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• chart FD. Relocation Routine (Continued) 
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• chart FE. Relocation Routine (Continued) 
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• Chart GA. Final Processor (IEWLCFNL) 
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Chart GC. 
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v v 1 

• *. • *. I 

1 
1 
1 
I 
1 

v 

*. :\10 

.11 '. 
.N .*. 

YL~~.* IS TI--fIS *. 
* * ** ... ~? * .. **** ** ** * INITIALIZE. .. 

GLTMAIi\l., * 
1::33 *. ..:.4 it. I 

.* *. .il:IS CC_SD*. I 
NU.IE- IS *. .* TYPE Cf~ *. YC~ I 

*****L!:>*****iI***,* 
* INDICATC K 

-It 'N~ VE·~ CALL' 
" PRINT HEADER 
.. UPcN SYSLMOD 

iI. T~L LAST .* 
*. S[GMLN-' • it 

r-----*.IE-.~~Op~~PE .*.* *.~~N~ESOLVCO!*.*-----j * ON f\'.A~) PRJ i\jT 
:II- Llf\lL 

"*. .If 1 ".. * 
iI- ..... 

NU I *·*·~CS 
1 1 
1 1 

.... * 
" NO 
I 
I 

1 
1 
I 1 1 1 1 

I 1 1 
I < ______________________ J 

~',APOO 1 
*****"*CZ*********** 

HCAD 0_50 AND 

I 1 
1 v 
I *iI: ***C3********** 

I 
MAPOl19 V 

******C4""********* 
WRITe 

****"*L~********** 
* INUICATE * 

v 
*****Cl********** 
"R~INITIALIZE • 
.. h!.LGISTERS. • FIRST CONTRO~ " 

RLCCR::l 
t * CUM3~~iIVE "* OUT LINE * * 'lJNt~LSOLVED' 

PKRtcML'lT 
SLGMENT ,m. 1 LLNGTH ON <--------* ON MAP PR I t'>JT 

FROM 1 VALUE SYSPRINT 
SYSMOD 

************* 
1 
1 
i 

1 1 L _______________________ > 1 

******01*********** 
""<ITE OUT PIPS 

*CUMUL. LENGTH, .. 
-> [.P. ADOR •• 

TlJT AL 
Ll~NG TH 

*~*********** 
1 
I 

I 
I 

I 
V 

****f-l ****11 **** . " 
" RL JUHN 

1LJ FINAL 
PROCES50i< 

I 
v 

*****02********** 
'MAP003 " 
*-*-*-*-*-*-*-*-* 
" GAT~ER eLSD * 
• cNh<IES FOR 
* PRESENT SEG. .. 
***************** 

1 
I 
I 
1 
1 
1 

MAPOUl~ v 
*****E2********** 
• 5URT AS5EM~LLO • 
" eESD ENTRIES •• 
.. USC ADD~tSS * 

AS KLY 
" " ***************** 

I 
1 
1 
1 
1 
1 

,"tAPOOS" V 
*****F~********** 

" CI<LATE MAP 
FOR THIS 

S[GMENT 

." . 
G2 '. 

.* *. 
~ * NO.* XREr *. 
* t31 *<----*. SPECIFICD ... 
it * *. .. 

* •• * * YL5 
1 

* "I 
" H2 *->1 
" "I 

I 
XReF~ v 

*****~2********** 
• INITIALIZ", • 

FOR LJUP 
OF eeSD 
Ai'>JD RLD 

1 
1 
I 
I 
1 
1 
1 

I 
1 
1 
1 
I 
1 
1 

I 
I 
I 

I 
1 
I 

1 

I 
1 
1 

I 
1 1 
1 1 I < ______________________ J 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
I 

I 
I 
1 
I 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 
1 
1 
I 
1 
1 
I 
I 
I 
1 

I 
1 
I 
I 
1 
1 
I 
1 

I 
I 
1 
1 

RLDOLJT 

" " 
.. 1::.4- "* 
" " 

.*. 
E.:4 *. 

**** .* ... 
* * LAST.* THIS *. RLD 
"* dl *<---*. RECOR;)'S .*----, 

*. TYPE.* I 
*. .• 1 

* •• * * ecw 
I 
1 
1 
I 
V 

******F4*********** 

PASS oveR 
TLxr 

I~LeORD 

I 
I 
1 
1 
1 
1 

I 
1 
1 
1 

I 
1 

************* I 
I 1 I < _________ J 
1 
I 
I 
V 

******G4*********** 

READ 
RLD 

RLCIJRD 

I 
1 
I 
v 

**** 
" " * H2 * 
* " **.It-* 

I I 1 
r-----------------------> I < __________ '!.. ___________ ._J 
I v 
I MAPOl2 ••• 

t .*J~OES *. **** 
I .~ T;"I!S :~Lu *. NO * -,I(. 

I *. LNTRY'S .*---->* A4- * 
i *. R~P.* "* * 
i *..* **** 
I * •• * 
I * YES 
1 1 
I 1 
1 I 
1 1 
I v 
1 .". 

-;{'lI**itKI ********"** K2 
• I NCf~EME.NT * ."* 
M ru "* NO .* 

.\1 L X T * < ---------* • 
ITt M *. 

ENO 
OF 

LOOP 

*****11-*********** * •• * 

*. YES * it 
.*---->* E:.4 "* 

• * * * 

* L! Nt. 
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SYNAD Routine 

n:WLCllOl .... 
1\3 += .. 

****A2********* .*" ****A4********* 
*ENTER Fl{OM 1:15AM* • * IS THIS *. YE.; * RETURN TO * 

*-------->*.FROM SYSPRINT.*-------->* CALLER * 

****** •• ",******.. ... .,,* ... *************** 

****C2********* 
:ENTER FROM BPAM! 

.. .. 
** ••• * •••• * •••• 

* * NO 

1 
+****R ~********** 
.. * 
.. ~;YNADAF MACRO * 
:+ F();~ BSA~1 *' 

***************** 

I **** 
.. * 

._>* fo~~ .... 

* • 
U"iLCR02 

*****(~i*.******** 

* * * c;YN'l.Dn.F Ml,CRO .. 
--- "': F'~t{ HPA~ ... 

* *************.*** 

Il J *****D4********** 
." *. * ~~T RIT * 
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.. .. 
>* F1 .. .. .. 
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,. ...... :+ '* E --{ ......... ** -+- **** 

****E;2********* .. ... 
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.. • ... -- - --.- -. >. FOR F.XCP .. 
* ... 

t************** 

... t<***F2********** 
*rNSERT'IEW0630'· 
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*!:lIT IN APT FOR * * BIT Ml,P .. 
.. PROCESSOR .. 
****.************ 

.. * *' •• ** * .... * +: ........ 

.. ***. - 1<-----------,. J-"J *-.> .. . 
i<*.* V 
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1"1 *$ *****F4********** 

•• *. *INSERT'IJ:,w0294'* 
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HEMlING • *-------->*BIT TN APT FO,< * 
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* . .." *' PRQCES~~~R *' 
.. *' *****'*'*********** 

l_ _ _ ________________ __ _ __ _; < _________________________ 1 

*****c 3********** .. .. 
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,. 
.. +* •• ************ 

j 
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j 
*****.J ~* .. ******** · .. · ,. 
:~;YNI\DRL:i MACRO : · .. t************-**** 
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APPENDIX A: 

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/O conventions and record for­
mats for linkage editor E and linkage 
editor F are the same. 

INPUT CONVENTIONS 

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

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

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

• Each input module may contain only one 
no-length control section (a control 
section whose length 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. 

• 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. 

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

• The language 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. 

REFERENCE DATA FOR LEVEL E LINKA3E EDITOR 

• Each record of text1 and each LD- or 
LR-type ESD record must refer to an SD 
or PC entry in the ESD. 

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

• No LD or LR may have the same n~me as 
an SD or CM. 

• 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. 

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

• 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 subsequent control sections are 
deleted. 

• Linkage editor interprets common (eM) 
ESD items (blank or with the sane name) 
as references to a single control sec­
tion, whose length is the naximum 
length specified in the CM items of 
that name (or blank). No text n~y be 
contained in a common control section. 

