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e Chart FE. Relocation Routine (Continued)
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Chart GE. Error Logging Routine

HERHADEHER AN AN

*
* 1

[£9

P

e T T R L Y
|
1
|
|
l
v
B KR K NN MR
* !

SEPERATE
*  ERROR CUDE

*
*
* AND *
AMESSAGE NUMBER ¥
" *
*

ST T T

WA HC | MW RN

BN RN

y—

*a

02
o* CEGD %o
% SYMBGL TO *. NO
*

HRBADL FREERREE S
* *

* RETURN * BE WRITTEN - W
* * LN 0uT
AREARAANASR RN * .
P

* YES

|

|

|

|

v

HEEAAL DK SR RN N RN
* *

*  MOVE SYMBOL
*  TO MESSAGE
* BUFFER

*
*

*
*
*
*
*

R e T TS

!
|
1
|
1
v
¥
2 *.
.k *e
o 15 *, NO V
¥THERE A 3ECOND ¢ ¥———
¥ SYMBOL %
. o
e o
* YES

v
ARG R ERRE XN
ol MOV e

* SECOND *
* SYMOOL TO *
*MCSSACE BUFFER #
*® -

*

WM KAK KA RN

v
.®e
H2 o

*
CONTROL
* STATEMENT

*.  TD 3L .
*.ADDED.¥*
*a

* YES

*. NO
P
*

Pry——

P e s T
*  USE ADDRESS
*« IN GR 2 TO
* MOVE CONTROL
*STATEMENT INTO
IMESSAGE BUFFER
ANEREEF N AT NN

|
|

I EEEE T

| —
|
|
v

R AR RXAERR SRR

WRITE
* ouT *
MESSAGE

* BUFFER
AEAAREREA KRR
i
1
I
v
rxne
% *
wopa *
* *

*uxw

88

(ILWLELOG)

rEnw
* B4 *

Tt

v
ERNERDL RGN NN
* *

UPDATE
CONDITION
Ccape

Xk kR K

»
-
-
*
RN KN AN R R

|
|
1

v

ok,

ca *o

o* *

<% SEVERITY
CODE

v
"
*GA ¥
" N2%
* ® TO FINAL
*  PROCESSOR

i
|
1
i

HARADARR RN
» x
- RETURN *
»

KA NA RN



Chart GC.

v
R C ] KKK NN

* REINITIALIZE %
*  REGISTERSs *
* INCREMENT *
* SEGMENT NO. *
* *
* *

BT KKK

Module

Map Processor

HRHAD KK EH XK XN
* *
" IEWLCMAP *
* *

KKK KRR
{
|
i
|
[
|

MAPOCO
HEEEEIDRR KA ERRHE

* INITIALIZE S

*
* *
* #*
* GPEN SYSLMOOD *
x *
* *

LR R R R T

I
|
|
t
MAPOO Y v
FRRHRHC 2R R AR TR KRR
RUAD CESD AND
* FIRST CONTROL
RECURD
FROM
SYSMOD
AR R KRR R

*

* *

R
WRITL QUT PR*S
#CUMUL e LENGTH,
LePe ADDRes
TOTAL
LUNGTH
FRRKEERRERERR

|
|
|
i
|

*

>

* *®

v
RN KKK A
*

*

*
* RIETURN
*

[ e 2
TU FINAL
PROCESSOR

P —

R
*MAPOO3

Fm o R e W Km R R — K
*  GATHER CESD %
#* ENTRIES FOR %
* PRESENT SEGa %
KR KKK

MAPOQOA
HHFFEIDHF RN FH R H K
FSURT ASGEMBLED ¥
* CESD ENTRIES. %
¥ USLC ADORESS *
* A5 KEY *

x

*

*
HRHERKAHRF AR RAN

P JE——

MAPOOSS
KRR DR KR TRHH
* *
* CREATE MAP *
* FOR THIS *
* SCCEMENT *
* *
R

1
i
1
v
a¥.

G2 *o
* *a

XREF
SPECIFILD
. o

e o
*OYES
<

*—>

*
R 2 2] i
XREFS

KRR XK R
INITIALIZE
FOR LOUP
CF CESD
AND RLD

*

*
* *
* *
* #*
* *
R KK RN R KN KN

IEWLCMAP)

R

.
*
.

«
w

%
NU o ¥®

KRR K C BRI K KK
* SAVE *
*  CUMJLATIVE *
* LENGTH *
* VALUE *
*® *
* *

R

XX
* AL ¥

*rEH

s *
YPE PR
o ®

YES * 1

RLO T
*.

*

*

XIS

o * TYPE
*#o( UNRESOLVED )
*

*a -

MAPO119
FREERECLHAE R R R HHH KRR

*

*

ON
*  SYSPRINT

EREKAKAERA KRS

* X
*

kW

1 v
->{<
v
mMAPO12 ok
NP *e
.% DOES  * x
% THIS RLD % NO * *
*o UNTRY 'S eH————>® A4 *
o R=P o* * *
* o ok FS2 23
P
x YES
|
|
|
i
v
N
KRR ] KKK KR K2 *
® INCREMENT * % X
x * NO . END *.o YES ¥ *
» NUXT *L— e . OF eX————>u E4 ¥
* ITEM * *.o  LOOP o * *
# * . T res
RN KEKRE AR TR o ouw

* LAST
* Bl #

*

K
#*
* B4

*u kR
|
|
v
ke
*a

RLDOUT

* THIS
RECORD'S
- TYPE

*

*®

ol
* CCw

H*o

P —

EHREUAE L ERREEEERH RN

* FASS OVER

*

TEXT
* RECORD

R T

v
HERHERHGARREHHEKHE KRR

* READ ¥*

RLD
RECURD *
LRSS RS RS R

{

|

i

M
HEKK

* H2

® Kk

*
XEHEKR

L

UNRL'S ¥
AS e
o #
¥ 15 CEso
—~=>%. 1YPL NLVER -
*.  CALL .
.
* Yy
|
1
|
i
|
v
e PEE R T R T T
* INDICATE *
*OUNEVESR CALL'
®* 0N NAP PRINT %
* LINL *
* *
R KR KRR

(R ETEE = 2 R T
* INDICATE *

* TUNRESGLVED?! *
* ON MAP PRINT

* LT NE

® *

R KN K B XK AR

evel E

*< -4
x

Flowcharts



Form Y28-6610-2
page revised 7/23/69 by TNL Y28-6400

e Chart GD. SYNAD Routine
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APPENDIX A:

REFERENCE DATA FOR LEVEL E LINKAGE EDITOR

This section contains reference informa-
tion, including linkage editor conventions,
tables, and record formats, for the 15K and
18K level E linkage editor.

Note: The I/0 conventions and record for-

mats for 1linkage editor E and 1linkage
editor F are the same.

INPUT CONVENTIONS

Input modules (object or 1load) to be
processed in a single execution of 1linkage
editor must conform with a number of input
conventions. Violations of the following
rules are treated as errors by linkage
editor:

e All text records of a control section
must follow the ESD record containing
the SD or PC entry that describes the
control section.

e The end of every input module must be
marked by an end record (END in object
modules, LAST in load modules).

e Each input module may contain only one
no-length control section (a control
section whose 1length field in the SD-

or PC~-type ESD entry that describes it
contains zeros). The length must be
specified on the END record of any
module that contains a no-length con-
trol section.

e After processing the first text record
of a no-length control section, linkage
editor will not accept a text record of
a different control section within the
same input module.

e Any RLD item must be read after the ESD
jtem to which it refers; if it refers
to a label within a different control
section, it must be read after the ESD
item for that control section.

e The 1language translators must gather
RLD items in groups of identical posi-
tion pointers. No two RLD items having
the same P pointer can be separated by
an RLD item having a different P
pointer.

Appendix A:

Reference Data For Level E Linkage Editor

e Each record of text® and each LD- or
LR-type ESD record must refer to an SD
or PC entry in the ESD.

e The position pointer of every RLD reco-
rd must point to an SD- or PC-type
entry in the ESD.

e No LD or LR may have the same name as
an SD or CM.

e All SYM records must be placed at the
beginning of an input module. The ESD
for an input module containing test
translator statements must follow the
SYM records and precede the TXT
records.

e Linkage editor accepts TXT records that
are out of order within a control
section, even though 1linkage editor
processing may be affected. TIXT reco-
rds are accepted even though they may
overwrite previous text 1in the same
control section. Linkage editor does
not eliminate any RLD records that
correspond to overwritten text.

e During a single execution of linkage
editor, if two or more control sections
having the same name are read in, only
the first control section is accepted;
the subseguent control sections are
deleted.

» Linkage editor interprets common (CM)
ESD items (blank or with the same name)
as references to a single control sec-

tion, whose 1length 1is the naximum
length specified in the CM items of
that name (or blank). No text may be

contained in a common control section.

e Jithin an input module, linkage editor
does not accept an SD- or PC-type ESD
item after the first RLD item is read.

To avoid unnecessary scanning and
input/output operations, input modules
should also conform with the following

1A common (CM) control section cannot con-
tain text or external references.
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conventions. Although violations of these
rules are not treated as errors, compliance
with them will improve the efficiency of
linkage editor processing.

¢ Within an input module, no LD or SD
should have the same name as an ER.

¢ Within an input module, no two ERs
should have the same name.

¢ Within an input module, TXT records

Appendix A:

should be in the order of the addresses
assigned by the language translator.
(If TXT records are not in address
sequence, each reorigin operation may
require additional linkage editor proc-
essing time.)

RECORD FORMATS

Following are the record formats pro-
duced during linkage editor processing.
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|
|

RECORD FORMATS - LEVEL E

The following are the card image load module record

editor.

SYM Input Record (Card Image)

formats for the

level

'1} 2-4 T 5-10 111,12]3,14];,]6] 17-72

}I ] 2-4 l 5-10 JH,]ZI 13-72 73-80 J
Not used
TESTRAN dote
~—- Number of bytes of TESTRAN data
— Blank
SYM
= 12-9=2 (0000 0010)
ESD _Input Record (Card Image)
l 73-80

Blank if all ESD items are LD
ESD IDENTIFIER of first ESD item (other than LD)

Blank
L Number of bytes of ESD data

E —- ESD Data -- see below
!
|
i
|

~ Blaak
—— £SD
— 12-9-2 (0000 0010)
5D Dato Item
T
i-8 i?] 10-12 bai 14-16]

Zero - if length is on END card.

