De fau l t  as  t he  en t r v
po in t  o f  t he  ma in l i ne  r ou t i ne .

I  I f  a conrpi lcr  rct lue stcr i  Rtodule is  l ink-cdi tcd usins the leve I
para{nrter  of  another corrrp i lcr .  crro l lc()us t in l r ' /datc in l i r rntat ion
rv i l l  bc pr intcd in thc nrodulc d i rcctor l '  l is t ing.

I t  a lcvcl  value o1 000 through 252 is  used.  thc t inre/datc inf 'or-
ntat ion wi l l  not  bc pr intcd in thc rnodulc d i r i :c tor1,  l is t inr .

L ls ing the Over lay Linkage Edi tor



ATTR-xxx or
' x x x , x x x , , . .

xxx '

At t r ibutes of  the module being l ink-edi ted.
assr gnect.

x x x  =  I N O

lf  ATTR is not  soeci f  ied,  no at t r ibutes are

-  Inquiry.  This program can be run in e i ther program level  and dedicates the use
of the Inquiry key (PA1 key on Model  i5)  to i ts  program level  (normal ly  used
to star t  processing).

IEV * lnquiry Evoking.  This program can run on a dedicated system or in level  1 of  a
DPF  sys tem.  I n  a  DPF  sys tem the  I nqu i r y  key  (o r  t he  ROLLOUT command
in the System Control  Program IProgram Number 5704-SCl l  ]  is  dedicated to
the  IEV  p rog ram i n  l eve r ' ! .  The  I nqu i r y  key  i s  no rma l l y  used  t o  cause  t he  IEV
program to be ro l led out  to a l lowanother program to run.  Using the System
Control  Program {Program Number 5704-SC1 ) ,  the I  EV program can run in
e i t he r  pa r t i t i on ,  bu t  can  be  ro l l ed  ou t  on l y  when  runn ing  i n  pa r t i t i on  1 .  Th i s  i s
not  supported by the System Control  Program (Program Number 5704-SC2).

DED-Dedicated.  In a DPF system, th is program must run wi th the other program
level  inact ive.  This is  not  supported by the System Control  Program (Program

Number 57o4-SC2).
SRQ-Source Required.  This program requires the al locat ion of  the $WORK and

$SOURCE f i les.  $SOURCE must be f i l led ei ther f  rom the system input  device
or a source l ibrary.  Any program with the SRO at t r ibute wi l l  be loaded, and
relocated,  to the normal  load point  p lus 1O bytes.

DFM-Deferred Mount.  This program accepts mount ing of  packs dur ing i ts  execut ion.
SID -SYSIN Dedicat ion.  The system input  device must be dedicated to th is program.

The device is  re leased at  end of  job.

CPR -Checkpoint  Restar t  Program.
DSR -Direct  Source Read. This program can have a / /  COMPILE statement and a

no-source-required at t r ibute.  SYSIN dedicat ion can also be re leased by program

and not  have the source-required at t r ibute.  The program accesses the source
l i b ra r v  i t se l f "

MRO-Memory Resident  Over lay REMAP Program (Model  15).  When speci f ied,  the
program executes the segments in the resident  area i tsel f .

MOV-Memory Resident  Over lay MOVE Program (Model  15).  When speci f ied,  the
program retains the segment in the resident  area but  executes the segment in

the convent ional  over lav fetch area.

Notes:
1 .  CPR and  IEV  a re  mu tua l l v  exc l us i ve  on  a l l  mode l s .
2 .  INO and  IEV  a re  mu tua l l y  exc l us i ve  on  Mode l s  6 ,8 ,  10 ,  and  12 .
3 .  MRO,  MOV,  lEV ,  and  CPR a re  mu tua l l y  exc l us i ve  on  Mode l  15 .
4.  A checkpoint / restar t  program cannot have external  buf fers (57O4-SC2).

l f  ATTR is not  speci f  ied,  no at t r ibutes are assigned.

J F I
r il::''

Type of  pr inter  output  dur ing l ink-edi t :

YES = A storage map and messages are pr inted.  l f  MAP is not  speci f ied,  YES is assumed,
NO = No storage map or messages are pr inted.
xREF = A storage rrnp,  cross-reference l is t ,  and messages are pr inted.
MSG = Only messages are pr inted.



INCLUDE Statement

- fhe  
INCLUDE s ta temenr  spec i f i cs  wh ich  ob jec t  moc lu lcs  a re

to  be  inc luded in  thc '  load  modu le .  Mu l t ip le  n roc lu lc  na t r res
rnay  be  subnt i t ted  on  ( ) l t c  INCLLIDI :  s ta ten ten t .  The t i rs r
ob jec t  modu le  namcd on an  lN( 'LUDE s ta te r r re r r l  o r  re  ad
f ' ro rn  the  SYSIN dev ice  is  the  rna in l inc  rou t inc .  I f  a  rnoc lu le
n a m e  i s  n o t  l o u n d  o n  t h e  U N I T  s p e c i f  i e c l .  a  l r a l t  l l  w i l l
resu l t .  By  tak ing  a  ze  ro  op t ion ,  r l rc  p rogra l l  w i l l  do  I  l l nd
on the  nex l  n todu le  narne in  the  s ta tcn len t .  E i t l te  r  an
INCLUDE s ta te rnent  o r  an  ob . je  c t  rnodu le  in  carc l  t ' onr r
n rus t  be  s r rpp l ted  as  input  to  t l rc  Over lay  L inkage L ,c l i to r .

/ /  INCLUDE NAME-name ,  UN tT_code

N A M E -  n a m e

o r

N A M  E - ' n a m e ,

n a m e ,  .  n a m e

N a m e { s )  o f  t h e  o b j e c r  m o d u t e l s )  r o  b e
i n c l u d t : d  i n  t f r i s  p r o q r a m .

U N  I  T - c o d e D i s k  u n i t  w h e r e  o b J e c t  m o d u l e  l s  l o c a t e d .
I t  o m i t t e d ,  w i l l  d e f a u l t  t o  t h e  p r o g r a m  p a c k

GROUP Statement

- fhe  
GROUP s ta tement  can be  used to  spec i fy  a  nurnbcr  o f '

ob jec t  rnodu les  tha t  t i )e  user  w ishes  to  g roup toec thcr  in
s to rage.  Thc  uscr  n tav  des ig l r  I t  j s  own uvcr l l y  s l  ruc tu rc .
basec l  on  h is  knowledgc  o1 ' thc  ob jcc t  rnoc lu le  s  bc ing  I ink -
ed i te  d ,  to  ob ta in  morc  c f f i c ien t  load ing  o l 'ovcr lay  scgntc l t rs
These modu lcs  a re  pu t  in to  thc  sanre  over iay  scg l l len t  o r
par t l y  in  an  i t vc r lav  segment  and par l l r , , i l r  l l r c  roor  scq l le l t r .

The t l rs t  modu le  nanre  d  in  a  GROUP s ta tement  shou ld  be
re t -e renced by  a  modu le  thar  i s  no t  in  the  group (sec  index
entry : grouping m)dules).

tsy specifying AREA USER, you can also use thc GItOLjp
s ta tement  to  ass ign  co- res ident  ovcr lay  modu lcs  to  the  uscr
overlay arca (see indcx entrV: ()verla)) dr{rd), thsreby possi_
b ly  reduc ing  main  s lo rage s rze .

CATEGORY Statement

Thc  CATE( IORY s ta te rnenr  i s  uscd  1o  rc rnporar i l y  changc
the  c t tcg( ) ry  va luc  (p r i< t r i t y )  o f  ob ie 'c t  n ro t lu lcs .  Because
thc  pr io r i t y  o1 'an  r . rb jcc t  r r rodu lc  in t lue  r rccs  the  p lace  rnent
o f  the  t r todu lc  in lo  a r r  over lay .  thc  uscr  can de legatc  the
modu le  to  a  d i l l ' c r , :n t  seq l l ten l  by  char rg ing  lhc  ca tegory
va lue .  Thc  ca tcgory  va luc  o f  thc  n rodu lc  i s  c l ranged on ly
l o r  t h i s  l i n k - e d i t .

C A U T I O N
A prograr r  f 'a i lu rc  r r ray  resu l t  l ron t  changtng  lhc  p r io r i t y  o f
a  sys tcn t  modu lc  (S l i xxxx  l lodu lc )  r r r  a  contp i l c l  ob jcc t
rnodu lc .  Conrp i l c r  ob jcc t  n lodu lcs  a re  rnodu lcs  (usLra l l y
Sxxxxx)  lha t  a re  inc l  udcd in  thc  loac l  rnodu le  bu i l t  f ronr
t l t c  cornp i l c r . -gencra tcc l  ob . ie -c t  tex t .  l \ lodu lcs  fb r  t l re .  B inarv
Synchronous Comrnun ica i ions  Adapte  r  (SSBSxx r l todu les)
n lus l  remain  a t  ca teqorV 0  ar rd  cunnot  bc  ove  r la id .

Modu les  conta in ing  DTFs can be  over la id  on ly  i f  the
associated f i le is closed prior to returning to the cal ler.

Thc GROUP statemcnt  is  opt ional  ;
Over lay L inkage Edi tor  designs thc
index entry: overlays).

i f  i t ' s  n o t  s u p p l i c d ,  t h c
over lay  s t ruc tu re  (sec

/ /  G R O U P  N A M E - - r r a m e ,  A R E A  U S E R

I t  t h e  m o d u l e s  n a m e d  i n  t h t s  s t a t e m e n t  a r e

a s s r q n e d  t o  a n  J v e r l a y ,  t h e y  w r l l  b e  a s s r g n e d
t o  t h e  u s e r  o v e r l a y  a r e a .  l t  a  l i s t  o f  n a r n e s
( ' n a m e , n a m e . . .  . ' )  i s  u s e d  w i t h  A R E A - U S E R ,

t h e  n a m e d  m o d u l e s  a r e  g r o u p e d  r f r  t h e  u s e r

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

s p e c i f y  e a c h  m o d u l e  n a m e  o n  a  s g p a r a t e  G R O U p
s t a t e m e n t .

T h e  n a m e  o f  a  m o d u l e  t h a t  s h o u l d  b e  a s s i g n e d

t o  t h e  u s e r  a r e a  o r  t h e  n a m e s  o f  t h e  o b J e c t

m o d u l e 5  t h a t  m u s t  a l l  b e  r n  s t o r a g e  a t  t h e  s a n t e
t  i  rne .

A R E A . , U S E  R

[ ] s i ng  t he  Ov t r l ay  [ . r nkagc  [ . d i t o r



/ i  C A T E G O R Y  N A M E - n a m e . V A L U E - n n n

N A M E - n a m e
o r

NAME- ' name ,
n a m e , . .  n a m e '

Name(s )  o f  modu le ( s )  f o r  wh i ch  t he  ca tego ry  va lue  (p r i o r r tV )  i s  t o  be
changed  f o r  t h i s  l i n k  ed i t .

V A L U  E - n n n The new category value:

A  m o d u l e  w i t h  t h i s  c a t e g o r y  v a l u e  c a n n o t  b e  o v e r l a i d -  l t

a lways  p laced in  the  roo t  segment .

1- l  = These category values are general ly  reserved for  system modules.
These modules can be over la ic l  i f  necessary to sat is fy main storage
s i ze .  Modu les  w i t h  t hese  ca tego ry  va lues  may  on l y  ca l l  modu les
wrth the same category value or  category O modules.  I  BM system
modu les  have  t he  f o l l ow ing  gene ra l  ca tego ry  va lues :

2  D i s k  l / O
3  Tape  t /O
4  A r i t hme t i c
6  -  U n i t  R e c o r d  l / O

C a t e g o r y  v a l u e s  1 ,  5 ,  a n d  7  h a v e  n o  s p e c i a l  m e a n i n g  b u t  a r e  a v a i l a b l e

fo r  use .

8 - 1 2 4  =  T h e s e  c a t e g o r y  v a l u e s  a s s i g n  o v e r l a y  p | o r i t i e s .  T h e  l o w e r  t h e  n u m b e r

t h e  l e s s  l i k e l v  t h a t  t h e  m o d u l e  w i l l  b e  o v e r l a i d .

For  t he  Mode l  15 ,  i f  ATTR-MRO o r  ATTR-MOV has  been  spec i f i ed ,
ca tego ry  va lue  125  a l l ows  t he  modu le  t o  be  ove r l a i d  bu rdoes  no t

al low that  over lay segment to be a candidste for  memory residence.

For the Model  15,  thrs cstegory value assigns a specia l  over lay
p r i o n t y .  l n  a n y  o v e r l a y  p r o g r a m ,  r o u t r n e s  o f  c a t e q o r y  1 2 6  w r l l
b e  q i v e n  f r r s t  c o n s i d e r a t i o n  f o r  r e - i n c l u s i o n  i n  t h e  r o o t  a r e a
{ n o n - o v e r l a y  c o r e ) .  G e n e r a l l y ,  c a t e q o r V  1 2 6  r o u t i n e s  s h o u l d
b e  R P G  m a i n l i n e  r o u t i n e s .

127  =  Th i s  va l ue  w i l l be  t r ea ted  t he  same  as  a  ca tego ry  va lue  o f  0  ( ze ro ) .  l t  w i l l
be displayed on the core map as category 0,  not  category 127,  except
when  i t  i s  ass i gned  by  a  CATEGORY s ta temen t .

128 = This value speci f  ies that  the module must be al igned on a 256-byte
bounda ry .  Va lue  128  can  be  used  w i t h  any  I owe r  ca tego ry  va lue .
Th i s  i s  done  by  add ing  t he  l owe r  va l ue  t o  128 .  Fo r  examp le ,  you  can
speci fy that  a module have category value of  8 and be al igned on a
256 -by te  bounda ry  bV  spec i fV ing  a  ca tego ry  va lue  o f  136  (8  +  128 )
on  t he  CATEGORY s ta temen t .  Ca tego ry  128  i nd i ca tes  a  ca tego ry  0
modu le  a l i gned  on  a  256 -by te  bounda ry .

l f  an  i npu t  modu le  con ta i ns  a  ca tego ry  va lue  o f  128 ,  t he  modu le  w i l
be al igned on a 256-byte boundary even i f  a CATEGORY statement
assigns a categorv value of  less than 128.  The boundary-al ign at t r ibute
canno t  be  changed  by  a  CATEGORY s ta temen t ,  bu t  t he  non -bounda ry -
a l i gn  ( unde r  128 )  po r t i on  can  be  changed  f o r  t h i s  l i n k -ed i t .

t z a

126

'I 0



END Statement

An END state l len l  ind icates the end of '  lhc Ovor lay L inkage
Edi tor  input  and nrust  l i r l low the cOtr t ro l  s tatc tncnls and/
or  oblect  nrodules re ad t ' rorr r  the SYSIN dcvice.

/ /  E N D

EOUATE Statement

Thc  BQLJATE s ta tcn tcn t  i s  r rscc l  to  n takc  a  tcu tporarv  c l ranqc
Io  a  rg fg rar raa  to  a  n t t td r r l c  l la lne  or  c .n t rv  po in t .  Rc lc rcnccs
to  a  rnodu le  nantL .  o r  cn t ry  po in t  spcc i t iec l  in  thc  O[ .DNAl \ ,1F.
parametcr  a rc  reso lvcd  to  thc  r -nodr r lc  nan le  o r  cn t rv  po in t
in  the  NEWNAME paranrc lc r .  I l -  a  l t s t  o l 'narne 's  i s  c r r te rcd ,
thc  OLDNAMIT ent r i cs  l iavc  I  one - t ( )< rnc  re lu t ionsh ip  to
t l te  NEWNAME.  cn t r ies .  Thc  f  i r s t  OLDNAML is  rcso lvcd  to
thc  t l rs t  NEWNAMF. . ,  t l t c  sccond to  the  scconc l ,  c rc .

F-ach l i s t  rnus t  cor r ta in  thc  sur le  nurnbe r  o t  r ra r r rcs .  I1 'a
na lne  ts  uscd as  an  OLDNAME rnorc  t l rn t r  oncc .  i t  i s  rcso lvcc l
t o  t l r e  f  i r s t  N E W N A M F  i t  n t a l c l l c s .  O n l y ,  o n e  l e v c l  o l ' c r l u a t _
i n s  l s  d o r r c .  C o n s i d c l  t h r .  t i ) l l o w i n q  s l a t c n l c n t s .

,  E O U A T E  O L D N A M E - A B L E , N E W N A M E - B A K E R
/ i  E O U A T E  O L D N A M E - B A K E R , N E W N A M E . S A M

The 'sc '  s t i l t cmcr r ts  wou ld  causc  rc tc re  nccs  to  ABL[ :  to  l rc
rcso lvcd  to  BAKER and rc1 'c re  nccs  to  BAKHI I  to  t rc  rcso lve ,d
to  SAM.  Rc l 'e  rcnccs  to  ABLI :  wou lc l  r ro t  bc  rcso lvc t l  to
S A M .

I f  two nrodu les  arc  equatcc l  l l rd  t l rc i r  e .n t r .v  l t r l i r r l s  r rc  a lso
re ferenced,  t l ie  en t ry  po in ts  a lso  r .nus t  be  cqLra tcd

/ /  EouATE OLDNAME J  n" - "

t  n a m e , n a m e .  .  n a m c
t
I

N E W N A M E -
n a m e
' n a m e , n a m e , . . .  

n a m e
i
I

OLDNAME-name
or

O L D N A M E - ' n a m e ,  . .  .  n a m e

T h e  m o d u l e  n a m e  o r  e n t r y  p o i n t  n o w  r e f e r e n c e d  i n
t h e  p r o g r a m .

NEWNAME-name

or
NEWNAME- 'name .  na rne

T h e  m o d u l e  n a m e  o r  e n t r V  p o i n t  t h a t  w i l l  r e p l a c e
t h e  r e f e r e n c e d  n a m e  o r  e n t r y  p o i n t  i n  t h e  p r o g r a m .