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

1'0 avoid 
input/output 
should also 

unnecessary 
operations, 

conform with 

scanning and 
input modules 
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 

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 formats for the 
editor. 

level 

-.--I---

1 
.. --.... -.-.... -... -... --... -----.. -

5-1D 111,1213-72 
.---.-... --~---.-.-, .. -.. ~.~----.-- ____________________ ~I~_.7-3--8-0--_J 

[ Not ""d 

I~STR!,-N data 

t'-lumbe~ of bytes of TESTRAN data 

L..-.- Blank 

c ...... ~YM 

12-9-2 (0000 DOl 0) 

,-1- ~-~-1--5-,~~~~ 13,~ 15,t--'~~--------
: - ESD Data -- see below 

I -- Blank-~~~D items are LD 

I -- Blank 

L -- ~umbe, of bytes of ESD data 

--- I:.SD 

12-9-2 (0000 0010) 
LS D Data Item 

I~=~-~.~~·I-=-~.~= 
-'-r--'-r--.-~_,__'_._---' 

92 

:?:~:.Q - if length is on END card. 
Length of control section (if type is: SD,PC,CM) 
id·;~t·i·fie~ of SD entry containing name 
Blank if type is ER 

- G;-;';gth of pseudo-register (PR) 

-... - Blank - AI iDnment Factor for type PR 

24 bit c:?_cJ:,"2~ (SD, PC, LD, LR) 

.- Typ~: - Hex (OO~SD,0ILD,0~lcER,03=LR,04PC,05CM,06cPR) 

~.~ -- when type is: SD, LD, LR, ER, CM, PR 
~Lc~ -- when type is: PC: or blank.CM. 

I 73-80 

[ Not used 

E linkagE: 



Text Input Record (Card Image) 

TXT 

17-72 

Text data (machine language code) 

ESD Identifier of SD for control section of this text 

Blank 

Number of bytes of text data 

Blank 

24 bit address of first byte of text data 

Blank 

12-9-2 (0000 0010) 

73-80 

1_- Not used 
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Blank 

--- RLD 

11-11['3_'6 ~'7-~ ___ ._. ______ _ 
RLD data - see below 

- Blank 

- Number of bytes of RLD data 

I 73-_8_0 __ ---1 

[ NO~ used 

--.---- 12-9-2 (00000010) 

1,~;,4 ~ RLD do!<';,em 

L~,_~';gOed od-",=-,= of oddre .. ""'00' 
Flog field -- (TTTTLLSTn) 
--~IrTT=type 

OOOO=non·-branch 
0001 =branch 
0011=pseudo register cumulative length 

LL=length of address constant 
01 =2 byte,;------

10=3 byte:; 
11=4 byte:; 

S=Direction of relocation 
O=positive (+) 
l=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. 
l=next RLD item has the same Rand P point­

ers, hence they are omitted. 

Posi~on poi~~~ (P) - ESDID of SD for control section that contains the address constant 

------ R~?~_<:J.!i?_~.J~_~inter (R) - ESDID of CESD entry for the symbol being referred to. Zero (00) if type=PR cumultative length 

1 . ~ .. :~~·~5...L.,-__ .L"-' 
9-14 15,16 

___ 17-28 -=~ 1[' \ 33-80 -

- Not used 

Control section length for control section who!e length was 110t specified 
in sD EsD item. Byte 29 is binary zero if len~lth is present. 

EsDID of sD item for this control section that contains the address specified in byte~ 6-8. 

24 bit address of entry point (optional) 

12-9-2 (00000010) 
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END Input Record - Type 2 <Card Iw~ 

5-16 I 

- Blank 

'--12-9-2 (0000 0010) 

17-24 I 25-28 I 29-32 I 33-80 

Not used 

L- Control section length for control section whose length was not specified 
in SD ESD item 

'---- Symbolic entry point name (optional) 
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SYM Record - (Load Module) .. _--_._-.">---.. -

SYM data and ESD data IESD type SD, CM and PC items) - (maximum of 240 -_ .. - ... ...... - ... - .. _ .... _ .... _ .... _... h yt es ) 

L __ C.'?,::rl~ - ir bytes, of :'YM and ESD data (2 bytes) 

- specifies into,mation for TESTRAN - (1 byte) 
1000 OCOO - this SYM I·ecord contains ESD items (SD, PC or CM) from 

(l load module thar was not "under test". The test 
option wns not specified when it was link edited. 

0000 OCOO - this SYM record i~ not the above type. 

Identificoti()n - specifies this is a SYM recold -- 0100 0000 11 byte) 

CESD Record - (Load Module) 
--"-.--.--------"--."-~-... -.-- ... -----... --".-----".-_._"_._-_._-----

8-247 up to 240 bytes of ES D data l------
ESQ .. ~~ - for detailed information see below. 

~~..lJ!!.! - in bytes, of ESD data (2 bytes) 

ES DI D of first ES D item (2 bytes) 

---Sp(]re - 3 bytes of binary zeros 

.... ~~..!!.fi.~!.~r:! -- 0010 0000 -- (1 byte) 

CESD Data. (Load Module) 

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

Se!3lTle~tnumber _. in which this symbol appears. Zero when type is ER or Null (1 byte). 

t..9.Qress - linkage ed itor ass igned address of th is symbol. Zero when type is ER or Null (3 bytes). 

-lie!: _. (1 byte) Section definition (SD) - hex 00 
Label reference (LR) - hex 03 
Private code (PC) - hex 04 
Private code marked delete 
(ENT AB and SEGT AB control sections) - hex 14 
Common (CM) - hex 05 
Null 
External refer,=nce (ER) 
Pseudo register (PR) 

- hex 07 
- hex 02 
- hex 06 

-~L'mb<:.! - The eight character external name - Zero when type is Null. 
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Scatter-Translation Record 

I LOrl~1_IL2r-_3_1~4_-_1_0_2_3 ___________________________________ ~SL-________ U_p. __ to __ an_d __ in_c_l_ud __ in_g_l_0_2_0_b_y_t_es ______________ ~ 

- 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 I ecord - bit configur­
ation is: 0001 0000 

Translation Table 

Padding (2 bytes) - if necessary, to force fu II-word boundary al ignment of scatter tab Ie. 

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, CM or LR. 

~. Zero - 2 bytes of binary zeros 

Scatter Table 

- of a control section (SD, PC or CM) 

Zero - 4 bytes of binary zeros 

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

Translation data 
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Control Reco:rd (Load Module> 

1~0~IJ_-3_4I.4_-5~16-_7~1 ___ 8"_-J:) ___ ~~J 

98 

- 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 
cont(]ins the control section name of the control section of which this text is a part (2 bytes) 

ChannEll 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. 

- ~"ount - conl"ains two bytes of binary zeros. 

- Count - in bytes, of the control information (CESD ID, length of control section) following the CCW field. The 
count is always 4 bytes when processed by the level E linkage editor. 