Length of control section (if type is: SD,PC, CM)
I‘gg\ﬁ?ie[ of SD entry containing name

Blank if type is ER

Length of pseudo-register (PR)

=== Blank = Alignment Factor for type PR

- 24 bit address (SD,PC, LD, LR)
Lo Type - Hex (005D, 01-LD,02-ER, 03=LR, 04- PC, 05=CM, 06-PR)

~ Necme == when type is: SD,LD,LR,ER,CM,PR
= Blank == when type is: PC or blank.CM.

92
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Text Input Record (Card Image)

|] ‘ 2-4 |5] 6-8 )9-]0 11,]2)”,14]15,16’ 17-72 \ 73-80 J

l—Texf data (machine language code)

t=- Not used
ESD Identifier of SD for control section of this text

Blank
Number of bytes of text data

Blank

L— 24 bit address of first byte of text data

— Blank

— 1

—12-9-2 (0000 0010)
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RLD Input Record (Card Image)

l] l 2-4 J 5-10 l]]-lZl 13-16 I 17-72 | 73-80
|_ RLD data - see below [— Not used
Blank
Number of bytes of RLD data
Blank
- rp

....... 12-9-2 (0000 0C10)

!—172 I3,4 ‘5 6,7,8 | RLD data item

L

Flag field == (TTTTLLSTn)
T TTTT=type
0000=non-branch
0001=branch
0011=pseudo register cumulative length
LL=length of address constant
01=2 bytes
10=3 bytes
11=4 bytes

Ass:gned cddmss of address constant

S=Direction of relocation
O=positive (+)
1=negative (-)
Tn=type of next RLD item
O=next RLD item has a different R or P
pointer; they are present in the next item.
1=next RLD item has the same R and P point-
ers, hence they are omitted.

——Position pointer (P) - ESDID of SD for control section that contains the address constant

Zero (00) if type=PR cumultative length

I]I 2-4 ISI 6-8 I 9-14 I15,16| 17-28 [ 29-32 33-80
I‘“ Not used
Control section length for control section whose length was not specified
Blank in SD ESD item. Byte 29 is binary zero if length is present.
ESDID of SD item for this control section that contains the address specified in bytes 6-8.
— Blank
'— 24 bit address of entry point (optional)
L Blonk

- END

- 12-9-2 (0000 0C10)
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END Input Record - Type 2 (Card Irmage)

l], 2-4 I 5-16 17-24 ‘ 25-28 | 29-32 I 33-80
Not used
Control section length for control section whose length was not specified
in SD ESD item
L L— Blank
Symbolic entry point name (optional)
— Blank
— END

—— 12-9-2 (0000 0010)

Appendix A:

Reference Data For Level E Linkage Editor
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SYM Record - (Load Module)

sl s

SYM data and ESD data (ESD type SD, CM and PC items) - (maximum of 240
bytes)

|
I
{

|\i~— Count - ir bytes, of SYM and ESD data (2 bytes)

—Sustype - specifies information for TESTRAN - (1 byte)
T 1000 0000 - this SYM record contains ESD items (SD, PC or CM) trom
a load module that was not "under test". The test
option was not specified when it was link edited.
000C 0CO00 - this SYM record is not the above type.

L Identification - specifies this is a SYM record -~ 0100 0000 (1 byte)

CESD Record - (Load Module)

IO] 1-3 SS up to 240 bytes of ESD data

4,5 |6,7| 8-247

ESD data - for detailed information see below.

Count - in bytes, of ESD data (2 bytes)

——ESDID of first ESD item (2 bytes)

*——Spare - 3 bytes of binary zeros

L~ |dentification -- 0010 0000 -- (1 byte)

CESD Data (Load Module)

ERE

10-12 \]3[ 14-16 l

L ID/length - length (3 bytes), when type is: SD, PC, CM or PR
ID (2 bytes), when type is LR
Zero (3 bytes), when type is ER or Null

Segment number - in which this symbol appears. Zero when type is ER or Null (1 byte).

Address - linkage editor assigned address of this symbol. Zero when type is ER or Null (3 bytes).
——Type - (1 byte) Section definition (SD) - hex 00
T Label reference  (LR) - hex 03
Private code (PC) - hex 04

Private code rmarked delete
(ENTAB and SEGTAB control sections) - hex 14

Common (CM) - hex 05

Null - hex 07

External reference (ER) ~ hex 02

Pseudo register (PR) - hex 06
~—Symbol - The eight character external name - Zero when type is Null.
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Scatter-Translation Record

iOl 1 ‘2—3 l 4-1023 Sg Up to and including 1020 bytes
—— Data - may contain translation table, translation table and scatter table or scatter table only
——Count =~ in bytes, of data field
—Zero - one byte of binary zeros
“—Identification - identifies this as a scatter~translation record - bit configur-~

ation is; 0001 0000

Translation Table

LIPS TP

Padding (2 bytes) - if necessary, toforce full-word boundary alignment of scatter table.

Pointer (2 bytes) - to the scatter table entry that contains the address of the
control section containing this CESD entry.
Number of translation table entries = number of CESD entries +1.
Pointer will be zero if its corresponding CESD entry is not
SD, PC, CMor LR.

——Zero - 2 bytes of binary zeros

Scatter Table

I NN N Y N I

Assigned address (4 bytes) - of a control section (SD, PC or CM)

Zero - 4 bytes of binary zeros

Translation Table and Scatter Table

T3

[nfre e[t Srdnlef s [ [ |5 [ |

Scatter data

Padding (2 bytes) if necessary to align scatter table to a full-word boundary.

Translation data

Appendix A: Reference Data For Level E Linkage Editor
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Control Record - (Load Module)

Lo Joslor]  ons | ] ]

L—- Length of text record and/or length of control section ~ specifies the
length of the control section (in bytes) to which the text in the
following record belongs, or the number of bytes of a control
section contained in the following text record (2 bytes)

~—" CESD entry number - specifies the composite external symbol dictionary entry that
contains the control section name of the control section of which this text is a part (2 bytes)

— Channel Command Word (CCW) = that could be used to read the text record that follows. The data address field contains
the linkage editor assigned address of the first byte of text in the text record that follows The count field contains the
length of the succeeding text record.

— Count - contains two bytes of binary zeros.

“— Count - in bytes, of the control information (CESD ID, length of control section) following the CCW field. The
L_ count is always 4 bytes when processed by the level E linkage editor.
Spare - contains three bytes of binary zeros

'— Identification - specifies that this is: (1 byte)
e A control record - 0000 0001
o The control record that precedes the last text record of this overlay segment = 0000 0101 (EOS)

o The control record that precedes the last text record of the module = 0000 1101 (EOM)
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Relocation Dictionary Record - (Load Module)

[0| 1-3 —l 4,5 | 6,7| 8-15 16-255 ‘SS Record length can be between 24 and 256

“— RLD data -~ see below

—  Spare - contains 8 bytes of binary zeros

L— Count - in bytes of the relocation dictionary information following the spare 8 byte field (2 bytes)

“— Count - contains two bytes of binary zeros

Spare - contains three bytes of binary zeros

“— Identification - specifies that this is: (1 byte)

o A relocation dictionary record = 0000 0010
o The last record of the segment - 0000 0110
o The last record of the module - 0000 1110

L L~ 5 T L L]

Address - linkage editor assigned address of
the address constant (3 bytes)

Flag = (1 byte) When byte format is xxxxLLST,
T specifies miscellaneous information as follows:
xxxx specifies the type of this RLD item (address constant).
0000 -- non-branch type in assembler language, DC A (name)
0001 -~ branch type (in assembler language, DC V (name)
0010 -~ pseudo register displacement value
0011 == pseudo register cumulative displacement value
1000 and 1001 -~ this address constant is not to be relocated because it refers to an unresolved symbol.
LL specifies the length of the address constant.
01 -~ two byte
10 -~ three byte
11 == four byte
S specifies the direction of relocation.
0 -- positive
1 -- negative
T specifies the type of the next following RLD item.
0 -- the following RLD item has a different relocation and/or position pointer.
1 -~ the following RLD item has the same relocation and
\— position pointers as this and therefore is omitted.
Position pointer - contains the entry number of the CESD entry (or translation table entry)
T that indicates which control section holds the address constant (2 bytes).

— Relocation pointer = contains the entry number of the CESD entry (or translation table entry) that indicates which symbol value
is to be used in the computation of the address constant's value (2 bytes).
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Control and Relocation Dictionary Record - (Load_ Module)

Pfrcafesfer] es [ [ 1 [ | % ]

Address

——Flag

—— Address (3 bytes)

—Flag (1 byte)

——Posizion pointer (2 bytes)

—— Relocation pointer (2 bytes)

‘— Channzal Command Word (8 bytes)

—— Count, in bytes, of RLD information (2 bytes)

—— Count, in bytes, of control information following the last RLD address field.
The control information contains the 1D and length of controf sections in the
following text record (2 bytes).

~Spare (3 bytes)

dentification (1 byte) - specifies that this record is:
T e A control and RLD record - 00000011 - (it is followed by a text record)
e A control and RLD record that is followed by the last text record of a segment - 0000 0111 (EQS)
e A control and RLD record that is followed by the last text record of a module - 0000 1111 (EOM)

Note: For detailed descriptions of the data fields see Relocation Dictionary Record, and Control Record.

The record length varies from 20 to 260 bytes in the level E linkage editor
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Form Y28-6610-2
Page revised 7/23/69 by TNL ¥Y28-6400

REFERENCE DATA FOR INITIAL PROCESSING -~ 15K AND 18K LEVEL E

The following tables pertain to initial processing in the level E linkage editor.