L i s rng  t he  Ovc r l ay  L i nkage  t . . d i t o r  I  I



STORAGE MAP

A s torage nrap  is  p r in ted  un less  MAP-  NO is  spcc i f ' i ed  o r r
lh t '  OPTIONS s la ten tcn t .  The sys tcnr  da tc  i s  p r in tcd  t i r l -
l o w i n g  t h e  t i l l e  l i n e .  T h c  h e a d i n g s  o n  t h c  n r a p  a r e :  S t a r l
Addrcss .  Over la 'y  Nurnber  and C)ver lay  Area.  ( 'a lcgorv .

N a r n e  a n d  F - n t 1 1 , ( l i t r  n t o d u l c  n a n t c  a n d  c n t r \  p ( ) n l t \ ) .

Code Lrng th  Hexadec imal ,  Code [ ,cng th  Dec i rna l .  and
Re f  c renced By  (on ly  i l ' a  c ross- re fc rcncc  l i s r  inc ludcd) .
The Ovcr lay  Are  a  head ing  l i s ts  thc  a re  a  cach ovcr lav  i s
loadcd in to :  L r  fo r  user  a rea .  S  1 'o r  svs ten t  a rea .  anc i  ( ' l b r

co- res ident  a rea-

I l  thc  ca legor !  o f 'a  n rodu lc  i s  changed.  bo t l r  thc  o ld  and
new ca tcgory  v l lues  r le  p r in tcd .  

- [ 'he  
l i r r rna l  i s :  o l t l .  ncw.

l l  r  n ro t lu le  i s  inc ludcd in  two or  n rore  t tver lays .  r l  lppcars
o n  t h c  r n a p  i n  t w o  o r  n r o r c  p l a c c s .  l l ' M A P - X R L : t ;  i s
s1 ' rcc i l i cd  on  the  O[ ' }T IONS s ta tenrent .  I  c r r l ss - re tc - rcnce
l i s t  i s  a l s o  p r i n t c c l .  T l r i s  l i s t  c o n t a i n s  n r o d u l e s  t l r a t  h a v c
c x l c r r t a l  r c l e r c r r c c  E S L s  t o  t h c  r n o d u l c  n a l n e s  ( ) r  c l t l r y
po in  ts .

A t  t l r c  r ' r rd  o1 ' t l rc  s io raqe nrap .  t l i e  to ta l  s to r tge  r l scd  is
g tven in  dec in ra l .  and t l )c  s ta r t  co l ) t ro l  addrcss  is  g rven in
l rcxadcc i rna l .  I f ' 1he  prograrn  uscs  ovcr lavs .  thc  non-ovcr lay
s torag ,o  s izc '  i s  a lso  pr in te  d -  Thc  s lo rage s izc  o1 'a r r  ove  r  lay

l ) fogrJnr  i s  a lw 'ays  in  inc rc rncn ts  o l  l5 ( r  hy1cs .  The non-
o v c r l a y  s t o r t g e  s i z c  i s  t h e  e x a c t  n u r n b c - r  o l ' b v t e s  i r r  t l t e
Ioac l  n rodu lc .

The s to rage n tap  can bc  or t t i t ted  to  savc  l i r l k -ed i t  t i r l re

( sce Appe ndi x C . Par.f i  t  r  nw nL' t '  I  tr t1tn t  v a rn( t t  I  s l .
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OVERLAV AREAS

Main storage for an object program with overlays may be
div ided into four  arcas;  root ,  user ,  system, and co-res ident .
(see Figure 3) Not all programs wil l ncecl all fbur areas.
The storage map indicates which overlay area each ovcrlay
segment is loaded into and the start address ol'each clver-
lay area. See the storage ntaps printed wrth the examples.

Overlays

Area

ay Area

/
( -  

Co-residenr Area

Figure 3.  Over lay Areas (Non-DpF System)

Root Area

The root area ofan overlay program contains the parts of
the program that are never overlaid (see F-igure 3). The
root area always contains the mainline module. overlay
fetch routine, fetch table, and transfer vectors. l.he re-
maining parts of the root depend on the program being
Iinke d.

User Overlay Area

The user overlay area contains user modules that call sys-
tem l/O m<tdules. Each overlay segnlent loaded into the
user overlay area can contain ntoclules of diff 'erenr category
values.

Su perv i  sor

J
l r

Root  Area

i \
I

I

1 
- User Overlay

I
1-System Overl

_  G L O B A L
--  COIVIMON

-  Ma in l i ne  Modu le
-  Category O Modules (user)
--  Other Modules Included ( i f  space

ava i l ab l e )
-  Over lay Fetch Rout ine,  Fetch Table,

and Transfer  Vectors

User l /O Dependent Modules
(categories 8- I 26)

{ ca tego r f  es  1 ,  2 ,  3 , 5 ,  6 ,
and 7.  Each category in
a separate over lay.  )

Svstem Mod l es  (ca tegorV 4)

User  l /O  I nd
{categor ies 8

ependent Modules
.1261

Over lays l3



l i  the COBOL segmentation feature has been used, the
COBOL segments appear as overlays in the user overlay
area.  The prese ncc o i  COBOL segments forces anv non-
COBOL modules that  norrnal ly  would havc been assigned
io the user  area to the root  area (category 0) .

System Overlay Area

A systenr  ovcr la l '  segment  conta ins systcm nrodules wi th
thc sanre cate 'gory val r re.  Each systenl  over lay segrnent  is
inc le-pcnderr t  o1 '  o t l ier  systcnt  over lay seglnents.  Systerr r
modules arc assigncd to over lay segments sole lv  by category
value.  A svstenl  module can only cal l  ar tother  n lodule wi th
the same category or  a catcgory 0 rnodulc.

Co-resident Area

The co-rcs ident  area is  actual ly  a par t  of  t l ie  systern over lay
arca (sec Figure - j ) .  T l ic  system ar i thnrct ic  over lay segment
(category 4)  is  sornct i rnes smal ler  t l ta t r  t l ie  systc ln over lay
area.  I t -  i t  is  srnal le  r .  the remain ing space is  thc co-res ident
area and can be used to load user  modules that  are I /O-
independent  (do not  ca l l  system l /O rnodules) .  I f  the cole
rcc lLr i re rncnts of  categorv 4 p lus the co-res ident  area rs
greater than tlre siz.e of the systenr overlay area. category
4 rnodules wil l be re-included in the root area unti l all
category 4 rout ines are in  non-over lay core,  or  unt i l  the
category 4 plus co-resident area wil l f i t into the system
overlay arca. A nroclule can be moved f rom this area to
lhe user area by grouping it with an l/O-dependent user
module or by specifying AREA-USER on the GROUP
statement .

On the Model 15. routines of category 126 wil l be given
tlrst consideration for re-inclusion in the root area (non-
ovcrlay core). Generally, category 126 routines should
be RPG mainline routines.

ASSIGNING OVERLAYS

The Overlay Linkage Editor attempts to flt all rnodules of
an object program into the specified storage sizc without
overlays. lf this cannot be done, the Overlay Unkage Edi-
tor assigns some modules to overlay segments. Figure 4
shows the Overlay Unkage Editor rnethod of assigning
modules to overlay segntents. The maximum numbe'r of
overlay segnlents in a progratn is 154. The first rnodule
encountered (e i ther  on an INCLUDE statement  or  as an
object nrodule read 1'rom the input device) is the rnainline
rout ine and lhus par t  of  thc root .  The extended root
nra in l ine inc ludes the rnain l ine and a l l  i ts  descendants
wi th each st r ing of  descendants beinq terminatec l  when a
non-category 0 rnodule is  encountered.  A descendant  is
a module calle d by lnothcr rnodulc. The root is in rnain
storage at all t inres ancl is never overlaid. Tlte amor"rnt of
main storagc avai lable dcterrn incs thc amount  o l 'code
placed into ovcrlay segrnents. I l the load rnodulc does not
l lt in the main storage size specified and generating over-
lay segrnents would not enable it to fit better in storage,
overlay segments are not generated.

Through the user  entry  vou can use the GROUP statement
to specify module groupings (see index cntry'. grutuping

modules) and use the CATEGORY statcmenl to change
the category of a module. You originally established the
category of a rnodule by specifying options to the compiler
or asscmbler.

The Overlay Linkage Editor generates an overlay fetch

routine. fetch table, and transfer vectors for progratns

with overlay segments and includes them in the root seg-

ment .  The generated code is  I  16 bytes ( l  27 bytes i f
ATTR-MRO is specified) plus 7 bytes tbr each overlay

se$nent and I I bytes for each overlay segment entry
point that has a transf'er vector. During execution of the
object program, the overlay fetch routine is called when an
overiay segment is needed. The overlay fetch routine checks
to see if the segment is already in main storage. If i t is, the

seef,nent is not reloaded. This saves the time needed to

load the segment.



Control Statements and
Object Modules

Figure 4. Overview of ths Overlay Linkagre Editor Method of Assigning Overlaye

l f  program f i ts  in avai lable storage wi thout  over lavs

Assign category 0 to modules that  cannot be over la id.
(see index entry: determining overlay modutes)

Assign root  area as fo l lows:
(see index eniry: root area)

-  Ma in l i ne  modu le

-  Category 0 modules

- Over lay fetch rout ine

Fetch table entr ies for  over lays

Transfer  vectors for  over lay modules

Assign system modules to over lays.  (see index entry:
svstem overlav area and co-resident areal

Bui ld program without  over laV segments

End-of-

L i nk -ed  i t

O Assrgn user  modu les  tha l  a re  ca l led  bv  the  ex tended
root  ma in l ine  to  over lay  segments  as  fo l lows:

l f  the user module,  i ts  descendant,  or  a module i t
is  grouped wi th (see index entry:  GROUP state-
ment)  cal ls  a system l /O module,  assign the user
module to a user over lay segment and assign each
descendant that  cal ls  a system l /O module or  has
a descendant that  cal ls  a system l /O module to the
same user over lay segment.  Assign descendants of
modules in the user over lay segment that  do not
cal l  system l /O modules to a co-resident  over lay
segment a long wi th their  descendants.

l f  the user module does not  cal l  a system l /O
module,  assign the module and i ts  descendants
to a co-resident  area.

Compute minimum size of  each over lav area.

Include over lay modules in the root  i f  they f i t  and
can be included (see index en:rv: including mod-
ules in root l .  Modules are included by category
va lues  . l  t h rough  126  i n  o rde r .  Fo r  t he  Moc je l  15 ,
modu les  a re  i nc l uded  bV  ca tego rV  va lues  1  26 .  t hen
1  t h r o u g h  1 2 5  i n  o r d e r .  l f  a  m o d u l e  i s  i n c l u d e d
in  t he  roo t ,  t he  t r ans fe r  vec to r  f o r  i t  i s  e l im ina ted
and  t he  f e t ch  t ab le  en t r v  i s  e l im ina ted  j f  t he
modu le  was  t he  l as t  en t r y  i n  t he  ove r l ay  segmen t .

l f  any modules were included, repeat the last  two
steps.

a P8d non-system over lays to equal  lengths by combin.
ing smal ler  over lays to create larger ones.

Bui ld over lay progr8m

End-o f  -

L i nk -ed i t

Overlay s l 5



Determining Which Modules Can Be Overlaid

llhe Overlay l-rnkage Editor considcrs a module capable of
treing overlaid if the category of the module is non-zero and
if the module is a direct descendant ol (called by) t lte main-
!ine routine (the first rnodule named on the INCLUDE
statement or rcad from the system input device) or descends
irorn the ntainline routine through only category 0 modules.
r\, C, G, and H in Figure -5 meet these requirements and
c:an be overlaid.

t\ module that calls a module of an extended mainline
routine (B and E are examples of extended mainline in the
shacled portion ot'Figure 5) can be overlaid only if the
rnodule calleC has no direct or indirect call to an over-
layable module. C in Figure 5 is overlayable since it calls
Il. and E does not call an overiayable module. If E called
an overlayable module. C would have to be included in root.

r\ module called by an overlay module can itself be over-
la id (module F in  F igure 5) .

N,lodules that do not qualify for overlay segments are as-
signed to the root segment. Module C in Figure 6 is as-
signed to the root segment because it appears twice in the
program. Modules C and F in Figure 7 are assigned to
overlay segments because each appears only once in the
program. even though they do not meet the normal cri-
leria for overlay modules.

Link-Edit Start Addresses

lf LINKADD is not coded on the PHASE statement. the
program is l ink-eclited to start at the end of the supervisor
(or at a fixed address for the Model I 5).

If the start address plus the length of the program exceeds
64K, the program is link-edited to start at X'0000'. Using
the System Control Program @rogram Number 5704-SC2),
the object program is linked-edited to the largest multiple
of 2K, which allows the end address to be less than 64K.

The link-edit start address does not affect the load address.
A prograrn run on other than a Model l0 or Model l2 DPF
system is always loaded at the end of the supervisor, no
matter what address it is l ink-edited to. A PARTITION
statement can be used in the OCL jobstream on a Model
10 or Model l2 DPF system to define the load address
for programs run in level 2 (see the PARTITION statement
in the IBM Systeml3 Model 10 Disk System Contol Pro-
gramming Reference Manual, GC2l-7512, or in the IBM
Systeml3 Model 12 System Contol Programming Refer-
enceManual, C'C21-5 130). If aPARTITION statement
is not used, a program run in level 2 js loaded at the end
of main storage.

Severe throughput degradation results if relocation is neces-

sary for overlay programs. They should be link-edited to

start at the load address. To determine the load address for

overlay programs which are to run in level 2 of a Model l0
or Model 12 DPF system when a PARTITION statement is

not used, subtract the prograrn size from the main storage
size. For example, you can calculate the link+dit start

address of a9728-byte program ona24K system as follows:

3A00

- 24K converted to hexadecimal.
- Program size in hexadecimal. (All overlay

program sDes are stated in sector (256-byte)
increments on the Overlay Linkage Editor
storage map. Non-overlay progams must be
rounded up to the next even sector.)

The sample program just mentioned should be link-edited
to start at X'3A00'by specifying LINKADD-X'3A00'on
the PHASE staternent.

6000
-2600
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Category 8I

Category 8

u

Category 8

E

Category O

L

Category 0

M

Category O

*Modules assigned to root

Figure 5, Treo-structure of an Overlay program

'Modules assigned to root

Figure 6. User Modules Assigned to tho Root Because
they Cannot be Overlaid

*Modules assigned to root
**Modules in f i rs t  user over lay

***Modules in second user over lav

Figure 7, Normal Root Modules Assigned to Overlays

D

Category 1 0

Category 50 Category 50

A

Category 10

D

Category 10

c

Category 50

F

Category 60
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Load Module Entry Point

Tirc entry poinl of a load noduie can bc changcd by using
thc ENTRY parantctcr  on the OPTIONS staternent .  The
entry point  can be c l ranged to an ovcr l ly  segntent .  I f th is
is done. the aclual entry point wil l be to the overlay t 'etch
routine to load the overlay segpnent. The entry point of
load nrodules thal rcfc.rence cornmon areas nrust be the
f  r rs t  byte of  the nrodule.

Overlay Area Size

The Overlay Linkage Editor assigns the smallest overlay
areas possible. The user can increase the size of thc over-
lav areas, and lhereby possibly decrease the nurnber of
overlays, by using tl ie GROUP statenlent to group modules
into one large ovcrlay. The Overlay Unkage Bditol then
autorlatically increases the size of thc other overlays to
take ailvantage of the increased area. Tlris reduces the
nunrber  of  over lays.

Including Overlay Modules in the Root

After the Overlay Unkage Editor has assigned all modules
to either the root segment or to overlay segments, any
overlay modules that can be included in the root segment
without exceeding the user specified main storage size
are included. A inodule can be included if i t meets one
o{' the following criteria

o The module calls no other module.

o The module is a user module and calls another user
module but the calied user module appears in only one
overlay segment.

o The module is a system module called from a user
rnodule and all other system modules with the same
category, not called by user modules, have already
been included in the root sesment.

Using the GROUP Statement

The GROL|P statement is entered via the user entry to
specify module grouping and/or overlay area assignment.
The sequencc of modulc names within the GROUP state-
ment is important. The module of a group that is ref'erenced
from outside the group should be the first ntodule named
on the GROUP statement.

Figure 8 shows the modules referenced in the following
GROUP statements. To group modules A, B, and C in one
ovcr lay and D,  E,  and C in another  over lay,  the correct
GROLIP statements are:

/ /  GROUP NAME- 'A ,B ,C '
/ /  GROUP NAME- 'D ,E ,C '

Modules A, B, C, D, and E would be assigned to only one
overlay if the sequence of module names in the GROUP
statements were as lbllows:

/ /  GROUP NAME_ 'C ,A ,B '
/ /  GROUP NAME- 'C ,E ,D '

The GROUP statement can also be used to assign overlays
to the user area. To assign groups AB and DE to the user
overlay area, use the following GROIIP statements:

/ /  G  ROUP NAME_ 'A ,B ' ,AREA-USER
/ /  GROUP NAME- 'D ,E"AREA_USER

Module C would be assigned to the co-resident area. This
method reduces the size of the user area, saves secondary
storage (module C appears only once), and may speed up
execution of the program (module C must be loaded only
on ce).

l 8

Fi1;ure 8. Troe-structur€ of Sample Program



MEMORY RESIDENT OVERLAYS (MODEL 15  ONLY)

Memory resident overlays (see Figure 9) is a technique de-
signed to increase the performance of large overlay pro-
gams by allowing certain overlay segments to rernain in
primary storage after the initial segment fetch. The two
types of memory resident overiay programs are MOVE and
REMAP, which differ as follows:

. When ATTR-MOV is specified in the OpTIONS state-
ment (MOVE technique), the program retains the seg_
ment in the resident area but executes the segment in
the conventional overlay fetch area (see Figure I 0).

o When ATTR-MRO is specified in the OpTIONS state-
ment (REMAP technique), the program executes the
segments in the resident area itself (see Figure 1 l).