- ~~are - contains three bytes of binary zeros 

Iden~ification - !;pecifies that this is: (1 byte) 

• A control record - 0000 0001 

• The control record that precedes the last text record of this overlay segment - 0000 0101 (EOS) 

• The control record that precedes the last text record of the module - 0000 11 01 (EOM) 



Relocation Dictionary Record (Load Module) 

~~~j~I_-_3~1,4_,_5~1~6_,_7~1~~~8_-_1_5~~~_I~~1_6_-_2_55~~~~ __ ~~~~~~~~_S~SReCo~leng~ can be between 24and256 

- RLD data -- see below 

- Spare - contains 8 bytes of binary zeros 

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

- Count - contai ns two bytes of bi nary zeros 

'-- Spare - contains three bytes of binary zeros 

Identification - specifies that this is: (1 byte) 
• A relocation dictionary record - 00000010 
• The last record of the segment - 0000 0110 
• The last record of the module - 0000 1110 

~~~~ __ ~C ____ ~IFI_A_~~IFI~A~IR~I~pIF~IA~ 
[ Address - I inkage editor assigned address of 

the address constant (3 bytes) 

Flag - (1 byte) When byte format is xxxxLLST, 
-- 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. 
o -- 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) 

that i ndi cates whi ch control secti on hoi ds 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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a 1 - 3 8-15 I~ _I __ ~~_=--S S 

I 

I l Address 

n-IT' 
* Length of control section 

or text record (2 bytes) 
*CESD entry number (2 bytes) 

! -~~ 
I Adde"" (3 byt",: 

-~~ (1 byte) 

--Posi"ion pointer (2 bytes) 

::::ounj, in bytes, of RLD informot;on (2 bytes) 

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

l·1 J-~~fr.e (3. byt(e]s)b) 'f. h h· d . 
uen-.!'.....'.£Cl!I~ yte - spec lies t at t IS recor I!: 

• A control and RLD record - 00000011 - (it is followed by a text record) 
• A control and RLD record that is followed by the last text record of a segment - 0000 01]] ([OS) 
• 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. 

fliP record length varies from 20 to 260 bytes in the level E linkage editor 
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REFERENCE DATA FOR INITIAL PROCESSIN3 - 15K AND 18K LEVEL E 

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

All Purpose Table 

o PDSE1 

8 PDSE2 PDSE3 PDSE4 

16 -~-P--DS-E-5~~~---+----PDSE6 _~S~ I PSDjj8 PDSE9 

PJ5SW--r ~~--~---~-~ 
24 (contin- PDSE10 PDSE11 PDSE12 

32 It;'q-p~ __ S_E __ 1_~_-~-_--,-------_-_-_;_D --,-S ~-4 --r--p-DS E 15 -r--Ip-D-S-E 1-6---1 

~El6I----
40 (contin- PDSE17 

~- ----~---~~~~-+~--~~~~~~---~~~ 
PDSE18 

48 
PDSE18 REGSA 

(continued) 
r-----~---~~~~~~~-~~~~~~--~~--~~~ 

232 

240 

248 

256 

264 

272 

280 

DLKT CHlSD 

SELST TNLS2 

RNLS2 TTRLlST 

CUTRLD RL0131 

INRLD 
BITMAP 

(1::llor Logging Mop, 
I------~------------ -----

BITMAP LlNECNT HI~,tV 
(con ti nued) 