All Purpose Table

0 PDSEI 232 DLKT { CHESD
8 PDSE2 PDSE3 PDSE4 240 SELST TNLS2
16 PDSES PDSE6 | PDSE7 | PSDES PDSE9 248 RNLS2 TTRLIST
PDSED
24 | (contin- PDSET0 PDSE11 PDSE12 256 CUTRLD RLDBI
ved)
PDSETZ :
. A
32 |(contin- PDSE13 PDSE14 PDSE15 PDSE16 | 264 INRLD _ BITMAP
ved) (Ervor Logging Map
PDSET4 o
40 |(comtin- PDSE17 PDSE18 272 BITMAP LINECNT HISEVY
ve (continued)
48 PDSE18 REGSA 280 INCBRKPT CRRTINCL
(continued)
|
REGSA .
5622 Gs 288 ENCDX ENTIX ENRIX ! ENT2X
(continued) i
U —
. i
120 REGSA 10CT 296 ENR2X ENTOX ENCLX | ENDIX
(continued) !
128 locr 304 ENSTX BUFSIZ HESD
(continued)
136 1OCT 312 ENRLDIX ENRLD2X ENELTX ENSPX
(continued) !
10CT
144 (continued) APTO | APTT | APT2 | APT3 320 SAVATS APTSWS EPSM
. -1 i
152 CTTR CSNO CRNO 328 EPSM ENTIC | ENRIC !
(continued)
- - —
|
160 SLNTB PRAL 336 ENTIC ENIRC ENTOC | ENCLC
|
168 FLCD RCCE 344 ENSIC ENASC ENDTC | ENCDC
= . !, .
176 RCCB ALCB 352 ENELTC ENT2C | ENR2C L ENSPC
; N {
184 OVCMBGAD SGTI 360 SYSRTN :
192 CLLT TNTI 368 3T SPACES =z
200 RNTI LSTS 440 [EWLCSCD ssl
208 RECNT LOGAREA 448 LIBNAME
216 SYINS ERDIG 456 MAXBLKSZ APT000 HIARBIT
224 X710 ALAS 464:: DCB'S :::
824 APTEXLST
432 APTXLSTI APTXLIST
840 APTREG 3 i HIARADD

Appendix A:

Reference Data For

Level E Linkage KEditor
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Explanation of APT Entries

i

| PDSEL
| PDSE2
| PDSE3

| PDSEY
| PDSES
| PDSE6

|
| PDSE7

PDSES8

{ PDSE9

| PDSE10
| PDSE11
| PDSE12
| PDSE13
| PDSE14
| PDSEL5
| PDSE16
| PDSE17

|
| PDSE18

102

Member or alias name of module being created.

Relative disk address (TTR) of module on SYSLMOD.

C - byte - see partitioned organization directory record, alias indicator
and miscellaneous information.

During second pass processing, PDSE2 and PDSE3 contain the end address of
the RLD record currently in the second pass RLD input buffer.

Relative disk address (TTR0O) of first text record.
Relative disk address of note list or scatter-translation recori.
"L" byte, number of TTRs in note list if present.

Module attributes Initial
Value

Bit 0 - Reenterable 0

Bit 1 - Reusable 0

Bit 2 - Overlay 0

Bit 3 - Test 0

Bit 4 - Only loadable 0

Bit 5 - Block/scatter 0

Bit 6 - Executable 1

Bit 7 - 1 Text record, no RLD 0

Bit 0 - Compatibility - 0

Bit 1 - Origin of 1st text 1
record is zero.

Bit 2 - Assigned entry point 1
is 0

Bit 3 - Module contains RLD 0
items

Bit 4 - Module can be repro- 0
cessed

Bit 5 - Module does not con- 0
tain SYM records

Bit 6 - Spare 0

Bit 7 - Module is refreshable 0

Total contiguous main storage reguirement of module.
Length of first text record.

Entry point address.

Assigned origin of first text record.

Length, in bytes, of scatter list.

Length, in bytes, of translation table.

ESDID of the first text record.

ESDID of control section containing the entry point.
Entry point of main member name.

Member name of module.
During input processing, word 1 of PDSE18 contains the CESD address of the
control section with no length given.
During second pass processing, PDSE18 is used in the following manner:
Word 1 Address of next free entry in RLD output buffer.
Word 2 Address of address constant within the text buffer.

W

Register save area for I0S

Input/Output Control Table
During second pass processing, IOCT contains the following data:
Words 1-3 = Register save area (reg. 13-15)

Word 4 = Address of next available entry in ENTAB

Word 4 = Address of next available entry in ENTAB RLD buffer.

Word 5 = Address of current entry in the Entry List.

Word 6 = Address of the RLD record in the RLD input buffer that is

currently being processed.

(Continued)

|
|
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Explanation of APT Entries (Continued)

___________ _ ——— e _— ————————y
|APTO | All Purpose Indicators |

| Bit 0 - NCAL |
| | Bit 1 - XREF |
| | BIT 2 - MAP |
| | Bit 3 - LET |
| ] Bit 4 - LOG |
| | Bit 5 - XCAL |
| | Bit 6 - Input record is text or RLD. |
| | Bit 7 - A library card has been read |
| | I
|APT1 | All Purpose Indicators |
| | Bit 0 - More include input to ccme |
| | Bit 1 - Auto library call in operation |
| | Bit 2 - Object or load module. |
| | Bit 3 - Delete indicator. ]
| | Bit 4 - Entry point has been received. |
| | Bit 5 - Symbolic or absolute entry point. |
| | Bit 6 - Entry card has been received. |
| | Bit 7 - ESD-Write indicator. |
| I |
|APT2 | All Purpose Indicators |
| | Bit 0 - Length received in END item. |
| | Bit 1 - No length received in the SD recorxd. |
| | Bit 2 - SYM records in l1load module. |
| | Bit 3 - Status indicator received. |
| | Bit 4 - Include processing previously initiated. |
| | Bit 5 - Inputs/Output overlap indicator. |
| | Bit 6 - In module indicator |
| | Bit 7 - Control statement continuation |
| I I
|APT3 | 211 Purpose Indicators |
| | Bit 0 - End of file. |
| | Bit 1 - Name card received |
| | Bit 2 - End of input |
| | Bit 3 - Stow as a replacement |
| | Bit 4 - Split address constant to be output. |
| | Bit 5 - More RLIDs to be processed |
| | Bit 6 - Current RLD for split address constant found. |
| | Bit 7 - SYSLIB data set is open. ]
| I I
|CTTR | TTRO of first CESD record on SYSLMOD, if MAP or XREF is specified. |
| CSNO | Current segment number. |
| CRNO | Current region number. |
| | During second pass processing, CRNO contains the last ID for the current |
| | segment. |
| SLNTB | Address of segment length table |
| PRAL | Pseudo register accumulative length. |
| FLCD | Address of first deleted CESD entry. |
| RCCE | Address of end of replaces/change chain. |
| | During second pass processing, RCCE is used as a work area to perform |
| | address constant alignment. |
| RCCB | Address of beginning of replace/change chain. |
| | During second pass processing, RCCB contains the address of the address |
| | constant in the work area. |
| ALCB | Address of beginning of Alias chain. |
| | During second pass processing, ALCB contains the address of the next ENTAB |
| | entry in.the HESD. |
| OVCMBGAD| Address of beginning of overlay chain i
| | During second pass processing, OVCMBGAD contains the address of the RLD mnote |
| | list entry for the currently processed RLD input record. |
}sGT1 | Address of SEGTAB1 |
| CLLT | Address of calls list. i
| | During second pass processing, CLLT contains the maximum size of the RLD |
| | input buffer. |
L——— Lo U U 1

(Continued)

Appendix A: Reference Data For Level E Linkage Editor 103



kxplanation of APT entries (Continued)

I s - 1

{TNT1 | Address of text note list 1 |

{RNT1 | Address of RLD note list 1 |

{LSTS3 | Last segment in each regicn

| RECNT | Address of relocation constant takle or renurkering takle. |

i | During second pass processing, RECNT contains the buffer relocation con- |

i | stant. |

}LOGAREA | Address of 32 byte error logging area

|SYSINB | Address of object mcdule buffer

{ERDIG | Address of error log routine

{TXTIO | Address of text I/0 table

| ALAS | Address of alias takle

|DLKT | Aadress of delink takle

{CHESD | Address of composite ESD

| SELST | Address of second pass entry list

| TNLS2 | Address of Text Note list 2

jRNLS2 | Address of RLD Note list 2 |

JTTRLIST | Address of TTR list |

JOUTRLD | Address of seccnd pass output RLD buffer

|RLDB1 | Address of ENTAB buffer |

{ INRLD | Address of second pass input RLD kuffer

{BITMAP | Bit switches used tc log error messages

{LINECNT | Line count of lines printed on SYSPRINT |

JHISEV | Highest severity message

}INCBRKPT| Address of breaking point ir Include Chain

ICRRTINCL| Address of currently included ESD item

{ ENCDX | Maximum number of entries in CESD/HESD

JENT1X | Maximum number of entries in text note list 1

JENRIX | Maximum number of entries in RLD note list 1

|ENT2X | Maximum numper of entries in text note list 2

JENR2X | Maximum number of entries in RLD note list 2

jENTOX | Maximum number of entries in text I/0 takble

| ENCLX | Maximum number of entries in calls list

|ENDTX | Maximum number of entries in delink takle

{ENS1X | Maximum number of segments

{BUFSIZ | Size of load module input buffer |

{HESD | Address of HESD |

{ENRLD1X | Maximum size of first pass RLD buffer |

|ENRLD2X | Maximum size of second pass input RLD tuffer |

{ENELTX | Meximum number of entries in second pass entry list

| ENSPX | SEGTAB ID |

|SAVATS | Attribute save area |

| | I

|APTSWS | All purpose taple switches |

i | Bit 0-2 - Spare |

| | Bit 3 - Linkage editor E=1, linkage editor F=3 |

i | Bit 4 - Bit map processed - Initial value =0

i | Bit 5 - Linkage editor input received - Initial value =0 |

| | Bit 6 - SYM received - Initial value =0 |

| | Bit 7 - ESD received - Initial value =0 |

! I |

{EPSM | Entry vpoint symbol or address |

i | During second pass processing, EFSM contains the following data: |

! | Bytes 1-4 = Address of next ENTAB entry to be built.

| | Byte 5 = Segment numpoer of the next segment that requires an ENTAB to be |

] | created for it. |

| | Byte 6 = Not used.

§ | Byte 7,8 = Length of address constant being processed.

i | |

{ENT1C | Current number of bytes in text ncte l1list 1

|ENR1C | Current number of bytes in RLD note list 1 i

|ENITC | Current number of bytes in text I/0 ccntrol takle

{ENIRC | Current number of bytes in RLD I/O control table

i | During second pass processing, ENITC and ENIRC contains the 1linkage editor |

i | assigned address of current text record.

