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This Program Logic Manual (PLM) is a gquide
to the IBM Disk Operating System/Virtual
Storage Extended (DOS/VSE), Linkage Editor
program. It supplements the program
listings by providing descriptive texts and
flowcharts.

For overall system control logic
description, this PLM is to be used with
six other PLMs:

DOS/VSE sSupervisor Logic, SY33-8551

Doslvss Error Recovery and Recording
Iransients Logic, SY¥33-8552

DOS/VSE Logical Iransients and Dump Phases

DOS/VSE Macro User's Guide, GC24-5139

DOS/VSE Macro.Reference, GC24-5140

DOS/NSE System Geperation, GC33-5377
DOS/VSE Messages, 6C33-5379

DOS/VSE LIOCS Volume 1, S¥Y33-8559

Titles and abstracts of the other related
publications are listed in the IBM
System/370 Bibliographl, GC20-0001.

PUBLICATION ORGANIZATION

Logic, SY33-8553

DOS/VSE System Serviceability Aids Logic,
SY33-8554

DOS/NSE Initial Program Lo

ad and Job

DOS/VSE Librarian Logic, S¥33-8557

Publications that aid in the use of this
manual are:

OSlVS, DOS/VSE and VM/370 Assembler
Language, GC33- 4010

Gulde to DOS/VSE Assembler, GC33-4024

DOS/VSE System Control Statements,
GC33-5376

DOS/VSE Operating Procedures, GC33-5378

Publications related to the subjecf‘of this
manual are:

DOS/VSE System Management Guide, GC33-5371

DOS¢/VSE Data Management Concepts, GC24-5138
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This manual consists ot five major
sections:

e Introduction to the Linkage Editor.

. Method of Operation, describing the
program function, the structure ot
object modules as input, I/0 flow and
storage layout.

. Program Organization, describing in
detail the library record formats, the
control flow and various features ot
the progran.

. General and detailed charts showing the
logic flow of the linkage editor
program. General charts are 1dent1t1ed
by two-digit numerals such as 01,
detailed tlowcharts by letters such as
AA through 22Z.

. Appendixes which include a label list,
phase-to~-module and message cross
references for use in analyzing program
errors, a brief description ot the
system residence organization, and the
linkage editor External Symbol
Dictionary (ESD) processing and map.

[ subetabaintatatetaitebebehebaibntatatebbatd e Al
| In this publication, systea and component names as listed below |
| should be read as indicated: |
| . , |
| System/component name To be read as i
' --------- e mw e mm—m—-——-— o e eree - - - - - - '
| DOS/Vs DOS/VSE (see Note below) |
| (
| Note: Unless that name explicitly refers to DOS/VS Release 34 or |
| an earlier DOS/VS release. |
g g g S G -————— - o - - - - - - - - - - ry
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All programs to be executed in the 'LOS/VS
environment must be link-edited and stored
in the core image library before they can
be executed. The core image library is
either on SYSRES (the system core image
library) or on SYSCLB (a private core image
library). The linkage editor progran
accomplishes the link edit function
operating in one of three modes:

4. Catalog mode.

An object module is
link-edited and permanently stored in
the core image library. The core image
directory of cataloged phases is
updated in this mode of operation.

2. Load and execute mode. An object

—

is immediately executed.

3. Assemble and execute mode. A source
module is assembled or compiled. The
object module (output) is link-edited
for temporary storage in the core image
library and is immediately executed.

Note: When operating in catalog mode, the
core image directory for linked phases is
updated. A reenterable program can be
cataloged as eligible to be loaded into the

Source
Module

Object
Module

8 DOS/VS linkage Editor

shared virtual area (SVA eligible). Phases
resident in the SVA can be shared
concurrently by programs running in

ditferent pactitions.

Job control calls the linkage editor
program when a // EXEC LNKEDT control
statement is read.

For updating the core image library
directory, control is given to $MAINDIR.

If OPTION CATAL was specified, the
directory for cataloged phases is updated.
If OPTION LINK: was specified, the link area
of the directory is updated. After either
one of these functions is completed,
control is returned to the linkage editor
and then passed on to job control.

The linkage editor program can run in
either the background or a foreground
partition. If it runs in the foreground,
you must assign a private core image
library (SYSCLB). In the background
partition, the linkage editor defaults to
the system core image library if no private
core image library is assigned. The
linkage editor issues a diagnostic message
and terminates abnormally when you assign
the private core image library across
partitions.

Core
1. Image
Library
permanent
Linkage Execution
g temporary
Editor




PROGRAM FUNCTION

The linkage editor prepares programs for
execution on DOS/VS. Input for the linkage
editor are the relocatable modules produced
by the language translators. The linkage
editor processes these modules into program
rhases which may be immediately executed or
cataloged into the core image library.

The linkage editor control cards direct the
program to read an input module(s) and tc
form phases from the control section within
the modules. Figure 1 shows how phases can
be formed. The linkage editor relocates
the origin of each control section in the
phase, assigns each phase an area of
storage and a transfer address, and
modifies the contents of the address
constants in the phase.

| Sample of a 2-module input resulting in |
| a 3-phase output |

Linkage Editor ]

|

| lator Output | Output |
|========- B et e m e |
| . | |
| Module A | Phase 1 |
| | |
| ESDs | |
| TXT-CSECTA | CSECTA |
| TXT-CSECTB | CSECTB |
1 TXT-CSECTC | |
| RLDs |"==—merreem e ccan— |
| | |
| Module B | Phase 2 |
| | |
| ESDs | |
| TXT-CSECTD [} CSECTC |
| TXT-CSECTE | CSECTD 1
1 TXT-CSECTF | CSECTE |
| TXT-CSECTG { |
| RLDs |===—==—emmmmcm e |
| | 1
| | Phase 3 |
| | |
| [} CSECTF 1
| | CSECTG |
Lo o o o o o e o o e e > o o - - - - - - - - - - .- - 4
Figure 1. Example of a Module-Phase

Relationship

The relocation factor for each contrcl

section is determined and saved by building’

a table called the control dictionary.
This table contains the linkage editor

METHOD OF QOPERATION

phase definitions and the module ESD itenms.
When complete, the table provides '
sufficient information for determining the
location ot each control section and for
resolving any references between control
sections.

The module TXT items are then built into
Fhase blocks. The RLD items (address
constants) are modified and inserted into
the text. A transfer address. is determined
for each phase. Unresolved address
constants will appear as zero RLD items in
relocatable phases.

The linkage editor will also accept as
input phases retrieved by the CSERV progranm
from the core image library. The purpose
of this function is to allow recataloging
of an already link-edited phase to a
different core image library.

OBJECT MOLDULES AS INPUT

The input to the linkage editor consists of
object modules and linkage editor control
cards. Each module is the output of a
complete langquage tramnslator run. It
consists of dictionaries and text for one
or more control sections. :

The dictionaries contain the information
necessary for the linkage editor to resolve:
references between different modules. The
text consists of the actual instructions
and data fielps of the module.

Six card types can be produced, by the
langquage translators or by the programmer,
to form a module. They appear in the
tfollowing order:

- - - ——— - - - - - - - - -

| Card Type | Lefinition |
| sso | “External syabol dictionary |
SYM : Ignored by linkage editor :
TXT : Text :
RLD : Relocation list dictionary :
REP : Rerlacement to text made :

| by the programmer |

ENC : End of module J

Method of Operation 9



The external symbol dictionary contains
control section definitions and intermodule
references. When the linkage editor has
the ESDs from all modules, it .can relocate
the sections and resolve the references.
Five types of entries are defined in the

. control dictionary.

Definition

ESD 1Iype

SD Section definition: provides
control section name, assembled
origin and length. Generated by
a named START or a named CSECT in
a source module.

WX Generated by Weak External
Reference (WXTRN), which has a
function similar to EXTERN,
except that WXTRN suppresses
AUTOLINK. The linkage editor
treats WX as an ER, NOAUTO.

PC Private code: provides assemtled
origin and length for an unnamed
control section.

LD/LR Label definition: specifies the

assembled address and the

associated SD of a label that may
be referred to by another module.

The LD entry is termed LE (Latel

Reference) when the entry is

matched to an ER entry.

ER External reference: specifies the
location of a reference made to
another module. ER is generated
by EXTRN or a V-type address
constant in a source module.

CH Common: indicates the amcunt of
main storage to be reserved for
common use by different fphases.
CM is generated by CCM in a
source module.

40 DOS/VS Linkage Editor

The relocation list dictionary identifies
portions of text that must be modified on
relocation (address constants).

When the linkage editor reads a module, it
stores ESDs in its control dictionary,
writes TXT and REP items in core image
blocks in the library, and writes BLD items
on an RLD file. Each item that is
identified by the language translators with
an ESILC number .is re-identified by the
linkage editor with a control dictionary
numker to avoid duplication of
identification between modules.
ESD processing, see Appendix E.

For the

1/0 ELOW

The I/0 flow for the linkage editor program
consists of:
. Input from:

SYSLNK - the system link library

SYSRLB - a private relocatable library

SYSRES - the system relocatable
library on SYSRES

SYS001 - the I/0 Workfile

° Output to:

SYSLST the list device

SYSLOG the logging device

SYSRES - the system CIL cn SYSRES
SYSCLB - a private core image library



Figure 2 shows the I/0 flow of the linkage editor.

SYSLNK

SYSRES
(System CIL)
and/or
SYSCLB
(Private CIL)

Y
Ne—

)
N

SYSRES
(Syst.Reloc. Libr.)
and/or

SYSRLB

(Private
Reloc.Libr. )

\%

Linkage
Editor

~

N
/TN

SYSLST

O

Figure 2. linkage Editor I/0 Flow
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—

SYS001
Workfile

|
]
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STORAGE LAYOUT

Addresses in Col. "Start at approx." are relative to the beginning of
‘partition. :

Start at Addressed Description Length

approx. by approx.

0 IJBLNK Part of linkage editor permanent in 19K
storage

19K IJBINL INL-CSECT, used only during initialization, 4K

VCATND thereafter overlaid ty I/O-areas

Aligned on 1K

19K AWKARE I/0-area for core image 1lib 1K
Aligned on 2K (page-boundary)

20K RLDIRAR1 2 I/0-areas for reading directory of 2K

22K RLDIRAR2 relocatable library (used alternately) 2K

24K IOAREA1 I/0-area for reading from S¥S001 0,5k
Aligned on 2K (rage-boundary)

26K-320 bytes Save-area for 1 record of a member in the 320
relocatable library (handling spanned bytes

records: already read part of the record
is moved before the part teing read by a
new read-command)

26K FRMBUF . I/0-area for reading member of relocatable 2K
library
Also used as I/O-area during initialization
(reading library descriptor records)

28K FLNBUF I/0-area for reading from SYSLNK (default- 1K or
size=1K, may be changed by user) 2K
29K LTMINE workarea (called Linkage Table) for 1200
processing ESD-numbers during processing bytes
an object module (i.e. only till the next
END card)
Will be overlaid Ly status-table when 13
calling $LIBSTAT bytes
30K CDENT1 Workarea (called control dictionary) ?
4176 containing information about all phases
bytes and ESD-items. Size will vary, as big as
necessary

20 bytes for each ESD-itenm
40 bytes for each rhase

[N

30K+? CTLDAD Workarea (called stowtable) containing
information about all phases as interface
table for $MAINLCIF or $MAINDIF.
Size will vary, max. 2K
12 bytes tor control-information
30 bytes for each fphase

30K+? WRKMAIN Workarea used by $MAINDIR or $MAINDIF ' 24K
(approx. 24K, for exact value consult
$MAINDIR or $MAINLIF)

S4K+? END OF USED STORAGE

12 TLOS/VS Linkage Editor



When calling SLIBSTAT overlaying at

29K LTMINE Workarea (called status-table) 13

as interface tor $LIBSTAT bytes
19K+ Workarea used by $LIBSTAT (approx. UuK, 4K
16 bytes ‘tor exact value consult $LIBSTAT)

Method of Operation 13



PROGRAM ORGANIZATION

LIBRARY FORMATS

SYSLNK AND RELOCATABLE LIBRARIES

The Linkage Editor reads data from SYSLNK in three different formats
(format 1, 2 and 3) and from the Relocatakle Library in a unigue format
(format 3).

}4—— 82 bytes——>|

Format 1 |B1|B2 80 bytes

|=- 322 bytes |
Format 2 |B1|B2 80 bytes 80 bytes 80 bytes 80 bytes

= 322 bytes |
Format 3 |B1|B2 160 bytes 160 bytes

B1 (1 byte) — Number of recdrds per block (either 1, 2 or 4)
B2 (1 byte) — Record length (either 80 or 160)

Figure 3. Block Format on SYSLNK and Felocatakle Liktrary
Format 3 is the only one accerted from the Relocatable Library. (Refer
to the DOS/VS Librarian Logic for a detailed description.)

The Linkage Editor recognizes different item types (ESD, TXT, RLD, REP,
ENL). Only one item type can be contained in each individual record.

The Linkage Editor control statements ACTICN, INCLUDE, ENTRY and PHASE
each occupy a complete block, i.e. only cne record per block will be
accepted.

For a private relocatable library, Figure 4 shows an example of a
logical block consisting of a set ot physical blocks.

14 DOS/VS Linkage Editor



1stbyte = Number of logical records (1 in Linkage
Editor control cards, 2 in 12-2-9 cards)

2nd byte = Record length (160 in all records)

1 160 | INCLUDE Unused Linkage Editor
1 | 160 | PHASE Unused Control Cards
2 | 160 ESD ESD T
2 {160 ESD , TXT
_ 2 160 TXT TXT
2 160 TXT TXT
2 160 TXT . TXT
> 12-2-9 Cards
2 160 TXT TXT
2 160 TXT REP Unused
2 160 REP Unused RLD
2 160 RLD RLD
2 160 RLD END Unused
~ A ~ \ ~ ) g
2 Bytes 160 Bytes 160 Bytes
I\ ~ -/
322 Bytes
Figure 4. Example of a logical block on SYSRLB

Physical Description of SYSLNK and
Relocatable Libraries

For CKD devices, the physical record is
identical with the logical block. For FBA
devices, this is not true. For the FBA
records of SYSLNK, the SAM format is used.
The control interval is 1K by default. The
user may change this value by specifying a
different size in the EXTENT card.

< Control Interval >
T
i
logical block ; logical block | « « » 2.RDF|1.RDF| CIDF
|
]
Figure 5. SAM-Format for SYSLNK on FBA

CIDF Control interval definition field (4
bytes; first two bytes ccntaining
address of free space, last two kytes

containing length of free sgace)

RDF  Record definition field (3 bytes)

1. BRDF: 1. Byte: bit 1=0 only 1 block
bit 1=1 (X'40")

more than one btlock in this

C.I.

last two bytes:

block

length of

2. BRLCF: last two bytes: number ot

blocks in this C.I.

For the relocatable library on an FBA
device, no special format is used. The
first logical block of a member starts on a
physical klock boundary. The next logical
blocks are written sequentially, regardless
of 'physical block' boundaries ("spanned
records", i.e. part of a logical may be in
one physical block and the rest of it in
the next physical block).

‘4— physical block ——»|<e——— physical block —>|

! !
|« log.block sl log.block e log.block+e-log.block +}-log.block +|

Fiqure 6. Spanned records for SYSKLB on

FBA

Program Organization 15



CORE IMAGE LIBRARY

The logical record of the core image
library has a size of 1024 Ltytes. It
contains executable code and at the end of
the phase some RLD information, whenever
the phase is relocatable. For CKD devices,
the records are unblocked and the physical
record is the same as the logical record.
For FBA devices with a blocksize of 512
bytes, the unit-of-transfer will always be
two physical blocks = 1024 = one logical
record.