To use the memory resident overlays feature, the feature
must be selected as an option during system generation.
However. object programs may be l inkcdited with this
attribute on any system.

The overlay fetch routine generated for the MOVE tech-
nique is identical to the fetch routine generated for con_
ventional overlay programs.

The CATEGORY statentent controls which overlay seg-
ments are candidates for memory resident overlays. Any
overlay segment containing a category 125 module is zot
a candidate for memory residence.

With the two memory resident overlay techniques (MOVE
and REMAP), progamslarger than 48K can reside in pri-
mary storage throughout execution if the partit ion is large
enough and if the program can be link+dited within 4gK.
These techniques may improve performance for overlay
programs that require a large number of overlay fetches.

The REMAP technique requires that the overlay segments
be link-edited to 2K boundaries. These overlays are loaded
on 2K boundaries at execution time. The MOVE technique
does not have this restrictionr For large overlay segments,
REMAP will generally execute faster than MOVE.

Throughput degradation for memory resident overlays pro-
gams with RLDs will not be as severe as for conventional
overlay programs because each resident overlay segment
will be relocated only the first time it is fetched from disk.

Supervisor Support for Memory Resident Overlays

Supervisor support for memory resident overlays provides
exactly the same function as the supewisor loader but with
the new resident overlay techniques. It exists as a separate
module ($@IRLOD) and uses the entire partition to retain
overlay segments after the initial segment fetch (for example,
partit ions greater than 48K).

To take advantage of the supervisor support for memory
resident overlays, the module must be link+dited with
one of the OPTIONS parameters (ATTR-MOV or ATTR-
MRO) or compiled using the ATTR parameter of the OCL
COMPILE statement.

An object program that is not compiled with one of the
memory resident overlays options can be executed on a
system that supports memory resident overlays. Similarly,
an object program that is compiled with one of the memory
resident overlays options can be executed on a system that
does not support memory resident overlays.

If a program is l ink+dited with a memory resident overlays
option but it does not require overlays, the option is not
used and no diagnostics or halts occur.

Using Memory Resident Overlay with Communications
C.ontrol Programming

A program running under the communications control pro-
gram (CCP) can take advantage of the memory resident
overlay techniques ifyou specify additional storage for
the program at CCP start-up. The additional storage is
specified on the PROGRAM statement of the CCP assign-
ment set. For more information, see the IBM Systeml3
Model 15 Communications Control Program System Ref-
erence M anual, GC2 1 -1 620.

Overlays 19



Memory Resideht Overlay Program Execution

Each time an overlay fetch is necessiuy, the supervisor
loader checks to see if there is room for the segment in the
resident area that begrnsjust past the end of the last over-
lay area. If enough room exists, the segment is loaded into
the resident area and the corresponding overlay fetch table
entry is modified to show the physical location of the
segment.

Those segments not having enough room in the resident
overlay area will remain on disk to be fetched into the
overlay fetch area as required.

For a general schematic of a memory resident overlays pro-
gram see Figure 9.

Min imum
Executable
Memory
Resident
Overlays
Program

Size

Over lay
Fetch
Area

Resident

Over lay
Area

Figure 9,  Schemat ic of  the Memory Rosidsnt  Over lays program
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Execution of the MOVE Technique

When ATTR-MOV is  spec i t ied  in  the  OPTIONS s tare  r r renr .
the  segment  i s  re ta ined in  the  res idenr  a rea  br r t  exccu led  i r r
the  over lay  fe tch  area .  F igurc  I0  s l tows a  n tovc  o l  t i i e  - tLd
res ident  over lay  segment  in to  the  sys te ln  over lay  l 'e tch  arc l
Th is  move rep laces  the  d isk  I , /O prev ious lv  nee c led .

MOVE techn ique cons idera t ions  arc  :

I  .  The ATTR-MOV rner r ro ry  res idcn t  over lays  prosr l r l l
l i nkcd i ts  in to  the  same a l l t ( )un1 0 l  s t ( ) raqe ls  a  c ( ) l l_
vent lona l  over lay  p rog fan t .  bu t  thc  over . i l r vs  do  no l
have lo  beg in  on  lK  boundr r ies  (scc  1r , ran i7 . r la  l l \ .

l .  T l r e  M O V L  l e e l r r i i q r r c  r c ( l u i l c \  i l l r ) r c  I t ( ) \ . ( . \ \ i l l g  i l l t , '
cyc les  than the  I l t : \ , lA l ,  techn iq r rc  becar rse  t la l r  rnove
] l t c l t t  i s  n to re  t i l ) )c -cor rsunr ing  than ad jus t inu  ad t l rcss
t rans la te  feg ls te rs .

\

/ /  O P T I O N S  A T T R - M O V

I

C a u s e s  t h e  3 r d  r e s i d e n t

over lay  segment  to  be

m o v e d  t o  t h e  a p p r o p r i a t e

over lav  fe tch  area .

R o o t  A r e a

-  M a i n l i n e  M o d u l e
- -  C a t e g o r y  0  M o d u l e s  ( u s e r )

-  O t h e r  M o d u l e s  i n c l u d e d  ( l f  s p a c e

a v a i l a b l e )

O v e r l a y  F e t c h  R o u t i n e ,  F e t c h  T a b l e ,

a n d  T r a n s f e r  V e c t o r s

U s e r  O v e r l a v  F e t c h  A r e a

S v s t e m  O v e r l a y  F e t c h  A r e a

C u - r e s r d e n t  O v e r  l d y  F e t c h  A r e a

I  s t  R e s r d e n t  O v e r l a y  S e g m e n t

Segments

2 n d  R e s r d e n t  O v e r l a y  S e g m e n t

3 r d  R e s r d e n t  O v e r l a y  S e g m e n t

4 t h  R e s i d e n t  O v e r l a y  S e g m e n t

n t h  R e s i d e n t  O v e r l a y

F igure  10 .  Schemat ic  Execut ion  o f  the  Memory  Res ident  Over lay  MOVE Techn ique

O v c r l a v s



Execut ion  o f  the  REMAP Techn ique

[ :a t  l t  t r rnc  a  rc : idc . r ' r1  L rvcr la \  \ r .g l t ) r . t i t  l c tc l r  i s  fc ( lucs te  d  l ) \ . .
I h e  t r l r ' r l r v  l c t c l r  r o r r I i n c . I l t e  l p p r o p n u t c  x { l d l c s s  t I a l ) s l a t c
r  r 'g i5 lc l . \  (  . \  1  I { :  )  u  r  r .  l  r i i u : t t  t l  t  t i  l i l g1( ' r11r  i r r  c lu  t ie  t  i t c  seg-
l l l t ' l l l  l l l  l l . l l l : l 3 t r ' d  S l o r ' 1 1 g . ' .  N o  t i t s k  l , O  r s  | r . q u i r . C t l .  I i r g u r e
I  I  i l i u s l r l r t c s  t r . t n s l l t c t i  s t ( ) r J g c  d r t r i t t g  e x r . c u l i r t r r .

R L \ ' l A P  t c e  l r r r i 1 1 L r c  i o n s r d r . r u t i o n s  e l r ' :

l .  S r ' g | l l r ' l l l s  l l l u s t  s l i t f l  ( ) l t  l K  l t t t r r r r t l l r r c s .

: .  ' \  p t O u l ' 1 1 1 1  l l ] l Y  l C i l u l t ! ' l n ( , t C  r . \ e ! u t i ( ) n  \ t ( ) [ l l l e  l i t a l l

l l r  t l t c  p i t \ t  ( r r r r r r t  l i n k - c ' t l i t  i r r t o  - l E K ) .

.t.

A REMAP program can have l 'ewer overlav segntenls
than a NIOVL, program and ntay r.etlurre nlore storage
to  execu le  i n .

The l ink-edi t  s tar t  address ntust  be a rnul t ip le c l f  lK
i i ' the over lav program has RLDslotherwise,  the l ink-
edi l  s tar t  address wi l l  be rounded down to a 2K
hound l r y .

A FORTRAN program using the INVOKE t 'eature
cannot  be used wi th a memory-res ident  over lay.

f ' )

ai

) .

o @

Always  ac t ivc

A svs lc ' t r r  ov r - r lay  tha t  does
not  l l t  in  res ident  s to rage or
c ( ) t l ta lns  a  c t tL .gory  l l5  r r rod-
u l c  r r l d  t l t r l  i s  b e i n e  e x e c u t e d
i r t  t l t c  cor tven l ion l r i  over ' l l y
a  rca

A r r ' s idcn  t  over lav  segnten t
l 'o r  t ' i ther  the  r rse . r  u r  res idc .n t
a rc -a  rvhcrc  exccut i r tn  i s  w i th -
i n  t h c  r e s i d e n t  a r c a  i t s e l l '

/ /  O P T I O N S  A T T R . M R O I
I

. l

C a u s e s  t h e  e x e c u t i o n  o f

t h e  s e g m e n t  i n  t h e

r e s i d e n t  a r e a  i t s e l f .

Address  t rans la te

regrs te rs  a re  remapped.

F igu re  11 .  Schema t i c  Execu t i on  o t
Techn ique  and  Ove r l ay

the  Memory-Res ident  Over lav  REMAp
F e t c h  R o u t i n e

S u p e r  v r s o r l^
l"
I,^
J "

/- t-

\ -

G LOtsA L
C O M M O N

R o o t  A r  e a

M a i n l i n e  M o d u l e
-  C a t e g o r y  0  M o d u l e s  ( u s e r )
.  O t h e r  M o c l u l e s  I n c l u d e d  { i t  s p a c e

a v a i l a b l e )

O v e r l a y  F e t c h  R o u t r n e ,  F e t c h  T a b l e ,

a n d  T r a n s f e r  V e c t o r s

U s e r  O v e r l 6 y  F e t c h  A r e a

7 th  Ove r tay  
N

t"t",r;-t'1

O v e r l  a y

Se gments

S y s t e m  O v e r l a y  F e t c h  A r e a

C o - r e s r d e n t  O v e r l a y  F e t c h  A r e a

W h e n  t h e  l a s t  r

o v e r  l a v  s e o m e r

; r d e n l I  s t  R e s i d e n t  O v e r l a y  S e g m e n t

r s  u s e d ,  t h e  r e n r a i n d e r

o f  t h e  s e g m e n t s  w i l l

b e  t e t c h e d  t r  o r n  d i s k

i n t o  t h e  a p p r o p r i a t e

o v e r l a y  i e t c h  a r e a .

2 n d  R e s i d e n t  O v e r l a y  S e g m e n r 3

J r d  R e s i d e n t  O v e r l a y  S e g m e n t

4 t h  R e s i d e n t  O v e r l a y  S e g m e n t

s t h  R e s i d e n t  O v e r l a y  S e g m e n t

6 t h  R e s i d e n t  O v e r l a y  S e g m e n t /-"\
q t



Examples

E X A M P L E S  1  T H R O U G H  5

T l rcsc  f  i ve  exarnp lcs  s l row t l rc  O( '1 .  s ta te  n tcn ts  unr l  Ovcr ._
Iay  Lrnkage Ed i to r  con t ro l  s la tc rncr r ts  uscd  t r l  l i nk -c t l i1
f i vc  p rogrants .  T l tc  r ro tes  rv i th  eac l r  c . ra r r rp lc  cxyr l l in  t l r c
p i r r p o s c  o t -  t h e -  c o n t r o l  s l a t c n l c n t s  i n  c u c l r  j o b .

Example  1

l-l--- l--.r

E N D

Notes on Example /

' l ' l re  (hcr lay  l . . inkage

Pack  o t t  d r ivc  l  .

Thc  SSOUR( 'L  t ' i l e  o l
t ixc'cl  pack on drive I
T h i s  i s  I  s c L a t c l r  I ' i l c .

tADi j+-:UfrS,F1l i  T- --  --- '
f:!LEi l.4,yj,E 

-is,spuRctE 
' u N i jr - F L,ipnc r-ir rr lnjrFJrrf I r i '4HE - $iloRK,,]UNI T-F l, pAjCk:r,rir:"rl., i i

.R]U,M ;
l{481E {AMr-. rEsrsb ) uNtr- RL .RErAr,r:oPT{lO}/9 UrflAC.r<- R.tTNC L UDE NArlE r Esliiin;tii;iii'|f i!i5"1'

l : t l i l o r  i s  l o r r l e d  1 ' r o r n  t l t c  l i r c d

' t c n  
t f t r c k s  i s  l t l l o e a t c d  o n  t l r c

s t a r t l r ) q  l r l  l l r c k  r r u r n t r e . t  . 1 5 0 .

[ ]sc t  rnor lu lcs  c l r r  bc
g l r r r r  i s  u  c l t c c k p o i r r t
n u r l b c r  r s  1 0 .

l ' l r c  r r r a i n l i n c  l o u t i r r e
r r rodu le  in  thc  ob . je  c t
t r n  c l r i v c  I  u r r d c r  t l r c

l i rund on  r l r i vc  I l  |  .  T I r i s  p ro-
r c s t a r l  l ) r o g r a r r r .  T l r c  l c v e l

I o r  t l r i s  I ) l o g r a l l t  i s  l n  o b j e c t
l ib ra ry  o l ' thc  rc r r r t t v lb l t -  pack
narrrc T[ ' ]S' l ' .10.

o
o

Thc '  $WORK l ' i l e  o t ' t cn  t racks  is  a ik rca ted  or r  thc
l i x e d  p a c k  o n  d r i v c  I  s t a r t i n g  u t  t r l c k  n u r n b c r .  - l ( r O .
Th is  i s  a  sc ra tc l r  l ' i l e .

[ : xccu t i on  o f  SOL INK ( l l s1  0 ( ' L  c r rd ) r s  s r l r r c r i .

1- l tc  ou tPn l  loud  nro t iu lc  i s  g r .ncn l t .d  i r \  l i  [ ) r f ln iu tcn l
c t t t r t  i t r  t l t c  o b . j c e  t  l i l t n t r v  o l ' { l r c  r c n t o l u b l u  P l r c L  o n
d r i v c  I  r r r r d c l  t l r c  r t l r n r c  T E S I ' 5 0 .  I ' l r e  s t u r t  r r t l d r . c s :
i s  t l r e  c r r d  o f  t h e  s u p c l v i s o r  p l  u s  X ' 0 1 0 0 '

I l r r d  o 1 ' t l r c  O v c r l u y  L i r r k a g c  I : d i t o r  i n p L r t .  A u t o r n a -
l i c  ovr r la , l , s  i l r0  ge l tc r t tc ( l  i l  r rccdcd

L r r t t t p l c s  23



Example  2
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M
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Notes on Example 2

T l rc  Over lay  L ink lge  Ed i to r  i s  loaded f ' rom thc
rcn tor , lb lc  pack  on  dr ivc  l .  Th is  pack  is  r row thc

l l l ( ) ! r rn r  l )ack .  I l cCausc  nO f i le  s ta tcn tcn ts  a rc
s i v e  n .  t l r c  O v e  r l a l  [ - i n k a g c  [ : d i t t r r  f i n d s  l i o r n  l 0
to  - l l )  t l r ck l  o f  r . l ,o rk  spacc  ( )n  e  r the  r  F  l  o r  R l .

' fhc  
o r r tpu t  load  nroc lu le  i s  a  tcn tporary  en t ry  in  the

t r h . j e  c t  I i b r n r v  o 1 ' t l t c  p r o g r a l l l  l ) a c k  ( s c e  r r o t c  l )  u n -
dcr  t l l c  n tn rc  BLt  jh .  Look  fo r  uscr  r lodu les  on  the
pr 'os r r rn  l . r l ck  bccausr -  r ro  OP- l ' IONS c l rd  i s  g ivcn .
- [J rc  

n rarn l r r rc  ro t r t inc  lb r  th rs  p rosran l  i s  tsLL . tE  and
is  loca tc t l  on  [ ]  I  .

Onc  o t ' thc  n todu les  requ i red  fb r  th is  job  is  in  card
Ior r r r .  Thc  n tn tc  o f  the  n todu le  i s  p icked up  f rom
t h c  n r o d u l c  n a n l e  [ r S L  e n t r y  o l t  t h c  S  c a r d .

For th is  l ink-cdi t  the cate gorv o1 '  ntodule Wt l lTE
is chunse.c l  to  r  va luc t t f  10.  Wtt lTE is  inc ludecl  by
A L ] T 0 I , I N  K .

Tl rc  rc lcrcrrccs ro Y[-LLOW in t l rc  ob. icct  module
a rc  re  p luccc l  l r 1  RLD in  t l t c  l oad  n tod r r l c .

1.1
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Example 3

Notes on Example 3

SWORK and SSOURCE are a l located on the two
packs on dr ive l .  $WOltK wi l l  bc r ight  on top of
$SOURCE.

Thc object code is constructcd so that thc progrant
can  run  tn  a  12 .5K  pa r t i t i on .  Thc  e  n t r y  po in t
WHITE is  the star t  contro l  address.  Only rncssagcs
are pr inted.

The mainline routinc tirr this prograrn is in card form
There f i r re,  no lN( 'LUDE card is  used t 'or  i t .  I f 'a
rnainlinc is in card forrn it rnust be the first carci
deck read.

For this l ink edit the category of botl i ntodules
RED and GREEN is  chanscd to a value of  55.

I f  morc than one nrodule category value is to be
changed.  more  than one CATEGORY card  can be
uscd.

The rc lc rences  to  r lodu le  l lan tes  or  cn t rv  po in ts  A ,
B,  and [ ]  a rc  rep laced by  X.  Y ,  and Z ,  respec t ive ly .

The re l-crences to ntodule nalncs or cntry points D.
E, and F are rcplaccd by Q.

T
. ?

;,i".:i , . ,-ll-i-r
- r  l  -  L

L  6 , R ) E
jitVt

'  '  t ;

i l  r

- f  ,  i

i i ' i

Exampies 25



Example 4 (Model  15 only)

oi
@oo
@

Z fiA-rFfi0rR.Y.
l,* g4rlEpoFlY-' / - E N A t . . ,

I

i i  ,

r 3  n q !  5 r  r ?  5 1  5 4  5 5 5 6  5 7  5 a 61 62  63  64  55  66  57  6a  69  70  7r

Notes on Example 5

The work area is assigned by the linkage editor.