L S S J
(Continued)
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Form Y28-6610-2, Page Revised by TNL Y28-2356, 11/15/68

Explanation of APT Entries (Continued)

r Rl h
| ENTOC | Current number of bytes in text I/0C table |
| ENCLC | Current number of bytes in calls list |
| | During second pass processing, ENCLC contains the last R pointer obtained |
| | from the RLD buffer. |
| ENS1C | Current number of entries in SEGTAEl |
I | During second pass processing, ENS1C contains the current segment number. |
| ENASC | Current number of entries in alias table |
| ENDTC | Current number of entries in delink table |
| | During second pass processing, ENDTC contains the next multiplicity number |
| | of the text to be read in for processing. |
J ENCDC | Current number of entries in CESD/HESD |
|ENELTC | Current numoer of entries in second pass entry list
| ENT2C | Current number of entries in text note list 2 |
| | During second pass processing, ENT2C contains the last R pointer that was |
| | placed into the RLD output buffer. |
| ENR2C | Current number of entries in RLD note list 2 |
| ENSPC | Highest segment number of segment containing text |
| SYSRTN | Save area for register 13 and 14 for return to job management |
| |
|SPACES | Save area |
| | IEWLEDEl = SPACES+32 |
| | IEWLEDE2 = SPACES+52 1
| | During second pass processing, SPACES contains the following data:
| | Words 1,2 = Address and 1loop counter for next RLD note list entry to |
| | process for current text. |
| | Word 3 = Address of next available byte in the RLD input buffer. |
| | Words U4-7 = Temporary save area for BSAM disk address or track balance. |
| | Word 8 = Address of end of ENTAB RLD buffer.
| | Words 9-13 = DECB for text buffer 1.
| ) Words 14-18 = DECB for text buffer 2.
| | |
| IEWLCSCD| Address of second pass processor |
| Ss1 | System status indicator
| FFCADR | Highest address retained by allocation routine |
| LIBNAME | Name of library for automatic library call
|MAXBLKSZ| Maximum block size for linkage editor E (80 byte)
|APTO000 | SYNAD for printer
| HIARBIT | Storage hierarchies have been specified if high order byte contains X'01°. ]
| DCBs | DCBs for linkage editor devices.
|APTREG3 | Save area. |
| HIARADD | Hierarchy table address.
1 L 4
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Main Storage Allocation Table

Used by Allocation Processor

L3 2 2 IS 1 A 1 S D O

Normal total weight - 582 (4 bytes)

Norma! minimum main storage - 3309 bytes
(4 bytes)

Overlay total weight - 603 (4 bytes) J

Overlay minimum main storage - 3605 bytes ___|
(4 bytes)

— Minimum size ~ The minimum number of bytes of main storage required for this table (2 bytes).

—— Weight - The factor used to allocate extra main storage to enlarge the table. It specifies how many
bytes will be added to this table for every 582 bytes (or 603 bytes, with overlay) which become available (2 bytes).

— Number of bytes per entry - The number of bytes per entry for this table (1 byte)

L. Number of Entries-156 - The number of entries value for this table found in the All Purpose Table, reduced by 156 (1 byte)

“— Address~156 ~ The address assigned to this table (buffer or area) found in the All Purpose Table reduced by 156 (1 byte)

‘— Indicators = (1 byte)
Bit 0 - Table needed to process overlay modules only.
Bit 1 - Table needed during first pass.
Bit 2 - Table needed for intermediate processing.
Bit 3 ~ Table needed during second pass.
Bit 4 - Table requires double-word alignment.
Bit 5 - Table requires word alignment.
Bit 6 - Table has a moximum size of 240 or 64 bytes.
Bit 7 - Table has a zeroeth entry (Prefix).
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Minimum Table Area for Processing Non-Overlay Programs

INITIAL AND INPUT PROCESSING ] INTERMEDIATE PROCESSING SECOND PASS PROCESSING
O e e
Text /O Table == 108 bytes
108
Delink Table =- 120 bytes
228 .
* Logout Area -- 32 bytes
264 e
Object module buffer Alias Table == 50 bytes
314 80 bytes T
344
Half ESD =-- 656 bytes
* —e
976 CESD -- 1280 bytes
Text Note List 2 == 180 bytes
1156 ]
RLD Note List 2 == 224 bytes
1380
Input RLD Buffer
Unused ** 244 bytes
1624 E—
Text Note List 1 == 45 bytes
1669 Output RLD Buffer
RLD Note List 1 =- 56 bytes 260 bytes
1725
1884 Renumbering and Relocation Constant Tables
324 bytes
2052

* The byte number below is not consecutive because of the necessity for proper boundary alignment.
** If an additional 9,312 bytes are available, there is no unused space during intermediate processing.

Expansion of Table Area Into Extra Available Main Storage (Non-Overlay Processing)

0 INITIAL AND INPUT PROCESSING INTERMEDIATE PROCESSING SECOND PASS PROCESSING
Text 1/O Table -- 48/582 of any extra available main storage above minimum
48 ——
Delink Table -- 30/582
78 —
Half ESD -~ 176/582

24 CESD -- 352/582

-~ 352/ TEXT Note List -~ 80/582
334
222 Unoead RLD Note List - 112/582 o

TEXT Note List 1 -- 20/582

466 . Unused during second pass
194 RLD Note List 1 -- 28/582 processing

Renumbering and Relocation Constant Table -- 88/582
582
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Minimum Table ?frea for Processing Overlay Programs

108
140
264

296

346
376

1002
1182

1406

1650
1656

1701
1757

1910

*

2084
2096

2220
2304

2344

x

108

INITIAL AND INPUT PROCESSING INTERMEDIATE PROCESSING

SECOND PASS PROCESSING

Text 1/O table -~ 108 bytes

SEGTABI -~ 32 bytes

Delink table =~ 120 bytes

Logout area ~- 32 bytes

80 bytes

Object Module Buffer Alias Table -- 50 bytes

Half ESD ~- 656 bytes

CESD -- 1280 bytes

Text Note List 2 -- 180 bytes

RLD Note List 2 == 224 bytes

Unused **

Input RLD Buffer - 244 bytes

Text Note List 1 == 45 bytes

RLD Note List T == 56 bytes

Output RLD Buffer ~ 260 bytes

Renumbering and Relocation Constant Tables -- 324 bytes

Entry List == 186 bytes

Calls List == 220 bytes

TTR List - 124 bytes

Unused

ENTAB RLD Buffer -~ 124 bytes

The byte number below is not consecutive because of the necessity for proper
boundary alignment.

17 an additional 10,251 bytes are available, therz is no unused space during
intermediate processing.




Expansion of Table Area Into Extra Availakble Main Storage (Overlay Processing)

48

49

79

255

335
431

447

467

495

583
603

INITIAL AND INPUT PROCESSING INTERMEDIATE PROCESSING SECOND PASS PROCESSING

Text 1/O Table == 48/603 of any extra available main storage above minimum requirements

SEGTABI -~ 1/603

Delink Table -- 30/603

Half ESD -- 176/603
CESD -- 352/603

Text Note List 2 -- 80/603

RLD Note List 2 -- 112/603

Text Note List 1 == 20/603 Entry List -- 6/603 ]
TIR List -- 4/603 l
RLD Note List 1 -- 28/603 ENTAB RLD Buffer ~- 4/603
Renumbering and Relocation Constant Table . X
88/603 Unused during second pass processing
Calls List -- 20/603
Appendix A: Reference Data For Level E Linkage Editor
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Table of Buffer Sizes and Table Sizes

Present in: Size (in bytes
Table Name gmy gmﬁ Sﬁs/ Weight [ |5 Int 2nd Prefix | Allen | ( L;
Coding Pass Proc Pass : :
Alias Table No 5 10 0 No Yes Yes No Byte 50 50
Calls List Yes 20 2 20 Yes Yes No No Word 220 *
Composite ESD No 1 16 352 Yes No No Yes Dbliwd 1280 *
Delink Table No 3 5 30 Yes Yes Yes Yes Byte 120 *
ENTAB RLD Buffer Yes 16 1 4 No No Yes No Word 124 240
Entry List Yes 14 6 6 No No Yes No Byte 186 *
Error Log Area No 4 1 0 Yes Yes Yes No Word 32 32
Half ESD No 7 8 176 No Yes Yes No Dblwd 648 *
Half ESD Prefix No 6 1 0 No Yes Yes No Dblwd 8 8
input RLD Buffer No 12 1 0 No No Yes No Word 244 244
Object Module Buffer No 10 1 0 Yes No No No Byte 80 80
Qutput RLD Buffer No 13 1 0 No No Yes No Word 260 260
Relocatable Constant Table No 19 4 88 No Yes No Yes Word 320 *
Renumbering Table No 19 4 88 Yes No No Yes Word 320 *
Renumbering Table Prefix No 18.5 4 0 Yes Yes No No Word 4 4
RLD Note List 1 No 18 7 28 Yes Yes No No Byte 56 *
RLD Note List 2 No 9 7 112 No Yes Yes No Byte 224 *
SEGTABI Yes 2 1 1 Yes Yes Yes Yes Byte 32 64
I Text 1/O Table No 1 3 48 Yes Yes Yes No Byte 108 *
Text Note List 1 No 17 5 20 Yes Yes No No Byte 45 *
Text Note List 2 No 8 5 80 No Yes Yes Yes Byte 180 *
TTR List Yes 15 4 4 No No Yes Yes Word 124 *
* Maximum is determined by availability of main storage
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I REFERENCE DATA FOR INPUT PROCESSING -- LEVEL E

Alias Table

Built by: Entry Processor
Referred to by: Final Processor

L || [ ] | | || ]

CESD entry number - present only if symbol is one that is present in the CESD and is type
SD or LR. This field contains zero for all other symbols (2 bytes).

Symbol - the eight-character alias name (8 bytes)

Calls List

as built by RLD processor

S S P R S S ]

2 bytes of binary zeros

Relocation pointer - points to the referred to symbol in the CESD (types SD, LR, ER and CM) (2 bytes).