WORKFILE SYS001

The logical record for the workfile SYS001
has a size of 240 bytes. 1In the first 16
bytes, it contains the standard information
of a RLD card, in the rest, it contains the
variable intormation of four RLD cards. For
CKL devices, the records are unblocked and
the physical record is the same as the
logical record. For FBA devices, two
logical records are blocked together in one
Fhysical block.

Y

-t physical block

logical record 1 logical record 2 unused

Figure 7. Blocked records tor SYS001 on

FEA
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CONTROL FLOW

The linkage editor is a single phase
program divided into ten CSECTs. The CSECT
names and their functions are the
following: '

IJEINL Entry point tor calling progranm,
used for initialization and
processing ACTION cards (afterwards
‘overlaid by I/O-areas), (Chart 01).

Contains subroutines and constants,
besides subroutine ALNKOF, which
reads input and gives control to
the appropriate CSECT (Chart 02).
See also the chapter on
subroutines.

IJBLNK

IJBFIN Reads input, if SYSLNK or a
Relocatable Library is on FBA
(Chart 03).

IJBESD Processes ESD-cards (Charts 04, 05).

IJBEOTH Processes TXT,

(Chart 06) .

REP, RLD, END-cards

IJBSCN Processes INCLUDE, PHASE, ENTRY
cards (Chart Q7).

IJECTL Post-processes PHASE, ENTRY cards

(Chart 08).
After ENTRY-card:

IJBMAP Prints linkage editor map

09) (Figure 19).

(Chart

IJBFLD Processes RLD-items read from
SYS001 (written by IJBOTH) (Charts
10, 11) .

IJBCAT Updates directory ot Core Image
Library (calling $MAINDIR or
MAINDIF) . Prints status report
(calling $LIBSTAT), returns to
caller (Chart 12).



Figure 8 shows how these CSECTS are ccnnected in the program.

‘ START ,

Y

1 3
INL
445
LNK
4
6
7 8
> CTL
NO ENTRY
YES
9
MAP
|
10-1
RLD
\
12
CAT
Notes: The boxes show the CSECT names without ' ]
the common prefix 1JB.
Numbers adjacent to boxes point to the re- END

spective general chart(s).
Figure 8. Linkage Editor Control Flow
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CONTROL DICTICNARY (CD)

The control dictionary is an internal
linkage editor table used tc store phase
and external symbol dictionary (ESD)
information. All information necessary for
relocation is contained in the control
dictionary.

The control dictionary is compcsed of a
variable number of 20- and 40-byte entries.
Each phase entry is 40 pytes long and is
handled as if it consisted of two 20-tyte

18 TLOS/VS Linkage Editor

entries by the routines scanning the
control dictionary (except tor when it is
scanned for a section definition entry).
All other types of entries are 20 bytes
long.

The control dictionary starts on the first
fullword boundary after the linkage tatble.
Location CDENTI contains the address of the
first entry. Location CTLDAL contains the
address of the last entry in the control
dictionary. Refer to Figure 9 for the
tormat of the control dictionary entries.



FORMAT OF CD ENTRIES

Layout of Control Dictionary entries for ESD items Type of ESD item:

(see section 'Object Modules as | nput’ above!

NAMED ESDTYPD
ASSORGD

RELFACD
PHNUMD

SD - section definition
or
PC - private code

NAMED ESDTYPD
LNGTHD
RELFACD

CM - common storage

NAMED ESDTYPD
ASSORGD

SWITCHD

LD - label definition
or
LR - label record

NAMED ESDTYPD

PHNUMED

SWITCHD

ER - external reference
or
WX - weak external reference

0O01 23 4 5 6 7 8 9 10 11 12

Byte 19 is reserved for future use.

Figure 9. Format of Control Dictionary Entries (Part 1 ot 2)

Program Organization 19



Layout of Control Dictionary entries for a phase

PHNAMED ESDTYPED
- ORPHDAD NOBLOKD
NOBYTED
RLDITEMD*

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19

ORPHRGD

NXPHRGD
' TRFRADD LINKSTRD*
RLDBLCKD*

PHTYPED

i % R

20 21 22 23 24 25 26 27 28 29 30 31

32 33 34 35 36 37 38 39

Byte 39 is reserved for future use.
*Only used for relocatable phases. Otherwise the content is zero.

Figure 9. Format ot Control Dictionary Entries (Part 2 ot 2)

USE OF CD ENTRY FIELDS This CD Field Contains

NAMED (NAME) the name of the ESD iten.
Each control dictionary entry is first
built in a fixed location in IJBLNK and is ESDTYPD (ESCTYP) the type of ESD item. The
called "current entry". The current phase representation of diffe-
control dictionary entry starts at latel rent ESD items is shown
CPHENT and the current ESD entry at latkel below.
CESDENT.  The current ESD entry is added to
the control dictionary at label ELEINT in ASSOFGD (ASSORG) the assemkbtled origin of
the ESD processor. The current phase entry sb, pC, LD, or LR.
is moved to the control dicticnary at label i
MOVENTRY after the next phase card or the LNGTHD (LNGTH) the length of the CHM.

ENTEY card has been read. )
RELFACD (RELFAC) = in the case of an SD or

In IJEMAP the location CPHENT is used to PC the relocation fac-
save a rhase entry during a search for ESD tor. The relocation
entries belonging to the phase that is tactor is calculated
Feing processed. References to control by supbtracting the as-
dictionary information are sometimes toc the - sembled origin from the
current entry and sometimes tc the contrcl next possible phase
dictionary itself. Therefore, in the origin NXFHRGD (NXPHRG).
following description of the contrel

dictionary fields, the name of the » 1n the case ot a CM the
corresponding current field between : apsolute address of the
rarentheses is added to the control next start ot the CHM.

dictionary name of the field.
CSNUMD (CSNUM) a pointer to the SD or CM
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Common (CHM)

PHNUMED (PHNUME)

PHNUMD (PHNUM)

SWITCHD (CSWITCH)

PHNAMED (PHNAMEC)

ESDTYPED
(ESDTYPC)

ORPHDAD (ORPHDA)

- - - - = - -

Section Definition (SD)
Private Code (PC)

Label Definition (LD)
Label Reference (LR)
External Reference (ER)
Weak External (WX)

containing the entry sym-
bol ot the LD or LK. If
the SD or CM pointed to
by an LD or LR has al-
ready been processed the
LD or LR is called "as-
signed®. If not, LD or LR
is called "unassigned".
In the case of an unas-
signed LD or LR this
field contains the ESIC
number of the SD or CM as
a pointer. In the case of
an assigned LD or LR this
field contains the con-
trol dictionary number of
the SD or CM.

|
-------- +

| X'00°
| X'04°
| Xt05¢
| X'01¢
| X'03¢
| X102°
|

the phase number of the
phase in which the ER or
WX was encountered.

the phase number of the
phase containing the SD
or PC.

| aebainbabahabb |
|Bit|on | Qff |
b #oom-oo-- |
j0-4|Unused |
|-——t---m==--- $-mem - |
| 5*%|No |AUTCLINK |
| |AUTOLINK |necessary|
1 |necessary| |
|==~t==emem—- - |
| 6 |ER is a |EF is a - |
| | weak |normal |
| |external |external |
| | |reference|
|==—t-----mm-- $o==m==e-- |
| 7 {LD/LR un-|LD/LR |
| |assigned |assigned |
L cracmca - -- Jd

*This bit is always set
if bit 6 is on and also
after AUTOLINK was not
successful.

the phase name.
X*'07' to classify the
control dictionary entry

as a phase entry

the disk address of the
first text klock of the

NOBLOKL (NGELOK)

NOBYTEL (NOEYTE)

ELDITEMD
(RLLITEMNS)

ORPHRGL (CREHRG)

NXPHRGD (NXPHRG)

TRFEACL (TRFRATL)

LINKSTRD
(LINKSTRT)

RLLELCKL
(RLDBLCKS)

PHTYPED (PHTYPE)

phase in the format

CCHHR for CKL devices.
For FBA devices, the
first four kytes contain
the physical block number
(relative to the device,
not to the library); the
fifth bkyte is unused.

the number of text blocks.
the number cof
the last text

bytes in
block.

the number of ELD items.
the load address of the
phase. The first byte
must be X'0C' (see note
below) .

the highest phase address.
This field is initialized
with the contents of
OFRPHRG. Every time an SD
or PC is encountered the
field NXPHRGL is aligned
on a double word boundary
and the length of the-
control section is added
to it.

the transtfer address of
the phase. The first byte
must be X*(00' (see note
below) .

the starting address of
the partiticn into which
the program is 1link
edited.

the number of extra RLL
blocks. Extra RLD blocks
must be added if, arter
the text of a relocatable
phase, RLL informaticn is
stored for use by the re-
locating loader and the
remaining space in the
last text block is not
sufficient.

an indication as to the
type of phase.

|Type of Phase|Represen-|

| {tation |
|=========-=-- tommmmoe - |
| Self | |
| relocating| X*80° |
| Relocatakle | X*'40°* |
|SVA eligible | X'20° |
INot | |
| relocatakle| X'00" |
lecrrc et ————— 4
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Note: Most of the routines scanning the
control dictionary handle it as if it
consisted of fixed length (20-kyte)
entries. The value X'00' in the first
bytes of the OEPHRGD and TRFRALCD fields,
prevents the second half ot a phase entry
to be interpreted as an ESD entry since the
displacements of ORPHRGD and TKFRALL
correspond to those of NAMED and ESDTYPLC.
Because of the type mask X'00' for an SD,
an exception has been made for routines
searching the control dictionary for an SD.

LINKAGE TABLE

The linkage table is an internal linkage
editor mechanism used to link the ESILC
number supplied by the langquage translatcr
output to the corresponding control
dictionary number that belongs to a control
dictionary entry.

The linkage talkle is composed ct a variatle
number of fixed 3-byte entries up tc a

maximum of 400. It
each object module.

is built separately tor
When an END card is

processed, signalling the end ot a module,

the table is reset to zeros.

LTMINE contains the
item in the linkage
LNKTAD contains the
item in the linkage

Locaticn
address of the tirst
table minus 3 bytes.

address of the last

table plus 3 bytes.

Linkage 7Table

| Control | ESLC |
| Dictionary | Tyre |
| Number | |
|=====mmmmmm= Fommmmme— i
| 2 Bytes | 1 Eyte |
U 4

USE OF THE LINKAGE TABLE ANLC CONTROL
DICTIONARY

The linkage table is designed to associate
text and RLD information with the proper
relocation attribute from the control
dictionary. The following steps are taken
in processing text:

1. Get the ESID number and calculate the
linkage takle entry.

2. Go to the linkage table.

3. Extract the control dicticnary numker
field of the linkage table, and
calculate the control dictionary entry
location.

4. Go to the control dictionary entry.
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5. Extract the relocation factor.

6. Add the relocation factor to the
assemktled origin of the text to be
loaded.

7. Substitute the result of the
calculation in step 6 (the load origin)
for the lanjuage translator supplied
assemkbled origin (for the text).

8. Calculate the block of the core image
library to which this text belongs
(next availakle block).

9. Get the proper core image block.
10. Put the text into the core image block.

Note: If a TXT card on P-pointer points to
a negative control dictionary number, that
control section is skipped. If the
R-pointer points to a negative control
dictionary number, that control section is
needed (CSECT is not in this phase in real
storage) .

THE AUTOLINK FEATURE

This feature tries to locate a module in
the private (if assigned) and systenm
relocatakble libraries for any unresolved
ERs found in the preceding phase. The
signal that indicates a phase has finished
Erocessing is either a new phase card or an
ENTRY card. When the signal is detected,
autolink is attempted unless the feature
has been suppressed by a NOAUTO phase card,
action card option, or by WXTRN.

Examples of Autolink with LIOCS

Whenever a DTF macro is expanded during a
language translator run, an ER is generated
with a label corresponding to a label of a
LIOCS module. The label of the ER is used
as the search argument in autolink. The
autolink processing searches first the
private (if assigned), then the systen
relocatable directories for the
corresponding label. The directory entry
contains the disk address of the module in
the relocatable libraries. The module is
the macro expansion, and is then treated as
an include statement.

Linkage Editor Fundamental Calculations:

For the examples in this presentation:

e The symbol A/0 represents the assembled
origin.



. The symbol R/F represents the
relocation factor.

. The symbol L/O represents the load
origin.

] The symbol P/0 represents the phase

origin.

Example 1: The A/0 provided by the language
translator is added to an R/F determined by
the phase origin intormation. If the phase
is not relocated when it is lcaded into
main storage the result, the L/0, is the
‘main storage address that is the physical

location of this text, RLD item, or control
section.
A/0 + R/F = L/O

Example 2: The assembled origin ot the
CSECT being processed is subtracted from
the address that is the next possible phase
origin. This results in the relocation
factor for that control section.

P/O - A/0 = R/F

Example 3: The address of the next
available control dictionary entry is
calculated by adding the length of the last
entry to the address of the last entry.

The current linkage table entry

ample 4:
us 3 equals the next linkage table entry.

SUBROUTINES IN IJBLNK

The first CSECT (IJBLNK) of the linkage
editor program contains most of the
subroutines used by other linkage editor
CSECTs. After processing any of these
subroutines, control is returned to the
calling routine if not indicated otherwise.
A list containing the subroutine names of
this CSECT, the main entry points,
descriptions of the routines' functions,
and the appropriate flowcharts is shcwn
below:

Sub- Entry
routine point

Function Chart

RDSO0CO BRDS000 Reads input trom SYSLNK AA
or the relocatable
library.

LTESID LTESID Note: Input tc this AB

routine is an ESID num-
ber supplied by the
language translators.
Inspects the ccntrol
dictionary by taking
the following actions:

SRCHCD

CNVHEX

PRINT

LOGMSG

PRTLST

SPACE1

ADIDSK

UPDSKAD

XTPHNO

SRCHCD

SRPCOD

CNVHEX

PEINT

LOGHMSG

PRTLST

SPACE1

AD1LSK

UPDSKAD

XTPHNO

XTPHGT

s If the control dictio-
nary number is zero,
the ESID number has not
yet been prccessed. The
routine then returns to
the address in the link
register.

e If the control dictio-
nary number is negative,
the ESD item is byrassed
and the routine returns
to link register plus 4.
Addresses of the linkage
table entry and the con-
trol dictionary numkter
are supplied.

e If the control dictio-
nary number is positive,
the routine returns to
register plus 8. Relo-
cation factcr (for SDhy/
PC), control dictionary
number and address ot
the control dictionary
are supplied.

Searches the control AC
dictionary for a matching
label.

Entry at SRPCOD continues
the search after a matching
label has been found.

Converts EBCDIC input AC
to hexadecimal outrput.

Prints messages and map AD
onto SYSLST.
Prints error message AT
onto SYSLOG.

Brepares for printing AD
the linkage editor
diagnostics of input.

Spaces one line on AD
SYSLST.

Updates the disk address AE
to the next record.

Updates the disk address
to the first record on the
next track.

Extracts the phase num- AF
ter from SD, EC, LD, or

LR control dictionary
entries.