INCBRKPT CRRTINCL 

r-~--~~~~~~--------r-

56:::~ 
REGSA 

(conti nued) 
::::::: 288 ENCDX ENTIX ENRIX cNT2X 

120 

128 

136 

r---------------_______________ I-~------------I 
REGSA 10CT 

(conti nued) 
~~~--~~~~~~--~~~~~~----------------

10CT 
(continued) 

r-~~~--------~~~~--~~--~----------------

10CT 
(continued) 

144 c_

u 

"~~ko'o~~:ed) .. l ;;~O I APtPT'1 APTJ 
152 CTTR I CSNO CRNO 

f---- ---

160 SLNTB PRA L 

r----- --------~--~~--+_~~~~~~~------~ 

168 FLCD RCCE 

------ ----- -----~----~~----r____-- - - -------------------

176 RCCB ALCB 

t--------

184 OVCMBGAD SGTl 

296 ENR2X ENTOX ENDTX 

1---------- --.-.. --

304 ENS1X BU~'SIZ 

312 EI"-JRLDIX ENRLD2X t f'.;SPX 

I----~~--~~~~~--~r--

320 SAVATS IAPTSWS 

r----------~.-.---L---- -.. ---- --
I::Ni~IC 

EPSM 
328 

(continued) 

336 ENTIC ENIRC ENCL.C 

344 ENSIC ENASC i EN;:)TC ENCDC 

1---------

352 ENEL TC ENT2C ENR2C ENSf'C 

360 SYSRTN 

---+-------------,--~ 1----------.--

192 CLLT 
I 

TNTl 368 l.... SP.4CES 
--- ---------- ~----------------, 

I 
200 RNT1 LSTS 440 IEWLCSCD I SS: 

-- -> . 

208 RECNT LOGAREA 448 LIBNAME 

216 SYINB ERDIG 

~-

-----r--------- l --
MAXBLKSZ I APTOOO _1 __ _ 456 HIARBIT 

224 TXTIO ALAS DCB'S 
1--------------------- -

824 APTEXLST 

832 APTXLSTl APTXLlST 

840 APTREG3 HIARADiJ 

'------------- ------'-- -------------
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Explanation of APT Entries 
r--------T------------------------------------------------------------------------------, 
IPDSEl I Member or alias name of module being created. 
IPDSE2 I Relative disk address (TTR) of module on SYSLMOO. 
POSE3 I C byte - see partitioned organization directory record, alias in1icator 

I 
I 
I 
I 
I 
I 
I 

PDSE4 
POSE5 
POSE6 

POSE7 

I 
IPOSE8 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
! 
I 
IPOSE9 
IPOSE10 
!PDSEll 
IPOSE12 
IPOSE13 
IPOSE14 
IPOSE15 
IPOSE16 
IPDSE17 
I 
IPDSE18 
i 
I 
II 

I 
II 

~ 
ijREG!:iA 
~ 
IIOCT 
~ 
I 
~ 
I 
I 
I 

I and miscellaneous information. 
I During second pass processing, POSE2 and PDSE3 contain the en1 address of 
I the RLO record currently in the second pass RLO input buffer. 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
t 

Relative disk address (TTRO) of first text record. 
Relative disk address of note list or scatter-translation recor1. 
"L" byte, number of TTRs in note list if present. 

Module attributes -----_._-_._---_._------

Bit 0 
1 
2 
3 
4 

- Reenterable 
- Reusable 
- Overlay 
- Test 
- Only loadable 
- Block/scatter 

6 - Executable 

Bit 
Bit 
Bit 
Bit 
Bit 5 
Bit 
Bit 7 - 1 Text record, no RLD 

Bit 0 
Bit 1 

Bit 2 

Bit 3 

- compatibility -
- Origin of 1st 

record is zero. 
- Assigned entry 

is 0 
- Module contains 

text 

point 

RLO 
items 

Bit 4 - Module can bE~ repro-
cessed 

Bit 5 - Module does not con­
tain SYM records 

Bit 6 - Spare 
Bit 7 - Module is refreshable 

Initial 
Value -0--

o 
o 
o 
o 
o 
1 
o 

o 
1 

1 

o 

o 

o 

o 
o 

Total contiguous main storage requirement 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 :>f 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. 

Register save area for IDS 

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 RLO record in the RLO input buffer that is 

I currently being processed. l ________ ~ _____________________________________________________________________________ _ 

(C:>ntinued) 
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Explanation of APT Entries <Continued) 
r--------T------------------------------------------------------------------------------, 
APTO 

APTl 

APT2 

APT3 

CTTR 
CSNO 
CRNO 

SLNTB 
PRAL 
FLCD 
RCCE 

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 bas been read 

All Purpose Indicators 
Bit 0 - More include input to come 
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. 

All Purpose Indicators 
Bit 0 - Length received in END iterr. 
Bit 1 - No lengtb received in the SD record. 
Bit 2 - SYM records in load module. 
Bit 3 - Status indicator received. 
Bit 4 - Include processing previously initiated. 
Bit 5 - Input/Output overlap indicator. 
Bit 6 - In module indicator 
Bit 7 - Control statement continuation 

All 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 RLDs to be processed 
Bit 6 - Current RLD for split address constant found. 
Bit 7 - SYSLIB data set is open. 

TTRO of first CESD record on SYSLMOD, if MAP or XREF is specified. 
Current segment number. 
Current region number. 
During second pass processing, 
segment. 
Address of segment length table 

CRNO contains the last ID for the current 

Pseudo register accumulative length. 
Address of first deleted CESD entry. 
Address of end of replace/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. 

IALCB Address of beginning of Alias chain. 
I During second pass processing, ALCB contains the address of the next ENTAB 
I entry in, the HESD. 
IOVCMBGAD Address of beginning of overlay cbain 
I During second pass processing, OVCMBGAD contains the address of the RLD note 
I list entry for the currently processed RLD input record. 
ISGTl Address of SEGTABl 
ICLLT Address of calls list. 
I During second pass processing, CLLT contains the maximum size of the RLD 
I input buffer. l ________ ~ ______________________________________________________________________________ J 

<Continued) 
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Ex~lanation of APT ~ntries (Continued) 
r--------T------------------------------------------------------------------------------, 
ITNT1 I Ad1ress of t~xt note list 1 
IRNTl I Address of RLD note list 1 
I LSTS I Last segment in each regicn 
jRECNT I Address of relocation constant table or renurotering table. 

I During second pass proces~:3ing, HFCNT contains the buffer relocation con-

I LOGA:{EA 
, SYSEm 
IERDIG 
!TXTIO 
IALAS 
IDLKT 
ICHES] 
ISELST 
ITNLS2 
IRNLS2 
!TTRLIST 
jOUTRLD 
IRLDBl 
iINRLD 
i BITf'llAP 
iLINECNT 
IHISEV 
IINCBRKPT 
ICRRTINCL 
jENCDX 
jENT1X 
jENR1X 
!ENT2X 
IENR2X 
iENTOX 
IENCLX 
IENDTX 
!ElJS1X 
IBUFSIZ 
lHESD 
lENRLD1X 
jENRLD2X 
iENELTX 
IENSflX 
jSAVATS 
! 
jAPTSWS 

I 
i 
IEPSM 
i 

I ::;tant. 
I 
I 
I 
I 
I 

Address of 32 byt~ error logging area 
Address of object mcdule buffer 
Address of error log routine 
Address of text I/O table 
Address of alias tatle 
Aadress of delink table 
Address of composite ESD 
Address of second pass entry list 
Address of Text Note list 2 
Address of RLD Note list 2 
Address of TTR list 
Address of secona pass output RLD buffer 
Address of ENTAB buffer 
Address of second pass input RLD tuffer 
Bit switches used to log ~rror messages 
Line count of lines printed on SYSPRINT 
Highest severity message 
Address of breaking point in Include Chain 
Address of currently included ESD item 
Maximum number of entries in CESD/HESD 
Maximum number of entries in text note list 1 
Maximum number of entries in RLD note list 1 
Maximum number of entries in text note list 2 
~aximum number of entries in RLD note list 2 
~ljaximUIn number of entries in text I/O table 
Maximum number of entries in calls list 
Maximum number of entries in delink table 
Maximum number of segroents 
Size of load module input buffer 
1'l.ddres~3 of HESD 
Maximum size of first pass RLD buffer 
Maximum size of second pass input RLD tuffer 
Maximum number of entries in second pass entry 
SEGTAB ID 
Attribute save area 

All purpose taDle switches 
Bit 0-2 - Spare 
Bit 3 .- Linkage editor E=1, linkage editor 
Bit q Bit map processed - Initial value 

list 

F=3 
=0 

Bit '5 - Linkage editor input received - Initial 
Bit 6 - SYM receivea - Initial value =0 
Bit '7 - ESD received - Initial value =0 

Entry point symbol or address 

value =0 

During second pass processing, EPSM contains the following data: 
Bytes 1-4 = Address of next ENTAB entry to be built. 
Byte 5 = Segment number 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 
jENT1C Current number of bytes in text note list 1 
IENR1C Current number of bytes in RLD note list 1 
IENITC Current number of bytes in text I/O centrol table 
IENIRC Current number of bytes in RLD I/O control table 
I During second pass processing, ENITC and ENIRC contains the linkage editor 
! assigned address of current text record. L ________ L ______________________________________________________________________________ J 

(Continued) 

L04 



Form Y28-6610-2, Page Revised by TNL Y28-2356, 11/15/68 

Explanation of APT Entries (Continued) 
,.--------''\!------------------------------------'---------------------------------------, 
ENTOC 
ENCLC 

ENS1C 

ENASC 
ENDTC 

ENCDC 
ENE LTC 
ENT2C 

ENR2C 
ENSPC 
SYSRTN 

SPACES 

Current number of bytes in text I/O table 
Current number of bytes in calls list 
During second pass processing" ENCLC contains the last R pointer obtained 
from the RID buffer. 
Current nurober of entries in SEGTAEl 
During second pass processing, ENS1C contains the current segment number. 