Relocation pointer (2 bytes)

“— Relocation pointer (2 bytes)

— Position pointer - points to SD or PC in CESD that contains the references (V-constants) (2 bytes)

Calls List

As altered and used by ENTAB size determination (IEWLCENS)

s P | R [R [TO]|P }R R lR 6 gs F R | R ‘R iR 8P| R|R | Z
2 7

1
2 bytes of binary zeros
(End of chain indicator)

Chaining value - inserted by IEWLCENS -~ count, in bytes, to next chaining value (2 bytes)
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The following tables are produced during

the linkage editor.

Built by: ESD Processor and Control Statement Processors
Modified by: Address Assignment Processor

- Internal Format

input processing in the level

L -7 JS] 9-11 llZl]SM,lS‘ l

|

[1]

|5

i

[1]

-3ubtype - ER

; ER-ddname
' ER-Alias
ER-Overlay

ER-Never call
ER-Delete
ER-Replace

(1 byte)

L—Type -  Section definition (SD) xxxx
- Label reference (LR) XXX
Private code (PC) XXXX
Common (CM) XXXX
Pseudo register (PR) XXXX
Null 0000
External reference (ER) xxxx
(1 byte)

NOTE: = Not applicable

_“'fiyl’ll?il - the eight-character symbolic name (8 bytes)

ER-Control change
ER-Control replace
ER-Control delete
Vo ER-Control include w/ pointer
: ER-Control include w/o pointer

0000
0011
0100
0101
0110
0111
0010

Chain ID when the entry type is:
| ER~Library (the symbol was extracted from a LIBRARY control statement).

Length of control section for type:
5D, PC, PR, or CM (2 bytes)

ER-Unmatched library member
ER-Matched library member
ER~Unmatched no call
ER-Matched no call

0000
[RRR!
1110
1110
1ot
1100
1011
1010
1001
0000
0000
0000
0000
0000
0000
0000

Subclassification -

Delete xxx1
Replace xxx1
Insert  xxIx
Chain  xTxx
Map Txxx

XXXX
XXXX
XXXX
XXXX
XXXX

-Chain pointer/chain ID/length ~ Chain pointer when the entry
type is: ER-Include w/pointer or an ER-ddname
that was extracted from a LIBRARY control statement

0000
0000
0000
1000
0000
0000
0000
0000
0000
0010
0011
0100
0101
o1t1o
1000
0000

L—Segment number - this symbol appears in (1 byte). When type is
PR, this byte contains the alignment value (See Half ESD).

L Chain address/reverse chain ID - used to create a chain of CESD entries (3 bytes).

i
o

version of



Normal Combination of Internal CESD Types

CESD Entry Type Type Field Chain Address/ Segment ER Subtype ddname Pointer/
Chain ID Number Chain ID/Length

(byte 8) (bytes 9-11) (byte 12) (byte 13) (bytes 14-15)
Section Definition xxxx x000 1 to 64 Length of control section
Private Code xxxx x100 1 to 64 Length of control section
Common xxxx x101 1 to 64 Length of common area
Pseudo Register xxxx x110 Alignment Length of pseudo register

value (1)
External Reference xxxx 0010 Hex 00 or 80 0000 0000
Label Reference xxxx x011 1 to 64 CESD entry no. of
SD or FC (ID)
NULL 0000 0111
]
Replace xxx 1 xxxx 0000 0000
—
Insert Xxx 1% XXXX
Chain xIxx Xxxx
Map TxxX XXXX
Delete xxx T xxxx 0000 1000
ER - Unmatched Lib- 0000 0010 Reverse chain ID 0000 0010 CESD entry no. of
rary Member Name next item (ID)
ER - Matched Library 0000 0010 Reverse chain D (2) 0000 0011 CESD entry no. of
Member Name next item (ID)
ER - Unmatched No 0000 0010 0000 0100
Call Name
ER -~ Matched No Call 0000 0010 0000 0101
ER - Never Call 0000 0010 0000 0110
ER - Overlay Control 0000 0010 Address of next 1001 0000
Statement item in the chain
ERE - Alias Control 0000 0010 Address of next 1010 0000
Statement item in the chain
ERE - ddname from 0000 0010 1011 0000 Forward chain
Library or Include Statement PTR (Library only)
ER - Include Control 0000 0010 Address of next 1100 0000
Statement w/o Pointer item in the chain
ER - Include Control 0000 0010 Address of next 1101 0000 Pointer to li-
Statement with Pointer item in the chain brary's ddname
ER - Replace Control 0000 0010 Address of next 1100 0000
Statement (3) item in the chain
ER - Control Delete (4) 0000 0010 Address of next 1110 1000
item in the chain

ER - Change Control 0000 0010 Address of next 1111 0000

Statement (3)

item in the chain

Alignment Value - Specifies boundary alignment
of the pseudo register.

00 = byte alignment

01 = halfword alignment
03 = full-word alignment
07 = double-word alignment
BLDL has been issued for this member name if bit 64 is set to 1.
Two CESD entries are made for each Replace or Change control statement,

one entry for each symbol.

This entry results from a Replace or Change control statement containing

only a single symbolic name.

Appendix A:
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Delink Table

Built by: RLD Processor (Delink Routine),
Referred to by: Second Pass Processor, RLD Processor

L]

DY

— Address - assigned to the symbol being deleted (3 bytes)

Downward Calls List

Built by and referred to by IEWLCENS routine

replacing the identically named symbol (or symbols) to be deleted. (2 bytes)

L]

L

5

L

" Segment number - entries are one for one with those of the CESD. If a
T downward call is made to a symbol, the segment's number from
which the call is made is entered in the downward calls 1ist
at an entry corresponding to the ESDID of the symbol in the
CESD. The list is initially zero. (1 byte)

lenumbering Taple

Built by: ESD Processor

Referred to by: TXT, RLD, END and ESD Processor

gt

[ [T

5

L1

Type

Bits 567
Section Definition -
Labe! Reference -
External Reference -
Private Code -
Common -
Pseudo Register -
Null -

(1 byte)

114

000
011
010
100
101
110
m

Subtype
Bits 01234

Null - 000000
Delete - 00010
Replace - 00010
Chain - 01000
Insert - 00100
Library - 0000

'—— Flag - to indicate whether the section definition (SD or PC) this entry corre-
T sponds to is present in the CESD (0000 0001), or that other CESD items
are dependent on its presence (0000 0010), or that a Delink Table entry
was created for this symbol (0000 0100). (I byte)



|

Relative Relocation Constant Table

Built by and referred to by Address Assignment Processor

L [ ]

D) | ]

Relocation Constant = (linkage editor assigned address)-(previously assigned address) of a
control section (SD, PC or CM) or a label reference (LR). The
entries are one for one with CESD, in true or complement form. Com-

plement form specified by binary ones in the high-order byte (4 bytes)

RLD Note List

Built by: RLD Processor
Referred to by: Second Pass Processor

L |

| )

Relative Track Address (TTR) - of this RLD record on SYSUTI.

Record length - the number of words of RLD data.
During Second Pass Processing:

Bit O is an 'In Core' indicator.
Bit 1 is a 'Processed’ indicator.

—— Lowest multiplicity - of the control section referred to by
the ID field, to which the RLD infor-

mation in this record pertains.

—— ID - the CESD entry for the control section {SD or PC)
that this RLD information pertains to.

Appendix A:
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Segment Length Talkle

Built and referred to by Address Assignment Processor

[ ] R S 1]

Appearance of table after assignment of control section addresses.

IR

~= Boundary Alignment Factor *(1 byte) - contains the low-order three bits
of the previously assigned address of the
I first control section of a segment.

| I . . . . .
Cumulative Segment Length (3 bytes) - in bytes, of control sections in this segment

TSI .

|
| Appearance of table after segment addresses are determined.
|

Segment Relocation Constant (3 bytes) - for the segment that corresponds to this entry
— Path Length (3 bytes) - in bytes, of this segment, including this segment and its ENTAB

* Note: The three low-order bits of the previously assignec address of
tha first control section of each segment are saved in the
high-order byte of the segment relocation constant field. These
bits are used to retain correct byte alignment when computing
the segment relocation constant. When the computation is
cempleted, the result will overwrite all three bytes of the
segment relocation constant field.

Text Input/Output Table

Built by: Text Processor
Referred to by: Second Pass Processor and Text Processor

HININE 5

CESD entry number (ID} - points to CESD entry that ”‘J

e contains the section defini~
tion (SD, PC) for this control
section. (2 bytes)

I

Multiplicity number - of this piece of text.
¢ byfe)

Text Note List

Built by: Text Processor
Referred to by: Second Pass Processor

I

5 [ L [T ]

Buffer displacement - location of this text record
T "7 relative to beginning of text
buffer (2 bytes).

Relative trac< address (TTR) - of this text record on SYSUT1 (3 bytes)

Note: There is a one-to—one correspondence between entries of text input/output table
and the text note list.
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I REFERENCE DATA FOR INTERMEDIATE PROCESSING -- LEVEL E

l The following table is produced during intermediate processing in the level E version
of the linkage editor.

Segment Table (SEGTAB)

Built by intermediate Output Processor

TES.T Address of Data Control Block (DCB) used to load module *
Indicator
Address of note list *
Last segment Highest segment no. Last segment Highest segment no.
number of region 1 in storage-region 1 number of region 2 in storage-region 2
Last segment Highest segment no. Last segment Highest segment no.
number of region 3 in storage-region 3 number of region 4 in storage-region 4
Zero (Not used in the Fixed-Task Supervisor) *
(Not used in the Fixed-Task Supervisor) *
Previous segment ¥ 7 Status
number for segment 1 ero Indicator
Previous segment Address of entry table entry (when caller Sfat.us
number for segment 2 chain exists) * Indicator
Previous segment Address of entry table entry (when caller Status
number for segment N chain exists) * Indicator
4 bytes

TEST indicator -~ specifies that this module is "under test" using
TESTRAN. (Bit 1) Initialized by program fetch,

Highest segment no. in storage -- is initially set to 00 except for
region 1 which is initially set to 01 by linkage editor.

Status indicator ~- indicates the status of this segment with the
two last bits of the entry table address field as follows:

00 -- segment is in main storage as o result of a branch to the segment.
10 -~ segment is in main storage, no caller chain exists.

01 -- segment is not in main storage, but is scheduled to be loaded.

11 -- segment is not in main storage.