Entry XTPHGT is used it

the entry is known to be
a SD or PC.
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ABTEER

CDSIZE

WRITE

ALNKPR

ALNKOF

ABTERR

CDSIZE

WRITE

READC1

DISKRDWR
DISKIO

FDISKIO

ALNKPR

ALNKOF
RDNEXT

RDEXEC

Gives controcl to IJBELD
for abnormal termination
error handling.

Checks for control
dictionary overflow.

Reads or writes core
image blocks.

Executes the I/0 by
means of EXCP.

Entry if I,0 for FERA.

Initializes for the
scanning of the reloca-
table directory for
AUTOLINK. Extracts un-
resolved ERs from the
control dictionary in
collating sequence.
Gives control to the
INCLUDE processor and,
after the modules have
been included, passes
control to ALNKOF.
Reads the input streanm

and diagnoses the type of

card to pass ccntrol to
the appropriate CSECT.

Entry at RDEXEC skifps

24 [OS/VS Linkage Editor

AF

AF

AG

AG

AH

CANCL

ERECE

NOTICTL

DERCAD

EXLOAD

CANCL

ERROR

NCICTL

DERDAD

reading of card.

Cancel routine. If AH
necessary, sets the new
supervisor cataloged bit

in COMREG off.

Sets up to print non- = AI
termination error

messages. If the calling
routine sets the RETRN bit
in ERRSW, the ERROR routine
returns to the calling
routine. If the RETRN Lbit
is off, return is to

RDNEXT or to ALNKPR if the
error occurred during
AUTOLINK.

Converts input cards Al
(containing 12-2-9 in

the first column) to
machine printable format.

Provides a core image AK

block containing a
specified storage address
for a work area. If the
space in the work area is
required for a next block,
the current block is
written kack to the CIL.



GENERAL CHARIS

General Charts Conventions:

1. A unit of programming, routine, CSECT,. or phase, is contained in one
box like this: .

]
]
]
]
]
]
]
|
]
]
[}
]
]
]
'
]
]
]
]
1
]
]
[}
]
'
[}
]
]
]
]
'
[]
]
1
]
]
1
[}

step members

N
.

where: xxx marks the label and routine name
yYY says briefly what the routine does
2zz is the reference to the detail chart(s).
The step numbers are given from 1 to n within this routine
only.

2. On-page connectors are such:

. 3. oOff-page connectors are such:

Table E
CONTROL ‘
3

where: the number in the frame marks the chart from which we come or
to which we go,
the word above (incoming) or below (outgoing) marks the label
(routine) on that chart,
the number under the word marks the step within the routine
to which we go if it is not step 1.
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Chart 01.

‘ 1JBINL* ,

INTPT2 /

Calculates relocation factor and
relocates address constants.

VALIDFN \

Set constants for valid Fn - parameters on
ACTION - card and set switches for RPS - support.

OPEN ROUTINE JA, D

Opens SYSLST, SYS001, and SYSLNK and
saves information concerning these files.

CALCWA

JA

Calculates the address of

1/0 - areas

linkage table

control dictionary
Get start address of partitions.
Check if partition is large enough.

SYSREST

JA, JD

Initialize constants for system relocatable
library and system core image library.

IJBINL and FBAINL Initialization

*Entry point to Linkage Editor
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FREADLN

Verifies the
PCIL linkage editor
Assigned runs in the
background
JB

Verifies that the private core image library
is uniquely assigned to the partition in
which the linkage editor is running.

USESYS

GET LIBRARY INFORMATION JB, JD

Reads the library descriptor entry from the core image
library directory to obtain device and library information
of the core image library. Gets relocatable library
information from the system directory.

RLBOPEN

SYSRLB NO

Assigned

Opens SYSRLD and saves start address of
the private relocatable directory.

GHERKIN y
JB
Calls $8BSYSWR to allow writing
onto SYSRES.
-NXTCARD
ACTION CARD PROCESSOR Jc

Reads cards from SYSLNK. If an ACTION card is
read, the operands are scanned. On reading the
first NONACTION card, the actions are processed
and the routine exits to RDEXEC to scan the
NONACTION card.

)
02

RDEXEC

03

FREADLN



Chart 02. IJBLNK - Subroutines

06 - ENDPRC
< ALNKPR* ’ 07 - ENTCRD

ALNKPR |
AG
Searches the control table for unresolved
ERs and initializes for AUTOLINK if an
unresolved ER is found.
AUTOLINK 07
Finished
04 YES INCLPR
06
07] = -
08
RDNEXT |
AH
Reads record from SYSLNK or the
relocatable library.
01- NXTCARD 03
03- FREADLN * - v
FREADREL
RDEXEC Y FREADIN
AH
Diagnoses type of card image and gives
control to the appropriate CSECT.
07 04 06
1JBSCN CHKNPH 1JBOTH

Note: The flowcharts AA-AF and AJAK
describe the less important subroutines.
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Chart 03. IJBFIN - Processing FBA device input
RDNEXT

Takes care of spanned records in the relocatable
library. Entered from the read routine with label
RDNEXT (Chart 02).

FREADREL

02

RDEXEC

INCLPR

07

FRMDOIO

KA

Issues the 1/0 command by means of CCW's. Also
used as second entry from IJBSCN (Chart 07) after
having scanned the directory of the relocatable
library for the module to be included.

RDEXEC

01- NXTCARD
02- RDNEXT

FREADLN

KB

Deblocks the input from SYSLNK. Entered the first time
from NXTCARD, a label in the initialization routine IJBINL
(Chart 01). As soon as the first non-ACTION card has been
processed, always entered from read-routine RDNEXT
(Chart 02).

NXTCARD

RDEXEC
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Chart O4. IJBESLC - ESD Processing

RDEXEC

From CHKNPH
i INITIALIZE THE ESD PROCESSOR BA
points h
Performs the input control function of updating
location PERIDA (see label list). Builds a dummy
phase card for the initial phase if none has been
supplied.
ESDRET i
START CARD IMAGE CHECK BA

Checks the validity of the type code supplied with
each ESD item in the variable field of the card
image just supplied as input. Provides exit from
this phase when all the ESD items on a card
image have been processed.

YES

End of Card

SYM CARD

Type of
ESD items

02
RDNEXT
| i I
BC BA BA - BC BC
Preliminary Preliminary Preliminary Preliminary
processing of processing of processing of processing of
SD/PC item. LD item. ER item. CM item.

BD

Searches the control dictionary for a label
matching the label of the input ESD item.

05

ESLBCD
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Chart 05. IJBESD - ESD Processing

ESLBCD

ESDRET

DICTIONARY

PROCESS ESD ITEM AGAINST CONTROL

BD

Compares the label of the input ESD item with

the label fields of the control dictionary entries.
Complete SD/PC processing by ensuring that the
name field of the ESD item is a blank.

ELBCM

ELBSD Y

ELBLD

ELBER

BD

BD

BE

BC

Completes
CM Processing.

Completes

SD/PC processing.

Completes

LD processing

Completes

ER processing.
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ELBNCD

UPDATES THE LINKAGE TABLE AND
CONTROL DICTIONARY

BF

Posts the ESD item in the control dictionary (as a
new entry or as a replacement). Moves the control
dictionary number of the ESD item (non LD) to
the linkage table. Checks for control dictionary/
linkage table overlap.

ESDRET




Chart 06. IJBOTH - TXT,

REP, RLD, and END Processing
RDEXEC
1JBOTH
INITIALIZE IJBOTH CA

Scans and analyzes language translator provided input
cards. Determines the processing routine required, and
branches to the appropriate address. Determines card
type and branches to appropriate processor.

TXT END
REP RLD
TXTPRC ENDPRC
TXT PROCESSOR cH END CARD PROCESSING CF-CG
Puts the text into core image format. : . .
Builds the text blocks relative to the ' Updalt:):; r}put control mechanism PERIDA
starting address of the 1/O area labelled, (see a ist). .
2. Supplies transfer address if none has been
WKAREA.
accepted.
3. Identifies unassigned LD/LR within the
control dictionary for this module.
4. Clears the linkage table.
5. Accepts CSECT length if required. (Some
REPROC language translators supply CSECT length
- in the end cards).
REP PROCESSOR CC
Modifies REP card images so that they
appear as text card images. Processes
within the text processor as a text card

02

RDNEXT

RLDPRC ~ |

RLD PASS 1 PROCESSING

CD, CE, CH

Converts R and P pointer information to
control dictionary number information for
pass 2 RLD processing. This routine-outputs
the pass 1 RLD information onto SYS001.

NO Alrn to

02

RDNEXT

Autolink

ALNKPR
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Chart 07. IJBSCN - Control Statement (INCLULDE, PHASE, and ENTRY) and Scan Processing

RDEXEC
1JBSCN
INITIALIZE CONTROL CARD PROCESSOR DA

Performs the input control function of updating location
PERIDA (see label list). Locates the operation field of
the -control card and performs initial validity checks of
this field. Identifies the type of control card and bran-
ches to the appropriate processing routine.

Type
INCLUDE of Control ENTRY
Card
PHASE
INCCRD ) PHCRD ENTCRD |
INCLUDE CARD PROCESSOR DB |PHASE PROCESSOR DC-DE| |ENTRY CARD PROCESSOR DB
- Provides exit from either the entry card
Checks the validity of the Va!ld!ty checks operands and operand processor or the phase card processor.
INCLUDE card operands. delimiters (stop characters). Saves any transfer address provided as
the operand of an entry card.

ALNKPR

INCLUDE NO

. 02
ith ov
YES RDNEXT Autolink
INCLPR /
INCLUDE/AUTOLINK POST PROCESSOR DG,DH,DJ
Performs total search of privéte relocatable, if assigned,

name specified by the INCLUDE card image. Updates 02
location PERIDA which is used to keep track of nested
INCLUDES (see label list); also searches the directories ALNKPR 1JBCTL
for a module with same name as the ER, generated by
LIOCS or some language translators (autolink feature).

and system relocatable directories for a module with the u

03

FRMDOIO

RDNEXT
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Chart 08. IJBCTL - PHASE and ENTRY Statement Processing

ENTCRD

IJBCTL

YES

First Phase

PHSPRC } . WRTRFR

PHASE PRE-PROCESSOR . EA-EF PHASE POST~-PROCESSOR ED
Determines which optional operands have been used. Writes the current core image block in the core image
Builds current phase control dictionary entry. library. For relocatable phases, space is reserved in
Gets all the information necessary to process this phase the CIL to include the relocation information.

and determines whether the phase can be made
relocatable.

Y WHAT NOW
02

RDNEXT PHASE

1JBMAP
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Chart 09. IJBMAP - Print Map

WRTRFR

IJBMAP

PRINT MAP FA - FE

Displaces phase load addresses by the cumulative
length of the commons. Calculates the load

origin for the transfer address. If the map option
was selected, prints the map. Determines the

exit from this phase, depending on errors

found and whether or not cancel option is specified.

SVC 6 Cancel

Option Cancel

NO

IJBRLD
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chart 10. IJBRLD - RLD Processing

IJBMAP

{ RLDRET ’
O

NO

IJBRLD

PASS2-P POINTER PROCESSOR GA

Reads RLD records from SYS001, where they were written

by IJBOTH. Gets the relocation factor for the P pointer and
moves the appropriate control dictionary entry to the current
phase entry if the P pointer is outside the current phase, thus
re-initializing for the subroutine that builds core image blocks.
Controls the route taken in IJBRLD, choosing the appropriate
processor based on conditions found.

RLDOR i

PASS2-R POINTER PROCESSOR GB

Gets the relocation factor for the R pointer. If the R

pointer is an ER, the assembled origin is included in
the calculation.

TSTUNR

to Process
the Constant,

11
TSTCNT
MAP ROUTINE GD WRLST RLDCON
Map unresolved Adcons and/or Map Option
Adcons outside the limits of the PASS2-RLD CONSTANT PROCESSOR GC
current phase. Adjust the constants portion of the RLD item by the value
NO of the relocation factor. Moves the address constant to
the output buffer in core image format.
1
RELROUT
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Chart 11. IJBRLL - RLD Processing

TSTUNR

INITIALIZE PASS3 RLD PROCESSING GE, GG

Modifies Pass2 RLD Processor to insert relocation
information for relocatable phases into the space
reserved by the ‘PHASE’ processor. Repositions
SYSO001 to the start of the RLD file.

TSTUNR

WRLST

BLOCK PHASE HEADER GF, GG

Writes the last block in the core image library and
verifies all core image blocks previously written
and closes SYSLNK and SYS001.

|
12

IJBCAT
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Chart 12. 1IJBCAT - Catalog Routine

WRLST
*The STOW table is the interface of the
linkage editor with SMAINDIR.
$MAINDIR updates the core image library
directory according to the information
in the STOW table.
|JBCAT
INITIALIZATION HA

Starts the STOW table *after the control dictionary
initializes the control dictionary search.

SCANCD HA

Searches for the next phase entry
in the control dictionary.

UPDDIR

HA

Sets up register interface with SMAINDIR

End
of STOW Table
Reached

RO Start of STOW table

R1 Transfer address of SMAINDIR
RD Work area address

RE  Return address

NO

Calls SMAINDIR to update the directory.
\ Starts new STOW table.

BLDENT HA

Modifies the load and transfer address
of the phase in process and adds the
entry to the STOW table.

End
Of CD
Reached

NO

RETURN HB

Calls UPDDIR for the last time.

Calls $LIBSTAT if OPTION CATAL was Return to
specified and SYSLST is assigned. Job Control
Sets JCSW2 in COMREG indicating a

successful link edit run or requesting
an auto condense limit check.

General Charts

37



CETAIL CHARTS

—A1

Process
*B2

—C1
Label 1 BW

Subroutine

D1

Preparation

E1

Predefined
Process

G1
Decision

H1
‘ Terminal >

BD
D4

Filinp

DESCRIPTION

A group of program instructions that per-
form a processing function of the program.
The label, if any, is shown above the block.
*B2

If any additional explanation is required,
its location on the chart is identified by an
asterisk and the block ID.

Description of a subroutine. The starting
label of the routine appears above the stripe.
If the subroutine is documented in detail on
another flowchart, the ID of this flowchart
is also shown.

An instruction, or group of instructions,
that changes portions of a routine or initia-
lizes a routine for given conditions.

A group of operations. not detailed in the
flowcharts in this manual, such as user’s
routines.

Any function of an input/output device or
program, usually branching to an |/O routine
to perform the function stated in the block.

Points where the program branches to alter-
nate processing, based upon variable condi-
tions such as program switch settings and
test results.

The beginning, end or point of interruption
in a program.

On-page connector. An entry from or an exit
to another function on the same flowchart.
The number in the connector identifies the
corresponding entry or exit on the chart.

Off-page connector, an entry from, or an

exit to, a given point on another flowchart.
The characters in the connector identify the
chart and block. The corresponding label, if
any, is placed outside the connector. For mul-
tiple entries and exits, an asterisk appears in
the connector and the characters are listed
nearby.
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EXAMPLE
* BB—D4, INITLI
* BC—B2, OPENX4
- BL—JL, ENDPRN
Start

—C5
Errtn BG

Error Routine

Process the
Record

USEX15

User
Routine

RECALT

F4
Record
Altered

F5

Modify print
Instructions

RECPRO

G4
All records
Processed

YES

lBL I
Al

Print

End of Job



Chart AA.