Current number of entries in alias table 
Current number of entries in del ink table 
During second pass processing, ENDTC contains the next multiplicity number 
of the text to be read in for processing. 
Current number of entries in CESD/HESD 
Current numoer of entries in second pass entry list 
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. 
Current number of entries in RLD note list 2 
Highest segment number of segment containing text 
Save area for register 13 and 14 for return to job management 

Save area 
IEWLEDEl = SPACES+32 
IEWLEDE2 = SPACES+52 

During second pass processing, SPACES contains the following data: 
Words 1,2 Address and loop counter for next RLD note list entry to 

process f or current 'text. 
Word 3 = Address of next available byte in the RLD input buffer. 
Words 4-7 = 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. 

IEWLCSCDI Address of second pass processor 
SSI I System status indicator 
FFCADR I Highest address retained by allocation routine 
LIBNA~1E I Name of library for automatic library call 
MAXBLKSZI Maximum block size for linkage editor E (80 byte) 

IAPTOOO I SYNAD for printer 
IHIARBIT I Storage hierarchies have been specified if high order byte contains X·Ol·. 
I DCBs I DeBs for linkage editor devices. 
IAPTREG3 I Save area. 
IHIARADD I Hierarchy table address. I L ________ ~ _______________________________________________________________________________ J 
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Main ~torage: Allocation Tabl:.~ 

Used by Allocation Processor 

106 

~ormal total weight - 582 (4 bytes) 

Normal minimum main storage - 3309 bytes 
(4 bytes) 

Overlay total weight - 603 (4 bytes) 

Overlay minimum main storage - 3605 bytes _ 
{4 bytes} 

~ Minimum size - The minimum numbE~r 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.E~r entry - The number of bytes per entry for this table (1 byte) 

'--. Number of Entries-156 - The number of entrie; value for this toble found in the All Purpose Table, reduced by 156 (1 byte) 

!~ddress-156 - The addr,m 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 maximum size of 240 or 64 bytes. 
Bit 7 - Table has a ;:eroeth entry (Prefix). 



Minimum Table Area for Processing Non-Overlay Programs 

---
INITIAL AND INPUT PROCESSING I INTERMEDIATE PROCESSING I SECOND PASS PROCESSING 

o 

108 

228 

264 

314 
344 

976 

1156 

1380 

1624 

1669 

1725 
1884 

2052 

Text I/O Tab Ie -- 108 bytes 

Delink Table -- 120 bytes 

logout Area -- 32 bytes 

Object module buffer AI ias Table -- 50 bytes 
80 bytes 

Half ESD -- 656 bytes 

--
CESD -- 1280 bytes 

Text Note Li st 2 -- 180 bytes 

RLD Note List 2 -- 224 bytes 

Unused ** 

Text Note List 1 -- 45 bytes 

RLD Note Li st 1 -- 56 bytes 

Renumbering and Relocation Constant Tables 
324 bytes 

* The byte number below is not consecutive because of the necessity for proper boundary 01 ignment. 
** If an additional 9,312 bytes are available, there is no unused space during intermediate processing. 

-- -

--

--

--- ----

-- -

------

- ----

Input RlD Buffer 
244 bytes 

--------

Output RLD Buffer 
260 bytes 

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

o 

48 

78 

254 

334 
430 
446 

466 

494 

582 

I PROCESSING ===r SECOND PASS PROCESSING 

--

INITIAL AND INPUT PROCESSING INTERMEDIATE 
------~~----~------ -_ .... - -

Text I/O Table -- 48/582 of any extra available main storage above minimum 
--- -- ----

Delink Table -- 30/582 
--

Half ESD -- 176/582 
------

CESD -- 352/582 
TEXT Note List -- 80/582 

---- --

Unused RLD Note List -- 112/582 
- --~--~--.-- ----

TEXT Note List 1 -- 20/582 

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

Renumbering and Relocation Constant Table -- 88/582 
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INITIAL AND INPUT PROCESSING INTERMEDIATE PROCESSING SECOND PASS PROCESSING 
() 

108 
Text I/O table -- 108 bytes 

------------------------------------------

140 
SEGTAB 1 -- 32 bytes 

----.-----.---.--.. -.----.---.-.-- ..... ----.. --.-.-- .... -.. -.. -.---.-.. ----.-.----.- -----.--.---.--.-----.---.. ------------------------.-----_._----------1 

264 
Delink table -- 120 bytes 

Logout area -- 32 bytes 
2'16 

Object Module Buffer 
346 80 bytes ~ __ 
3/6 r--------.---------------

AI ias Table -- 50 bytes 
------_. _._--_ .... _--_._._.- -_._--_. __ ._--_ ... _---------_._---------_._---------

1002 

11 R2 

1406 

16~jO 

1656 

Ha I f ES D -- 656 bytes 

f------------------ -----------.. -.-------------------------------.---- -.--.... -- .. --.-.-.-------

CESD -- 1280 bytes 

Text Note List 2 -- 180 bytes 

RLD Note List 2 -- 224 bytes 
f----... ---- ............ -....... - .............. - ........ --... -- -------.--.------,----. ---------.-------------------

Unused ** 
Input RLD Buffer - 244 bytes 

~_-----------------------------L-------------------.-------

Text Note List 1 -- 45 bytes 
1701 1--------.-----.. -.-.-----.----------------.------------------- Output RLD Buffer - 260 bytes 

RLD Note List 1 -- 56 bytes 
1757 1----------------.-----------------.---.--------------.--------------------------1 

1910 Renumbering and Relocation Constant Tables -- 324 bytes 

2084 1------------.. ---- ----------- -.--.-.-. - .-.. -. 

:2096 

Calls List -- 220 bytes 

f-------------------------------------~ 

Entry Li st -- 186 bytes 

TTR List -- 124 bytes 
f------------------------.---- -. -.--.--_.-2Z~O 

2304 -- --.. - ... ------.---.----.. ----------~ 

Unused ENT AB RLD Buffer -- 124 bytes 
-23/1,1- 1-----___________________________________________________________ .1-____________________ . _____ -' 

.\- The byte number below is not consecutive because of the necessity for proper 
boundary a I i~Jnment. 

tOR 

I" an additional 10,251 bytes are available, ther'~ is no unused space during 
intermediate processing. 



Expansion of Table Area Into Extra Available Main storage (Overlay Processing) 

o 

48 

49 

79 

255 

335 
431 

447 

467 

495 

583 

603 

I I 
-_ ..... -

INITIAL AND INPUT PROCESSING INTERMEDIATE PROCESSING SECOND PASS PROCESSING 
------~--

Text I/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 Li st -- 6/603 

TTR List -- 4/603 
-- ~ 

RLD Note List 1 -- 28/603 ENTAB RLD Buffer -- 4/603 
.. -

Renumbering and Relocation Constant Table 
Unused during second pass processing 

88/603 

Calls List -- 20/603 
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Table of Buffer Sizes and Table Sizes 

---------------------I---------~-----___r_------,--------,--------------------------~-------,- ------r----------------~ 
Order Present in: Size {in bytes} 

Table Name 

Alias Table 

OVLY 
Only 

No 

in 
Coding 

5 

Bytes/ 
Entry 

10 

Weight 

o 

1st 
Pass 

No 

Int 
Proc 

Yes 

2nd 
Pass 

Yes 

Prefix 

No 

Align 
Min. Max. 

Byte 50 50 
----.----------------- ------/------. C----. __ . __ ._ /---.-----/-----------+------+------+-----+-----+------+----i 

Calls List Yes 20 2 20 Yes Yes No No Word 220 
--.-.---.. --.-- --.-.--------- ------l-------+-------I/------.--.... --t-------+------+----+-------+--.----+-----+-----/ 

. ___ Com~osite_E_S __ D ___________ ~ __ N_o_~----I--I-~---16 __ +_-3-5-2_-+-_Y-e-s-+__N_o--+-__ N-o--i--Y-e-s--+--D-b-l-w-d~_1_2_B __ O __ -+ _____ ~ 

Delink Table No 3 5 30 Yes Yes Yes Yes Byte 120 
---------.. -.- ----- - "-".-.. -.. -... --.-- ----/----------I------I------+-----f--------+-------f--------+------l 

ENTAB RLD Buffer Yes 16 1 4 No No Yes No Word 124 240 
--- --.------.---- ------c------/------/---------+----+-----+----+------+------+--.---I----~ 

186 Entry List Yes 14 6 6 No No Yes No Byte 
--------------- ----... -.-- .. -.. --- i----··-----+----~----+_---_+----+_---_+--...:...--+_----__+----_/ 

Error Log Area No 4 0 Yes Yes Yes No Word 32 
--------/------1------1--------+----+-----+----+-------+-----1-------I-----~ 

Half ESD No 7 8 176 No Yes Yes No Dblwd 648 
------------------ --_._---/----_ .. ---!------I--------I-----+-----/----+-----/-_.-----I------+----

Half ESD Prefix No 6 o No Yes Yes No Dblwd 8 8 
---.------------- --------/------- -----.-.- f--·· -.----1----------+------1------1------1----.---1------+.----1 

Input RLD Buffer No 12 o No No Yes No Word 244 244 
--------.- ----... ------. ----.----.-- ------.-- ----.--- ------+--.------+-----+---.-~----~---~----___1~----+---_j 

Object Module Buffer No 10 0 Yes No No No Byte 80 80 
.---.. --... ------------ ------1------ -------1-------/------1------+----+-----+-.---+------+-----

Output RLD Buffer No 13 0 No No Yes No Word 260 260 
---_._-_ .. - ----------.-- -------/---_._._._._- ---- /---- +--------- ._------+-----+----+------+------!--------I 

Relocatable Constant Table No 19 4 88 No Yes No Yes Word 320 
-------.------.-... ------- ---.-----... -.. ---.--. -------.- -.---.-.-----t------- /-------+-----/----+--.---+--.--+-----1 