A load module is punched and no library entry is
made.

A cross-reference list is printed on the storage map.

If PGMA is assigned to an overlay, it will appear in
the user overlay area.

The only thing needed is an R module. The defaults
are taken.

o
%
a n
v

Example  5

Notes on Example 4

O SWORK and $SOURCE are allocated on a 5445

A temporary entry is cataloged in the object library
on the program pack under the name of the module
included.

The overlays, if necessary, are constructed so that
AA, BB, ernd CC are in main storage at the same
time.

o
@

o
o
o

O The category value of subroutines AA, BB, DD, ancl
EE is 30 for this l ink edit.

Routines in the same group do not need to have the
same category value. By giving the module a lower
category value, its chance of being in the root seg-
ment increases.



EXAMPLES 6 AND 7

These two examples of the same program show how the
overlay structure of a load module can be changed by
varying the input control statements. Both examples
include the input control statements, the storaqe mao
printed by the Overlay Linkage Editor. unO u grupt ic ,ep_
resentation of the overlay structure. Figure I i shows the
calling sequence of the moclules within the program.

Example 6

Two overlay load points are shown on the storage map
(START ADDRESS heading). INIT (co-resident area)
has the same load point as the system overlay area because
it has no references to system rnodules and no category 4
modules appear in the program. A reference to a cate_
gory 4 module does not disqualify a module from the
co-resident area.

MULT4 and DIV4 are assigned to the root area by the
Overlay Unkage Editor because of their low category
values and small size. FINAL is assigned to the root area
despite its high category va_lue because it can be placed
there without causing the program to exceed its main
storage size. Normally GET6 or pUT6 would be included
in the rool:segment before FINAL because of their lower
category values. but the Overlay Linkage Editor does not
include any system modules that are called by user modules
until all system modules of the same category that are
called only by other system modules are in the root seg_
ment. [n this example, $$LPRT and $$MFRD will not
fir.

F I  N A L MULT4 S R E A D
I
I

GET6
I
I

$ M F R D

Figure 72,

S W R I T E

PUTJ

$Lplnl

Calling Tree-structure of Modules Linked in Examples 6-7

M A I N L

Examples 27



Example 6 1300

/ /  L O ^ D  r { ) r  l N K , F t
/  /  t  |  |  F  \ A q t  - . i s o L , | R c ! , U N l  T - F  t ,  p A c K - F  l F  t r  I  r R E  I A t N - 5 r  I R A C K S _ 5
/  /  r  l L t  N A r , 1 f - - t l i U R K , U r \ l T * F I , p a c K - F  l F t F l , R t I A t N - S , I R A C K S - 5
/ /  R U N  I B F B
/  /  P A A S E  N A  M h  - C L  S  r { P t _  ,  u N  t  t - F  I
, r /  r j l ,  I I O N S  r ' l r i P - X R E F ,  C O R E - 5 K
/  /  C A I t G L I R Y  r . l A M F - r  v l J L f 4 ' U I V 4 t ' V A t . , r E - 4
/ /  c | I t - c t ) t r y  N A M t - ] G E 1 6 , p u l 6 r , V A L U € - 6  1 E o O
/ /  L A T L G i I ' l y  l i A r , l E - S k R l  I E T V A L  J L - 1 3 6
/ /  C A T F G T ) c Y  N A M F - S R F A D , V A L U E - l a 8
/  /  C A I E G  ] R Y  N A M E - N A ' ' I L , V A L  J E - 2 C
/  /  L A I F  t , J \ Y  t A M L _ A I J J R S S , V A L U E - 2 I
/ /  C A I f ( , o R y  r t A l l t - L O r - , V A L t t F - 2 2
/  /  l , ^ I t  u t J i r Y  N A ' 1 1 - I N V , V A L U t - 2 J
/ /  c A T F ( , r j R y  f t a r . l L - 8 I L L , v a L r l F - 1 4
/  |  c A I t  b . r P Y  r ' l A M t  - S H l p , V A L l J F - 2 5

/  /  C A I F C O , ] \  I J A M I  -  I  T I _ I . , 1 ,  V A L U E _ 2 6
/  /  C A I t  ( t ) R r  f r A q t - r l N t l , F l \ A t - , , V A L T J E - 9 O
/  /  LNt )

2400

2704

I . } V i I L A Y  L I N K A G E  ! I ) I T T I R  C { ) R F  U S A G L  I . I A P  A N D  C R O S S  R E F E R E N C €

Root

User - Overlays

System - Overl:

Co-resident - O'

OVLF  RTN

User

System

Co-resident

ys 1 through 8
r lay 9

Over lay 10

L I S T  L L / 2 ' / 7 1

S T A R T  I J V I R L A Y  C A T I G O R Y  N ^ q E  A \ D  C O I ] F  L E N G T H  R E F E R € N C E D
A D I ) R T S S  I ] U I 4 I J L R  A R F A  F N T K Y  H E X A D b L I { A L  D t C I I . I A L  8 Y

L  r O O  O  ' , t A  t  \ L  o A 2 D  Z O g t
L 1 ] 2 0  O r 4  i q I ] L T 4  O O 3 F  6 )  M A I N L  B I L L
t 8 6 C  0 , 4  u t v 4  o o / r l  6 5  q A I N L  S H l p
l B A 0  O , 9 ( )  F I \ A L  O 0 4 E  i 8  M A I N L
l f l F f J  c v L F R T \  0 l 8 o  3 B , r
l F 0 0  I  u  0 , 2 0  \ A u E  O t 2 n  8 0 0  H A T N L
2 2 ( ) 0  I  u  0 , 1 i 6  S H R I T E  O t e 2  4 0 2  N A r . , l E  A D D R S S  L O C  t N V  E I L L

S H I P  T I € I , I
l e o o  L  t )  u , z l  a D o p . S s  o l o 2  7 7 o  M A I N I
2 2 0 0  ?  |  i ) r l  ) 6  s r . R I I E  O l 9 2  4 O 2  \ A M €  A O D R S S  L O C  r N V  E I L L

S H I  P  I  T E M
I E L ) 0  t  t J  o , 2 2  L { l C  O 2 S A  6 5 0  U A T N L
2 1 0 0  . ,  u  u , t J 6  s r { R t t F  O l 9 2  4 0 2  N A M E  A D O R S S  L O C  t N V  B I L L

S H I P  I I E I . I
t F 0 0  4  U  t ) t z )  I N V  O Z E 4  7 4 O  f , t A t N L
2 1 0 0  . r  1 . ,  ( J ' 1 . 1 6  S ' { R I I E  0 1 9 2  4 O Z  N A M €  A D D R S S  L O C  I N V  B I L L

S H I P  I T E I . I
I F O J  5  U  O , 2 I  B I  L L  O 2 C A  7 I 4  H A T N L
2 l u 0  5  u  0  r  I  l b  s r R  r  t L  o l e z  4 0 2  ^ i A r . t E  a D D R s s  L o c  t N V  B I L L

S H I P  I I E I , I
l F 0 0  6  U  J , 2 ' ;  S H t ?  0 1 0 6  1 7 4  A I A I N L
2 2 O D  { ,  U  J r l l o  S r R l  f  E  O l 9 2  4 O Z  \ A r . , t E  A D D R S S  L O C  I N v  B I L L

S H I P  T T E X
l E i _ ) o  7  u  J t 7 6  I  t E M  0 2 9 6  6 6 2  ^ { A I N L
2 l 0 J  |  \ )  O , t l o  S t r c l I E  o l 9 2  4 O 2  N A N E  a o D R S S  L O C  I N V  B I L L

S H I P  I I E I , T
I T O O  8  J  O ,  I  } 8  S R L A I J  O I F A  5 0 6  M A I N L
? 1 i . t \ )  9  s  , t , 6  G t  1 6  0 0 4 4  6 8  S R E A D
2 4 4 4  ?  S  O r t  P U r 6  0 0 3 A  5 8  S t i R l T €
? 4  I t  9  S  6  I ' L P R T  O O F B  2 5 L  P U r 6
2 5 1 9  , i  5  a )  t t q F R D  O I 4 5  3 2 5  c E T 6
2 4 0 0  l o  c  J r ) J  I \ l I  0 0 D 0  2 0 8  N T A I N L

I } L I O O  I  T I I L  T i ] T A L  C O R E  i . , \ E t )  B Y  O t S ! . P L  I S  5 I 2 O  D E C I q A L
O L I O I  I  l I T I J  S T A R T  C T I N T R ] I -  A D I ) R E S S . ) F  T H I S  I , I O D U L E  I S  T 1 O O .
{ ) L l O 2  t  1 H { :  N O N - O V € r { L A y  C - , l R r  S t Z E  l S  9 q r } 5  D E C I M A L
O L l , ) 4  I  I  ) T A L  f ' 1 U { B t R  O F  L l t . } R A R Y  S E C T r } R S  R r 0 U t R t r )  l S  S i

\ A t i t F  _ ( . 1 s  M p L ,  p a c K _ F  t F  I  F  I  I  r . i  {  I  r _ F  t , R :  I A  I  N _ l ,  L  t  t i R A R y _ o
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Example 7

This example shows three overlay load pclints. Overlays
l ,  2 ,  3,  and 4 are in  thc user  area.  Over lays 5 and 6 are in
the system area,  and ovcr lav 7 is  in  the cc i - res ident  area
(user module in the systcnr area). (iROL,P stater)lcnts
were entered to increase the s izc of  thc user  over lay area.

/ /  l t t A l )  i , i "  l i r K , l  I
/ / t | | | \ /' \,1 F - i S , r I R (. L , L J \ I I - I I , e A 1 . ^ _ t I I I t t , R t I A I \ - r r ; k A r ( \ 5
/  /  t  t  L  t  r \ ! r  - t ( r ) i { ( ,  r f !  j  T  - l -  t , l ) A ( . ( _ f  } F  t ,  l , , < t  I A l \ _ s .  t , . a l . ( s _ 5

/  t  u r t J 1 , , ,  r t / .  1 f  I t L : , v t , t  , r l \ l  I _ f  I
/ /  ) r ' l l l l r !  v , 1 P - \ | f , L ' l t ) l  i , ) l
/ /  l r , l f  U L r r i Y  ! A t r F - , s l l t I 4 ,  ) l \ / e ' , V A L  J i - 4
/ /  \  A l t  L r r r , / y  l A v t  , r . , t  t . , , l ) l j I r , r , V A L  t r  - r ,

/ /  l t \ I l  ( , ) r ' Y  \ A M l  - \ W j { r T F r r ' A L l l  , l J ,

/  /  t . A t t  ( ,  r p y  t a M i  - 1 , . ] i  A t ) , v a L  l l  _ l  l 8
/ /  C A I I ' l , t , t '  Y  ^ , A r . l t  ̂ i , l t v L r V r L  l i - l l
/ /  i A I t \ ,  i Q l  \ a M t - ^ ' ) r ) f i ! 5 , v A l  J L _ 2 1
/ /  L A I t  ( r , r r ? Y  , t a u L _ L  r ( , v A t  J t s - , , /
/ /  ( . A f t  r , r r L ? y  \ l A M t  _ l \ V r V A t  r l t _ Z J
/ /  t A I t . ,  1 1 l  1 , A r , l r  , t l L t r V A L  l - . )  / r

/ /  \ . A l t  i ( r \ Y  \ ! A f , t  - \ t l l l , r V A L  J l - 2 5
/ /  t L l t L L l ' v  f r ^ q t - l r F J , v A L r l  1 6
, /  /  L , \ I t  u , \ ' i / , t A F ! r  - ' l  \ l T , f  t \ \ t . . , r ' A L r J r , 9 0
/ /  , ,  1 ' ' 1 . ) p  ! 4 / l - - r r r A v t , t . , ' a I

/  /  . \ , a a t t P  t 1  1 r  - . A i  ) a \ \ ,  t f " v r
/ /  t . ) K I ) ) e  1 t . a t _ t  I l t L , , , ' 1 1 P .
/ /  | , )

1 300

1 B6C

1 DOO

2600

2900

i r V t d r A y  L l \ ^ A . , ,  i , ) l T r i )  C . t r i  y q r . l  u A p  A r , t , J  C R U S S  R L F T R F \ C F  L I 5 I

S I A R I  I V F R L A Y  a A T L ( , r ) R y  , , l A v t  A \ r ,  C r j D h  L F , , t G r H  R E F E R T N C F D
A i l l ) i t r S \  \ l l { d e R  A ' l l A  f  \ t r r y  t s t X A t ) t C l q A L  J t L t f l A L  B y

I I / 2 t / 1 L

I  ! U O
I  q l L J

I  1 1 6 c

l D c 0
2 l o o

? 7 e ?
I  t ) ,J  0
2 l 0 n

2  2 t ) 2
I  l ) u 0
. 2 0 0 0

2 1 9 2
I  l ) ( ) t )
2  ( ) 0 0

? 2 0 ( )
? 6() t)
2 t ' t ) t )
2 t ' t t q

? ( t l l
) 1 t 9

?  l Q t )

2  t ) o

' J r c

1 ) , I  J b

0  r ?  |
l ) r l J 6

J t 2 l

O .  I  l b

J  I  I  J I

J , t  l r l

0 ' t -

5 A  I ' { L
q \ J t  T / r

i , v l F R T f l

\ A C F

S r i P  I l  t

L  L ) t .

A D  ) q ) S

5, i ' r  I  r  t

I  \ !
t l l t '

I i ) I T F

! r l  I  J >

l T F v

S i l L t l  I f

s , {  r :  a , )
0 l  ' 1  \
G L  1 r ,

$ t l , P R t

t l q F R r J

I \ I I
F  [  \ A L

u 8 2 r )
0 o  l F
0 l 6 r )
o i  2 1
o l . ) 2

D 2  n L
a t t ) 2
0 I  ) 2

0 2 t 4
o 2 ( . ^
0  t 9 . '

t )  t  i )6
( ) 2 1 t t
' r  1 9 1

C I F A
0 J 4  t
0 0 4 4
0 0  ,  a
O O F B
0 1 4 5
o o l ) J
0 0 4 t

J

I J

U

U
IJ

t )

U
r i

U
\)
U

t.l

2 0 9 t
6 3  V A T N L  B I L L

1 5 2
IJ  OO '1A I  \L
4 0 ?  N A U E  A D D R S S  L O C

S H  I  P  I  T F M
6 50 MA I  Nt - .
I I O  Y A I N L
4 0 2  \ A q E  A D D R S S  L O C

s r l l p  l T € r , t
t 4 o  ^ r a  I  N L
I t 4  r ' A I N L
4 0 2  ^ J A r l E  A D 0 R S S  L O C

S H I P  I T E M
1 1 4  M A I N L
6 6 2  " f A I r . l l
4 0 2  \ A M E  A D D R S S  L O C

S H I P  I T L M
506 ' . rA  t  NL

6 5  M A I N L  S H I P
6 8  S R E A O
5 8  S r R  I  T t

2 5 t  p u T 6

' 2 5  G E T 6
2 O A  M A  I  N L

7 8  M A I N T

I N V  R I L L

t f ' l v  B t L l -

I N V  B I L L

I N V  B I L L

O L l 0 i )
0 L  l o  I
0 t  l o l
O L  I J c

I H I -  I O T A L  C U R L  U 5 f I  B y  O t ! ! p t  l S  j a , J 2  f r t c t l A L
t r l F  S l A R T  C U N I R I J L  A t i D R E S S  r ) r  t H I S  t 4 r j t J U L t  l S  1 3 0 0 .
I f l r ,  N O N - O V t R t  A y  L i t R t  s l z t -  l s  t 4 0 a r  t ) E c l f , , t A L
r t ) t A l  N U r , r t J t k  c F  t  I i J , a A R y  s f  L I o R s  R E { . J J l R L 0  ! s  5 l
t , r \ , . 1 { : - ( i L S M p L ,  p A c K - t  I  r  I F  I ,  u f l  I  T  - r  t ,  R t  I  A  t  \ _ I  .  I  I  f } R A R y _ 0
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EXAMPLES 8  THROUGIH 11

These four exarnples shorv how the overlay structure of a
program can be changed by varying the input control state-
rnents. The changes result from varying the category values
of modules and varying the main storage size. All four
examples show the input control statements, the storage
map printed bv the Overlay Linkage Editor, and a graphic
representation of the storage map. Figure l3 shows the
tree structure of the program.

A B L E
I
I

BAKE R

r#
C H A R L Y EASY

Figure 13.  Cal l ing Tree-structure of  Modules Linked in Examples 8-11
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Example 8

All modules except ROOT, BAKER, and KING are siven
overlay category values. Because no system modulei
(calegory values l-7) are present, only one overlay area
is assigned. Any module assigned to an overlay sesmenr
must be assigned to the salne segments as its desce"ndants.
Because ABLE calls CHARLY and DOG (through BAKER),
these three modules are assigned to one segmeni. Lik.*ir.,
JAKI calls LOVE and MIKE (through KING) and is assigned,
with them, to the second overlay segment. EASy would
have been assigned to both segments, but space was avail_
able in the root so EASy was included in the root sesment.