SERE) WERREERE S
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i
BDS000 KN
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ot nay e, YES
.l BHAS .
CARD
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i

tt SEC |ERERIEERER
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’BPDAT! POLNTER
:TO IBX'I’ LOGI(‘AL:

SRR SEEE SR IB S 4
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D A R R I I AR SR IR S A )

D1
*

.,
oo st el yesi
e IB THIS _#%..i.c.c...
*. "BLOCK _.*
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\' . *
. N

S T T

S SS4E ltot‘t‘wat

*

* SET UP CCW ‘

b TU READ - ceeoe

* SYSLNK *

* *

AEEESETEERE TR SRS
.l........

IN5000

tt"ty‘k“t””t‘
* SET UF DISK *

IEEREEE)

: OF NEXT BLOCK #*
AEEREE ST ROR SRRERHE
nss .
- + .
* G1 *.1.
* .
xen -
X
ERRREG JREER SRERAK
* *

*SET UF OVERFLOW*
* FACIOKS FOR *
SYSLNK

SEAAEE RS SRS SRS KR

. *. YES

T RELOCATABLE. o6 ronenaud

*. LIBRARY .*
R

Ru

Xeveveoasooaooons

o a0 e #

L] ptt.s't‘oc

*
* SET Ur DISK ‘
* ADLBES§ OoF *
* NEXT BLOCK *
* *
EEERBE ST RS SRR ARNE

CORRRN

AAEK PAEE EAREE RS
AG
e
ceecacvak

* RECORD
AEEEREE XSS LS K

2453
* »
* B3 *
- -
Ea il
i
%
B3 .
* .

.*" RECORD ~*. HO

IJBLNK -~ Read SYSLNK Subroutine. Refer to Chart 02

ssesspusnassassee
*ADIDSK A
S AR e

.. FOUND e®eecceecsX®COMPUTE ADDRESS®
* * * OF 1ST RECORD *=

- -
..

.
.
.
.

IR R

EEESED IR KRS E SR 0K t
A

‘ADLD K
e e o

ceesecescsncsccsacasek * UPDATE DISK =
by ADDRESS -
FEESSRRERBEREL SRS

e e e

SESEKE JER SRS XSRS K

FEER DR ERRTERS % SAVE NEW DISK *
* . * * ADDKESS IN *
* INSC00-4 bd * LOCATION *
* * * ONS000 *
AEERBSRE RAERENE . P

AEEERESEASREAKES &

e oo v

L ahddd £ rbhhhtthidd
* SAVE NEW#

* SECTOR VALUE

# IN LOCATION
* NKSV

ERERPIER SRR RERE

*

* IN3000 *

* *
FEEEERER SAK EERE

LEE Y X3

AEERRRAEREEBEE RS &

R

BEEERG IHREERRABE S
* SAVE NUMBER ¥
* OF LOGICAL '
* RECORDS AND
'LOt:lCAL RECORD '
LENGTH
Otttttttitt‘ttttl

R

bt VA bbb didtied
:SBT Ul‘ OVhKYLOd‘

* RBLOLA'HBLE ‘
* *

BERRE JERERSER RS
* INITIALIZE :

* POINTER I0Q
X..* PIRST LOGICAL *
. RECORD *
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SREBEEETR SRR ARRRR P e T

L R S R R R R R R R I I I R R T R R I I I I R I R R R R R R R ]
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NO VIA *
........xc LLIK RBGISIBB :
ct..t#'t‘tt!‘t‘

* ON NBIT TRACK
SEEEBRSIEESR RSN

-
i
*
6

* Dy
IF IHLS ROUTINE IS USED

TO CHECK POR BOHE RECORDS;
INPUT CONTKUL SEfS
SW1TCH RECFOO AND CHANGES THE CCW
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Chart AB. IJELNK - Control Dictionary Search Subroutine. Refer to Chart 02

i 1)

a4
Ladd ]

LX)
e

cccecscasacde

'“C'.’L.q..i.«u.n
ERERD 2SR EERES S BE04) JERARERE SR P cn,c u)pngss . S8 SeseRERRES
- - PO *
: LTESID * : LTCDAD ®eennon * DICTIOIII! : : LTCDRF :
SRR SR AN EEEBEIBREESSE BN * REG 9 * BEE S SRS SRS
. PRIt s et 2 -
i eesceccscccassacne
ERRU4A -*. LTCDRF
=, tt”.'u‘.‘”‘.“‘
- *,
o* ESID *. NO ‘LOID ﬂBleTIOI‘
. OMBEK ¥ iirectccnccccnane * PACTOR 1n b
. E\))l’l‘lvu..* - : BREGISTEER 7 :
e, .x" M SEEELRELERESARSSE
* S .
LPESID bt ERR4Y i .
Frrsacoasarvenrer ESECIEBERRREE 208 £
* RBRO. :uouutcaa»mn
* CaLCULATE c L et TUKN TO LINK *
* ADDRESS oF bd ERROR Keoo ‘BmISrBl PLUS 8%
* LINKAGE TABLL # - MESSAGE * .
* ENTRY * $21441° . EERREEERE SRS RR
R T BERESEEREERRS KR AR .
i N :
ARRRRD  EEERE AR X -
*  CALCOLATE # EESAD IBESREREEE N
* ADDJBSS uF * * RDNE: -
* NEXT LINRAGE ¥ * CHART Ad * -
* TABLE ENIRY ¥ » * .
* - AAEEREREARERE AR .
P DT Y N
£l N .
LINKAGE TAGBLE~ . -
CONTROL DICTION2RY £ .
OVSRLAP. . -*. .
B4 *. E3 . -
o* HSLT *. «* RSLI *. -
-* OJF CALC *, YES «* OPF CALC *. YES.
*. GI LNKTAD #. . ieee. X% GT CDENT 1 *eeon
o CONTENT .¥* .. E1 .
*. o* *, .*
E € %
* NO * N
: b
N et & it hrhd
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2 SEERBEEERRAEER SRS
s
LSsIb X
EREREG R ERRARENE
*
#LOAD CITRL oICL *
*INTO A\l’b.b Ny o
* PUT ESD Ty *
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R P T
Exk079 i
utu,;,wnunut:
BEE0 | PREX R EBRER *  INLPLALIZE
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* L1CDNO * * ERROA MESSAGE
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- BEEERERRRERRERR KR
R
X
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R o P e
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X
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e
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Chart AC.

EEEEC 1¥EER SRR
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EXSESREEE B SRS S
41
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BY 16 AND ADD
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WORK REG.

SRERL K SRANSES
* .
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* .

FEXKERE R SRR AL
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* RET TO LINK *
- REG *

SRS SRBRRARR SR

rees
T2

CNVdSd
.

.

3 *.
ESULT *
N

THE *. u0
‘KAHG! HEX S0AS.*....
TO "OF* .* -

alla)

. . X

* YES L
*
* G5
*
588

ORIy

CNVSHF
t‘tt'ﬂj‘l‘..tt.‘t

*

* comverr TO =

. BINARY [ TN
* (TR *

-

*:

CRVAHX .
J3

t:t‘xjp{tt.t‘t‘
* RHET TO LINK
* REG ADDR

..

BEESE IS RS SR BR

CNVHEX

»
*
*

EEESAUESEESSES
-
* CHVHBX .
* .
SRR RRRBERRRS

Moo oo

SERSELUSERSORRRER
ZBRO THE
RETURN
REGISTER

SERBBRRERESE RSN

[T Y]

LY Y]

seen .
. .«
* C4y *.X.
Y E

ceen

I
‘o-stclotttttt‘.t
* INITIALLZE

0 uBSSlGB 0
* FOR
: SnB.OnT!IH :
SLEEEEER IS SRS 0D

RN

SEEREDUPES S REEES
INITIALIZE

REGISTER
FESESRSAREBERESEE

XYY
[ XYY

ORI

:‘-'.gnttonoco.a.
uﬂlRlLTZH

LXX Y XY

»
-
.
*
*
-

BEERSRABISRERNE

LTRRRNY

P4 .

RACT!R *. YES
- bH!ATLg THAN

., . , sess
. .* * *
» * G5 *
- - -
. s
: PP
i i
B EEAGUIBA I ARRES tt'sst.‘.tttt.t.l
* PU HE bd ER
* CH. TER * t-t—.-c—.-o-c-o-.
% BRING TESTED # SEND ERROR
* Ilgg THE WORK : * MSG *21021°* *
i N
P ] u.tt.‘t‘tt‘ X
* C,LCBL . SRS 5EERR SRS
* Ci ARICTBH b * RDMEXT
* VALUE AIBUS = »* CHART Ad -
* EX*PO* -
* S SEBSERSEREEEE

SEESERSREE SR SRR LR

"hee v 000

Ju° el

K ..
RESULT ' *.
0! o

*.NEGATIVE .*

., .*
YES

-

LR

hadhadd Chddd ot 22124
DD A HBK
39° TO

CBIRICTBR

SESEERIRREREERERS

L XXX
(XX XX}

X

s 8
* s
*G3 s
- *

e

IJBLNK - Label Search and Convert to Binary Subroutines, Refer to Chart 02
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Chart AD. IJBLNK - Print Subroutines. Fefer to Chart 02

EREE ) AR ERRRRE ERRRL KR EFRRER R AREE) JERERRRR RS EEERAG R RRRERS
L - b L d L d
: FRINT * : LoGase : : SPACE? : : PHTILST *
BAESEAE SRR RRNRSE P T EEEEEREEERERESS FEREBERARSERERE
i . . i
PRINT ¥ LOGMSG X SPACE1 X FETLS Y o*.
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Chart AE.
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IJBLNK - Input Pointer to Address to be Updated. Refer to Chart 02
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Chart AF. IJBLNK - Extract Phase Number, Overflow Test, and Phase Load Subroutines
Refer to Chart 02
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Chart AG.
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Chart BB. IJBESD - ESD Processor Card Image

Refer to Charts 04 and 05
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Chart BC.

Refer to Charts Q4 and 05

et
*BR *
* Cys
.
*
. xxe
L. *
cee® A1
CNCALK b4 *
Iessapterennar  aees
.
‘IHDI\.ATE IOAUIO‘
'POR ITalS Ek
CSWIICH
Sessssaeesnneanar
sexn N
- * - ; -
T oale BT
* - - ~ % OCATLON o5ELYY 5 S v
e s sncu, w02 RORRESOTHEETL R T
PHO(_BbSJR. IF L !‘.LST
EEERRY PSRN REERE RS PRO
* * FO-] A aUB10l)Ul.A. TATUb-
*MOVL $HASL NO. *
* Ill'\) CUXRENT
SCONTR m. D1CT10-#*
* NARY ENTKY *
“‘.““"“.‘.‘.
Yy N
*By » .
* By *.L. Z
s s . ELOCALLION FACTUS G UALS
hod X 21 POSSLLLE #uAS. ORLIGLN
PRSDPC o*. Mldans dobkils OWLGAN OF
[ } .. d1s S0 FCa
¥ L
van
*. FLD I'¥YPL EY
- i D - -
. PC . -
e
T yes setns
. *RD *
- * B
: s
. .
1S LSLBC.
-*. ERRI4S
[ *, tttttp;ttottxottt
<*ALABLED® . *
JEs ON *. NO . INIPLALLLF
*. DOUPLLAOERD .*........2% LEKKOR 1}.:%[.('1: '
* .BOUNDARY .¥ * Ailid uh
.. o * t
o.e AREEROIAAIRRRRR AN
* Y5 .
i i

LI P TP P
.

MOV EdASE * LRY%O i«
* WddonR INTO . e e e e e e e e
* VAK rILLD M SN
. OF CAKY * . EdnOk A
. iAAGE . 214
P L P T P TR P
£
ARAKE AR AN RE
- MBS RUdsKd
P R * CHART B .
. * .
. R T
X
Eex
L -
* by *
* *
enn
ARG (SRR RERS R
* INIT CTR BEG * G2
_ANo [OINTEK # Tub VARIABLE
* XrG PUR SCAN = CAKRD L[MAGE LS 051D AS
* JF SUUMOD ThL * BUILLD ARza Fon u,O‘il‘HUL
hd M DICTIONARY :aNTIHIIS.

AR TERTEL LN FY NS

Eu [V LAL‘ULAPE Nzl
HASE ORI .

LA R 22 LY
* *

*
. INCREASE * D *
. * PUINTELR VALUL * - IT *
. he BY 8 * - q *
- * * . Ci *
. SEEERE RSB S SR ER . EEEEERIERARRREESR
- X - .
. -*. . X
. (S . EEEREL BEBREATE R
. - * MOVE uR CODE *
. QOUNT .. # INTO TfFi FLD *
. - tyUAL -* * OF idls oL *
*. LERO B . ‘ FIRCING LT *
- o . AN ER *
. .* N reradfedlailennar
yis : .
kS
senx
. »
A
. *
rex

ek

sxex

ELSDPC

l
EEEBEG SEREERKERE R
* MUVE LNG PLD #

*
LNTO I .
*
.

T *ri2
SRR R ERRRER S BE

IR

£
AEASID IAERRSRREE S
* pPUL 'l'!l.f.: A.)D‘l

AEABRL ERRERRERE Y
. *

* i rdASE Ont *
# ON DOUELE«OdD =
: hOUNDARY *
*

-
EEIERIERERBEESS ®

e e e e

Treespyeasrarsens
*

STORE .
TALIGNED AUvRZSS*
IN LOCATIOWN *

.

NXPURG
PO 5 ¢+ SRR

i
CEERR IERARSRERS K
- CALCULATE *
*  {2LOCATION e
* FACIOR FUR *
* TudlS CuECT e
* *C2 »
BEESESARSERIRRAES

i

octasJJttc:cgtctn
2HOVE RELOCA l‘lum ‘
: ?\\.;11'0( INT

RRoNT ‘
* CI'RL DICT. be
. ENTHY *
EERETERERELI R NS .
X
b
*8D *
* b1s
. *
.
ESLBCL

IJBESD - ESD Processor Card Image Check (Part 3 of 3)

A5

KEEP SBAkaIIG FOR
A BATCHIN
CTIL-DLCT[OIAE!
EMTRY ONTIL A
ENTRIES HAVE

BEEN INSPECTED.

“eloyes

*eenaan

crul el oyes
* uxcr IPe b Ce.ll.
e, _t'
.
* Ry
i
..
T
.* CTRL *. YES
= DICT TYik ®eon.
*.= COMMON .* -
. .- -
. . X
* 8o senns
- *HP &
- * pls
: 3
- »
£ EUPDL
-*.
..

Ga .
«* DUES *.
-* VAag FLD *. NO
*.1i%D AUTOLINK .%....X
- REY -*
* *

YLrS

‘[ A’k 'ﬂld
*

K4 .,
«* FJASE %,
.* NO. PROR
« CThL DLCT
*-LND 2001 .*
.uuoT‘.‘

* N0
CELoMCD

sEEr S
ar
51
*
*

SEEFSCHREEESRASES
SSRELOU AC *
it et B S e ]

ced¥® CURTINUE hd
. CENTL L‘lk.l hd
* SEARCH 5 =

tt-tctttotcttttat

IR

hLblSllH
-* OTbI:li R

llﬂ *. {ES

- >!nuoL B

. B .

*

* NO .

¥

sres
ip *
* Fis
LR

*
ELBINT

*
EUPDLT

ELBELR -
BS
.