Renumbering Table No 19 4 88 Yes No No Yes Word 320 
-.. ------ --.-----.---.- ------- /---- ---.---- /---.-----t-----t----.---I------If--------I-------II------+--------I 

Renumbering Table Prefix No 18_5 4 0 Yes Yes No No Word 4 4 
-... ----.-.---- .. ----.- -.---.- ----.-.-.- -.---... -.. - ------+------l-----------I--------+------I----.----I------+-.-------I 

RLD Note List 1 No 18 7 28 Yes Yes No No Byte 56 
--.-.---.. --- -------.... --.-.-.--.--- ------.. ---- --.--.--.. -." --------.----- t---------+---.---I-------I------I--------/-----+---------I 

RLD Note List 2 No 9 7 112 No Yes Yes No Byte 224 
.--------... - _ .. ____ . ________________ .. ______ .. _. __ ._._--.-JI-____ + ____ --/ _____ + _____ --I ____ +-______ --I 

SEGTABI Yes 2 Yes Yes Yes Yes Byte 32 64 
--_._------ ----------- .• ---.---..... -..... ---.+----.------J-----------------.. ---f------+-------+------+------t------+-.-------l 

Text I/O Table No 3 48 Yes Yes Yes Byte 
-----1-------+-----+-------/------1------+---

No 

Text Note List 1 No 17 5 20 Yes Yes No No Byte 

108 

45 
----------... -------.- -.--.--/------- ---1--------- ------/--------+------/-----I-------I------+-.------l 

Text Note List 2 No 8 5 80 No Yes Yes Yes Byte 180 
------.-------.. ---.... -.--- ---... --... ----\--------- ---/--------t---------I------+-----+-----+--

TTR List Yes 15 4 4 No No Yes Yes Word 124 

* Maximum i~ determined by availability of main storage 

110 



REFERENCE DATA FOR INPUT PROCESSING -- LEVEL E 

Alias Table 

Built by: Entry Processor 
Referred to by: Final Processor 

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 

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 (lEWLCENS) 

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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Internal Format 

Th~ following tables 
the linkage editor. 

are produced during input processing in the level £ version of 

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

I I S SL-.L-I _------'-1---1--1 I II 

-Chain pointer/chain 10/length - Chain pointer when the entry 
-------- -type-i~:ER~T~clude w/pointer or an ER-ddname 

that was extracted from a 1.1 BRARY control statement 

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

I 

i 

l-"yml"" 

ll2 

i 

I ! 

I : 

I 

! 

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

- ~~btYF:= -" ER 
ER-C:)ntrol change 
ER-C:)ntrol replace 
ER-C:)ntrol delete 
ER-C")ntrol include w/ pointer 
ER-C:)ntrol include w/a pointer 
FR-ddname 
ER-AI ias 
ER-Overlay 
ER-Unmatched I ibrary member 
ER-Matched I ibrary member 
ER-Unmatched no call 
ER-Matched no call 
ER-Never call 
ER-Delete 
ER - Replace 

(I byte) 

0000 0000 
1111 0000 
1110 0000 
1110 1000 
1101 0000 
1100 0000 
1011 0000 
1010 0000 
1001 0000 
0000 0010 
0000 0011 
0000 0100 
0000 0101 
0000 0110 
0000 1000 
0000 0000 

L-Segment number - this symbol appears in (1 byte). When type is 

H~ 

00 
Fa 
EO 
F8 
00 
co 
BO 
AO 
90 
02 
03 
04 
05 
06 
08 
00 

I 

[ -------- PR, this byte contains the alignment value (See Half ESO). 

- Typ~ - Section definition (SO) xxxx 
Label reference (LR) xxxx 
Private code (PC) xxxx 
Common (CM) xxxx 
Pseudo register (PR) xxxx 
Null 0000 
External reference (ER) xxxx 
(1 byte) 

NOTE: Not applicable 

- the eight-character symbol ic name (8 bytes) 

0000 
0011 
0100 
0101 
0110 
0111 
0010 

Subc I ass ification -
Oe I ete xxx 1 xxxx 
Replace xxx 1 xxxx 
I nsert xx 1 x xxxx 
Chain xlxx xxxx 
Map 1 xxx xxxx 



No~rnaJL_Cornbination of Internal CESD Types 

CE5 ,D Entry Type 

Section Definition 

Private Code 

Commo n 

Pseudo Register 

Externa I Reference 

Label R eference 

NULL 
----

Replace 
-~.----

Insert 
~ 

Chain 

Map 
---.----.~~-------

Delete 

ER - Un 
rary Me 

matched Lib-
mber Name 

atched Library 
r Name 

ER - M 
Membe 

matched No ER - Un 
Call N clme 

ER - M otched No Call 

ER - N ever Call 

verlay Control ER - 0 
Stateme 

ERE - A 
Stateme 

nt 
----.~---

I ias Control 
nt 

ERE - d 
Library 

dna me from 
or Include Statement 

c:1 ude Control ER - In 
Stateme nt wlo Pointer 

clude Control ER - In 
Stateme nt with Pointer 

place Control ER - Re 
Stateme nt (3) 

ER - Co ntrol Delete (4) 

ER - Ch 
Stateme 

ange Control 
nt (3) 

Type Field 

(byte 8) 

xxxx xOOO 

xxxx xl 00 

xxxxx101 

xxxx xli a 

xxxx 0010 

xxxx xOll 

0000 0111 

xxx 1 xxxx 

xxi x xxxx 

xl xx xxxx 

1 xxx xxxx 
f--

xxxi xxxx 

0000 0010 

0000 001 a 

0000 0010 

0000 0010 

0000 0010 

0000 0010 

0000 0010 

0000 0010 

0000 001 a 

0000 0010 

0000 0010 

0000 0010 

0000 001 a 

1. Alignment Value - Specifies boundary alignment 
of the pseudo register. 
00 = byte 01 ignment 
01 = halfword alignment 
03 = full-word alignment 
07 = double-word alignment 

Chain Address/ 
Chain ID 
(bytes 9-11) 

Hex 00 or 80 

Reverse chain ID 

Reverse chain ID (2) 

Address of next 
item in the chain 

Address of next 
item in the chain 

Address of next 
item in the chain 

Address of next 
item in the chain 

Address of next 
item in the chain 

Address of next 
item in the chain 

Address of next 
item in the chain 

2. BLDL has been issued for this member name if bit 64 is set to 1. 
3. Two CESD entries are made for each Replace or Change control statement, 

one entry for each symbol. ' 
4. This entry results from a Replace or Change control statement containing 

only a single symbolic name. 

Segment ER Subtype ddname Poi nter/ 
Number Chain ID/Length 
(byte 12) (byte 13) (bytes 14- 15) 

1 to 64 Length of control section 

1 to 64 Length of control section 

1 to 64 Length of common area 
--

Alignment Length of pseudo register 
value (1) 

0000 0000 
--

1 to 64 CESD entry no. of 
SD or FC (ID) 

._-

0000 0000 

----.-

0000 1000 
--_.-

0000 0010 CESD entry no. of 
next item (ID) 

0000 0011 CESD entry no. of 
next item (ID) 

0000 0100 

--I-----.-~.-- --- ~--'- -- -

0000 0101 
------.--

0000 0110 

1001 0000 

10100000 

1011 0000 Forward chain 
PTR (Library onl y) 

1100 0000 

--

11 01 0000 Pointer to li-
brary's ddname 

--

1100 0000 

1110 1000 

1111 0000 
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Delink Table 

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

LLlL_ 1 r: ________ -ss 

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

- CESD entry number (lD) - is the relocation pointer of an RLD item referring to the symbol that is 
.-------... replacing the identically named symbol (or symbols) to be deleted. (2 bytes) 

Downward Calls List -----------------

Built by <Jnd referred to by IEWLCENS routine 

WC.--,---,--I -,----,-I 1 -[[[[I 

- Segment number - entries are one for one with those of the CESD. If a 

=sSL--. _____ -LI----L-J1 IL-L-JI ~ 

------- dc)wnward call is made to a symbol, the segment's number from 

which the call is made is entered in the downward calls list 
01 an entry corresponding to the ESDID of the symbol in the 
CESD. The list is initially zero. (I byte) 

g~~~~~bering TaDle 

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

[o,~ 2 3[11 DIC---··---··---·-···---····---SSL--___ --L--L-l[ I-L-I -.1.-1 I 
Type ~ubtyp~ 
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~~z JHtLQWA 
Section Definition - 000 Null - 000000 
Label Reference - 01 I Delete - 00010 
External Reference- 010 Replace - 00010 
Private Code - 100 Chain - 01000 
Common - 101 Insert - 00100 
Pseudo Register - 110 Library - ·:0000 
Null - III 

(I byte) 

-- Flag - to indicate whether the section definition (SD or PC) this entry corre-
-- sponds to is present in the CESD (0000 0001), or that other CESD items 

are dependenl· on its presence (0000 0(10), or that a Delink Table entry 
was created for this symbol (0000 0100). (I byte) 

~:~entry ~~ber (ID) _. points to an entry in the CESD. (2 bytes) 



Relative Relocation Constant Table 

Built by and referred to by Address Assignment Processor 

I 3S~ ______ ~~~~ 

[ R.looo';on Con"ool = (Hnk09' .daoe 0";9n.d odd"")-(p"v;o",ly 0";900d odd",,) of 0 
control section (SD, PC or CM) or a label reference (LR). The 

RLD Note List 

Built by: RLD Processor 

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) 

Referred to by: Second Pass Processor 

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

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

Bit 0 is an 'In Core' indicator. 
Bit 1 is a 'Processed' indicator. 

Lowest mul tipl i ci ty - of the control section referred to by 
the ID field, to which the RLD infor­
mation in this record pertains. 

!.Q - the CESD entry for the control section (SD or PC) 
that this RLD information pertains to. 
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Segmen~ Lenqt:h Tarle 

Built and referred to by' Address Assignment Processor 

[=:TI~-=~TI==-II __ L_ILTI SJ I I I I I I 
I 1 r Appeaeao" at 'obi, ah,e cdgom,", at cao'col ",Hao add""", 

I ' 

I 

1_ '---- ~()t __ l!~,,=-~ (2 bytes) 