The status indicator for segment 1 is initially
set to 10, all the rest are initially set to 11,

* set to zero by linkage editor
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Half External Symbol Dictiomary

Built by: Intermediate Output Processor

Referred to by: Second Pass Processor

[— one —¥
entry (8 bytes)

L— Relative Relocation Constant - not applicable to types ER, PR and Null (3 bytes)

— Segment Number* - segment in which this symbol appears. Segment number =
1 in non-overlay programs. (1 byte)

L Linkage Editor assigned address - of this symbol (absolute value of the address constant) (3 bytes)

*— Indicator-Type - Bit zero is not used. Bits 1, 2 and 3 are used as an indicator field that applies to:
T 7T SD,PC - Bit 1 =0 == this control section (SD or PC) does not have
the highes: CESD entry number in this segment
=1 -~ this control section (SD or PC) has the
highest CESD entry number in this segment
SD,PC or CM = Bit 2 = 0 =~ relative relocation constant is a positive value

=1 -~ relative relocation constant is in
. complemented form
PC delete - Bit 3 = 1 == indicates that this unnamed control section

is a SEGTAB or ENTAB.

Bits 4, 5, 6 and 7 are used to specify the entry type:
0000 = Section Definition (3D)
00110 = External Reference {ER) - all fields are zero except type
0011 = Label Reference (LR)
0100 = Private Code (PC)
0101 = Common (CM)
0110 = Pseudo Register (PR) - the segment number field contains a byte alignment value as follows:
0 = byte alignment
1 = half word alignment
3 = full word alignment
7 = double word alignment
OT1T = Null - all fields are zero except type

High ID Table

Built and referred to by Intermediate Output Processor

[ L[] % HEEEEN

— CESD entry number - entries are in segment number order. Each
T 77T entry contains the highest CESD entry number
(ID) ossigned to a section definition (SD or PC)
within that segment. (2 bytes)

Note: [f segment does not contain text, its corresponding entry contains zero.

118



|

| REFERENCE DATA FOR SECOND PASS PROCESSING -- LEVEL E

|

The following tables are produced during second pass processing by the level E versicn

of the linkage editor.

Entry List

Built by and referred to by Second Pass Processor

I |

) RN
e

Address - linkage editor assigned address of the
ENTAB entry for this symbol (3 bytes)

Segment number - that will contain this ENTAB entry

—— Half ESD entry number - corresponding to the CESD entry that
contained the referred to symbol

Entry Table (ENTAB)

Built by Second Pass Processor

DISP -~ is the displacement, in bytes, of this entry from the last entry.
"to' segment number -~ is the number of the segment containing the symbol being referred to.
"from" segment number -~ is the number of the segment that contains this entry table.

Appendix A: Reference Data For Level E Linkage Editor

Unconditional branch to last Address of referred "to" seg Previous Caller
entry BC 15, DISP (15,0} to symbol number (zero iniria”y)r
Unconditional branch to last Address of referred "to" seg Previous Caller
entry BC 15, DISP (15,0) to symbol number (zero initially)
I [ [ |
| I | | l
| | [ | |
Unconditional branch to last Address of referred "to" seg Previous Caller
entry-BC 15, DISP (15,0) to symbol number (zero initially)
L 15, 4 (0,15) Loads GR15 with "from" Address of segment
sve4s the value of the ADCON BCR 15,15 seg no table (SEGTAB)
l———— 2 bytes ——»‘4—2 bytes ‘D}G—Q bytes —p-l4——— 2 bytes ————d-—1 byte —Pd————3 bytes —————
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Text Table I

Built and referred to by Second Pass Processor

0-3 \ 4-7 ‘8,9|10]Hl 12-15 I 16-19 }

Text Table IT

L 1— Address of next free byte in output text buffer 1 (4 bytes).

Data Event Control Block - (DECB) - for text buffer (4 bytes),

— Indicators = (1 byte) Bit 0 ~ O = no more RLD items to be
processed for text now in buffer.
1 = RLD items are still to be
processed for text now in buffer.
Bit 1 - O = no more text to be processed
for this control section.
1 = more text to be processed
for this control section.
Bit 6 - 0 = no text present in buffer,
| = text present in buffer.
Bit 7 = 0 = not last input record in buffer 1.
1 =last input record in text buffer 1.

“—Multiplicity Number - of present record (1 byte).

L— Count - of bytes of text in text buffer T (2 bytes).

*——-End address+] of this text buffer (4 bytes).

--—--Starting address of this text buffer (4 bytes).

Built and referred to oy Second Pass Processor

I 0-3 l 4-7 8,9

0

H| 12-15 Ilé-l‘? !

L Address o‘fV next free byte in output text buffer 2 (4 bytes).

Data Event Control Block - (DECB) - for text buffer (4 bytes).

—Indicators - (1 byte) Bit O - 0 = not first text record of module.
1 = first text record of medule.
Bit 1 - 0 = not writing a text output record,
1 = writing a text output record
Bit 2 - 0 = not first record of a segment (output).
1 = first record of a segment
(Note: macro-instruction should be issued).
Bit 3 - 0 = Use BSAM tfo write out contents of text buffer.
1 = Use XDAP to write out contents of text buffer.
Bit 4 - 0 = Not a dummy write of text.
1 = Is a dummy write of text.
Bit 6 - 0 = no text present in buffer.
1 = text present in text buffer 2.
Bit 7 - 0 = not last input text record in buffer.
1 = last input text record in text buffer 2.

— Moltiplicity Number - of present record (1 byte).

—— Count - of bytes of text in text buffer 2 (2 bytes).

“—-End address+1 of this text buffer (4 bytes).

" Starting address of this text buffer (4 bytes).
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REFERENCE DATA FOR FINAL PROCESSING -- LEVEL E

The following reference data is used during final processing in the level E version of
the linkage editor.

e Partitioned Organization Directory Record

As Received From BLDL

Byte T
0
Name of Load Module (Member or Alias Name)
4
8 . Concatenation
Relative (o beginning of data set) track address of module (TTR) number
12 Byte of binary Alias indicator and Relative (fo beginning of data set)
zeros. * miscellaneous info track address of first text record
16 Continuation of Byte of binary Relative (to beginning of data set)
track address Zeros track address of note list or scatter-
20 translation record Number of entries Module attributes
in note list ** 0,1,2,3,4,5,6,7,8,9,10,11,12,13,R,15
24 Total contiguous quantity of main storage required by the Length (in bytes) of
module first text record
28 Continuation of Module's linkage editor assigned entry point address
length
32 Linkage editor assigned origin of first text record
Length of Scatter
For load modules in scatter format add:
36 List (in bytes) Length of translation table (in bytes) ESDID (CESD entry
number of control
40 section name) for ESDID (CESD entry number of control
first text record section name) containing entry point
Entry point address
For load modules with RENT or REUS attribute and alias names adds
44 of the member name
48
Member Name
52
SSI Bytes ~ Aligned on a halfword boundary at the end of the PDS record

Alias indicator and miscellaneous information:

1. Alias indicator -- 0 signifies none, 1 signifies alias -- bit 0

2. Number of relative disk addresses (TTR) in user data field == bits 1,2
3. Length of user data field (in halfwords) -- bits 3-7

PODS Directory Record size:
Block format 36 bytes (with alias names, 46 bytes)
Scatter format 44 bytes (with alias names, 54 bytes)
For SSI, add 4 bytes to sizes given above
*This is normally a zero byte inserted to maintain halfword boundaries.
If the DCB operand was specified as zero and the name was found in the link library, this
byte will contain a 1; if the name was found in the job library, this byte will containa 2.
**This byte contains zero if load module is not in overlay.
R-Reserved
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Module Attributes

Not an overlay module

Not only loadable

Module contains more than one text record and/or
Module contains only one text record and no RLD
Module can be processed by all levels of linkage
Module cannot be reprocessed by linkage editor

Linkage editor assigned origin of first text
record is not zero.
Linkage editor assigned origin of first text

Linkage editor assigned entry point is not zero.
Linkage editor assigned entry point is zero.
Module contains RID record (s) .

Module does not contain an RID record.

Module can be reprocessed by linkage editor.
Module cannot be reprocessed by linkage editor.
Module does not contain TESTRAN symbol records.
Module contains TESTRAN symbol records.

Module is not refreshable

Bit Number Attributes Bit Setting Indication
0 RENT 0 Not re-enterable
1 Re-enterable
1 REUS 0 Not reusakle
1 Reusable
2 OVLY 0
1 Overlay module
3 TEST 0 Not under test
1 Under test
4 LOAD 0
1 Only loadablex*
5 Format 0 Block format
1 Scatter Format
6 Executable 0 Not executable
1 Executable
T Format 0
RLD record.
1
record.
8 Compatibility 0
editor.
1
E.
9 Format 0
1
record is zero.
10 Format 0
1
1 Format 0
1
12 Editability 0
1
13 Format 0
1
14 Reserved
15 Refreshable 0
1

Module is refreshable

*Module can be loaded only with the LOAD macro instruction. When the module is in wmain

storage,

it 1is entered directly,

instruction.
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® Partitioned Organization Directory Record

As built by linkage editor

As built by linkage editor

t
Byte 3 Name of load module (Member or alias name)
8 Relative (to beginning of data set)track address of Alias indicator and
module, (TTR) miscellaneous info,
12 Relative (to beginning of data sef)track address of first Byte of binary
text record. (TTR) zeros,
16 Relative (to beginning of data set)irack address of note Number of entries
list or Scatter/translation record, (TTR) in nofe list.*
20 Module Attributes (see below) Total contiguous main storage required
0,1,2,3,4,5,6,7,8,9,10,11,12,13,R, 15
24 for the module. Length (in bytes) of first text record. Module's linkage
28 editor assigned entry point address Linkage editor assigned origin of
32 first text record
For load modules in scatter format add:
Length of scatter list (in bytes) Length of transla-
36 tion table . ESDID (CESD entry number of control ESDID (CESD entry
(in bytes) section name) for first fext record, number of control
40 section name) cont-
aining entry point. For load modules with RENT or REUS afiribute and Alias
names add:
Entry point address of the member name
44 Member name
48
SS1 Bytes - Aligned on a half-word boundary at the end of the PDS
record,
Alias indicator and miscellaneous information: Note: The record format shown above is the same
1. Alias indicator -- 0 signifies none, 1 signifies alias -- bit 0 as the corresponding record format for
2. Number of relative track addresses in user data field -~ bits 1,2 linkage editor F.
3. Length of user data field (in halfwords) -- bits 3-7
PODS Directory Record size:
Block format 34 bytes (when rounded to a half-word boundary)
Block format with alias names 44 bytes
Scatter format 42 bytes

Scatter format with alias names 52 bytes
For SSI, add 4 bytes to sizes given above

R=Reserved
*This byte contains zero if load module is not in overlay.