7 CTRL sl kO
..xsl  DICT Frpe _%....
*. EQ SD .* :
- N -
. . -
*yEs N
i Z
5325558882588
3 PoRCE cTHL 3
- CT TIPE  *
T ORbTRTEE s
. LR s o
* * -
LR 2 I 22222222 3 -
[
L2213
*Ep *
= pPis
*
-
EUPDLT

Letail Charts

51



Chart BD. IJBESD - Process ESL Item against Control Dictionary and SD Processor
Refer to Charts (4 and 0%
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Chart BE. IJBESD -
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Chart BF. IJBESD - ESD Processor Update Linkage Table and Control Dictionary
Refer to Charts C4 and 05
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Chart CA. IJBOTH - Initialization Refer to Chart 06
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Chart CB. IJBOTH - Text Processor Reter to Chart 06
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Chart CD. IJBOTH - RLD Pass 1 Processing (Part 1 of 2),
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Chart CE. IJBOTH - RLD Pass 1 Processing (Part 2 of 2). Refer to Chart 06
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Chart GB. IJBRLD - Pass 2 EK-Fointer Prccessing.Refer to Chart 10
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Chart GC. IJBRLD - Pass 2 RLD Constant Erocessing. Refer to Chart 11
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Chart GI'. IJRRLD - Pass 3 RLD Constant Frocessing. Refer to Chart 11
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Chart GF. IJBRLD - Pass 2 Block Phase Header. Refer to Chart 11
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Chart HA. IJBCAT - Update cIL Directory (Part 1 of 2), Refer to Chart 12
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Chart HB. IJBCAT - Update CIL Directory (Part 2 of 2). Refer to Chart 12
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Chart JA.

R

IJBINL - Initialization (Part 1 of 2). Refer to

Chart 01
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Chart JB. IJBINL - Initialization (Fart 2 of 2), refer to Chart 01
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Chart JC. IJBINL - Action FErocessor (Fart 1 ot 2) Refer to Chart 01
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Chart Jb.
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APPENLDIX A:

LABEL LIST

This label list has two parts: One lists the entry labels and summarizes the function ot

the CSECTs the labels lead to;

flowcharts.

" Part 1:

Entry Labels

Label

ABORT

ABTERR

ACSLTH

ACMDSW

ALNKPR

CLSIZE

CHKNPH

CINOBL

CNCALK

CSECT Chart Lakel
CE
Beginning of non-recoverable errcr
handling subroutine.
CNVHEX
AF
Gives control to IJBRLD so that
akort error processing can con-
tinue. Entered when ncn-reccver-
able errors are tound. COMCHK
CG
Some compilers supply control
section length in the END card.
This routine processes the ccntrcl
section length tor this special
case. DECDSP
IJBMAP FA
Program switch to indicate first
time through the MAP frocessor.
: ' DERLCAD
IJBLNK AG
Starting address of the autolink
processor, which is entered when-
ever a phase has tinished proces-
sing and autolink has keen
requested.

IJBLNK . AF
Starting label of a subroutine to
check for control dictionary
overflaow. :
LEKLSW

IJBESD EA
Beginning of the ESL processor
rhase, IJBESD (see "Appendix E"
for a detailed description ot thais
phase) .

CMEHSW

IJBCTL EE
Number of core image klocks
required by this phase is equal to
number of bytes loaded, divided Ly
bklock size. Add one block tor any
remainder.

IJBESD BC
The instructions starting at this
label cancel autolink. The NOAUTCL
switch in CSWITCH (current CIL
entry) "is set to indicate that no
autolink should be attempted on
this ER, either because autclink

CSERTN

98 DLOS/VS Linkage Editor

the other one lists all the labels occurring in the

CSECT Chart
has already been tried or because
autolink should not te performed.

IJBLNK AC
Label at the beginning of a sub-
routine that converts hexadecimal
to kinary notation.

IJBMAP FA
Beginning of common . (CM) processing
in the MAP processor. The cumula-
tive length of discretely named
commons is calculated at this point
in the program.

INBSCN LD
Beginning of decimal displacement
processing for the operand of a
phase card.

IJBLNK AK
Beginning of subroutine that builds
core image blocks. Basically, this
subroutine:

1. Ensures that the text is within
the limits of the rhase;

2. Finds the core image block the
text belongs inj;

3. Reads the core image block
required by the text into the
I/0 area.

INBLNK AK
Program switch that forces con-
tinued processing when a zero
length control section is found
by the ESL processor (Chart BE).

IJBLNK . AH
Program switch initialized as an
MVC instruction. Modified to an
etfective NCP by the ESD processor
(Chart BA) when a dummy phase card
is to be built. By the NOP modifi-
cation, the disk address of the
ESD card not yet processed is re-
tained in location COMNRF for use
atter the phase processing is
finished. (Dummy phase cards are
treated as actual phase cards.)

IJBSCN DC
Beginning of displacement operand



Label

ELBCHM

ENCRTN

ENDSBM

ENDSCD

ENTALK

ENTCRD

ERRACT

ERRNML

CSECT Chart
processing.
IJBESD EL

Beginning of CM (common) Eproces-
sing. Whenever both the ESC item in
the card image and the control dic-
tionary entry are commons With
matching labels, this routine futs
the common with the longest length
in the control dictionary. If ccm-
mons with different labels are
found, this routine posts the new
common in the control dictionary.
The map processor of the linkage
editor calculates a total length

of commons, which adjusts the

phase origin.

IJBOTH CF
Tests SBMDST to determine it the
name list should be cleared. (See
SBMDST in label list.)

IJBOTH CG

Program switch providing an exit
from the END card processcr. The
switch is assembled in the NCE
state, initialized to branch by
the END card processor, and reset
to NOP by the END card processor
if the module being processed has
been autolinked.

IJBOTH CG
Searches control dicticnary for
unassigned LD/LRs, and ensures that
the control dictionary number for
such items is negative.

IJBSCN CD
Provides an exit trom the $SLNKELTU4
rhase of the linkage editor when a
blank ENTRY card is found.

IJBSCN CB
Beginning of the entry card pro-
cessor.

Note: At this time, a blank operand
field would be detected in the skip
blanks subroutine. (See SKIPEB and
ENTALK in the label list.)

IJBINL: Jc
Common error exit from the acticn
processor. Error messages are ini-
tialized in the action processor,
but are actually issued during the
execution of another initialization
routine (see Chart AC).

IJBSCN La
Program switch initialized to
branch. However, it an error occurs
on an include card and the include
card has created a name list,

Label

ESLEET

ESLECD

EXLCAD

FCHELD

INCLOP

ISCISP

ISRCOT

LABST

LTCLNO

CSECT Chart
ERRNML is set to NOP. This allows
the name list to be cleared before
card error processing.

IJBESD EA
Common entry point when the proces-
sing of an ESD item is finished.
Instructions starting at this label
determine if any more ESD items are
in the variable field of the card
image.

IJBESD EL
Beginning at this label, the ESD
processor searches the control
dictionary for a label that cor-
responds to the label of the ESD
item in the current control dictio-
nary entry.

IJBLNK AH

1. Entry point from the autolink
routine (Chart AJ) when the
control card processing phase is
to be loaded.

2. Entry point from
sor when a dummy
been ftuilt and a
Frocessing phase
loaded.

3. Entry point from the initialize
IJBOTH routine when the ESD
processing phase is to be
loaded.

the ESD proces-
phase card has
control card

is to be

IJBMaAP FL
Entry point when NOMAP option is
found.

IJBSCN LG
Beginning of the relocatable direc-
tory scan for autolink, include,
and terminal processing. The scan
looks for a module with a name that
matches the card image name field.

IJBCTL EC
Processing when the phase card
operand is a displacement.

IJBCTL EC
Processing when the phase card
operand is ROOT.

IJBSCN DB
Builds the name list of control
sections from the operand field
ot an INCLULE card. These control
sections subsequently build a phase
(see NMELST in the lakel 1list).

IJBLNK AB
Entry point to the control dictio-
nary search subroutine when a test
for control dictionary number as-
signment is required Lky the calling

Appendix A: Label List 99



Label

LTESID

MAPCST

MAPHAS

MAPLDR

NMELST

NMSBSW

NOELOK

NOBYTE

CRPHDA

CRPHRG

CSECT Chart
routine. The control dictionary
number was available, but because
its status was undetermined, entry
is made to this subroutine.

IJBLNK AB
Beginning of the subroutine that
finds control dictionary numkter,
control dictionary address, or re-
location factor, using the ESILC
number from the language translator
and the linkage table constructed
by the linkage editor. LTESID is
the entry point when the ESIL
number is supplied.

IJBMAP FB
Sets up for a scan of the contrcl
dictionary, searching for control
sections that belong to the phase
previously identified in this
routine.

IJBMAP FB
Beginning of a control dicticnary
scan that searches tor phase
entries.

IJBMAP EC
Sets up for scan of control dictio-
nary that searches for LD/LRs.

*
A list of control sections speci-
fied by the name list operand of an
INCLUDE card. The list. is blank
except when a named submodule is
still being processed.

*
Supplies the informaticn in byte &
of location PERIDA during INCLULE
card processing in the IJBSCN thase.
Resets to zero during the execution
of the control card scan in the
IJBSCN phase. Bit 6 is set to one
during initial INCLUDE card pro-
cessing, and Bit 1 is set during
phase rost processing (autclink
mode) .

*

Label in control dicticnary entry.

*

Label in control dicticnary entry.

*

Label in control dicticnary entry.

*

Label in control dicticnary entry.

* Listing only
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Label

PERIDA

CSECT Chart

*

The location labeled FERIDA is a

36-byte input control area used by

the linkage editor program to:

e obtain the address of the next
card image to be processed after
the END card;

e determine the point at which
processing is finished for an
okject module; ‘

e maintain control over the nesting
ot include statements by functio-
ning as last-in, first-out list
to establish processing prio-
rities.

Location PERIDA 'is used in conjunc-
tion with either location ESD000 or
ESDNOO (see label list) depending
on the input device teing used at
this time. ESD00O or ESDNOO is
loaded with the disk address ot the
tirst ESD card image of the object
module. PERIDA is loaded with the
disk address of the card image that
follows the control card image. The
linkage editor program compares the
disk address in location PERIDA
with the address in either ESDO0O
or ESDN0O. Input control is based
on the result of the comparison
made at END card time. Possible
results and corresponding input
control actions are:

e The address in PERIDA is equal
to or higher than the address in
ESD000. Process the card image
sequentially following the END
card.

¢ The address in PERILCA is lower
than the address in ESD000. Get
the address of next card image
to be processed from PERIDA.

e The address in PERILCA is lower
than the address in ESDN0O. Get
the address of the next card
image to be processed fronm
PERITA.

e The address in PERILCA is equal
to or higher than the address in
ESDNOO. Effectively shift PERIDA
left six bytes. Get the address
of the next card image to be pro-
cessed from the updated PERILA.

Before the comparison is made and
the appropriate actions are taken
at END card time, the linkage edi-
tor program ensures that a value
is available tor PERILA (see
RECF00 in this list). Location
PERILCA estaltlishes prccessing
priority by functioning as a
last-in, tirst-out list for up to
five levels of include (nest
depth) . The list is ftuilt during



the execution ot the include card
processor (Chart DB).

Figure 10

illustrates the physical structure
of PERIDA and Figure 11 illustrates

how this location functions as a

last-in, first-out list.

Note:

If all five levels of in-
clude are used, the last 6-byte

segment of PERIDA contains the
address of the card image following
the first INCLUDE statement.

1=
0=

OFF

Note: Input from system relocatable Iibrafy if byte 5 bits 5 and 7 are both 0.

Figure 10. PERIDA Layout
LIFO LIST
c First c
includs A —- 6 Byte Segment —
Last In of PERIDA First Out
- 3
-] Second B
'A Says Include B —- 6 Byte Segment —-
Second In of PERIDA Second Out
A Third A
B Says Include C — 6 Byte Segment —
First In of PERIDA Last Out

Figure 11. Last-In, First-Cut List (LIFCQC)

Byte | Byts | Byte | Byte | Byte Byte 5 Byte | Byte | Byte | Byte | Byte | Byte
0 1 2 3 4 Expanded 30 | 31 32 | 33| 34 | 35
0 .
! Sw
Cc C H H R |0}/ |0]|0|0 (o} H H R Byte
R
1 : Source of Input Switch
Disk Address of i I YL K
Next Card to be H
_P' oeuud____ _Jl Named Submodular Switch
1= ON
0= OFF
Source of Input Switch
1= SYSRLB
0= NotSYSRLB

Request via Autolink Switch .

Appendix A: Label List
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PHALCMD

PHCRD

PHSTOR

PVLESW

QUAPRO

RLCALSW

RECEFQO

RELBSW

RLLCPRC

ELLDRAG

102
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IJBMAP FE

Adjusts load address of the phase

by the cumulative length cf the

discretely named commons.

KELDSW1

IJBSCN LC
Beginning of the phase processcr in
the IJBSCN phase. This part ot the
phase frocessor pertorms two ftasic
functions:

1. Determines which optional ore-
rand has been used.

2. Validity checks the phase card
image.

FELLSW2

IJBMAP FA
Reinitializes the phase intormation
in locaticn PHEADR (see labkel 1list).

ELLSW3

IJBLNK AH
Switch set to NOP by END and
INCLULE card processors it input is
frecm SYSRLB.

ELDSW4

IJBSCN LD
Beginning ot qualifier processing
for the operand of a rhase card.

IJBLNK AH
Switch set to branch if Autolink is
in operation.

RLSW1

IJBLNK AA
Program switch set to kranch and
reset toc NOP by either the ESLC fpro-
cessor (Chart BA) or the ENL card
processor (Chart CF). The ESLC frc-
cessor ensures that the correct
disk address is in location PEFRILA
(see label 1list) by branching to the
read SYSLNK subroutine at lccation
INSO00 after the CCW has been set to
NOP. The disk address of the next
card image is located ty updating
the disk until a record is tound.
Register 2 supplies the correct disk
address for location PERIDA. The END
card processor used the same tech-
nique to locate the disk address of
the next card to be processed (put
into location NDS000) . RECF00 is set
to branch to prevent updating keyond
the proper disk address.

FELWERIT

ROOTNO

IJBLNK AH
Program switch that tests tor input
from the relocatable library. Sets
(branch) in the include prccessor
and resets (NOP) in the END card
processor.

IJBOTH cr
Beginning of RLD pass 1 processing.

IJBRLD GA
Reads RLD information, supplied ty

DOS/VS Linkage Editor

* Listing only

CSECT Chart
pass 1, from SYS001.
IJBRLD GA

Program switch set to branch within
this phase, whenever pointer pro-
cessing 1is finished.

IJBRLLD GE
Program switch initialized to
branch, calculates load address
(assembled origin of control dic-
tionary entry plus relocation
factor) when set to NOP in this
phase.

IJBELD GC
Initialized to NOP. Set to branch
within this phase whenever R and
P pointers indicate wrcng phase.

IJBRLD GC
Program switch initialized to NOB,
indicating the ADCON is to be
extracted from the core image Lklock.
If the switch is set to branch, the
ALCCN is replaced in the core image
block.

IJBOTH CD
Program switch set and reset within
IJBOTH phase. Setting (NOP or
branch) determines if the % and P
pointers are to be processed.
Several KLD items can habe the
same R and P pointers. Only the
tirst set of identical K and P
pointers are processed.

IJBOTH CE
Program switch set tc NOP in the
pass 1 RLD processor when the RLD
is to be processed in the pass 2
RLD processor. If the switch is set
to kranch (initial ccndition), the
RLD is ignored.

%
This location contains a zero when
the first phase is not specified
root, and a one when it is a root.
The value in ROOTNO is either added
to or suktracted ftrom the control
dictionary number.

e Subtracted - when the control
dictionary number is used to
oktain a control dictionary
entry address.