~~~dary Alig_~~e~ctor *(1 byte) - contains the low-order three bits 
of the previausly assigned address of the 
first control section of 0 segment. 

Cumulative Segment Length (3 bytes) - in bytes, of control sections in this segment 
----- ....... -.......... ---- (including the ENTAB, if present). 

il ~,~~~,gm'", add""" ace d,"em;oed 

Segment Relocation Constant (3 bytes) - for the segment that COl responds to this entry 

--- Pat~~Il~t~ (3 bytes) - in bytes, of this segment, including this segment and its ENTAB 

k i'lote: The three low--order bits of the previously assignee: address of 
th~ first control section of each segment are saved in the 
hiqh-order byte of the seqment relocotion constant field. These 
birs are used to retain correct byte olignment when computing 
the segment relocotion constant. When the computation is 
ccmpleted, the result will overwrite all three bytEs of the 
seqment relocCltion constcmt field. 

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

II I I 
l 

[~]:-[-n=rc------. --=sL---___ ----L,----L,-L..-_.l.......l--1 I ~I I 

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

[J:~=:lI 

CE~~=-n!rYIl_~_rl1~er (ID) - points to CESD entry that 
contains the section defini­
tion (SD,PC) for this control 
secti on. (2 bytes) 

fv\ultiplici!2'_~IJ_rrl~~! - of this piece of text. 
(I byte) 

----------.--==s L--------L...r----'---r----l-"~J~ 

Buffer displacement - location of this text record 
- relative to beginning of text 

buffer (2 bytes). 

Relgtjve.trCJ<:;<_CldcJress (TTR) - of this text record on SYSUTI (3 bytes) 

Note: ThE're is 0 one-to-one correspondence between entries of text input/output table 
omCthe text note list. 
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REFERENCE DATA FOR INTERMEDIATE PROCESSING -- LEVEL E 

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

version 

Segment Table <SEGTAB) 

Built by Intermediate Output Processor 

TEST I 
Indicator 

Address of Data Control Block (DCB) used to load module * 
~ -- "~~ 

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 

1----
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 * Status 

number for segment 1 Zero Indicator 
~-

Status Previous segment Address of entry table enlTY (when caller 
number for segment 2 chain exists) * Indicator 

~-

Previous segment Address of entry table entry (when caller Statu~ 
L-_____ n_u_m_b_e_r~f_or __ se~g~m_e_n_t_N ________ _L ______________________ ~c~h~a~in~ex~·~,s~ts~) __________________________________________________ J__I_n_d_ic~J 

~---------
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: 

4 bytes 

00 segment is in main storage as a 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 I inkage editor 

----1 
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Built by: Intermediate Output Processor 
Referred to by: Second Pass Processor 

.~C===S)L---.._ .----1..-1 .L--..I --L-I .l..--I --'--_) )L---_I--L-I 1 1 ] 

~ooe~ 
entry {8 bytes} 

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. {I byte} 

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: 
--._-------- SD, PC - Bit 1 ~ a -- this control section (S D 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 ~ a -- relcltive relocation constant is a positive value 

_c 1 -- relCltive relocation constant is in 
. complemented form 

PC delete - Bit 3 ~ 1 -- indicah~s 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 Definitio~SD) 
0010 = 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 v-olue as follows: 
o ~ byte 01 ignment 
1 ~ half word alignment 
3 ~ full word alignment 
7 = double word al ignment 

0111 ~ Null - all fiel ds are zero except type 

Built and referred to by Intermediate Output Processor 

ITIILr~-,--1 _-------------SS 

- CESD entry number - entries are in segment number order. Each 
----- ----.--- --- entry contains the highest CESD entry number 

(ID) assigned to a section definition (SD or PC) 
within that segment. {2 bytes} 

Note: If segment d,)es not contain text, its corresponding entry contains zero. 
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REFERENCE DATA FOR SECOND PASS PROCESSING -- LEVEL E 

The following tables are produced during second pass processing by the level Eversion 
of the linkage editor. 

Entry List. 

Bui I t by and referred to by Second Pass Processor 

Entry Table (ENTAB) 

Built by Second Pass Processor 

Address - linkage edi tor 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 

Unconditional branch to last Address of referred 
entry BC 15, DISP (15,O) to symbol 

Unconditional branch to last Address of referred 
entry BC 15, DISP (15,O) to symbol 

Unconditional branch to last I Address of referred 
entry-BC 15, DISP (15,O) to sl'mbol 

SVC 45 I 
L 15, 4 (O, 15) Loads GR15 with 

I BCR 15,15 
the value of the ADCON 

"to" seg 
number 

"to" seg 
number 

"to" seg 
number 

"from" 
seg no 

Previous Caller 
(zero initially) 

--I--- -------- ---
Previous Caller 
(zero initially) 

Prev ious Caller 

1----- (zero in~!I9JI2') 
Address of segment 
table (SEGT AB) 

~] 
I 
I 
I 

=] r-- 2 by'" +2 bY'''---''~-IooII·II----2 by'" --1-2 bY,,,+l by,,-... ~'*'I· ___ ---3 by',,------1 

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 th is entry tab Ie. 
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Text Table I --_. - -.-.----.--~---

Bu i I t ond referred to by Second Pass Processor 

10 1 ~[1~~_~5_I-~~ 

[ CAdde." of ".x, fee. b". '" oo'po' 'ox, boff.e I (4 by'''), 

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

-Indicators - (1 byte) Bit 0 - 0 ~ 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 - 0 =. no more text to be processed 
for th is control section. 

1 _. more text to be processed 
for this control section. 

Bit 6 - 0= no text present in buffer. 
1 = text present in buffer. 

Bit 7 - 0 = not last input record in buffer 1. 
1 .=, last input record in text buffer 1. 

-·Multipl icity Number .- of present record (1 byte). 

- <;;.~,:!.! - of bytes of text in text buffer 1 (2 bytes). 

End add, ess + l of th is text buffer (4 bytes) • 

'ita'~ng address of this text buffer (4 bytes). 

T'ext Table .I I 

IJuilt and referred to CJy Second IJ ass Processor 

[-~=? :f-~:' .-. 8,9 1011E52_15-16_19] 
- Address of nE!)(tfree b.r!e in output text buffer 2 (4 bytes). 

Data Event Control Bloc::k - (DECB) - for text buffer (4 bytes). 
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-Indicators - (1 byte) Bit 0 - 0 = not first text record of module. 
1 = first text record of module. 

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 to 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. 

- Multiplicity Number .- of present record (1 byte). 
-_ .•. _. __ ._--- - --~- "------_.-

COI:!..l2.! - of bytes of text in text buffer 2 (2 bytes). 

--_ .. End c~ress+ 1 of th is 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 • 

• Partitioned Organization Directory Record 

As Received From BLDL 

Byte 

Name of Load Module (Member or AI ias Name) 

4 

12 

16 

20 

Relative (to beginning of data set) track address of module (TTR) 

Byte of binary 
zeros. 

Continuation of 
track address 

Alios indicator and 
miscellaneous info 

Byte of binary 
Zeros 

I 
Concatenation 
number 

Relative (j·o beginning of data set) 
track address of fi rst text record 

Relative (to beginning of data set) 
track address of note I ist or scatter-

--. --.---~.- .. t----.--.. -.-------.. ---e-----.-. ---------.---.-.. -.---

translation record Number of entries 
in note list *'k 

Module attributes 
0,1,2,3,4,5,6,7 ,8, 9,10,11,12, 13,R, 15 

_. ____ .. ___ .. __ . __ . ...L ____________ ._--L ______________ ,--____ .. ______ . ~. 

I Length (in bytes) of 24 Total contiguous quantity of main storage required by the 
module J first text record 

28 -----~ ~~0:-~-ua-t-io-n ~--·---·I---------M-o-d-u-Ie-·-,s--I-in--k-a-ge-e-d~i to-r--a-SS-ig-n-ed--e-nt-ry--p·o-i-nt-a-d-d-re~ss--··--.-.---

32 Linkage editor assigned origin of first text record 

.----_._--.-.--~----

36 

40 

For load modules in scatter format odd: 
r-----------------------r----------------------------------------------~ 

List (in bytes) 

--.--... - ...... ----- ---.. --c-. 
section name) for 
first text record 

Length of translation table (in bytes) 

ES DI D (CES D entry number of control 
section name) contuining entry point 

Length of Scatter 

ESDID (CESD entry 
number of control 

--_.-

r-------.----------------------------------.---r----------------.-----~I.-.-... Enhypoi~add~H For load modules with RENT or REUS attribute and 01 ias names add; . 