/ /  C A L L  O L I N K , R I
X X  L O G  P R I N T T R
X  X  N O H A L  I
X X  P U \ C l l  H F C U 2
X X  L O A D  I O L  I  N K ,  F  I
x x  F  t L  E  ! a f . t E -  i S o u R c E ,  R E  I  A  t  N _  S ,  T R A C K S _ 2 5 ,  p A c K _ F  l F t F  ! , U N I  r _ F  IX X  F I L E  \ A M E - $ ' { r t R ( , R E f A t \ - S , I R A C ( S _ 2 5 , p A C K _ F i F l F l , U N I I - F I
X X  R U N

/  /  P r 1 ^ S E  \ A M t - R I Z Z I , U \ t t _ F l
/ /  U P  I I O N S  I , { A P - X R E F , U P A C K - R I , C N R F - I I  T K
/ /  I N c L U D E  N A M E - R n 0 T , U N t r - R I
/ /  C A I E G U R Y  N A M T - I A { t L t  T J A K € ' 1  V A L U E - 8
/ /  E N O

0 8  0 0  2 0 4  8

O 4 O O  L O 2 4  A B L E
A E L E

0 4 0 0  t o 2 4  J  A K F
J A K 6

0 8  O O  2 0 4 8  B A K E R  K  t  N G
B A K E R  K  I  N G

0 0 c 4  I 9 . ,
O ) 2 8  8 0 8

0 8 o o  2 0 4 8

0 8 0 0  2 0 4 8

0 4 0 0  L o 2 4

0 8 0 0  2 0 4 8

0 8 0 0  2 0 4 8

Co-resident  -  Over lays l ,  2

3 l

4000
{ ) V E R L A Y  L  I N K A 6 E  E D I  I O R  C I ) R E  U S A G E  q A P  A N I ) C R O S S  R E F E R E N C I  L I S T

T J V F R L A Y  c A T E G I ) , < Y  N A ' , , I E  A N D  c D D E  L E i I G I H  R E F E R € N c E DN U M E F R  A R E A  E N T R Y  H € X A O T C  I  M A L  D L C  I  M A L  B Y

o 7 / t 5 / 7 1

S T A R T
A D D R I S S

1 3 0 0
I 3 O  A
l B 0 0
I q 0 5
l F 0 0
2 0 0 f ]
2 1 0  0
2 5 0 A
2 8 0 0
2 C 0 0
2 F o  A
2 F  2 A
2 F  t 4
t f  2 8
l a t l
2 C 0 0
2 C 0  a
3 0 0  0
t l o c
t 8 0 0
l B 0 c

r i i l0 I
R O D I

S A K E R
E A K L R

K I N G
K I N G

E A S Y
E A S Y

O V L F R T N
A B L E

A 8 L €
C  H A R L  Y

C H A R L Y
D O G

D O G
J A K E

J A K €
L T J V E

L N V E
, 1 I K E

q  I  K E

R O O  r
R O O T
E A K E R
B A K € R
E A K E R
8 A K € R
R O O T
R I I O  I
K I N G
K I N G
K I N G
K I N G

0

0

0

) l

I

I

2

c

c

c

c

c

c2

O r 8

a 7

l 7

0 . 8

a f

t 1

t ) L  I 0  0
o L  l 0 l
o L  l o 2
r ) L  t 0 4

I H E  I O T A L  C O R E  U S E D  8 Y  I T I Z Z I  I 5  I I 5 2 O  D € C I M A LT H €  s l a R T  c o N r R o L  a D D R € s s  o F  r H I  s  , , r o D u l - E - i i  r ; o a .r H E  N o N - { l v E R L A y  c o R E  s r z E  r s  r o r o a  D i c i i a Lr o T A L  N U f , r B t R  o F  L  t B R A R y  s E c I D R s  , r e  o u r n r o - i s  6 tN A f { € - R I  Z Z  I ,  p a C K - F l F  I F  I  r U N  (  I - F  t  r R E T A I , . t _ i , i  i  u c a q v _ O

O V L F  R T N

Co-resident
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Example 9

All modules have an overlay category value (non-zero).
Because there are no system category values (l-7), only
one overlay area is assigned by the Overlay Unkage Editor.
Only two overlay segments are possible because each call-
ing module must be in the same segment as its descendants.
Module EASY could be given a category value of 0 so it
would be placed in the root rather than in both seqments.

/ /  C A L L  J L I N K ' R I
X X  L O G  P R I N I L R
X X  \ { ] H A L I
X X  P U N C H  ! F C U 2
X X  L t ] A D  I I I L I N K I F I
X X  F  I  L  F  \ A  ̂ . i L  - $ S O U R C E  l  R F T  A  I  \ -  5  r  I R A C K S _  2 5  '  P A C K - F  I F  I F  T  '  U N I  T - F I
X X  F  I L f  N A T F - 3 * O R ( ' R E T A I I + . S ' T R A C K S - 2 5 ' P A C K - F T F I F l ' U N I I - F I
X X  R U N
/  /  R \ )^ )
/  /  P A A S T  \ A r . f L - R I Z , U \ l I I - F t
/ /  1 ] P I I I ] N S  \ , ! A P _ X R E F , U P A C K _ R I ' C ' R E - H I O K

/ /  I N C L U T ] L  \ A q T _ R O O I ' U N I  I - R I
/  /  C . A I I I J R Y  N A q E - ' B A K E R , ( T \ G I  ' V A L U E _ B
/ /  L A T t b U R Y  N A f . l t - ' A d L E ' J A ( E i  T V A L U E - B
/ /  L N D

O V T R L A Y  T I N K A G E  E D I T . J R  C O R E  U S A G E  I . l A P  A N D  C R O S S  R E F E R E N C E  L I S T

S T A R T  O V I R L A Y  C A T T G I R Y  N A I . { F  A N D  C O I ) E  L E N G T H  R € F E R E N C E I )
A D I ) R L S S  N U I ' I I J E R  A R E A  T N T R Y  H E X A D F C I M A L  D E C I M A L  8 Y

Co-resident - Overlays 1, 2

0 t / t 5 / 1 1

I 1 0 0
I  ] ) A
I  B O O
l c o c  i  c
I F O A
! F 2 8  I  C
t F 2 l )
? l z a  I  c
2 t ) 4
2 s 2 A  I  C
? E l l
t t z n  I  c
1 5 3 2
l c 0 0  2  c
I C O A
2 0 0 0  2  c .
Z  I J B
2 4 0 0  2  c
2  50C
2 C 0 0  2  C
2 C 0 C
i 4 0 o  2  c
t 6 0 a

0 8 0 0

0 0 F  o
0 1 2 8

0 4  0 0

o d 0 0

0 8 0 0

0 8  0 0

0 4 0  0

0 4 0 0

0 8 0 0

0 3 0 0

0 8 0 0

I  s  1 0 4 9 6  D E C t q A L

2 0 4 4

2 1 0
r J  0 8  R { ) O T

R O O I
L O 2 4  A B L E

A B L E
2 0 4 8  B A K E R

B A K E R
2 0 4 8  B A K E R

B A K E R
2 0 4 8  B A K E R  K I N G

B A K € R  K I N G
L O 2 4  R O O T

R  D O I
L 0 2 4  J A K E

J A K E
2 0 4 8  K I N G

K I N G
2 0 4 8  K I N 6

K I N G
2 O 4 A  B A K E R  K I  N G

B A K E R  K  I  N G

0

0 , 8

0 , 8

t 7

t 1

) l

0 r B

0 , 8

l 1

a l

l 7

R. ]O I
R i t o t

O V L F R T N
A B L E

A B L L
I ] A K F R

S A K E R
C H A R L Y

C H A R L Y
D t]G

D C G
E A S Y

F A S Y
J  A K E

J A ( E
K I \ G

K I N I G
L  O V E

L N V E
I,I I KE

.1  I  KE
E A S Y

F A S Y

r ) L I 0 0
o L  t 0 I
d L  i J 2
u L  1 0 4

I F i I  T O I A L  C L } R F  U S E D  B Y  R I Z

r H t  S T A R T  C U N T R U L  A d O R T S S  O F  T H I S  M O O U L E  I 5  I ] O A .
T I l E  N O N - D V T R L A Y  C O R L  S  I Z F  I  S  I 6 I 6 8  D E C I  q A L
r o T A L  N l U M B F R  O F  L  I 8 ' a A R Y  S E C I O R S  R E Q T j I R E D  I S  1 5
\ A M I  _ R I  Z , P A C ( - F I F I F T , U N I I _ F I , R E T A I N - I I L I 8 ' R A R Y - O

O V L F R T N

Co-resident

J Z



Example 10 1300

Mtrdulc LASY is  ass igncd a catcgory value of  f  .  Bccausc
the Chcr lay L inkage Ecl i tor  assuntcs that  catcgor ies I .  l .
3 ,5 .6 ,  and  7  a re  sys t cn )  l /O  n todu i cs .  n roc lu les  BAKER
and KING are l /O dcperrdent  ant l  are assignecl  to  use r
over lay segments.  The remain ing 1 'our  rnodules arc I /O
independent  and are assigted to co-res ident  over lay
segnle n ts.

2228

2400

/ /  C A L L  T ) L I N K , R I
X X  L I ] C  P R I ^ , . I I t R
X  X  N O H A L  T
X x  P U N C T t  ' t F C u 2
x x  L t ) a D  t [ L I N ( , F l
X X  F  I L  t  N A M t - ! S r l u R C F ,  R F  I A  t \ - S ,  I , , { A C K S _ 1 5 ,  p A C K _ t _  l F  I F  I , U \ t  T _ F  Ix x  F I L F  N t A ' 1 E - $ i D k ( , R f I A t \ _ s , T R A C K j _ 2 5 , p A C < _ r l F l F l , J \ t r - F t
X '  R U \

/ /  P H A \ L  \ a l i r - t v 2 r ' J N l r - F l  2 8 O O
/ /  I P  I I O N S  M A P _ X R E F , L t ) R b - . H I K , I - ' P A C K _ I . I I
/ /  l ^ t c L J l J L  \ A M F - , 1 1 1 1 1 1 , U \ l  r _ 4 1
/  /  C A f t o t ) a . Y  N A u l - , q 1 * r * , K I \ G ,  r V A L  J E - d
/  /  C A f  E o O e Y  N A I I F  - L A S Y ,  v A L I ] E . 2
/ /  t N D

S I A R T  I J V T R L A Y
A D I ) R L S S  N I J \ , I I ' F R  A R E A

I 1 0 0
I  l c a
I  r J 0 0
I E ' ] A
L t 2 8
I E  t 1
? 2 2 8
2 4 A 0  I  u
2  40 ' . t
2 4 A a )  2  \ J
2  5Dt1
2 8 0 ( - )  ,  S
2 A O A
2,aa)  o  4  c
2  i t , JL
2 8 0 0  5  C .
2 R 0 9
2 3 U C r  6  ( .
z q 0 c
2 9 0 C ,  7  L
2  S r J C

' ) L  t u 0
( ) L  l 0  I
1 J L  t 0 2
i ) L  1 0 4

d 0 8  q r l o l

R  l r l T

L , ) 2 4  ' , {  ) l r
q , )  i r

t h rough  7

3000

T V F R L A Y  L I \ K A ( ; t  E t ) I I U R  C 1 ) q t  J S A u E  ! A p  A \ J  t . R , S 5  R F F t R T \ C L  L I S T o 7 / 1 5 / 7 1

C A T t G I R Y

)

)

)

, ) ' 8

J I , J

l l , 2

) f

t l

J I

\ a u f  A N t t )
F \ T R Y

{ L ) r } T

R ' ]  J T
A r l L t

A ' } L L

J A ( T

J A ( T

r l v L F q I \

B A ( I R
] I A K L ' ]

(  I  \ G
(  I ' ] L

t A S Y

E A S Y
C N A q L Y

C H A R L Y
' ) l  ) t ;

' ) . ) 1 ,

L  t v l

L ' ] V L
' I I K F

V  I  ( L

C I ) D F  L F \ G I H  R F F F R T N c T I )
H L X A I ) i L I M A L  I ) F C I I . , I A L  g Y

o . j f ) o  2 u 4 3

J  J 2  q

) 4 t ) A

J t ) F  2  1 4 ?
0 4 1 )  l J 2 4  A l t L F

A I ] L F
' 0 i ? 0  

1 0 2 4  J A ( F

J A K F
O r i 0 0  ) \ ) 4 A  I A K E C  K l f l c

S A K { : R  K  I N G
J I J O I  2 : ) 4 8  B A K E R

B A K F R
t ) d / ) 0  2 , ) 4 A  B A ( E e

q A K L R

0 4 0 J  2 0 { 8  ( t \ G

K I I ( ;
0 t r ) ' l  2 t ) 4 A  ( l N G

(  I  N G

I H b  T { ] l A L  C  ) r { i  , J ! t ' )  r r v  r v 2  I s  / 4 2 1 r  i ) F C l l A L
I t s t L  S T a ' { I  u l - i N I t ( , ) L  A t r r ) R r r 5 \  , ) f  T f l l s  \ . 1 t ) D l l L t -  I \  t  t 0 A .
r q F  N l l N - l v t f i L A y  c l R r  s l / t  l \  I 5 I 6 U . ) f C I \ r r
T ' ] I A L  N J M q L R  { ] f  L I , J , t A R Y  S F L I I ) R 5  q T , , ] U I R I d  I \  I 2
r] A M L _ t V 2 , p A L ( - F t I I F I , L ] \r I I _ F I , e F I A I \ - I , L I d R A R Y _ , ]

Roo t User Over lays 1,  2
System -  Over lay 3
Co-resident  -  Over lays 4

O V L F  R T N

User

Syste m

Co-res iden t
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Examp le  11

All rrodules except ROOT have an overlay category (non-
zero). Because BAKER and KING call a system rnodule
(EAS!, thev are assigned to user overlay segments. Mod_
ules that  ca l l  BAKER and KING (ABLE and JAKE) are
put  in to the sante over lay segmenl  as the modules they
call. Modules that do not call system ntodules are assisne<l
to the co-res ident  area.

1 300

1 s  1 , 2
rlay 3
Overlays4 through

1 800

I DOo

/ /  c A L L  . l L I \ ( , R l
X X  L l l c  P R I ' , l I t ' t
X X  \ I ) H A L  I
x x  p u \ c {  , ' . t F ( . u 2

X X  L I I A I )  ' D L I N K . F I
{ X F I L F 11 A V T . T S I] U R C T , R E I A I \ - ! , r t A C K i _ 2 5 , P A C K . I I F I F I , J N I I - F I
X X  f  I L I  \ A M f  _ ' , i I ] R K , R F T A I \ ] - s , I n A I ( s _ 2 5 , P A c { _ F I F I F L , , J \ J I _ F I
X X  R U \
/ /  4 U \
/  /  P A A S T  N A ! t . - E v 2 r . t , i l N l  r _ F I
/  /  i ) P I I r ) \ S  L T P A C K - ' t l , f . t A p - X R F f  , C  l R t  - I b K
/  /  l \ 1 C L 0 ) t  \ ^ ! E  - n  t D  T  ,  U N  I  t - R  I
/  /  C  A I  L \ ) D e \  ! A ! f  - r  A i t l t ,  B A K F R ,  J A K L ,  K  l N i , . ,  V A L U T  - B
/ ./ C A I t, G.J |t Y 'i A M L - E A S y , V A L U F - 2
/ / tttt) 

25OO

L J V I - R L A Y  I  I N K A G E  L D I T I ] R  L I R L  ] S A G t .  \ 4 A P  A \ D  C R U S S  R E F E i T E \ C T  L I S I

S T A R r  t l ! F R L A Y  ( . A r E G r l R y  ' r A y r ,  a f . l l )  c l ) L i E  L E \ 0 I H  R E F T R F N C L T )
A D I ) R 1 5 5  N L ] ' I I J F R  A R F A  E \ T R Y  H L X A D T C I  Y A L  D T C I ^ . 4 A L  B Y

o t / t 5 / 1 1

I  r 0 0
I  ] ' A
L B O O
I  r )o {J  I  u
2 0 0 4
2 0 2 8  I  J
2 0 2 t )
l i ) 0 0  2  U
L D O A
2 l o 0  2  u
2  2 0 4
2 r o 0  ]  s
? 7 0 A
2 5 0 0  4  C
z 5 0 c
2 5 0 0  5  C
2 8 0 9
2 5 0 0  6  C ,
2 6 0 C
2 5 0 0  1  c
2 5 0 C

2 0 4 8

2 6 4
8 r ) R  R D n l

R J O T
t 0 2 4  a  ] L E

A I ] L F
L 0 2 4  a O O r

R r ) O l
I  O 2 4  J  A K F

J A K E
2 0 4 8  I ] A K E R  K I ^ I G

B A K E R  K  I N G
? O 4 A  B A K F P

R A K E R
2 O 4 A  E A K E R

B A K E R
2 O 4 B  K  I  N G

K I N G
2 0 4 q  K  I  N G

( I f'lc

J r 8

0 , t

0 , 8

J r 8

t t , 2

l 1

l l

, { .  ) ' l  I
R O O  I

r ) r ' L F R I N
A i ] L E

A t ] L T
t A K E r t

S A K E ' T
J A ( F

J A K L
( I N G

K I \ G
T A S Y

E A S Y
C T l A R L Y

C H A R L  Y
)oe

t) /)c
L . ) V E

L f ) v t
I I K E

V I  K L

U T J O O

o l o S
0 . J 2 8

0 4 0 0

0 4 0 c

0 4 0 0

0 8 0 0

0 8 0 0

0 8 0 0

0 8 0 0

0 d o 0

i ) L  l U ! )
L I L  I U I
o L l 0 2
, ) L  I O +

T I ] T  I O T A L  C L J R I  U S E i J  B Y  T V 2 8  I S  6 6 5 6  1 ) F C I Y A L
T H E  S I A R I  C i ] N T R O L  A D D R L S S  U F  r H I S  I , I I I D U L b  I 5  I l O A .
f  H L  I ' I f I N - O V t R L A Y  C O R E  S I I E  I  S  I . 6 I 6 8  D E C I q A L
I 1 ) I A L  N U " 4 B T R  O F  L t B I t A R Y  S E C I I I R S  R E Q U I R T D  I 5  1 ?
\ A V T _ F V Z E , P A C K - F L F I F I , U \ I  I _ F I , f t E I A I \ - r I L I ' ] R A R Y - O

Root User -  Over lays 1
System -  Over lay
Co-resident  -  Ove

OV LF  RTN

User

System Co-resident
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EXAMPLES 12  AND 13

These two examples show the same RPG program linkcdite<i
with both memory resident overlay techniques. Note that
the ATTR-MRO program requires 2K more to execute in
than the ATTR-MOV program.