(C/D NO - ROOTNO) X16
DISPLACEMENT
CCENT1 + DISPLACEMENT
ENTRY ADDRESS



Lakbel

SBMDST

CSECT Chart

e Added - when a root phase has
been specified, a one is added
for each control dictionary
entry.

*
A program switch that indicates
when NMELST should ke cleared

(Bit 7) or an ENDP card has been
read (Bit 3). Bit 7 is turned on
when a named submodule (INCLULE
NAME, (CSECT)) is tound. At the
same time, a bit switch in location
PERIDA (see label list) is turned
on. The apparent duglication of
switches is necessary because the
first 5-byte segment of PERIDA is

a variable, which depends on nested
levels of INCLUDEs. At END card
time, a test is made of the rLit
switch in location PERIDA.

If bit 6 of byte 4 in PERIDA is on,
turn oft bit 7 in SEMLST. The
switch in PERIDA can then be tested.

If bit 6 of byte 4 in PERIDA is
off, do not change the status of
SBMDST. The bit switch has already
been moved to some other 5-byte
segment of PERIDA. The linkage
editor program can then test SEMLST
to determine if the END card teing
processed is part ot the module
named in the INCLUDE statement
(bit 7 in SBMDST ott). The name
list (NMELST) is cleared at END
card time, except when a named
submodule still being fprocessed.

Label

SRCHCD

SRPCOD

TRFRAD

TSTCNT

UPLSKAD

VERLOP

XTPHNO

CSECT Chart

IJBLNK AC
Eeginning of a subroutine that
finds the last duplicate label in
the control dictionary.

IJBLNK AC
Tests for end of control dictio-
nary. Entry point tor the label-
search subroutine.

%*
Label in control dicticnary entry.

IJBRLD GL
Sets up MAP informaticn (number of
ALCCNS outside the phase limits) in
a test register. If the register is
zeroed, there is no MAP informaticn.

It the content is nonzero, MAP in-
tormation is to be printed.
IJBLNK AE

Updates the disk address to the
first record on the next track.

IJBRLD GF
Beginning of a loop that reads and
verities all core image blocks
written by linkage editor. All
verification occurs at this point,
rather than after each individual
write operation.

IJBLNK AF
Beginning of a subroutine that
extracts the phase number from the
control dictionary.
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As there is only one phase, $LNKEDT, in this program, "CSECT" here indicates the CSECT
of the general phase. .

Label CSECT Location Label CSECT Location
ABORT IJBRLD GEBS DERITE IJBLNK AKE3
ABORT10 IJBERLCL GEHS DERITE1 : IJBLNK AKF3
ABTERR IJELNK AFHY DERLOP IJBLNK " AKJ3
ACSLTH IJBOTH CGB4 CERSW1 IJBLNK AKK1
ACTRET IJEINL JLCE3 DISKIO IJBLNK AGE1
ACTVALID IJBINL JCA3 CISKRDWR IJBLNK AGLC1
ADMDSW IJEMAP FAL3 DMPHSW IJBLNK AHD3
AD1DSK IJBLNK AEC3 DEFLAB IJBMAP "~ FLH1
ALIGNDW IJECTL ECLY DSPRTN IJBSCN DCH1
ALIGNY IJBINL JDF3
ALKERR IJBSCN DGAY EISCSL IJBOTH CGF4
ALKFND IJESCN DHA1 EISDPC IJBESLD BCE3
ALNKOD IJELNK AGFY ELBCER IJBESD BDD3
ALNKOF IJBLNK AHB1 ELBCHM IJBESD BDC2
ALNKPR IJELNK AGBY ELBDSD IJBESD BDF5
ALNKSC IJBLNK AGEY ELBELR IJBESL BCHS
ALNKVL IJEBLNK AGJ5 ELBER IJBESD BCB4
ELBGSD IJBESD BDJS
BLDENT IJECAT HAB3 ELBINT IJBESD BFE1
BUILD IJBCAT HAG1 ELBISITW IJBESD BCES
ELBLD IJBESD BEAH
CALCWA IJEINL JAJ?2 ELBLDR IJBESL BEB3
CALMAIN IJECAT HAGY ELBNAS IJBESD BEF4
CANCL IJBLNK AHBS ELBNCD IJBESD BFEN®
CANCLE IJEFRLL GEJS5 ELBNLR IJBESD BED2
CDSIZE IJBLNK AFBU ELBPC - IJBESD BDEA
CHABKCT IJEFIN KADS ELBSD IJBESD BDCY
CHEKQU IJBCTL EBB3 ENCRLT IJBOTH . CGHA
CHKNPH IJEESL BAB1 ENDERR IJBLNK . AJHY
CHKRP IJBSCN DBE3 ENDOPER IJBINL JCLCA
CHKRPN IJBSCN DDDS ENDPRC IJBOTH CFAM
CHKSIM IJBLNK AHJ3 ENDRTN IJBOTH CFH2
CHQUALIF IJECTL ECD2 ENDSBM IJBOTH CGH4
CIMBLK IJBCTL EEH4 ENDSCD IJBOTH CGBW
CINOEL IJECTL EEB1 ENDXFP IJBOTH CFAU4
CLRCHMN IJEMAP FAE2 ENLD IJBESD EBB&4
CLREXT IJEOTH CHE3 ENROTOO0 IJBOTH CFA2
CMDEL IJBSCN DEJU4 ENOXFR IJBOTH CFC5
CNCALK IJEESL BCA1 ENTALK - IJBSCN DDHW
CNTSW IJBOTH CDF1 ENTCRD IJBSCN DBB#&
CNVAHX IJBLNK ACJ3 ENUNAS IJBOTH CGL1
CNVBIN IJEMAP FEB4Y EPHSCD IJBESD BFK4&
CNVHEX IJBLNK ACB4Y EPHSCN IJBESD BFF3
CNVHSW IJELNK ACG3 EPHULD IJBESD BFD4
CNVLOP IJEMAP FEDY ERRACT IJBINL JCBS
CNVSHF IJELNK ACH3 ERRNML IJBSCN DAF2
COMCHK IJEMAP FAG1 ERROR IJBLNK AJRE3
CONTSCN IJECAT HAH® ERROR10 IJBLNK AJJ2
CQUAL IJBCTL ECA2 EEROR20 IJBLNK AJJd3
CRDEND IJESCN DCBY ERROR4Y4OQ IJBESD BBBS
CTLSKP IJBLNK AHG2 EERORY4Q IJBLNK AJFY
CTNOBL2 IJECTL EEC2 ERRORY4O0 IJBLNK AJK4
ERERORSO0 IJBLNK AJFS
DECDSP IJBSCN DDA ERROOO . IJBOTH CACS
DELEXT IJBSCN DCH4 EER002 IJBLNK ACCY
DELIMENT IJEINL JCH1 EER012 IJBSCN DEFUY
DERCAL IJBLNK AKH3 EFRO13 IJBSCN DEES
DERDAD IJELNK AKB1 ERRO13A IJBOTH CCHS
DERDOK IJELNK AKD1 ERRO14 ' IJBSCN DBF2
DERDSW IJBLNK AKH1 EFR022 IJBCTL EBL3
ERRO023 IJBCTL EDD2
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Label

ERRO24AA
ERR032
ERRO40
ERRO4 1
ERRO43
ERRO43
ERROY3
ERRO4Y
ERRO45
ERRO46
ERRO50
ERRO51
ERRO55
ERR058
ERRO70
ERRO81
ERRO85
BRROI1
ERR093
ERR097
ERR4Y
ERR4UA
BSCNCD
ESDNXT

" BSDRET

BSDSBM
BSD1ST
BSIXTA
BSLBCD
BOPDCN
BOPDOK
BOPDSW
BOPDXT
BOPTRY
BXECHR
BXLOAD
BXTNLP
BATNPR
BXTNSW
BXTRCT
BXTSCN

PBICLB
PBILKNK
PBINSEC
PBIRES
PBIRLB
PBRDIOC
FBRDIREL
FBRDIRF
FBRDIRLB
FBRDNXT
FBRESY1
FCHRLD
PCLRLOOP
FCLRNMAX
FDISKIO
FINCLOP
FINDEL
FINDND
FINPRO
FIRSTPH

FLDUMPH

FLINIT

| FLNEST

FLNRETI

CSECT

13BCTL
IJESCH
1JBESD
IJEESL
IJBESD
IJBESL
IJBEST
IJBLNK
1JBESD
IJBESL
IJBLNK
IJEOTH
IJBOTH
IJBOTH
IJBLNK
IJECTL
IJBMAP
IJEOTH
IJBLNK
IJELNK
IJBLNK

IJELNK -

IJBESD
IJEESL
IJBESD

IJEESL.

IJBESD
IJEMAP
IJBESD
IJEEST
IJBESLC
IJEESL
IJBESD
IJBESD
IJEMAP
IJELNK
IJEMAP
IJBMAP
IJEMAF
IJBSCN
IJEMAP

IJEINL
IJBINL
IJECTH
IJBINL
IJEINL
1JBOTH
IJBOTH
1JBOTH
IJEOTH
1JBOTH
IJEINL
IJBMAP
IJBINL
IJBINL
IJBLNK
IJEOTH
1JBSCN
IJESCH
IJBCTL
IJECTL
IJBFIN
IJEFIN
IJBFIN
IJEINL

Location:

EBBY4
DGEY
BDH1
BFA3
BDB5
BEG5
BEJ2
AFDY
BCD2
"~ BLDF3
AKE1
CCE4
CDH3
CGDUY
ABH2
ECJ3
FDF5
CHL2
AKES
AGH2
ABC3
ABB2
BFD3
BAH2
BAB3
BCH1
BAA2
FAG3
BDB1
BFG2
BFC2
BFD2
BFCS
BFG1
FDJ5
AHBUY
FLB2
FDG2
FDL2
DEB3
FDC1

JBF2
JAE3
DJJ2
JACS
JBF3
DJB3
DJE2
pJc1
DJB1
DJG1
JBA1
FDES
JpD1
Jpp2
AGF1
DJE3
DEE3
DBJ3
ECG3
EAB2
KBA2
KBE3
KBB5
acc

Label

ENDDEL
FNDDELINM
FNDENT
FCNDEL
FRDLNCI
FREDLNF
FRDLNOT
FRDNEST
FRDUMPH
FELBENA
FRLBRET
FRMDOIO
FRMINID
FRMOVE
FRUPAD

GETCENT
GETVRB
GHERKIN
GORLD

HCWMANY

IJBCAT
IJBMAP
IJBOTH
IJBRLD
IJBSCN
INCCRD
INCCRD1
INCERR
INCFND
INCGET
INCGET1
INCGET2
INCLOP
INCLPR
INCRED
INCREE
INDJDR
INS00Q0
INTPT2
INTSON
IsSDIsP
ISROOT

LABST
LLRGO
LLRSCN
LDRTSD
LKQUO
LOADBASE
LOGMSG
LSETB
LTCDAD
LTICDNO
LTCDRF
LTESID

MAINFLOW
MAPCST
MAPHAS
MAPHNM
MAPLDR
MOREBLK
BOVENTRY

CSBCT

IJBSCN
IJBINL
IJBLNK
IJBSCN
IJBFIN
IJBFIN
IJBFIN
IJBFIN
IJBFIN
IJBFIN
IJBLNK
IJBFIN
IJBFIN
IJBFIN
IJBFIN

IJBRLD
IJBSCN
IJBINL
IJBMAP

IJBCTL

IJBCAT
IJBMAP
IJBOTH
IJBRLD
IJBSCN
IJBSCN
IJBSCN
IJBSCHN
IJBSCN
IJBSCN
IJBSCN
IJBSCN
IJBSCN
IJBSCN
IJBSCN
IJBSCHN
IJBLNK
IJBLNK
IJBINL
IJBINL
IJBCTL
IJBCTL

IJBSCN
IJBMAP
IJBMAP
IJBMAP
IJBSCN
IJBLNK
IJBLNK
IJBLNK
IJBLNK
IJBLNK
IJBLNK

IJBLNK

IJBINL
IJBMAP
IJBMAP
IJBMAP
IJBMAP
IJBCTL
IJBCTL

Appendix A: Label List

~Location

DDA4
JCF1
AHH2
CEEY
KBF1
KBB3
KBJ2
KAE2
KAA2
KAC2
AHB3
KAEY
KAGS
KABUY
KAA3

GAGY
DAGS
JBHY
FDJu4

EEEY

HABA
FAC1
CAB1
GAB1
DAB1
DBA1
DBE1
DGCUY
DHE1
DGCH1
DGC2
CGF1
DGK1
DGE1
DGD5
CGHA
AHHS
AAF1
JAB1
JAC2
BCA3
ECE3

DBE2
FCB3
FCG2
FCC3
CCTu4
AHF U4
ADB2
ABG2
ABAY4
ABJ2
ABB4
ABC2

JLBS
¥BH2
¥BES
FBHA1
FCF2
EEG2
EAL1
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Label

MOVPER

NDESLP
NEWPHS
NEWPHSS
NEXTOPER
NEXTOPT
NOAUTOCHK
NOFLTPT
NOSCAGAN
NOSTAT
NOTACT
NOTCTL
NOTF
NOTRFR
NOT1ST
NTABS
NTESLP
NTROOT
NXTCARD

OTHINC
OTHTFR
OTHTYP
OVRLSW

PBDYCHK
PCILYES
PHADMD
PHCEXIT
PHCOPTN
PHCRD
PHCRD1
PHSCAN
PHSPRC
PHSTOR
PHXADD
PRERR
PREXTN
PRINT
PRSDPC
PRTLINE
PRTLST
PS3sSW2
PS3swy

QUAPRO

RADDUY
RDALSHW
RDEXEC
RDNEXT
RDOKO1
RDSFO1
RDS000
RDS001
READC1
READLST
RECF00
RELOC
RELROUT
REPFO1
REPROC
REPTXT
REP0O1
RESDCN
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CSECT

IJECTH

IJELNK
IJECTL
IJECTL
IJEINL
IJESCN
IJESCN
IJECTL
IJECTL
IJECAT
IJEBINL
IJBLNK
IJECTI
IJEMAE
IJECTL
IJBSCN
IJELNK
IJBCTL
IJEINL

IJECTH
IJBOTH
IJECTH
IJEMAP

IJESCN
IJEINL
IJEMAE
IJESCN
IJBSCN
IJESCN
IJESCN
IJEMAE
IJBCTL
IJEMAE
IJECTL
IJEINK
IJEMAP
IJEINK
IJBESLC
IJEINK
IJELNK
IJEELL
IJEFLL

IJESCN

IJEFLL
IJBLNK
IJELNK
IJRLNK
IJEFIL
IJBFLL
IJELNK
IJREFLL
IJELNK
IJERLL
IJELNK
IJEMAP
IJEFIL
IJERLL
IJECTH
IJROTH
IJEFIL
IJBFLL

Location

CFJ1

AJH1
EFE3
EFL3
Jcp3
DFG3
DFL?2
EBH1
ECE2
HBJ 1
JCD5
AJB1
EBC2
FAES
EABY
DDA3
AJF1
EBA1
Jca1l

CAAS
CAF3
CAL3
FDD1

DFF2
JEE1
FBA1
DFH3
DFB2
DCA1
DCG1
FBC5
EAF1
FAJ?2
EDD1
AJCUY
FDB1
ACBE1
BCC1
ADF1
ALCRBU4
GAF4
GAHY

DDAS

GAGZ
AHD1
AHC3
AHE1
GGG1
GGF3
AAB1
GGE1
AGE1
GDBU
AAC3
FBF2
GLC2
GGBS
CCE2
CCcC3
GGBY
GCC5

Label

FESET
RETCHABK
FETOUR
RETURN
FLADCN
ELBOPEN
RLBYWR
ELCTER
RLDCLEAR
ELLCCMN
KELDCON
ELDOP
RLDOR
RLDPRC
RLDPRC3
FLLRAG
RLDRET
ELDSW1
RLDSW2
FLDSW3
RLDSW4
ELRET
RLSTP
KLSW1
RLWRIT
ENXTRN
ROTSID