Appendix A: Reference Data For Level E Linkage Editor 123



XADDCESD Table - built and referred to XAD2CESD Table - built and referred to

w_‘“—'oy Cross Reference Table Routine by Cross Reference Table Routine

I I I I e B ST LTIl

[_ Address - that is assigned to this sym- Composite ESD entry number - specifies the CESD entry containing the
bol. (4 bytes) symbol (2 bytes).

Note: There is a one-to-one correspondence between entries in the above tables,

TABLE - referred to by IEWLCBPT,

(LTI IS Tl

Pointer - to beginning of a group of entries in LIST. (2 bytes)

INININ NN

End of Message Indicator - delimits a group of entries that define
a message. (1 byte - hex FF)

Pointer - to the first character of a phrase. (2 bytes)
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OVERLAY TREE STRUCTURE -- LEVEL E

The following are the overlay tree structures for the 15K and 18K versions of the
level E linkage editor.

LEVEL E LINKAGE EDITOR — 15K OVERLAY TREE STRUCTURE

i ) IEWLERQU  (Entry Point)
IEWLEAPT
2
IEWLELOG IEWLESCD
IEWLCLDB
3 {EWLEINT 4 IEWLEINP "] IEWLEADA IEWLCFNL IEWLCMAP
IEWLPOPT IEWLERDS*
10 11
5 IEWLEMDI ** 8 IEWLCINC
IEWLEOUT
| IEWLETBI  ** IEWLEBTP
|IEWLCENT
IEWLCSCN
6 |IEWLERAT 7 IEWLCESD
IEWLCRCG
IEWLCEND
EWLCS YM 8
Y B S R
A
Table and Buffer Area (Minimum)
See: Table of Table and Buffer Sizes
Main Storage Allocation Table

y — -

Data Management and Control Program Blocks
y o - B —

* Csect within IEWLELOG
** Csects within ITEWLEINP
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LEVEL E LINRAGE EDITOR ~-- 18K OVERLAY TREE STRUCTURE
] ]

1 IEWLEROU
I[EWLEAPT
I[EWLELOG
[EWLCLDB
2 IEWLEINT 3 IEWLEINP [ IEWLEADA 7 IEWLESCD 8 IEWLCMAP
IEWLEOPT IEWLEMDI IEWLEOUT IEWLCBTP
IEWLCEND
IEWLCENS IEWLCFNL
IEWLCESD
[EWLERAT IEWLCENT
IEWLCSYM
IEWLETB1**
IEWLERDS*
IEWLCRCG
| L]
1
4 || 1ewLcine 51| 1ewLcseN i
Table and Buffer Area (Minimum)
See: Table of Table and Buffer Sizes
Main Storage Allocation Table
Data Management and Control Program Blocks

* Csect within [EWLELOG
** Csects within [EWLEINP
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Object Module -- Control Section Cross Reference Table
r T -
| Module Name | CSECT Name |
- - — t :
| IEWLCBTP | I EWLCBTP |
| IEWLCEND | IEWLCEND |
| IEWLCENS | IEWLCENS |
| IEWLCENT [ I EWLCENT |
| IEWLCESD | IEWLCESD |
I IEWLCFNL | IEWLCFNL |
| IEWLCINC | IEWLCINC |
I IEWLCLDB | IEWLCLDB |
{ IEWLCMAP | IEWLCMAP |
| IEWLCRCG I I EWLCRCG I
| IEWLCSCN I IEWLCSCN I
[ IEWLCSYM | IEWLCSYM I
| IEWLEADA | IEWLEADA |
| IEWLEAPT i IEWLEAPT |
| IEWLEINP | IEWLEINP i
| | IEWLEMDI |
i | IEWLETB1 |
| IEWLEINT | IEWLEINT |
| I EWLELOG | IEWLELOG |
| | IEWLERDS |
| I EWLEOPT | IEWLEOPT |
[ IEWLEOUT I IEWLEOUT |
i IEWLEROU | IEWLEROU |
{ IEWLESCD | IEWLESCD i
| IEWLETXR | IEWLERAT I
L L 4
General Register Contents at Entry to Modules -- Level E
r T 1
| Module Entry Point | Register Contents |
b + =
| IEWLCBTP | 2 —- Address of all purpose table |
| | 13 -- Address of APT register save are (REGSA) |
| | 14 -— Return address |
| | 15 -- Entry point address |
b : =
| IEWLCEND | 2 -- Address of all purpose table |
| | *¥3 -- Address of entry point, if present |
| | *4 -- CSECT length from END card, if present |
| | *5 -— ID of absolute entry point on END card, if present |
| | *6 -- Address of symbolic name, if present |
| | 13 —- Address of APT register save area (REGSA) |
] | 14 —— Return address |
| | 15 -- Entry point address (IEWLCEND) i
: : {
| IEWLCENS | 2 -- Address of all purpose table |
| | 13 —- Save area address |
| | 14 -- Return address l
| | 15 -- Entry point address |
L 1 - —_ J
{Continued)
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General Register Contents at Entry to Modules -- Level E (Continued)
r T - =
{ Module Entry Point | Register Contents |
— + —- -- :
| IEWLCENT | 2 -- Address of all purpose table |
{ | 13 -- Save area address |
] | 14 -- Return address |
i | 15 -- Entry point address |
I + -1
i IEWLCESD | 2 —- Address of all purpose table |
i | 4 -- Byte count of ESD items to be processed |
| | *5 == ID of first ESD item input ]
! | *¥6 -- Address of first ESD item to be processed |
| | 7 -- Pointer to address specified within IEWLEMDI |
I | 13 ——- Address of APT register save area (REGSA) |
i | 14 -- Return address |
] | 15 -— Entry point address |
i [
v T —'{
i IEWLCFNL | 2 -— Address of all purpose table ]
H | 15 -- Entry point address: IEWLCFNL or IEWICFAB for normal |
| | processing; IEWLFSER for SYNAD exit |
1 4
I T _"
| IEWLCINC | 2 —-- Address of all purpose table |
| } 13 -- Address of APT register save area (REGSA) |
| | 15 -- Entry point address |
i - 4 - _ _{
) v
i IEWLCMAP ] 2 -- Address of all purpose table |
| | 13 —— Address of APT register save area (REGSA) |
| | 14 -- Return address |
{ | 15 -—- Entry point address |
L
. — ~4-——- -4
i IEWLCSCN | 1 -- Input record buffer address |
i | 2 -- Address of all purrpose table |
i | 13 -- Address of APT register save area (REGSA) |
| | 14 —-—- Return address |
i | 15 -- Entry point address |
— + - - q
i IEWLCSYM | 2 -- Address of all purrpose table |
| | 4 -- Byte count of TESTRAN data to be processed |
i | 6 -- Buffer address |
i | 7 -- Pointer to address specified within IEWLEMDI |
| | 13 -- Address of APT register save area (REGSA) |
{ | 14 -- Return address ]
| | 15 -— Entry point address |
—— 1 - - 1
| IEWLEADA | 2 —-- Address of all purpose table |
i | 13 —- Address of APT register save area (REGSA) |
i | 15 —— Entry point address |
e —— oo 1
| IEWLEINP | 2 -- Address of all purpose table |
| ] 13 -- Address of APT register save area (REGSA) |
| | 15 -- Entry point address |
— + -1
| TEWLEINT | 1 -- Address of parameter list (first half word of parameter |
| | field is length of field, right justified) |
| | 13 —- Save area address |
| | 14 -- Return address |
| | 15 -- Entry point address |
L 1 - —_ ——— ~J
(Continued)
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General Register Contents at Entry to Modules -- Level E (Continued)

r——-— T — 1
| Module Entry Point | Register Contents |
b - 1 4
| IEWLELOG | 0 -- Error code: bits 0-15 0 [
| | kits 16-19 disposition (1,2,3) |
| | bits 20-23 severity (1,2,3,4) |
| | kits 24-31 message number |
] | 1 —-— Address of first symbol to be printed (optional) |
| | 13 -- Address of second symbol to be printed (optional) |
| | 14 -- Return address ]
| | 15 -- Entry point address |
- '[ .
| IEWLEMDI | 2 -- Address of all purpose table |
| | 13 —— Pointer to address specified within IEWLEMDI |
| | 15 -- Address specified within IEWLEMDI |
b } =
| IEWLEOPT | 1 -—- Address of parameter 1list (first half word of parameter |
| | field is length of field, right justified) |
| | 2 —-- Address of all purpose table |
| | 13 -- Address of APT register save area (REGSA) |
| | 14 -- Return address (INT20A in IEWLEINT) |
| | 15 -- Entry point address |
—— : 1
| IEWLEOUT | 2 —-- Address of all purpose table |
| | 13 -- Save area address |
| | 14 -— Return address |
| | 15 -- Entry point address |
— : —
| IEWLEROU | 1 —- Address of parameter list (first half word of parameter |
| | field is length of field, right justified) |
| | 13 —-- Save area address |
| | 14 -- Return address |
| | 15 -- Entry point address |
b 1 - -1
| IEWLESCD | 2 -- Address of all purpose table |
] | 13 —— HESD address of next ENTAB |
| | 15 -- Entry point address ]
—— t - =
| ITEWLETXR | 2 -- Address of all purpose table |
| (Text | *3 -~ Assembled address of first byte of text record |
| Processing) | *4 -- Byte count of text record |
| | *5 —— ID of text record |
| | 6 —-- Storage address of this input text record |
| | 13 —— Address of APT register save area (REGSA) |
| | 14 -- Return address ]
| | 15 ——Entry point address (IEWLERAT) i
F - : - 4
| IEWLETXR | 2 -- Address of all purpose table
| (RLD | *4 -- Byte count of RLD record |
| Processing) | 6 —- Storage address of this RLD record
| | 13 -- Address of APT register save area (REGSA) |
| | 14 -- Return address |
| | 15 -- Entry point address (IEWLERAT) |
p—- L y
| *Pertains to editor input.
L _— —d
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| *Built and processed entirely within one routine
| **Major communications area throughout linkage editor processing
L