L I , A J  t I : L  I ! K I  I i

\ . - 8 A l I  ) r v F l l I Y - 4

P n A ) i  \ A ! f  - q ! v  i ,  { E I A  I \ - 1 ,  F L  r - \ . _
I r r r  l ,  N r  . ! f  - l J ( , q a p - y r ! ,  A t r R - q o v + O p T I O N S  S t a t e m e n t  r e q u e s t
I \ C L U L t  \ n { i - 5 ! ! P L  F
L A T E c m n A q r - r r o \ n L i r L - t i 5  f o r  M O V E t e c h n i q u e .
i r r  I

I
The  ove r l ay  segmen t  con ta i n i ng
th i s  modu le  w i l l  no t  be  a
candidate for  memorv residence.

Examp le  12

Thisexarnple showsa linkedit of an RPG program requesting
the menrory resident overlay MOVE technique (ATTR-MOV).
This technique can also be requested by using the COMPILE
staternent  at  contp i le  t in te.  The l ink-edi t  map for  th is  tech-
nique looks exactly l ike a conventional l inkcdit of the
progranl.

l , ' l  t r - f l t i  1 )  l l {

t_ to E LE \., lr
B E I A ! I '  I  q A L  O t C I  N A L

0 5 a a  L 4 { J
c 5  7 8  L 4  C C
C l 2 d  2 S b
c I E t  4 ) t
0 0 1 8  2 )
c 0 c 0  ! o

0 0 8 0  1 7 6

c 0 l l  1 9
c o l /  1 , /
c 0 l 2  I !
C o J e  ' . t

0 0 7 I  r  r  l
C 4 ) I  I I L I
0 c ! ?  I  J a
f , C i  t t
O C I ' -  l r

, . / ,  t d l l L j l
t i r i  1 - _  5 r v i , i  l r i )  L a

r r  ! ! t i t ' r  a l , a 8
i l A  _ _  _ { ! f l l ^ j _ _ _ _ a : L i  _  5 l !

' )  )  I  I  L / b  t r r a { t  ' \ ,  1
' L r /  I  . r  t r \ - f r  c i : ,  l l l

I  . !  l ! ( e  ( r ! , ;  t 5 1
I  I  ' !  i t \ { t t  , 1 , r 9 ' r  l r l
1  I  - l  ! ! r r r '  . . , \ ' )  l i l

r . ) . n  I  ,  J Z  ! r \ P r  ( , L r ! j  l i l
I  I  j l  ! a ! e  |  1 i . , , ,  l r l

: . 1 .  I  r  j j  ! ! ! i f .  a r t l g  1 5 :

r t l ,  L  L r  '  t { j i i  l ( J

4  0 0 c
4 5 A C
{  C O J
4  D 2 8

+ F 5 2
5  0 0 I
5 o l {
5 0 2 8
5 0 3 t )
5 0 7 t
5 0 E 2
>  5 ) 9
5  5 B S
5  5 E  I
5  5 t  L
5 5 F 2

5  ' F D

5 6 5 F
5 6 9  A
5 7 2 F
5  7 3 6
5  f  6 V
5  7 1 6
5 7 1 l
t 7 t 0
5 7 2 1
5 1 2 8

5 7 1 1
5 1 1  F

5 7 8 F
5 7 C B
5 7 t 4

5  8 { 6
5  8 4 0
, 8 5 E
5 8 6 2
5 8 7 1
5 8 E C
5  8 F 8
5 9 J 5
5 9 5 9
5 9 4  )
5  9 8 9
5 9 0 7
5 4 0 F

2 8
2 8
2 9
2 8
2 E

9 3

|  2 e
2 e

L 2 c
1 2 6

7 t
L 2 6

. O L C

i J  i c

C ! 0 -

a 0 l . r
a a 2 r r

l l a 1 a

l a , ,  \

2 !
1 a

2 l l

i r

r l

L '

G L O E A L
C O H X O N
S A H P L  T
t # q T 0 2
! I M I S C
t # t p c 8

t ; 0 F 8 e
3 # O P C R

t a 0 F  l 9
!  # c 0 N  0
t  * c 0 \  I
t  r c o \  2
5  # C 0 \  I
t t p G A E
t t p c u a
t l s R S !

t S S k L ) f

l o l 0 t - I
t a I C 7 4
r  r I 0 7 l
! d i C t {

t # l H 0 t
t # I t s 0 4
! , F  X P  I
t # o t s t 5
t t o B c 2
' * I F L D

t a I l 2 3
r ; I 3 8 (

J I C L 3 S
t a l 6 F 2
t ; l ? c l
! ; 1 7 c 7

3 # 0 0 u r
l  # 0 H  0 5
,  ' T O U I
t  I L R O F
3 t o F ! F
r  t R c  I 0

t ; I 0 0 3
l a l l 2 l
t a l l 5 5

i l , ,  I  l F l  T  t A L  r {  1 ! r t  F Y  t  v r  I  l c 2 { c  r f , _ l v A . .

I  I J I  I  I  1 r  : r  A - i  L  t l  i r r t  A D [ ] i t  ! !  j f  r r . ' , .  u  r ! t :  I  j  4 ( . C 1 .

L l r . ,  i  I f r r  \  ! - r v r r L l Y  c r ) k L  s t , ,  t :  i , { 4 (  j r a t c A L

L I r a  I  I . , r A L  ^ , 1 ! d f .  I  t  l . ( A - y  , , r r . T . F .  q : ! | l n t J  l !  4 ' )

i a e r - t s  v t  , p A L < - F l F l f l , - r . ! t r  I  t , \ r  I A I \ - t , L I , F a ! Y - (

e
o

@S"n - "n , ,  
c l o  no t  have  t o  s t a r t  on  2K  bounda r i es  ( 1a  t o  1 f  ) .

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

res ident  s to rage because o f  the  ca tegory  i  25  modu le

C o r e  u s e d  i s  l e s s  t h a n  R  E M A P .

I r . r n r p l r ' s 3 5



Example 13

This exarnple shows a l ink+dit of the same RpG prograrn
used for L,xample 12 requesting the memory resident over_
lay REMAP technique (ATTR-MRO).

/ /  L ! 4 0  t c l I \ i , F l

i , ,  ; : ,Xi  

'  '  '  

/ /OPIIONS 
statement request  for  REMAP technique.

t /  a ^ t E b , r t  l l t t l s g o . t C ,  t/ / . p r r , rNs  r r r * - *oo ,noo - r J l ? l t 8 i ; ] i i i t - t t 5 *ove r l aysegmen tscon ta in ing thesemodu tesw i l l
i i  i i i l j , )^ l : ; l5 i i i ; l l jJ ; i . i :15.^ , " - '  not  be candidates for  memory res idence.
/ /  x \ A

0

2 a
l 2 c

2 9
l o

a a

3 1
t 3

1 2 6) )

2 n

\ a

l i /

t . ' r

L O t q r r \
! A Y P L  I

! # ( 1 0 2

t n q l s a
s r l P c !

t  t l l p i - !

t a c i  I 9
t  # c t r \  a
l  r t - J \  I
!  n L 0 \  2
l  r a i l \  r

' ' P G A E
5 $ p  G ! a

C 5 A J  l 4 , r ( l
a ,  l 6  1 4 C t l
c L . 3  , , t x

! . 1 8 1  4 1 3

0 o l 8  2 )
c a 6 0  9 b

1 . 0 8  C  I  7 6

J 0 I 3  t s
c c t T  2 )
C a t t  l 8
a ! l (  5 2

c 0 7 I  l l l
c ( 5 7  l t l l

O C D  5

R F i t p i  N ( _ L t l

! r 5 R 0 6  t r S a U 5  t r ! p r r {  t t S k 0 3  S # S R O 2
t t 5 & 0 1  1 ! . , F 0 !  ! c i ! r  F  i r s r f t  i T S R F D
t n ! R (  ( .  ! r r f J l  ! r {  r a r f  f d L r p T  ! t I t r u T
t r L R r ' I  ! d t _  i r t  t { ( t  - s  ! r f p f \  t # D a A L
s t L t L ' )  $ r r l L L  t r F t t U  ! t l N p r  t # t p C r
t r l  P (  r  ! ! p I J 2
S A f P t L  t t 5 ! L ) 6  t * ! ! ) 5  ! t s r o 4  s { s R 0 :
s # s R t :  i t \ p 0 l  t ! : p ) t  t i s F F F  ! # 5 P F I
t r s r F u  ! { : ! ! L  ! d r ! 1 5  $ d o r  r F  r r r x p T
l f T f U i  t # t k f f  t r L O U I  t ! O p F \  t t 0 t A L
l # l f L o  1 r t a 0 5  ! ! (  F a ) 2
t # R I r 2  S A f ! t !  i ! a F L D  t # H F t C
t r , l P f N  i 4 l N F I
i * l  8 0 4  t ,  I  t s O l  t r ,  I  t s J  I
t # L R U F  r { T [ ! l  r { f r J r  t r c t  s  t f c p t N
l l T c A L  ! # L C ! L
t r c H l 5  t t c t s 0 5  ! 1 f s J 2
5  # O  C U r
t r r 0 u t

r  a f  l

) i J t

t # o t s l r

t  r c l o  s
$ a i 6 f 2
t a l T c l
5 a I 7 C 7

t l t R t T

" I O U Il r 0 B c !
! , I I I U I

c 0 0 8
0 0 0 8
c 0 c  7
0 0 9 9
0 0 9 9
0 0 9 9
0 0 9 9
0 0 9 9
c 0 9 9
c 0 9 9
c 0 9 9
0 0  9 9
0 0  ? F
0 t 2 E
O I  O E
c  0 3 {

0 0 c a

c 0 2 8

C C ] D
c 0 7 8
a a 0 c
l t  D  l , )

8
1 9 9
r 5 1
1 5 3
I 5 l
I 5 3
1 5 3
l 5 l
I 5 3
1 5 3

t 2 1
1 0 2
2 7  0

t i l  L R 0 l  3 #  C  L  t S
3 # H F 0 l  t f t p c F  ! r r , F c F  1 # F r p T  r # I o u r
t r L R o r  i r f c u r  i { a L L s  $ r c p E \  $ r T c A L
$  { 0 c a  t
r # l  \ P T  i # c P c R  r {  t p c P
t t S R 0 6  r # S R 0 5  t d S R O 4  t r S R 0 l  $ r S R O 2
t r 5 R 0 t  t # 5 p 0 0  $ { s R F F  $ # S R F t  r r s N F t
5 # S R F C
5 A H P L E  $ i  T C U T
t # R c I 0
t # R c t  o
i { R c I  o
T 1  H F  L G
I #  N F  L G
' # ( F L G
T # C F L D
' # C F  L  D
t # I  N P T
t * I  N P I
' # I  N P I  S A N P I E
6 # T C A t
3 I T C A L
' # T C A L
t l I C A L
! # r c A L
t # T c A L
t r r c A  t
6 T T C A L
T I T C A L
s t T c a t
! # I  F L D  5  A N P L E
r # T c a t  t f  c c ! L
! # s R o 6  t f s R o 5  ! * s R o 4  ! * 5 R 0 3  t r S R O 2
' * S R O I  3 i S R O O  T T S R F F  I f S R F E  T i l S R F D
T * S R F C
t l s R 0 6  J # S R 0 5  t t s  R 0 4  J r 5 R O 3  3 r S R O 2
! t 5 R 0 t  t f , s F o o  t t s R F F  t t s R F E  t * s R F D
t * s R F c
S A X P L E
t f l c a t
t # T O U T
t #  L R O F
J # C L O S
' N O P E N  3 I D C N L  S A N P L E
T # D O U T
t # c L o s  t # T c ! L  S A r P t E

t 2

4 3

l 2 l
l 2
6 l
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S T A R I  J V E R I A Y  C A I I G O R Y  \ A Y I  A N t ]
A i l D R t  5 5  N U t g r R  A R I A  l \  r R  y

C a i r f  l l N r , l i  ! l t t p ! \ / F t
n f  x a n t  _  t q A t  i r i (  l  r a L  q Y

. ) 1 4  , t  t { l  r t i l  ! i l A f l  , t M p t l
a 2 ^  ) r '  l r L a l  I

l . r ) ( .  )  t i . "  , . i ! p t i  t ! ! r , r l
a . l a !  6 " \ _  t p  P , \
! r ! L  l , r  g r , f , r  l R ' r t t  $ r t r U r l r L n i t ! , r I

L U I !
c c 8 :

a c l

. L t l J  I  I n t  T O I A T  L t p !  ! S f !  r y  - ! ! A p  l r  M . , g  ) t r _ t y A L .
l l L l l l  I  t t s L  S I A F J  C . \ I r r , t  A i - ! i : :  l f  T . , l i  e t  ,  { ,  I i .  q ,  r . .
u r l J . '  i  I F E  \ j \ - l t v t ! L ! y  c , l i t  \ l / t  l ! .  I  r L 4 i  t f  I s a L
L L O I T  '  P R U 6 k A f  N I L L  \ l j I  t t t  I \  I F F  t _ j .  . t 1 ,  , p r i _ t r  i r ir - L l d e  I  I  r I A L  N U { 8 L t  f  L I J i ^ n y  . t . _ t t ! !  

! r ; 1 1 " , )  I (  . . 1
\ A ! E - R t y ! p  , p A C K - f l l t r  l , , t \ t T , ,  l , . r  I A t r  t , L t r R A , y _

Q 
Ouu r tuv  segmen ts  beg in  on  2K  bounda r i es  ( 1a  t o  1  d )

@ 
tow  ove r l ay  segmen ts  i n  t h i s  examp le

Over lays  3  and 4  are  no t  cand ida tes  fo r  memory  res idence because
o f  t h e  C A T E G O R Y  1 2 5  m o d u l e .

?  
*a to ,  uses  more  co re  t han  MOVE (Examp te  12 )

Examp les J I



Appendix A. Messages

Thcre are three classes of messages: informational, warning,
and te'rnt inal.  The inlormational rnessages are indicated by
an I in print posit icln 7. These messages are printed with-
c lL r t  ha l ts .  Warn i l tg  messages are  ind ica ted  by  a  W in  p r in t
p o s i t i o n  7 .  A ' P  h a l t  w i t h  o p t i o n s  0  a n d  3  i s  i s s u c c l  w i t h
war r r ing  l r )essagcs .  Ternr ina l  n tessages I tave  a  T  in  pos i t ion
7  rnd  a le -  i ssucd w i th  a  

'P  
l ia l t  w i th  a  3  op t ion .  I f  two or

nrorc  warnrng  n tessages are  g iven.  the  ha l t  ind ica tes  the
f i rs t  rness lgc .  I f ' a  warn ing  lnessage and a  te rmina l  n ressage
a r c  p r i n t c d .  t l t e  h a l t  l p p l i e s  t o  t h c  t e r r n i n a l  e r r o r ' .

3 8



o L 0 1 6  W

01020 T

oL021 T

oLo22 T

oL023 T

oLo24 T

oL025 T

oL026 T

MESSAGE

E N T R Y  P O I N T  N A M E  O N
OPTIONS CARD WAS NOT FOUND

T E X T  O U T  O F  S E O U E N C E  I N
M O D U L E  W I T H  B E G I N  A D D R E S S
n n n n  l N  O V E R L A Y  n n r r .

M O D U L E  n a m e x x  H A S  t N V A L I D
ESL  nnnnnn .

I N V A L I D  R L D  l N  n a m e x x  A T  T E X T
R E C O R D  A D D R E S S  n n r r n .

U N R E S O L V E D  E X T R N  I N  M O D U L E
W I T H  B E G I N  A D D R E S S  n n n n  t N
OVER LAY nnn .

E X T E R N A L  B U F F E R S  G R E A T E R
THAN 64K .

M O D U L E  N A M E D  n a m e x x  N O T
F O U N D

P R O G R A M  W I L L  N O T  F I T  I N
T H E  I V A X I M U M  C O R E  S I Z E .

DESCRIPT ION

T h e  i a b e l  q i v e n  a s  t h e  e n t r y  p o i n t  o n  t h e  O P T I O N S
s t a t e m e n t  ( E N T R Y  l a b e l )  w a s  n o t  o n e  o f  t h e  e n r r y
p o i n t s  o f  t h e  o b j e c t  m o d u l e s .  l f  o p t i o n  0  i s  t a k e n ,
t h e  e n t r y  p o i n t  o f  t h e  m a i n l i n e  r o u t i n e  i s  u s e d .  T h e
n a m e  o n  t h e  O P T I O N S  c a r d  s h o u l d  m a t c h  o n e  o f  t h e
names on  the  s to rage map.

The ob jec t  tex t  i s  ou t  o f  sequence.  An ORG ins t ruc t ron
has  caused code to  over lay  o ther  code.

T h e  o b j e c t  m o d u l e  n a m e d  h a s  a n  i n v a l i d  E S L  i n  a n  S - t y p e
record .  l f  us ing  Bas ic  Assembler ,  you  may have spec i f  ied
a n  i n v a l i d  E X T R N  s u b t y p e .  C o n r a c t  y o u r  I B M  F i e l d
Eng ineer ing  program suppor t  representa t ive .

The ob jec t  modu le  named has  a  bad tex t  record .  The
er ror  record  has  the  nnnn address  in  by tes  3  and 4 .  Con_
t a c t  y o u r  I B M  F i e l d  E n g i n e e r i n g  p r o g r a m  s u p p o r t
representa t t  ve .

T h e r e  i s  a n  u n r e s o l v e d  E X T R N  t o  a n  e n t r y  p o i n t .
Probab le  user  e r ro r .

6 4 K  i s  t h e  m a x i m u m  a l l o w e d  f o r  e x t e r n a l  b u f f e r s .
Reduce bu f fe r  s ize  and recompi le .