SAVCTL
SAVCTL1
SCAGAN
SCAN
SCANCD
SEEBLK
SELFRLC
SETPHS
SETUPSCN
SKIPB
SONOMN
SEACE1
SRCHCD
SELABL
SFPCOD
STORRS
STRLD
STRTBLD
SUBMOD
SVACHK
SYMBORG
SYSLIB
SYSREST

TAPEO1
TERSXY
TISDISK
TISESD
TEYROT
TSTCNT
TSTESD
TSTLIM
TSINEG
TSTRLD
TSTRLDXX
TSTUNR
TXTALL
TXTGET

CSECT

IJBSCN
IJBFIN
IJBINL
IJBCAT
IJBRLD
IJBINL
IJBOTH
IJBERLL
IJBCTL
IJBELD
IJBRLD
IJERLL
IJBRLD
IJBOTH
IJBRLD
IJBERLD
IJBRLD
IJBRLL
IJBRLD
IJBRLD
IJBRLD
IJBOTH
IJBOTH
IJBOTH
IJBOTH
IJBRLD
IJBRLD

IJBSCN
IJBSCN
IJBCTL
IJBMAP
IJBCAT
IJBSCN
IJBMAP
IJBCTL
IJBOTH
IJBSCN
IJBMAP
IJBLNK
IJBLNK
IJBLNK
IJBLNK
IJBSCN
IJBCTL
IJBCAT
IJBSCN
IJBSCN
IJBCTL
TIJBSCN
IJBINL

IJBINL
IJBMAP
IJEFLL
IJBLNK
IJBMAP
IJBRLD
IJBOTH
IJBSCN
IJBSCN
IJBRLD
IJBRLD
IJBRLD
IJBOTH
IJBOTH

Location

CEC3
KAGUY
JCES
HBB 1
GCB3
JECY
CEG2
GBEZ2
EFH3
GBG3
GCA1
GAE3
GBB1
CLE1
GEB1
GAA2
GADZ2
GAH2
GBD3
GCC1
GCE3
CLL1
CDBY
CLCH1
CEAZ2
GEB3
GCCu

DBB5
CLJds
ECG2
FBJ2
HAE1
DAE3
FBE2
ECB5
CAC3
CEE1
FAF1
ALCE3
ACB2
ACC2
ACL2
DDE2
EELUY
HAF2
CEH1
DFE2
EBE1
DGE3
JACY

JAH3
FDD3
GGC2
AJE2
FBE1
GDD1
CFH1
DDF1
LLCc2
GEB3
GLAZ
GDA1
CEGY
CBB3



Label

TXTPRC
TYPEVB

UNRSPC
UPDATE
UPDCOM
UPDDIR
UPDSKAD
UPNDS
USESYS

VALIDFN
VERLOP
VERLOP

WHATNOW
WRLST
WRSFO1
WRSTO1
WRS001
WRTRFR

XTPHGT
XTPHNO

CSECT

IJBOTH
IJEINK

IJEMAE
IJESCN
IJBCAT
IJECAT
IJELNK
IJBOTH
IJEINL

IJBINL
IJEFRIL
IJERLL

IJBCTL
IJEFLL
IJBEOTH
IJECTH
IJEOTH
IJECTL

IJELNK
IJELNK

Locaticn

CBB1
AGLU

FDH3
DEB5
HBC3
HABU
AEG3
CAJ1
JBG1

JAD1
GEE1
GFE1

EFB1
GFA1
CHBU
CHA?2
CHB1
ECG1

AFE1
AFE1

Appendix A:
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APPENDIX B: PHASE TO MODULE CECSS EEFEEFEENCE

$LNKEDT IJBLE1
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Message CSECT

21001
21011
21021

21101

21111
21121

21131

21141
21161

21171
21201
21211
21221
21231
212471
21251
21301
21311
21321
21331
21351
21361
21371
21401
21411

IJBOTH
IJBSCN
IJBLNK
IJBSCN
IJBSCN
IJBSCN
IJBSCN
IJBINL
IJBOTH
IJBINL
IJBSCN
IJBSCN
IJBSCN
IJBLNK
IJBSCN
IJBCTL
IJBSCN
IJBCTL
IJBCTL
IJBCTL
IJBSCN
IJBSCN
IJBSCN
IJBSCN
IJBSCN
IJBINL
IJBINL
IJBINL
IJBESD
IJBESD

Chart

Jb

Jb
BD

APPENDIX C: ERROR MESSAGES CROSS REFERENCE

Message

21421
21431
21441
21451
21461
21471
21501

21511
21551
21561
21581
21601
21611
21701
21811
21821
21841
21851
21861
21901
21911

21921
21931
21941
21951
21971
21991

Appendix C:

CSECT

IJBESD
IJBESD
IJBLNK
IJBESD
IJBEST
1JBOTH
IJBLNK
IJBOTH
IJBOTH
IJBOTH
IJEOTH
IJBOTH
IJBCTL
IJBSCN
IJBOTH
IJBCTL
IJECTL
IJBINL
IJBMAP
IJBCAT
IJBINL
IJBOTH
IJBINL
IJBCAT
IJELNK
IJBLNK
IJBINL
IJBLNK
IJBMAP

Error Messages Cross Feference

CcB, CD,
EA, EC
EF
JB
FD
HA
JA
CH
JA
HA
AK
AG
JE
AG
FD

CF
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APPENDIX L: SYSTEM RESIDENCE

ORKGANIZATICN

Starting Disk Address Number i
Component of Tracks g - g;‘:l”o"';:?
IPL Record 00 00 R
(Phase $$A$IPL1)
IPL Record 00 00 R
1
System Volume Label 00 00 R
User Volume Label 00 00 [0}
Record 1 00 01 R
Record 2 00 01 R
System Directory
Record 3 00 01 1 R
Record 4 01 R
IPL Records (Phase $$A$PLBK) 00 01 R
Cataloged Phases
Core Image Directory 00 02 * R
Linked Phase
Core Image Library Members X Y+1 * R
Relocatable Directory Z+1 00 * 0
Relocatable Library Members X Y+1 * (o]
Source Statement Directory Z+1 00 * (o}
Source Statement Library Members X Y+1 * o
Procedure Directory Z+1 00 * (o]
Procedure Library Members X Y+1 * (0]
Label Information Area Z+1 00 3:;;?dent R

* Allocation Dependent on User Requirements
X = Ending CC of the Preceding Directory

Y = Ending HH of the Preceding Directory
Z= Ending CC of the Preceding Library

Figure 12. System Residence Organization on CKD
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Component Dok umber | Blocks | 0-Optioral
|PL Records 0 1 R
(Phase $SASIPLO)

System Volume Label! 1

System Directory 2 1

IPL Retrieval Program 3 2 R
(Phase $$ASPLBF)

Core Image Directory 10 * R
CM%';;ge n::ge Library X+1 . R
mme Directory Y+1 * (0]
Eeelg‘atrasble lerafy X+ N 0
mStatement Directory Y+1 * [0}
m“tement Cibrary X+1 N )
Procedure Directory Y+1 * 0
Procédure Library Members X+1 M 0
Label Information Area Y+1 200 2 R

* = Allocation dependent on user reqdirements
X = Last block of preceding directory
Y = Last block of preceding library

! Optional user volume labels if writtén will be in the same block following the

system volume label.

2 Using the Restore program you may allocate a label information area different
than the default size of 200 blocks.

Figure 13.

System Residence Organizaticn on FEA
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Notes to Figure 12

IPL
System Volume Label
User Volume Label

System Directory

Core Image Directory

Core Image Library

Relocatable Directory

Relocatable Library

112 PDOS/VS Linkage Editor

The disk device can be an IBM 2314, an IBM 2319 or an IBM
3333/3330/3330-11/3340/3350.  The organization of SYSRES is
as follows:

This area contains the initial program load (IPL) bootstrap
program, which causes the IPL retrieval program to be read
tfrom SYSKES and loaded into real storage.

The volume label (VOL1 label) contains the address of the
volume takle of contents (VTOC) established when the pack
was initialized.

The user volume label area is provided for any additional
standard vclume labels (VOL2-VOL8 labels). This area can
extend from record 4 through the end of track 0.

This area contains the system (master) directory. Record 1
contains the location of the core image directory and the
address cf the label information area . FKecords 2, 3,
and 4 ccntain the starting addresses of the relocatable
directory, source statement directory, and prccedure
directory, respectively. Record 5 contains the IPL
retrieval program.

This directory ccnsists of two or more tracks, depending on
the allocation specitied by the user. The directory is in
two parts: The first is the directory of cataloged phases;
the second is the directory ot linked phases.

Each directory entry describes one phase in the core image
library and contains such informaticn as the phase mname,
loading address, number of blocks, type of phase, entry
point, starting disk address in the core image library, and
the number of text bytes in the last block. The entries
are sorted in alphanumeric sequence.

The tirst entry in the directory is called the library
descriptor entry. This contains such informations as the
number of directory tracks, library cylinders, active
phases, directory Lbklocks available, and library blocks
available.

Thereafter, the entries have a length varying from 14 bytes
to 34 bytes (depending on the specifications in the PHASE
statement) . Entries are grouped in blocks of 256 bytes,
rlus an 8-ktyte key for the highest rhase name in the block.

The core image library consists of one or more complete
cylinders, depending on the allocation specified by the
user.

This directory consists of one or more tracks, depending on
the allocation specitied by the user. It contains two
types of information:

1. System directory information for the relocatable
directory and library. This information occupies the
tirst five entries ot the first record in the
relocatable directory.

2. An entry that describes each module (the ocutput of a
comrlete language translator run) in the relocatable
litrary and contains: the module name, total number ot
text-record blocks required to contain this wmodule,
starting disk address ot the first text-record of this
mcdule, and change level identification.

The relocatable likrary consists of one or more complete
cylinders, depending on the allocation specified by the
user. The numker ot modules and the size of each module to
be contained in this library dictate the number ot tracks



Source Statement Directory

Source Statement Library

Procedure Directory

Procedure Library

Label Information Area

Volume Table of Contents

that must ke allocated.

This directory ccnsists of one or more tracks, depending on
the allocation specitied by the user. It contains two types
ot intormation:

1. System directory information for the source statement
directory and library. This information occupies the
tirst five entries of the first record in the source
statement directory.

2. An entry that describes each book (a sequence of source
lanquage statements in a comrressed card image format,
accessed by a single name) in the source statement
library and contains: a sublibrary prefix, the book
name, starting disk address of the first klock of this
bock, total number of blocks required to ccntain this
book -in the source statement library, and change level
information.

The source statement library consists of one or more
complete cylinders depending on the allocation specified by
the user. The number of blocks and the size of each book
to be contained in this library dictates the number of
tracks that must be allocated.

This directory consists of one or more tracks depending on
the alloccation specified ky the user. It contains two
types of informaticn:

1. System directory information for the procedure
directory and procedure library. This information
occupies the first five entries of the first record in
the procedure library.

2. An entry that descrikes each procedure (a set of
control statements in card image format) catalogqued in
the procedure library and contains: the name of the
prccedure, the starting disk address of the procedure,
the number ot klocks occupied in the procedure library
and a version and modification level.

The procedure library consists of one or more complete
cylinders, depending on the allocation specified by the
user.. Each procedure consists of one or more consecutive
80-byte blccks, containing control statements (one card
image per Ltlock).

The label information area contains standard, partition
standard, and user label intormation tor all partitions.
This area is allocated 2 cylinders on the
3333/3330/3330-11, 2 cylinders on the 231472319, 3
cylinders cn the 3340, or 1 cylinder on the 3350. Job
control stores label information found in jok control
statements here. The label information area follows the
last litrary and ends the SYSRES file.

Following the label information area , the use of the
remaining areas cn the disk pack is left to the user's
discretion. However, the volume table of contents (VTOC)
must be contained on the same physical disk pack as the
SYSRES file. (A VTIOC is required on every disk pack.) The
VIOC is most frequently the last cylinder before the
alternate track area. The location and length ot the VTCC
are determined when the pack is initialized.

The VICC is a file descriking the organization of the disk
rack. It contains the VTOC identifier (format 4 label)
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that contains the starting and ending addresses of the
VIOoC, a fcrmat 5 lakel that is not used by DOS/VS, and
tformat 1, 2, and 3 labels that identify and describe all
files on the pack. More specific information on label
formats is contained in the DOS/VS DASD Labels, GC33-5375.

The relocatable litrary, the source statement library, and
the prccedure library are shown as optional areas of the
SYSRES tile because these libraries are not essential tor
system cperation. If desired, the relocatable and source
statement likraries can be detined as private libraries; a
private litrary for the procedure library is not supported. .
A private core image likrary can also be detined, but the
system ccre image library must always be included on the
SYSRES tile.



PRE-PROCESSING

1.

For each ESD item produced by a
lanquage translator, an input ccntrcl
dictionary entry is built at a tixed
location in storage. In scme cases
this input control dictionary entry
will be moved to the control dicticnary
during processing.

The input ESD type tield is validated.

. If it is a weak external, the ESL
type field in the input controcl
dictionary entry is set to EF and
the NOAUTOL and WXTRN tits in
CSWITCH are turned on.

o If it is invalid, an error
condition exists, the whole ESLC
card is ignored, and the next ESL
card is fprocessed.

Further pre-processing derends con the
input ESD type.

L For LLC ESC ingut
Each input LD ESD item has a
pointer (ESID) to the linkage table
control section. This pointer is
used to determine whether an input
ESD item has already been
processed. The check is made Ly
locating the corresponding linkage
table entry and investigating the
control dictionary number stored in
this entry.
If the number is:
zero the ESD item pointed to
by the LL has not yet
been processed. The LL
in CSWITCH of the input
control dictionary entry.
the entry is ignored and
the next ESD item is
processed.
an entry already exists
for the ESD item pointed
to by LD. It the
existing entry is of the
type SD or CM, the 1D is

negative

positive

control dictionary numkter
of the SD or CM is stored
in the input contrcl
dictionary entry.

If the entry is not cf
the type SL or CM an
error condition exists.

Aprpendix E:

. For ER ESD input
If NOAUTO has been requested for
the phase being processed, the
NOAUTOL bit in CSWITCH is set on.
Otherwise, CSWITCH remains oft.

. For SD or PC EST input

Requirements:

(1) The assembled origin must ke
alijned on a double word
boundary.

(2) PC must be unnamed.

The relocation factor is calculated
by subtracting the assembled origin
from the storage address (NXPHRG).

For a normal INCLUDE the
pre-processing is finished at this
stage.

For a submodular INCLUDE the name
list of included CSEC1Is is scanned
for a name identical to the name of
the input control dictionary entry.
If the names match, pre-processing
is tinished. If not, the ESD type
field in the input ccntrol
dictionary entry is changed to ER
and a switch is set to ensure that
the control dictionary number in
the linkage table is given a
negative value.

Note: A negative control dictionary
number in the linkage table entry
is a signal for the £SD processor
to ignore LLs belonging to this
section definition, and for the
text processor to igncre the
corresponding text cards.