Table Construction and Usage -- Linkage Editor E
r T T 1
| TABLE | BUILT BY | USED AND/OR MODIFIED BY |
1 1 [ |
T 1
{ Alias Table | IEWLCENT T IEWLCFNL |
| All Purpose Table | IEWLEINT | ** |
| calls List | IEWLERAT | IFWLCENS |
| CESD | IEWLCESD | IEWLERAT,IEWLCSCN,IEWLCINC,IEWLCAUT, |
| | | IEWLCENS, IEWLCENT, IEWLEOUT |
| Delink Table | IEWLCESD | IEWLERAT |
| Downward Calls List | IEWLCENS | * |
| Entry List | SCDRELOC | * |
| Entry Table (ENTAB) | TEWLESCD | * |
| Half ESD | IEWLEOUT | IEWLESCD,SCDRELOC |
| Hafl ESD Prefix | SCDRELOC | * |
| High ID Table | IEWLEOUT | * i
| Relocation Constant Table | IEWLEADA | IEWLEOUT |
| Renumbering Table | IEWLCESD | IEWLERAT |
| RLD Note List | IEWLERAT | IEWLEOUT,IEWLESCD |
| Scatter Table | IEWLEOUT | * |
| SEGLGTH Table | IEWLEADA | * |
| SEGTAB | IEWLEOUT | SCDRELOC,IEWLCENS |
| Text Table I & II | IEWLESCD | * |
| Text I/0 Table | IEWLERAT | IEWLEOUT,IEWLESCD ]
| Text Note List | IEWLERAT | IEWLEOUT,IEWLESCD |
| Translation Table | IEWLEOUT | * |
| TTR List (TXT I/O Control Table) | TEWLERAT | IEWLEOUT,IEWLESCD |
{ XADDCESD Table | IEWLCMAP | * [
| XAD2CESD Table | IEWLCMAP | * [
p--——- L L 1
|
|
]
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A-type constant
Absolute relocation
Absolute relocation factor
Address assignment processor
Address constant 8
branch-type (vV-type)
delinking of 29,48,49
non-branch type (A-type)
"split" 44,52
Alias
entry point 43
name 15,35,42,43,54
ALIAS statement 14
processing of 35
Alias table 35,40,42
All purpose table (APT)
13,17,35,36,101-105
Allocation (ALOC) processor 21
Allocation of main storage 21
Area
user data 35
Attribute and option routine 17
Attributes 12,122
downgrading of 35
passing of 17
Automatic library call
in initial processing 17
in input processing 21
processing of 37
Automatic library call processor 21
operation of 37
Automatic promotion of common 27
Automatic replacement 27

30,45,48

30,43,45,46

45-49
17,22,30, 38

29,30,49,50

30,45-49

Blank common 24 ,27,49

BLDL macro instruction 35

Block format attribute 13

Boundary alignment factor 39

Buffer relocation constant (BRC) 52
BUFRLD routine 30

BUFTXT routine 28

Calls
across regions 50
automatic library 37
determination of type
downward 42
exclusive 41,50
invalid exclusive 50
library 7
upward 42
Calls 1list 30
CESD 10
processing of 25
record types and subtypes 24
CHANGE statement
processing of
Channel command word
Common (CM) 24
non-resolution processing of 26
resolution processing of 27
Common path routine 27

40,41

34.1
(ccw) 11

Composite dictionaries 9
Concatenated data sets (on SYSLIN)
i4,17,21
Control sections
automatic replacement of 27
delinking of 49
Ccontrol statement processors 32
Control statement scanner 21
operation of 31
Control/RLD record
Cross-reference table

10,11
14,15

Delink table
Delinking

of common control sections 49

of external symbol 25

of non-branch type (A-type) address

constants 30,48

Dense record 29
Determining ESD type 25
Diagnostic directory print routine 55
Diagnostic message directory 15
Diagnostic messages 14,15
Diagnostic output data set (SYSPRINT)
Directory, microfiche 57-58.2
Downward call 42
Downward calls list 42
Dummy text record 45

25,26,30

END processor
in load module processing 23
in object module processing 22
operation of 31
END statement 8
purge 30
ENTAB 11
computing size of 40
creation of 50
ENTAB RLD buffer 50
Enter routine 26
Entry list 49
Entry point processing
Entry processor 40,42
ENTRY statement 43
processing of 35,42
EOM indicator 8,10
EOS indication 10
Error handling, I/0 errors 56
Error logging 55
Error messages 7
ESD 8
record types 24
ESD item
creation of 24
ESD processing 25
ESD processor
in load module processing 24
in object module processing 24
operation of 24
ESDID 9
Executable attribute 13

31,32

Index

LNDEX

14
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Exclusive call 41,50 Load module processor 21
EIxternal reference (ER) 2U operation of 23
non-resolution processing cf 26 Loose record 29
resolution processing of 26,27
External references 8 Major divisions 13
External symbol dictionary 8 discussion of 17
MAP option 56
Final linked address 39 Microfiche directory 57-58.2
Final processing Module
general 14 attributes 12
Final processor 54 load 8
Final relocation constant 39 object 8
FIND macro instruction 35 overlay 7
Fixed (F) format 14.1 structure 8
Freeline routine 25 Module map 14,15,56
Module map processor 56
Half ESD table (HESD) 43 Multiplicity 28
HESD prefix 52
HIARCHY statement processor 31,34,35 NAME statement 22,55
Hierarchy format 12 processing of 35
High ID table (HIID) 44 NAME statement processor 35
NCAL option 22
IEWLCAD1 routine 42 Node point 34
Include processor 22,35 Non-branch type address constant #§5-5C
INCLUDE statement 14.1 Non-resolution processing 25,26
in initial processing 14.1 Not editable attribute 13,43
processing of 32 Note list 11,14
with nested members 32 Null type 24
Incompatible module attributes 17 ESD processing of 25,26
Iinitial processing 14
Initial processor 17 Object module
Input pointer 35 structure 8
Input processing 13,14 Object module buffer 21
Input processor 21 Object module processor 22
Input text buffer 15 Only loadable attribute 13
Input/ouput error handling 56 OPEN macro instruction 35
Input/output flow 14 Option table 18
INSERT statement Options 7,9
processing of 34.1 passing of 17
Intermediate data set (SYSUT1) 14 Organization 18-20
Intermediate output processor 43 Output module library (SYSLMOD) 14
Intermediate processing Overlay format
general 14 attribute 12
operation 43 module structure for 10
Invalid exclusive call 50 Overlay modules
processing by linkage editor 7
Label definition (LD) 24 OVERLAY statement
changing to LR 25 processing of 33
non-resolution processing of 26
Label reference (LR) 24 P (position) pointer 9
non-resolution processing of 26 PC-delete entry 42
resolution processing of 27 PDS directory 17
Label routine 26 Primary input data set (SYSLIN) 14
LET option 40 Private code (PC) 24
LIBOP routine 38 ESD processing of 25,26
Library calls 7 marked delete 25
Library read block 21,35,37 PROCENTY routine 32
LIBRARY statement 14.1,37 Program modification 7
Linkage editor Pseudo register (PR) 24
general description 8 non-resolution processing of 26
major divisions 13 resolution processing of 26,27
multiple executions of 22 Purpose of linkage editor 7
organization 19-23
parpose 7 R (relocation) pointer 9
relationship to operating system 7 READ8 routine 32
Load module Read blocks 21
structure 8 Reenterable attribute 12
Load module buffer 15 Refreshable attribute 13
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Register loading
load module processing 23
object module processing 22
Relative relocation 30
Relative relocation factor 45-50
Relocation
of A-type address constants 45-49
of V-type address constants 49,50
routine 52
using absolute relocation factor 46
using relative relocation factor 45
Relocation constant table 39
Relocation dictionary 9
Relocation factor 30,45
Relocation of address constant 45
branch type (V-type) 49
non-branch type (A-type) U5
Relocation routine 52
Renumber routine 26
Renumbering table (RNT)
in ESD processing 24,26
in TXT processing 28
REPLACE and CHANGE statement processor
REPLACE statement
processing of 43
REPLACE/CHANGE list 24
REPLACE/CHANGE routine 25
Resolution processing 26
Reusable attribute 12
RLD 9
flag field processing 30
position pointer 9
relocation pointer 9
RLD buffer 29
RLD note list 29,30
RLD records
in module siructure 9,10
processing of 29

Scatter format
attribute 13
module structure for 11,12
Scatter load option 11
Scatter table 12,43
Scatter/translation record 12,11,43
Second pass processing
general 14
operation 44
Second pass processor U4i4
Second pass RLD input buffer 44
Second pass RLD output buffer 45
Second pass text buffer 44
Section definition (SD) 24
non-resolution processing of 25
resolution processing of 27
Segment length table (SEGLGTH) 39
Segment relocation constant (SRC) 39
SEGTAB 12

building of 43
computing size of 39
SESTAl 27,33,50
Serially reusable attribute 1
"Split" address constants &4,
Standard DD names 17
STOW macro instruction 15,35,
SYM processor
in object module processing Il
SYM recoxrd 10
in input processing i
Symbol resolution 28
SYNAD routine 90
SYSLIB 14,1u4.1
SYSLIN 14
SYSLIN buffer 15
SYSLIN DCB, use of 17
SYSLMOD 14
SYSPRINT 14
System status index i5
SYsUuT1 12,14

[T 8}

1

{,

Temporary linked addresses 39
Temporary relocation constant
TEST option
attribute 13
in load module processing
in object module processi-:c
module structure foxr 11
Text I/0 control table 22
Text I/0 table 28
Text note list 28
Text records
deletion of 28
dense 29
dummy 45
in module structure 8,11
loose 29
processing of 28
Transiation table 11,43
TTR list 45,5t
TXT and RLD processor
in ioa¢ module processinag 23
in object module processing 22
operation 28
TXTICT routine 28

L]
Lied

Unknown (U} fcrmat
Upward call 41

Vector table 31

V-type address constants
ESD items for 24
relccation of u¢

Weight factor 21

XDAP 45
XREF option 56
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