The name pr in ted  in  the  message was no t  f  ound by
A U T O L I N K .  l f  t h e  n a m e  b e g i n s  w i t h  $ ,  o n l y  t h e  p r o -
gram pack  was searched.  Otherw ise  bo th  the  user  pack
( i f  spec i f  ied)  and the  program pack  were  searched.  To
cor rec t  the  er ro r ,  copy  the  modu le  to  the  cor rec t  l ib ra ry
o r  c h a n g e  t h e  E X T R N  t o  t h e  c o r r e c t  m o d u l e .

T h e  m a x i m u m  s t o r a g e  s i z e  i s  6 1  1 1 4 K .  ( 6 4 K  m i n u s  t h e
m i n i m u m  s u p e r v i s o r )  C h a n g e  t h e  m o d u l e  s i z e s  o r
ca tegor ies  to  a l low a  d i f fe ren t  over lay  s t ruc tu re .



D E S C R I P T I O N

oL021 W

oL031 W

oL032 W

01033 W

01034  W

P R O G R A M  W I L L  N O T  F I T  I N  T H E
C O R E  S I Z E  S P E C I F I E D .

MODULE NAMED namexx  WAS NOT
R E F E R E N C E D  B Y  A N  E X T E R N .

M A I N L I N E  M O D U L E  N A M E  I N
G R O U P  O R  C A T E G O R Y  C A R D

A  M O D U L E  I N  A  G R O U P  C A R D  H A S
CATEGORY VALUE 0 .7

IV IODULE NAME namexx  lN
C A T E G O R Y  O R  G R O U P  C A R D  N O T
R E F E R E N C E D  B Y  O B J E C T  P R O G R A I V I

S Y S T E M  A R E A  M O D U L E  n a m e x x
C A T E G O R Y  n  C A L L S  M O D U L E
namexx .

Even w i th  over lays ,  the  program wi l l  no t  f  i t  in  s to rage.

The s to rage s ize  is  e i ther  the  core  s ize  spec i f iec l  on  the

O P T I O N S  s t a t e m e n t  ( C O R E - a n n K ) ,  t h e  c o r e  s i z e  s p e -

c i f ied  to  the  compi le r ,  o r  the  de fau l t  o f  the  cur ren t  par -

t i t ion  s ize .  l f  rnore  main  s to rage is  no t  ava i lab le  fo r

execut ion ,  change the  modu le  s izes  or  ca tegor ies  to

a l low a  d i f fe ren t  over lay  s t ruc tu re .  l f  th is  message is

issued and no  over lays  are  ind ica ted  on  the  s to rage map,

over lav  segments  were  no t  genera ted  fo r  one or  more

o {  t h e  l o l l o w i n g  r c a s o n s

1.  Over lavs  wou ld  no t  have prov ided a  s to rage

adva n tage.

2 .  A l l  o f  the  ob jec t  modu les  had ca tegory  0 .

3 .  On ly  one over lay  segment  was ava i lab le  fo r  an

ovef lay  a rea .

A modu le  was read f  rom the  svs tem input  dev ice
( R E A D E R )  o r  w a s  r e f e r e n c e d  o n  a n  I N C L U D E  s t a t e -

ment  bu t  was  no t  re fe renced by  an  EXTRN in  the

ob jec t  modu le .  An EXTRN must  re fe rence the  mod-

u l e  n a m e  f o r  t h e  O v e r l a y  L i n k a g e  E d i t o r  t o  d e t e r m i n e

the  program s t ruc ture .

T h e  m a i n l i n e  m o d u l e  n a m e  h a s  n o  m e a n i n g  i n  a  G R O U P

or  CATEGORY s ta tement .  The name shou ld  be

removed f  rom the  s ta tement .

The modu le  w i th  the  0-7  ca tegory  va lue  is  ignored when

group ing  modu les .  l f  the  user  wants  the  modu le  in  a  spe-

c i f i c  over lay  segment ,  he  must  supp ly  a  CATEGORY

sta tement  w i th  a  va lue  o f  8 '126,  in  add i t ion  to  the

G R O U P  s t a t e m e n t .  l f  n o  m o d u l e  n a m e d  i n  a  G R O U P

sta tement  has  a  ca tegory  va lue  o f  O-7  ,  th is  message may

resu l t  f  rom a  modu le  be ing  fo rced to  ca tegory  0  by  the

l inkage ed i to r .  Th is  cou ld  be  the  main l ine  modu le ,  a

non-segment  in  a  segmented COBOL program.  a

zero- length  modu le ,  o r  a  modu le  ca l led  f  rom a  sys tem

module  (message OL035) .  Categor ies  127,128,  and 255

are  t rea ted  as  ca tegorY 0 .

T h e  n a m e  i n  t h e  C A T E G O R Y  o r  G R O U P  s t a t e m e n t  i s

no t  re fe renced bV any  o f  the  inc luded or  AUTO-LINKED

modules .  The name shou ld  be  removed or  the  cor rec t

name determined f  rom the  s to rage map.

Th is  message may a lso  appear  i f  a  modu le  i s  named tw ice

i n  C A T E G O R Y  a s s i g n m e n t s .

A  modu le  w i th  ca tegory  1 -J  can ca l l  on ly  modu les  w i th

the  same ca tegory  o r  ca tegory  0 .  The ca teqory  o f  one o f

the  modu les  must  be  changed.

01035  T



DESCR IPT ION

oL036 W

oL038 T

oL042 T

o L 1 0 0  |

o L l 0 1  |

o L 1 0 2  |

o L 1 0 3  |

o L 1 0 4  |

M O D U L E  N A M E  O R  E N T R Y  P O I N T
NAMEXX HAS A  DUPL ICATE.

M O D U L E  n a m e x x  H A S  t N V A L | D  E S L
N U M B E R  I N  T E X T  W I T H  L O A D
ADDR ESS nnnn

E N T R Y  P O I N T  I S  N O T  R E L A T I V E
Z E R O  I N  A  M O D U L E  W I T H  C O M M O N .

THE TOTAL  CORE USED BY namexx
l S  n n n n n  D E C I M A L .

THE START CONTROL ADDRESS OF
T H I S  M O D U L E  l S  x x x x .

T H E  N O N - O V E R L A Y  C O R E  S I Z E
lS  nnnnnnnn  DECI IV IAL .

T O T A L  N U M B E R  O F  L I B R A R Y
S E C T O R S  R E Q U I R E D  t S  n n n n
NAM E-namexx,  PACK-packxx,
U N  l T - n n , R  E T A I N - r ,  L I B R A R Y - R .
CATEGORY-nnn

T O T A L  N U M B E R  O F  L I B R A R Y
S E C T O R S  R E O U I R E D  l S  n n n n
NAME-namexx ,PACK-packxx ,
U N  l T - n n , R  E T A I N * r ,  L t B R A R y - O

This  message can occur  fo r  two reasons :

' l  
.  l f  the  name is  on  the  core  usage map tw ice ,  the

p r o g r a m  c o n t a i n s  d u p l i c a t e  e n t r y  p o i n t s  o r  m o d u l e
n a m e s .  l f  t h e  d u p l i c a t e  e n t r V  p o i n t s  o r  m o d u l e
names are  no t  re fe renced,  the  program can be
executed .  l f  the  dup l ica te  en t ry  po in ts  o r  modu le
names are  re fe renced,  the  re fe rences  may be
r e s o l v e d  t o  t h e  w r o n q  n a m e  a n d  t h e  p r o g r a m  w i l l
no t  execute  cor rec t ly .  There fore ,  the  ob jec t  mod-
u le  shou ld  be  recrea ted  to  e l im ina te  the  dup l ica tes .

2 .  l f  t h e  n a m e  a p p e a r s  o n l y  o n c e ,  t h e  m o d u l e  w a s
i n c l u d e d  m o r e  t h a n  o n c e  v i a  t h e  S Y S I N  d e v r c e  o r
I N C L U D E  s t a t e m e n t .  T h e  d u r : l i c a t e  m o d u l e s  a r e
d r o p p e d .  T h e  d u p l i c a t e  d e c k  o r  I N C L U D E  c a r d
can be  removed.

T h e  o b j e c t  m o d u l e  n a m e d  h a s  a n  i n v a l i d  E S L  n u m b e r  i n
a  T- type record .  The er ro r  record  has  the  nnnn address
i n  b y t e s  3  a n d  4 .  C o n t a c t  y o u r  I B M  F i e l d  E n g i n e e r i n g
program suppor t  representa t tve .

The en t ry  po in t  must  be  the  f i rs t  by te  o f  the  modu le
because the  s ta r t  con t ro l  address  on  the  header  card  is
u s e d  t o  i n d i c a t e  t h e  l o a d  p o i n t  o f  t h e  m o d u l e .  T h e  e n t r y
p o r n t  m u s t  b e  c h a n g e d  b y  e i t h e r  r e c r e a t i n g  t h e  m o d u l e
o r  u s i n g  t h e  E N T R Y  p a r a m e t e r  o n  t h e  O P T I O N S
sta te  me n t .

T h e  m o d u l e  n a m e d  r e q u i r e s  t h e  a m o u n t  o f  m a i n
s torage q iven by  nnnnn to  execute .

The en t ry  po in t  o f  the  roo t  segment  i s  spec i f ied  oy
X X X X .

The amount  o f  ma in  s to rage th is  p rograrn  needs to
e x e c u t e  w i t h o u t  o v e r l a y s  i s  n n n n n n n n .

T h i s  m e s s a g e  i s  i s s u e d  w h e n  t h e  c o m p i l e r  e n t r y  i s
used to  ca ta log  an  ob jec t  modu le .

Th is  descr ibes  the  load modu le  ca ta loged in to  the
ob jec t  l ib ra ry .

Appendix A,  Messages 4 t



MESSAGE DESCRIPT ION

o L 1  0 5

o 1 1 0 6

o 1 1 0 7

THE CODE LENGTH OF namexx
l S  n n n n  D E C I M A L .

THE TOTAL  CORE USED FOR
EXTERNAL BUF FERS BY-namexx
l S  n n n n n  D E C I M A L .

T H E  P A R T I T I O N  S I Z E  R E O U I R E D
TO EXECUTE THIS  PROGRAM
l S  x x K .

Descr ibes the number of  bytes in  the R module cata loged
to the l ibrary or  punched.  This s ize does not  inc lude:

1.  Bytes reserved for  COMMON.

2.  Bytes bypassed for  boundary a l ignment .

3. Bytes used by routines referenced only by
EX- l -RNs.

Tota l  main storage used for  external  buf fers.

The par t i t ion  s ize  is  de termined by  add ing  the  va lues

spec i f ied  in  messages OL100 and OL106 and round ing

u p  t o  a n  e v e n  m u l t i p l e  o f  2 K .

4 2



The Ovcrlay Linkage Editor accepts object nrodules for
l ink-edi t ing f rom ei ther  t l isk ur  cur t l  input .  Obiect  modules
conta in four  types of  records which r r rust  bc i r i  i l r is  order :

H-type = Header Record (optional )
S- type = L,xternal  Symbol  L is t  (ESL) Records
T-type = Text-Relocarion Dicrionary (RLD) Records
E-type = L,nd Record

Header Record

A lreader record is the l l rst recorcl ol- an
and conta ins  in fo rmat ion  descr ib ing  the

External Symbol List (ESL) Records

otr lect nroclule
m o d u l e .

An S-- type record conta ins up to f  ive f :SL t le  lds.  ESL
lre lds def ine areas wi th in an object  nrodule ancl  conla in
external  references to other  rnodules.  Thc Over lay [_rnkagc
Editor accepts the fbllowing types of ESL fielcls:

o Module name

o Entry point

o External reference

External reference (EXTRN) ESLs are clividccl urro scven
subtypes.  These subtypes are:

.  External  reference to a nrodulc narne (E,XTRN
subtypc 0)

o External  ref -crence lo an cntry  point  (EXTRN
sub type  128 )

o Weak external  reference to a rnodule narne (EXTRN
subtypc 3)

o Weak external  referencc to an entry  point  (EXTRN
sub type  131 )

o GLOBAL COMMON (EXTRN subtype 4)

o LOCAL COMMON (EXTRN subtype 5)

o Conditional external refercncc to a ruodule nantc
(EXTRN subtype 6)

o External  bul fers (EXTRN subtypc 7)  -program Nurnbcr
5704.SC2 only

Appendix ts.  Object Modules

Module Nante

This ESI-  f  ie  lc l  prov ides t l re
lc 'ngth in  heradcci rnal ,  and
nrodulc.

syrnbo l ic  nante .  s ta r t  address ,
category value of the object

Entry Foint

Th is  L ,S l -  l i c id  p rov idcs  the  en t ry  po in r  l ta lnc  in  the  n toc lu le
and the  addrcss  o1 ' the  c r r t ry  po in t  in  l tex l< jec i rna l .

External Reference {EXTRN subtypes O and l2g)

Th is  ESL t ' ie ld  spec i f ies  a  symbol  thar  i s  de{ lned as  a  n tod_
u le  nanre  (subrype 0)  c l r  en t rv  po in t  (sub type l lg )  in
uro ther  rnodu le .  Thc '  ex lc rna l  re lc rence to  a  n rodu le
name n tus t  be  to  the  ca ta logcd modu le  namc.  The (Xer -
lay  L ink lge  Ed i to l  scarches  the  sys ter r r  inpu t  c lev ice  ( fb r
user  en t ry )  o r  SWORK f i l r .  ( lb r  co tnp i l c r  en t ry )  to  t - ind  a
rnodu le .  I l ' thc  rnodu le  i s  no t  t 'ounc l  in  thc  sys tenr  r r - r1 . ru r
dcv ice  or  thc  SWOI{K f i l c .  A IJTOLINK is  per f 'o rn red .
AUTOLINK nrcans  thar  the  Over lay  L inkagc  Ec i i ro r
searches  thc  R.  en t r i cs  in  thc  t tb jec t  l ih ra r ics  to  reso lvc
a l l  unreso lved ex terna l  re lc lcnces  to  r r rodu lc  nar r rcs .
F lx te rna l  re l 'e  renccs  to  e l l t rV  p( ) i r r ts  a rc  no t  reso lved bv
A L J T O L I N K ,

Externa l  rc fc rences  to  rnodu le  names are  reso lvcc l  in  two
ways dcpend ing  on  t l t c  f i r s t  charac ter  o1 ' lhc  n roc lu lc  nanre .

For  n rodu lc  nantcs  tha t  beg in  w i th  $ ,  onJy ,  the  prograrn
pack  d i rec to ry  i s  searched.  A  spec ia l  ALTTOI_ lNK is  pcr -
fbrrncd for MFCti modules. L.xtcrnal ret 'ercnccs are
rcso lved to  the  s ing le  MFCU rnodu le  tha t  inc ludes  a l l  the
f i rnc t ions  requ i rcc i  by  the  load n todu le .  l jo r  exanrp le ,  i f
one  ob je  c t  rnodu le  has  an  ex terna l  re l 'e  rcnce to  a  MFCU
punch modu lc  and a l lo ther  ob .ycc t  rnodu le  has  an  cx te rna l
re l ' c rence to  a  MFCt I  read r r rodu le ,  the  s ing le  MFCU read-
punch n todu lc  i s  l inked.  l lowcver ,  i f  a  spcc i l i c  MFCU
module  is  en tered  v ia  t l re  user  en t ry  (c i ther  on  an  INCLUDE
staterrrent or as an R nrodule in the system input device),
a l l  o ther  MFCU nroc iu les  re f 'e renced by  ex terna l  re f 'e rences
are  l inked in to  the  load rnodu le .

,&ore .  Th is  specra l  AUTOLINK c loes  no t  app ly  to  MFCM
modules .

\ | P g 1 1 1 i .  l J .  ( ) i r t c e i i v e  J \ { o d r r l e s  . l - . }



For any otlrer nrodule name that begins with avalid char- l ixternal BufJbrs(l iXTRN subtype 7) PntgramNumber
acter .  the order  o l 'scarch is :  57045C2 Onlv

l .  The user  pack ( i f  speci f ied)  The Over lay L inkagc Edi tor  accuntu latcs the length of  the
required cxtcrnal  buf l 'ers and p laces that  length in  the

l. The progranr pack object l ibrary directory entry for the program being
cataloged.

lf the user pack and the program pack are the sarne physi-
cal pack' the pac:k is searched only once' 

Text-Relocation Dictionary (RLD) Records

weak External Reference (E XTR N subtypes 3 and 131 ) J ,typ,t 
records contain the object code of modules to be

' 
l ink€dited. T type records also contain the infbrmation

The lirnction ,1'the weak external reference is the same as 
needed to make the text relocatable' The load addresses

firr t lre external rcf'erence except no AU'r'oLrNx ir o.r- 

- 
on the text records nlust be in ascending order' and the

Iornretl. It the overlay unkage Editor cann,t ,"r.rtu. tn. 
text nlust not overlap front one text record to the next-

re lcrenccd nanie,  thc wcak extcrnal  reterencc is  ignored
atrci rcmaitts ttrtresolved. Each record is 64 bytes long in the following format:

W\'te Contents
GLOBAL COMMON Area (EXTRN subtype 4)

0 T (denotes text -RLD record) .
This ESL record specifies a space allocation for a GLOBAL
COMMON arca. Tli is area is allocated at thc starl of the I tength minus 1 of object text contained
prosram level. The sizc of the area is the size of'the largest in the record.
COMMON area encountcred.  This area is  saved across
INVOKE (one FORTRAN program call ing another and 24 Address o1'the rightnrost byte of object
transftrring control to the calied program) i l ' the called text in the rccord.
prograin contains the GLOBAL COMMON ESL. The
Ovcrlay Linkage Editor sets the progrant common attribute +63 Objeci lext begins in byte 4; l-byte or 3-
in the load rnoclule. byte RLD (relocation clictionary) entries

are inserted beginning in byte 63 from right
to left. Unused bytes (at least one) between

LOCAL COMMON Area (EXTRN atbtype 5) text and RLD contain X'00'. RLD points
to right end of address (displaced from

Tlie Overlay Linkage Editor allocates an area of main beginning of text).
storagc fbr the COMMON area either at the beginning
of the progranr level or immediately following the storage
rescrvcd fcir the GLOBAL COMMON. This area is used One-byte RLD
by nroduies within the same progrant and is not saved
across INVOKE. Each l-byte RLDentry contains the following:

Bit Meanins
Conditional External Reference (EXTRN subtype 6)

0 O=RLD points to the rightmost byte of an
The tunction of thc conditional external reference is the address within this module.
sarne as for the external reference (in otl 'rer words.
AUTOLINK is  per fornred) .  except  that  i f  the Ovcr lay I=RLD points to an EXTRN.
Linkage E,d i tor  cannot  resolve ( f ind)  the refercnced
name. the condi t ional  exterr ra l  re lerence is  ignored and I  g=l -byte RLD.
r  cnta ins u nrest- r lved.