The control dictionary is scanned tor
an entry with the same name as the
input ESLC itenm.

This scan starts at the end ot the
control dictionary and prcceeds towards
the beginning until either a match
occurs or the beginning cf the control
dictionary is reached. If a match
occurs, the control dicticnary entry is
called a duplicate.

The scan continues if the duplicate is
a phase entry.
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Figure 14.

If no duplicate is found, the ingut
control dictionary entry is added to
the end of the control dicticnary.

If the input ESD is an SD, PC, CM, or
ER, an entry is made in the linkage
table.

If a duplicate was found, the acticn
taken by the ESD processor depends on
the relationship between input and
duplicate. Use Figures 14 - 18 to
determine the different actions taken

Ignore input control dictic-
nary ‘entry.

Add input control dictionary
entry to the end of the con-
trol dictionary.

A3 Replace duplicate with the

input control dicticnary entry.

Au* Add the linkage takle entry
pointing to the last entry
added to the control dictio-
nary.

Add the linkage takle entry
pointing to the durlicate.
Change duplicate LL to LR.
Continue scan of the control

|
|
|
|
|
|
|
|
|
|
|
AS* |
|
|
|
| dictionary.
|
|
|
|
|
|
|
|
|
|
|
|
|
|

A6
A7
A8 Save length or longest CM in
the control dictionary.

Give control dicticnary,numker
in linkage table a negative
value.

Change input LD to LR.

Set 'Possible Duplicate Entry!
switch.

AS

A10
A1

Err-40
go to RDNEXT.
Err-43
go to RDNEXT.
Err-46
go to RDNEXT.

- - - - == - = - . e &

* If a submodular INCLUDE was used and

Print error message '2140I' and|

Print error message '2143I' and|

Print error message '2146I' and|

the name list ot included SDs does not|

contain an SD, the control dicticnary
number in the linkage table is given
a negative value.

ESD Processing Actions
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by the ESD processor.

A summary of all possible ESD
processing acticns is shown in Fig. 14.
The actions are named A1 - Err-46.

To find out the appropriate action (s)
taken during input processing of CHM,
ER, SD, or LD use Fig. 15, 16, 17, 18
respectively. The upper part of these
fiqures shows the various conditions
which exist (Y), not exist (N), or can
be ignored (-), while the lower part
indicates the actions taken (X).



Il << =z2 2=
[
[
2= 1=

NCAUTO is requested.

2K 2 <22
IR I Z2KRZK2Z

< | 2KZK2Z2 2
12 1 Z2<<KZ2<K2Z
I KK Z K2 K22
| K222

| o< 22z

Duplicate = SD | 1 Y NNNN
= PC | | NYNNN
= CM { | NN Y NN
= LD/LE | | N N N N ¥
= ER { | NNNYN
................... + trmccccccc—-
___________________ ¢ trmccccccca-
A3 {11 -=--X -
A4 P4 -=-=---
AS | { X - X X -
a7 | { - X - - -
A8 f{ -=-X - -
Exrr-u6 f i -=---X
Figure 15. Process Input CHM
Duplicate = Sp, LD, or LR (| | ¥ ¥ Y ¥ ¥ Y Y ¥ Y Y N
= LD | | = - NNNNYYYYN
= CHM | | NNNNNNNNNNY
= ER | | NNNNNWNDNNNNN
Duplicate unassigned * | | NNNNNNUNNNN -
Name = 'IJ..*' or *'IBM..' | | ¥ ¥YYYYNYYVYN-
Name = 'IBM..' { | NY--N---N- -
NOAUTO for infput | | NNYNN-YNN-=- -
Duplicate in current phase | | N N - Y N - - Y N - =~
Duplicate in ROOT phase | | N=- ==Y = ==Y - -
............................ R R e e T
---------------------------- I e e e
A2 | | XX === ==----=
A3 | | = = === === ==« =
A4 l | XX = === ===« =
A5 | | - - XXX XX XXXZX
A6 |- =-=-=--=-XXXX-
A7 I | = = === ===« ==
* SD is to be considered assigned
Note: Weak externals are processed like ERs for which
Figure 16. Process Input ER
Duplicate = SD | | NNNNY Y VY YN
= CHM | | ¥ NNNNNNNN
= LD or LR | | NN NNNNNNY
= ER | | NY Y Y NNNNN
Duplicate unassigned |l | = ====-=-=-=NX
Input and duplicate ESIDs agree | | = = = = = = = = =
ASSORGs agree | | = = = = = = - - =
Duplicate in current phase f{ { - -YNYNNN -
Name = 'IBM..! | 1 - NYY-YNN
Duplicate in ROOT phase { | - =-=-=-=-=-NY -
--------------------------------- +
................................. R R e e e e e e
A2 |1 -=-=-%X=-XX- -
A3 1 1 XXX -~ == - =
A4 || ---X-XX-~- -
A5 | | XX X-X--X-
A9 {{ -=-=-=-x=-=-X -
Erc-u43 { | - ==-=-=-==-=-X
Figure 17. Process Input SL

Arpendix E:

Linkage

Editor ESD Processing 117



Durlicate = sC, LD, or LR | | NNNNYYYYYYYVYYYYVYYYVYY
= CHM ] 1 YN NNNNDNNNNNNNNNNNNNN
= LD or LR | | NNNN-==-=-=-YYYYYYYNNNN
= ER ] | NY Y Y NNDNNNNNNNNNINNNNN

Duplicate unassigned ** |l { ~-=-=-=-NNNNNNNNNNNY----

Input unassigned l 1 -=-==-===-YYNNNNNNS-NNNN

Input points to duplicate SID l | === =====-===«=-=-<--YNNN

Input and duplicate point to same C/E entry] | - - - - - - - -=Y NNNNN- - = - -

Names of C/D entries agree l{ - -=-=-=-=-=-=-=--NNNYY--~---

Name of Input and Dupl = *IBM..! l 1 -NYYNYY-~--NYY-=--=NYV¥

Luplicate in current phase |1 --YN-NYNY--NYNY-=---NY¥

Inrut and duplicate ASSORGs agree | 1 = =-=--NNNYYYYYYVYY-YYYVYY

——————————————— .-—--——-——-—--—-——----------——+'+—-----------‘-——---———-—-—-——---—-—-——————

____________________________________________ 4 trrr e mcrrrr c r rr m e - .- .- - - - - -

Al i -=--=-=-=-=-=-XX=-==-=X=-X-- -

A2 Il { = - - X - X - - ==X - - - ==X -

A3 l | - X X = = == === = = = = - Y%= = = =

A10 l | = X X X = = = = = = = = = =« o« -

A ] | = - ======%X=-====-XX=----

Err-43 | | - ---X-X---X-%--=--X-=-X

Err-46 | | X = = = = = = = = = = = = = « - - - - -

* Action A3 is performed retaining the ESL type of the Luplicate

**% SD is to be considered assigned

Fiqure 18. Process Input LLC

POST-PROCESSING in the control dicticnary entry the

control dictionary number found in

. For ER, LD/LR, or CM ESLC input the next the linkage table entry (that

ESD item is selected tor processing. corresponds to the input item).
. For SD or PC ESD input 3. The storage address (NXPHRG) is
updated by adding the length of the
1. The control dictionary is scanned control section to it.
for unassigned LDs or LRs pcinting
to the input item. Note: If the length of the control
section is provided in the END
2. The control dictionary entries card, CSECT IJBOTH performs actjion
found during the previcus scan are 3.

updated. This is done by stcring
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APPENDIX F: LINKAGE EDITOR MAP

For a detailed description of the Linkage Editor Map reter to:
DOS/VS Serviceability Aids and Debugging Procedures, GC33-5380.

Input List
-
JOB NO NAME 06/28/171 LINKAGE EDITOR LCIAGNOSTIC OF INPUT

| |
| |
| ACTION TAKEN MAP REL |
{ LIST INCLUDE IJBSL1 |
| LIST PHASE DSERV,*,NOAUTO |
| LIST INCLUDE FBAEXCP 1
{ LIST INCLUDE IJJCPDV1 I
| LIST INCLUDE ,(IJBDS050) |
| LIST PHASE DSERVC,*,NOAUTO |
{ LIST INCLUDE ,(IJBDSC) |
| LIST PHASE DSERVF,%,NOAUTO |
| LIST INCLUDE ,(IJBDSF) |
| LIST PHASE DSERV1,%,NOAUTO i
| LIST INCLUDE ,(IJBDS141) |
| LIST PHASE DSERV2,DSERV1,NOAUTO |
| LIST INCLUDE ,(IJBDS250) |
| LIST PHASE DSERV2F,DSERV1,NOAUTO I
| LIST INCLUDE ,(IJBDS25F) . |
| LIST PHASE DSERV3,DSERV1,NOAUTO |
| LIST INCLUDE ,(IJBDS350) |
| LIST PHASE DSERVU4,DSERV1,NCAUTO |
| LIST INCLUDE ,(IJBDS450) \
| LIST PHASE DSERVS,DSERV1,NOAUTO |
{ LIST INCLUDE ,(IJBDS550) |
| LIST PHASE DSERV3F,DSERV1,NOAUTO |
| LIST INCLUDE ,(IJBDS35F) |
| LIST PHASE DSERV6,DSERV1,NCAUTO |
| LIST INCLUDE ,(IJBDS650) |
| LIST ENTRY |
| |
| |
| |
| |
| |
L 4

< ———

Figure 19. Linkage Editor Map (Part 1 ot 3)
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Format A

- - - - o - = - - = = " - - - " = " = e e e e e W W e e e G G e e e = m . = = . . = e e -

T

| PHASE XFR-AD LOCORE HICORE [LSK-AL ESC TYPE LABEL LOADEL FKREL-FR
|

| CSERV O1DEEC 01C078 01877 011 05 09 CSECT FEA 01C078 01C078
| * ENTRY FBAEXCP 01co088

| * ENTRY FEAOPEN 01C994

| * ENTRY FBACLOSE O01CB78

| * ENTRY LASTADDR. 01C988

| * ENTRY REGSVO06 01CcD &y

| * ENTRY CCBADDR 0O1CDE4

| % ENTRY CCWALDR 01CDES8

| * ENTRY REGSV7F 01CEQu4

|

| CSECT IJJCPDV1 O1DBEO O4DBEO
] ENTRY IJJCPDV2 O01DBEOQ

|

| CSECT . IJEDS050 O1DEA8 003808
| * ENTRY R3564 01DEB2

| ENTRY IJJCPD3 01E360

l

1 LESERVC 01E878 O01E878 01EBD9 011 06 09 CSECT IJBDSC 01E878 (003808
|

| CSERVF O1EBEO O1EBEO O1EE73 011 C6 0OA CSECT IJEDSF 01EBEO 003808
|

| CSERV1 01EE78 O01EE78 O01F9FF (011 06 OR CSECT IJBDS141 O01EE78 (003808
| * ENTRY STATTAB O1F9AE

|

| LSERV2 01EE78 O1EE78 O01F7BF 011 07 03 CSECT IJBDS250 O1EE78 9002C80
| .

| CSERV2F 01EE78 O1EE78 O1FDDF 011 07 06 CSECT IJBDS25F O1EE78 002338
|

| CSERV3 O1EE78 O01EE78 O(Q1F2FF (011 07 O0A CSECT IJBDS350 O01EE78 0013DO
{

| CSERVY4 01EE78 O01BE78 (01F25F 011 08 01 CSECT IJBDS450 O1EE78 O0OOOFu8
|

| LSERVS O1EE78 O1EE78 O01F16F 011 08 02 CSECT IJBDS550 O01EE78 000B60
|

| LSERV3F 01EE78 O1EE78 O0O1FC5F 011 08 03 CSECT IJBDS35F O01EE78 000868
|

| CSERV6 01EE78 O1EE78 O01F21F 011 08 07 CSECT IJBDS650 O1EE78 000580
[ e o e o e e e e o e e e e = - - - - - - - - - - -

Format A arpears as the Linkage Editcr Map if Core Image Library on CKL.
DSK-AD contains CCC HH RR in hexadecimal format.

Figure 19. Linkage Editor Map (Part 2 of 3)
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Format B

T PHASE XFR-AD LOCORE HICORE [LSK-AL ESC TYPE LABEL LOADED FEFEL-FR ]
: CSERV 0O1EB84 O01E878 O1F49F 00006209 CSECT IJJcpDV1 O01E878 O01E878 :
| ENTRY IJJCpPDV2 01E878 |
: CSECT IJBDS050 O1EB40 002800 :
| * ENTRY R3562 0O1EBUA |
| ENTRY IJJCPD3 01EF80 |
: DSERVC O1F4A0 O1F4A0 O1E7DS 00C06217 CSECT IJBDsSC 01F4A0 002800 :
: DSERVF 01F7E0 ONF7E0 O1FA7B 00006219 CSECT IJBDSF 01F7E0 002800 :
: DSERV1 01FA80 O1FA80 02C58F 00006221 CSECT IJBDS141 O01FA80 002800 :
| * ENTRY STATTAB 02053E |
: CSERV2 01FA80 O1FA80 0203C7 00006227 CSECT IJBDS250 O1FA80 001CFO :
: LSERV2F 01FA80 O1FA80 02€997 00006233 CSECT IJBDS25F O1FA80 0013A8 :
: LSERV3 01FA80 O1FAB0 O1FFO07 00006241 CSECT IJBDS350 O1FA80 000490 :
: DSERVQ 01FA80 O1FA80 O1FE7F 00006245 CSECT IJBDS450 O1T1FA80 000008 :
: LSERVS 01FA80 O1FA80 O01FD77 00006247 CSECT IJBDS550 O01FA80 -0003F8 :
: DSEﬁV3F 0O1FA80 O01FA80 02085F 00006249 CSECT IJBDS35F O1FA80 -0006F0 :
i LSERV6 01FAB0 O1FA80 O1FE47 00006257 CSECT IJBDS650 O01FA80 -0014D0 J

Format B appears as the Linkage Editor Map of Core Image Library on FBA.
DSK-AD contains block number in decimal format.

Fiqure 19. Linkage Editor Map (Part 3 of 3)
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alternate SYSRES layout 114
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assemble and execute mode &
autolink feature 22
autolink with LIOCS 22

C

calculations, fundamental
of assembled origin (A/0) 23
of load origin (L/0) 23
of phase origin (P/0) 23
of relocation factor (R/F) 23
card types
ENL 9
ESD 9
REP 9
RLD 9
SYM 9
TXT 9
catalog m
CKL 110
common (CM) 10
control dictionary 18
description of 18
layout 19,20
ase of 20
core image directory 112
core image library 112
frivate (SYSCLB) 16,11
system (SYSRES) 16,11
CSECT
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C
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control 18,19,20
external symbol 10
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core image 112
relocatable 112
source statement 113
system 112

E
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ESLC processor 115
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cM 10
ER 10
LC/LR 10
PC 10
sD 10
WX 10

explanation of flowchart symbols 25
external
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reference (ER) 10
symbol dictionary entries 10

F

FBA 111
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initial program load (IPL) 112

initialization processor
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calculation of phase origin 23

calculation of relocation factor
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END
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system 9
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section definition (SD) 10
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source statement library 113

subroutines 23,27
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SYSLNK 11

SYSLNK format (required) 14
SYSLoG 11

SYSLsST 11
SYSEES 11,112
SYSFLB 10
system

core image library (SYSRES) 8
directory 112
layout on disk 112
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