2-1 Dsplacement from the leftmost text byte
in the record. Dsolacement count starts
with 00.

. 1 4



Three-byte RLD

Three-byte RLDs are generated by the compiler ior exter-
nal references when a displacement from an external sym_
bol is specified in a source statement. These RLDs are re
quired to support progranls rel-erencing a common data
area which may be considered external to all included
modules. Each 3-byte RLD contains the followrns:

Evte

l-2 ( lef tmost)

Bit Meaning

all Relative EXTRN ESL count so
name of the EXTRN can be
found. Relative ESL count
star ts  wi th 0001.

3 (rightmost) 0 I=RLD points to an EXTRN
with a known displacement.

l=3-byte RLD.

Dsplacement from the left-
most text byte in the record.

Three-byte RLDs are processed like l-byte RLDs except
that the base address is the address definecl in the ESL
entry corresponding to the relative EXTRN count.

End Record

An E-type record must be the last record of an obiect
module.

1 ' 7
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You can reduce the time required to l ink-edit a program by
using one or more of the tbllowing procedures:

l. Do not request a cross-reference list. For many programs
the time saved may be small, but for programs with many
module names and cnl ry  points.  a long wi th manv refcr-
ences to these modulc names and clltry points, significant
trrne saving can result. The time saved is not only the
amount  of  t ime needed to pr in t  the l is t .  but  a lso thc
additional t ime needed during the l ink-edit to save all
the information on disk.

2.  krcate the work f i les.  SWORK and $SOURCE, opt imal ly .

a. On a rnulti-drive system, the program pack and user
pack (if one is used) should not be on the same drive
as the $WORK and $SOURCE f' i les.

b. On a single drive systent. the work fi les should be
located at the beginning ot'the l ibrary. This can be
done by using the Library Maintenance program
ALLOCATE statement  to f l rs t  a l locate the source
library to 30 tracks ancl then deallocate it to 0 track.
The 30 tracks are then available at the slart of the
library and can be used for the work fi les by specifying
the LOCATION pararneler  on the FILE staremenrs.

c. On a single drive system. if t l ie work fi les cannol be
located at the beginning of the l ibrary (as in step b).
they should be located opposite the object l ibrary on
the other disk drive. For example, if the oblect
l ibrary is  locatec l  at  t racks 28 or  j7  on Fl .  the work
f i les should be located at  t racks 2g to 37 on Rl .

d.  For  the Model  15.  f l les should be p laced on a 5445
disk drive for best performance.

e.  I f  s teps a,  b,  c ,  and/or  d are not  use<J to opt imal ly  lo_
cate the work fi les, no FILE statements should be pro-
vided. The linkage editor f inds the work space
needed.

Appendix C: Performance lmprovements

3. Load the Overlay Linkage Editor from a program pack
containing only the Compiler, the Overlay Lrnkage
Editor, and the R modules to be l ink-edited. This is more
efficient than loading the Overlay Linkage Editor from
the system pack.

4. Place the object modules (R modules) that wil l be used
in the l ink-edrt ahead of the load modules in the object
l ibrary. This would be most effective with step 2b.

5. Have the l inkage editor locate the needed object modules
via AUTOLINK rather than by you supplying multiple
INCLUDE cards.

6. Use the memory resident overlay techniques to increase
the performance of large overlay programs. Which
technique to use depends on the impact that the 2K
boundary restriction has on the program. Because
adjusting ATRs takes less time than moving the data
(especially for large overlay segments), REMAp object
modules generally produce a larger execution storage
size and fit f 'ewer segments into the resident area of the
partit ion, but generally execute in less time than MOVE
object modules.

Appendir C. Performance Improvements 4?
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The fbllowing terms arc dellned as they are usetl in this
manual .  I f  you do not  l inc l  l l re  te rnt  you are looking 1or .
rei-er to tlie index or to the lLlM Data lYr.tt'cssing Oktssan,,
GC20- r 699.

ALrTOl,lNK. Process whcrcby thc Overlay Linkage lrditor
searches the object l ibrary l irr obje ct r.noduies to resoll.e
all unresolved nrodule narrre external ref'erences.

COM'\,|ON. An area at the hcginning o1'a partit ion or { 'ol-
lowing a GLOBAL arca.

c'ortt l i t ional cxtental rcJercnce. An cxtcrrral rcferencc tlt l t
causcs AUTOLINK to be per f 'ornred.  l lowcver.  i f  rhe
nrodule narned by t l rc  condi t ional  cxtcrnal  referencc rs
not  fourrd,  no error  rnessagc is  pr in ted ancl  t l rc  corrc l i t ional
exter t ra l  rc ference is  t realed as a weak cxterr ra l  re lerencc.

descendant. In a callcr-called rclationshtp betwecn two
modules,  the cal led nrociu le is  the c lesccndant .

extenwl reJbrence. ( l) A rcf'erence to a svnrbol t irat is
del lned as an external  nanre in  another  ntoc lu le.  ( l )  An
external  symbol  that  is  del ' ined in  anothcr  nt r . l , ju le:  that
which is  del lned in the assentb ler  languagc by an t :XTRN
statement .  and is  resolvcd dur ing l inkage edi t ing.  Sce
also weak external rcl 'erence.

Jerc'h routine. The routine to l ' ind the overluv on tirsk and
Ioad i t  to  s torage.

Jct t  h  table.  The paranretcr  nccded to load a s i r rgrc oventy.

GLOBAL. An area o1 'nra in s toragc at  the beginning of  a
par t i t ion.

INVOKE. Process where one load module calls and trans_
fers control to another load module.

load module. The output of the l inkage editor; a program
in a format suitable for loading into main storage for
execut ion.

mainline. The first rnodule encountered when link-editing.
This module is always in the root segment.

memory-resident ovctrhy. The technique used to mcrease
the performance of large overlay programs by ailowing
certain overlay segments to remain in primary storage after
the initial segment fetch.
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MRO. Menory resident overlay.

O rrutt lule. A loacl rnodulc.

obiect l ibrary. An area on disk that contains load ntodules
and ob jcc t  modu les .

ob jec f  tnodu lc .  A  rnodu le  tha t  i s  thc  ou tpu t  o1  an  assern-
b l c r  o r  c o n t p i l e r  a n d  i s  i u p L r t  t o  t h e  l i n k a g e  c d i t o r .

obicr:t  pntgrarr. A lul lv curlpi led or assembled and l ink-
cd i ted  prog ia rn  tha t  i s  rea i l v  to  t re  loaded in to  rn r i r r
s to  rage.

ottcr lo! ' .  (  I  )  The te chniqLrc of repcateci ly usins the sanre
b iocks  o f  jn  te rna l  s to ragc  dur ing  d i l - l ' c rcn t  s lages  t l1 'a  p ro-
grarn .  When one n todu le  i s  r ro  longcr  nceded i l l  s to rauc ,
another  n todu lc  car r  rcp lace  a l l  o r  par t  o l ' i t .  ( l )  A  p ro-
gram segnten t  o r  nhasc  tha t  i s  loac lcd  in to  n ra i r r  s to ragc .
I t  rep laccs  a l l  o r  par t  o f  I  p rcv ious ly  loaded scgnten t .

overlal,  rrutdule. A load rnodule lhal has been cl ivided intcr
t l vc r lay  scgrnents ,  and tha t  has  bccn prov ided by  the  Ovcr -
lay  L inkage [ :d i to r  w i th  in f i t r rna t ion  tha t  enab lcs  the  Ovcr -
lay  l je tch  Rout i t rc  t t r  i rnp lcnren t  the  r le  s i red  load ing  o l '
scg lnents  whcn rcqr , res led .

rnerlay program. A prograrn in which ccrtain control sec-
t ions  can use thc  sa lne  s to ragc  loca t ions  a t  d i f fe ren t  t in res
dur ing  exccut i< in .

rtverlay region. A conl inuous area ol rnain storagc in which
seqnren is  can be  loaded independent ly  o l 'o ther  rcgrons .

ctverla.I, segmeill. Sec segment.

program pack. The disk pack from which the Overlay
Linkage Editor program is loaded.

root segment. That segment of an overlay program that
remains in main storage at al l  t imes during the execution
of the overlay prograln. the f irst segment in an overlay
program. A root segntent cannot be overlaid.

R module. An object module.

segment. A part of a computer program divided into parts
such that the prograrn can be executed without the entire
program being in main storage at any clne t ime.
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system pack. The disk pack from which the system is loaded
( lPL pack) .

transfer vector. The linkage to each entry point in an
overlay that allows the overlay to be loaded to storage
before control is passed to the entry point.

user pack. A disk pack that contains object modules to be
l ink-edi ted.

weak external reference. An external reference that does
not have to be resolved during l inkage editing. If i t is not
resolved, it appears as though its value was resolved to zero.



add ress ,  l i n k -ed i t  s t a r t  l 6
addrcss,  over lay program load l6
a l i gnme  n l ,  n t odu les  on  a  bounc la r y  l 0
a l l oca t i ng  wo rk  f i l e s  ( see  exampres l
AR I :A -USER pa rame te r

co - res l den t  a rea  l 4
GROUP s ta remcn l  9

a r i t hn re t i c  ove r l ay  segmen t ,  s ys l em l . l
a ss i gnmen l ,  n rodu les  t o  ovc r l avs  9
ass ignme  n t ,  modu les  t o  r oo t  segmen t  l 6
ass ignmen t ,  ovc ' r l ays  l 4
AT' l 'R parameter.  OP' f lONS statement 8

{ see  e ;<an tp l e  l )
a t t r i bu t cs  o f  lOad  n todu le  t t
AU ' I 'O t - INK  . 1 ]

bounda ry  a l i gnmen t  o f  n todu les  l 0
BSCA modu les ,  ca tego ry  va lue  change  9
buffcrs.  extcrnal  (57021-5C2 onlv)  14

C A T E G O R Y  s r a t e m e n r  5 ,  9 ,  l 9
catcgory value

change  9
{see crantples 6-  I  I  )

syste m modules 1.1
Ca tego rv ,  s t o rage  map  head ing  12
CCP, rncnrt i ry  resident  over lay lg
change category value 9

( see  exa rnp les  6 - l  l )
changini t  over lay structure (see cxamples 6_l  I  )
checkp() int  restar t  progranl  8

( see  exan rp le  I  )
COBOL,  use r  ove r l ay  a r ca  l . l
Code Lcngth Decimal ,  s torage nrap hea<1ing 12
Code  Lcng th  I l exadec ima l ,  s t o rage  n rap  head ing
comnlon areas

GLOB,A,L 13,  41
LOCAL  13 .  14

communicat ions contro l  program, rnemory
res i den t  ove r l ay  I 9

comp i l e r  en t r y
desc r i p t i on  1
f  unc t . i ons  2

compi le r  objcct  modules 9
cond i t i ona l  ex t c rna l  r e fe rencc ,  ESL
rccord 11

con f i gu ra t i o r r .  s ys ten t  j

c ( ) n t r o i  s t a ten l cn l s
dcsc r i p t i on  5
examp les  23

CORE pararrreter ,  C)pTIONS statcment
co - r cs i den t  a rea  1 .1

tsee cxanrplcs 6-  |  |  )
c ross - re fe rence  l i s t

MAP paralnetcr  8
s to ragc  map  12

dcsccndan t .  n t a i n l i ne  1 .1
des ign ,  ove r l ay  s t r uc tu re  9
des t i na t i on  o f  l oad  modu ie .  pHASE

statement 6,
de te rm in i ng  ove r l av  n todu les  l 6
d i sk  space ,  l i n kage  ec l i t o r  1

end record,  object  module .15
END s ta temen t  - 5 .  |  !
EN I 'RY  pa ran le te r

( see  examp le  3 )
OPT IONS s ra r cmen r  7

en t r y  po ln t
ESL records 13
load modulcs l l t

( see  ENTRY pa rame te r )
en t r y ,  comp i l c r  4
En t r y ,  s t o ragc  map  head ing  12
en t r y .  use r  4
ITQUATL-.  staternent  5.  I  I
c r r o r  ha l t s  3
error  messages 3t l
ESL  ( cx te rna l  s yn tbo l  l i s t )  r eco rds  43

t 1
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cxa tnp le  s  i nc l ud ing  modu les  i n  r o ( ) t  l 8
cxa l l t p l e  l .  OCL  and  con l r o l  s t a temen ts  23  l nc rease  s i ze  c r f  use r  a r ca  ( see  examp le  7 )
cxan rp le  2 .  OCL  and  con t ro l  s t a temcn ts  24  i n f o rma t rona l  messages  38
exartrp lc -1.  OCIL.  and contrc l  s tatements 25 INVOKE featurc
cxan rp l c  - 1 .  OCL  z r r r d  con t ro l  s t a temen l s  GLOBAL  COMMON 41
( l \ { ode l  15  o r r l v )  26  LOCAL  COMMON 41

cxa r r t p l c  5 .  OCL  and  con t ro l  s t a temen ts  26  memory  res i den t  ove r l ays  22
c ra r r r p l c  6 .  ( ) ve  r l ay  s t r uc l u re  o f  l oad  modu le  27
exurnplc 7.  ovcr la-v structure of  load module 29
exal l lp lc  t { .  over lat ,  s t ructure of  program 3l
c ran rp l c  9 .  o l e r l a_v  s t r uc tu re  o f  p rog ram 32
e ran rp l c  10 .  o l c r l av  s l r uc tu re  o f  p rog ram 33  l anguage  t r ans la to r  I
c x l t t np l c  l l .  o r c r l ay  s t r uc tu re  o f  p rog ram 34  l as t  con t ro l  s t a temen t  ( see  END s ta temen t )
exan rp l c  12 .  MOVF.  t echn ique  (Mode l  15  on l y )  35  LEVEL  pa rame te r
t x : r n rp l c  13 .  RLMAP techn ique  (Mode l  15  on l y )  36  ( see  examp le  l )

e  x t cndcc l  r oo t  n ra i n l i nc  1 .1  OPT IONS s ta temen l  7
cr tcrnal  buf fers (5704-SC2 only)  11 l ibrary fornrat ,  object  2
cx{ernal  re lcrcncc,  [ : .S[-  records 43 l ink-edi t  s tar l  addresses 16
e  x t c rna l  s v rnbo l  l i s t  r c co rds  13  L INKADD pa rame te r ,  PHASE s ta temen t  6 ,  16
t .X  I 'RN  ( sec  F .S [ -  r c co rds )  l i n kase  ed i t o r

coniro l  s tatements 5
func t i ons  2
loading I

F rocq t t l t *  |
lc tch roul i r tc .  o ' " 'er l ly  (see over lay fetch load addrcss,  over lay pr()grams 16
rou t i ne  )  l oad  modu le

l c t ch  t ab l c  con t ro l  s t a temcn ts  5
genc r  r l i on  l . i  des l i na t i on  6
r()ot  i l rca I  j  entry point  l lJ

[ : l [ . [ r  s l a t e  r ne  n t s  . 1  ( see  ENTRY pa rame te r )
I ; ( )R I  RAN 22.  l -1 int roduct ion I

namc  6
RE.TAIN typc 6

s i ze  change  3 ,  14
(sec  CORE pa rame te r )

gcnc r i t t i ( ) n .  ovc r l ays  s to rage  map  lZ
n ren r ( ) r v  r es i dcn t  ove r l avs  l 9  s t o rage  s i ze  7
ovc r l a \ ,  | ' c t ch  l ou t i ne  1 .1  l oad ing  l i n kage  ed i t o r  I

( ; t - ( ) U A l -  C O M M O N  a r e a  1 3 . 2 0 , 2 1  . 2 2  L O C A L  C O M M O N  a r e a  1 3 . 2 0 , 2 1 . 2 2
( lROLlP statenlcr) t  5.  9 locat ion of  user modules (see UPACK parameter)

( scc  c ra rnp les  - l  and  7 )
dcsc r i n t i on  l l t
svstcnr rnodule s l - t

g roup i r r g  r nodu l cs  l 8

m a i n l i n e  r ( ) u l i n e

assignment 9

card form 11
(see cxarnPle 3)

hal ts.  e r ror  J entry point  (see ENTRY parameter)

he ade r  record :13 INCLUDE statement (see examples l ,  2,  and 4)

over laY assignment 14

r()ot  area 13
MAP oaramcter.  OPTIONS statement 8

memory rcsident  over lay
I /O dcpenclcnt  nrodules.  user over lay Communicat ions Control  Programming 19

i t r cas  13  desc r i n t i on  19
I /O  i nc l epcnden t  n rodu l cs .  co - res i den l  examp lcs  35 ,  36
2 r r c : r  1 . 1  MC)VE  techn iquc  2 l

i r np ro l c l nc r r t s .  pc r f o rn rancc  47  pcdo rmance  cons ide ra t i ons  47

f  NC  LL ID I :  s t a l c r r ) e  n t  5  p rog ram execu t i on  20

t l c r c r i p t i o r r  9  REMAP techn iquc  22

rna in l i nc  r ou t i r r r  1 "1  supe rv i so r  suppo r t  19
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