] 44 of the member name 

48 
Member Name 

52L---____ .J 
C _ ____ =J. 551 Bytes - Aligned on a halfword boundary at the end of the PDS record 

---

Alias indicator and miscellaneous information: 
1. Alias indicator -- ° signifies none, 1 signifies alias -- bit ° 
2. Number of relative disk addresses (TTR) in user data field -- bits 1,2 
3. Length of user duta field (in halfwords) -- bits 3-7 

PODS Directory Record size: 
Block format 36 bytes (with 01 ias names, 46 bytes) 
Scatter format 44 bytes (with 01 ias names, 54 bytes) 

For 551, add 4 bytes to sizes given above 
*This is normally a z.ero byte inserted to maintain halfword boundaries. 

If the ~CB ope~and was:pecified as zero and the name was found in the link library, this 
byte will contain 01; If the name was found in the job library, this byte will contain a 2. 
**This byte contains zero if load module is not in overlay. 
Rc·Reserved 
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Module Attributes 

Bit Number 

o 

2 

3 

4 

6 

." 

10 

11 

12 

13 

14 
15 

Attributes Bit Setti:Q.9: 

RENT 0 
1 

REUS 0 
1 

OVLY 0 
1 

TEST 0 
1 

LOAD 0 
1 

Format 0 
1 

Executable 0 
1 

Format 0 

Compatibility 0 

Format 0 

Format 0 
1 

Format 0 
1 

Editability 0 
1 

Format 0 
1 

Rese]~ved 

Refreshable 0 
1 

Indication 

Not re-enterable 
Re-enterable 
Not reusable 
Reusable 
Not an overlay module 
OVerlay module 
Not under test 
Under test 
Not only load able 
Only loadable* 
Block format 
Scatter Format 
Not executable 
Executable 
Module contains more than one text record and/or 
RLD record. 
Module contains only one text record and no RLD 
record. 
Module can be processed by all levels of linkage 
editor. 
Module cannot be reprocessed by linkage editor 
E. 
Linkage editor assigned origin of first text 
record is not zero. 
Linkage editor assigned origin of first text 
record is zero. 
Linkage editor assigned entry point is not zero. 
Linkage editor assigned entry point is zero. 
Module contains RLD record(s). 
Module does not contain an RLD 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 
Module is refreshable 

*Module can be loaded only with the LOAD macro instruction. When the module is in main 
storage, it~ is entered directly, not through the use ofaXCTL, LINK or ATTACH macro 
instruction. 
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• Partitioned Organization Directory Record 

As built by linkage editor 

As built by linkage editor 

Byte 0 

4 

8 

12 

16 

Name of load module (Member or alias name) 

Relative (to beginning of data set)track address of 
module. (TTR) 

Relative (to beginning of data set)trackaddress of first 
text record. (TTR) 

Relative (to beginning of data set)track address of note 
list or Scatter/translation record. (TTR) 

AI ias indicator and 
miscellaneous info. 

Byte of binary 
zeros. 

Number of entries 
in note list.* 

20 Module Attributes (see below) 

I 
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 

----

---

--~--

- --

--~ -

I 

I 

I - --------

28 editor assigned entry point address Linkage editor assigned origin of 

first text record 

I 
For load modules In scatter format add: 

32 

-.-- -------~ 

Length of scatter list (in bytes) Length of transla-

366ion 

40 se 
ai 

table ES DI D (CES D entry number of control ESDID (CESD entry 
(in bytes) section name) for first text record. number of control 

ction name) cont-
ning entry point. For load modules with RENT or REUS attribute and Alias 

names add: 

Entry point C1ddress of the member name 

44 r-- Member name 
48~ _______________________________________________________________________________________ ___ 

SSI Bytes - Aligned on a half-word boundary at the end of the PDS 
record. 

Alias indicator and miscellaneous information: 
1. Alias indicator -- 0 signifies none, 1 signifies alias 
2. Number of relative track addresses in user data field 
3. Length of user data field (in halfwords) 

PODS Directory Record size: 

bit 0 
bits 1,2 
bits 3-7 

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 SS I, add 4 bytes to sizes given above 

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

Note: The record format shown above is the same 
as the corresponding record format for 
linkage editor F. 

-- --

_J 
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~~J?J2.'<;::I~.J) Tab~ - built and referred to 
by Cross Reference Table Routine 

'l 8dd'~ _ that ;, a,,;g",d~O th;, 'Ym~g----L 
bol. (4 bytes) 

2:(AD2CESD Table - built and referred to 
by Cross Reference Table Routine 

I I I ) ~~_ I-'------'--'-----'r-----T--""\ 

L(amp~;te 'SD eot,y o"mbe, - 'pedBe, the ('SD eorry eooto;o;o, the 
symbol (2 bytes) • 

. ~ot~,: There is (] one-to-one correspondence between entries in the above tables. 

TABLE - referred to by IEWLCBPT. 

LIST - referred to by IEWLCBPT. 

II 
t,do _~'--M,-I ,-s-sa-g.J..e-ln-d-i-c-a: ~del;ma~ a Ig,""~ ~ oat';" thot deH", 

::J message. (1 byte - hex FF) 

!:2.inter - to I·he first chmacter of a phrase. (2 bytes) 

-~oun~.:..! - of characters in the phrase. (1 byte) 
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OVERLAY TREE STRUCTURE -- LEVEL E 

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

LEVEL E LINKAGE EDITOR - 15K OVERLAY TREE STRUCTURE 

2 

I 

IEWLELOG 

IEWLCLDB 

3 IEWLEINT 4 

IEWLPOPT 

5 IEWLEMDI *-k 

IEWLETB1 -k-k 

6 IEWLERAT 7 

IEWLCEND 

---

---

, 

* Csect within IEWLELOG 
Csects within IEWLEINP 

-
1 IEWLEROU (Entry Point) ----

!lYVLEAPT 

IEWLESCD 

IEWLEINP 9 IEWLEADA IEWLCFNL IEWLC 
---- --MAP 

IEWLERDS* 

10 11 

8 IEWLCINC 
IEWLEOUT 

IEWLEBTP ---
IEWLCENT 

IEWLCSCN 

IEWLCESD ----
IEWLCRCQ 

IEWLCSY~ 

--

Table and Buffer Area (Minimum) 
See: Table of Table and Buffer Sizes 

Main Storage Allocation Table 

Data Management and Control Program Blocks 

--~~ ~- ---
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LEVEL E LINKAGE EDI'rGR -- 18K OVERLAY TREE STRUCTURE 
- -._-_ .. _._----_._._._._ .. _.- ------ - ------_ .. _------

2 IEWLEINT 3 

IEWLEOPT 

j,-----------

4 U IEWLClNC 

IEWLEINP 

IEWLEMDI*k 

IEWLCEND 

IEWLCESD 

IEWLERAT 

IEWLCSYM 

IEWLETB 1** 

IEWLERDS* 

IEWLCRCG 

--_ .. _.---_._- .----
1 IEWLEROU 

IEWLEAPT 

IEWLELOG 

IEWLCLDB 

6 IEWLEADA 

IEWLEOUT 

IEWLCENS 

IEWLCENT 

'-

.5 IEWLCSCN 

7 IEWLESCD 8 IEWLCMAP 

IEWLCBTP 

IEWLCFNL 

'-___ ___ :t ____ .. _ .. _ ... __ ------------- ----------

See: Table of Table and Buffer Sizes 
Main Storage Allocation Table 

* Csect within IEWLELOG 
** Csects within IEWLEINP 

126 



Form Y28-6610-2, Page Revised by TNL Y28-2301, 1/31/68 

Obj ect Module -- Control Section Cross ReferencE~ Table 
r-------------------------------------------T-------------------------------------------, 
I Module Name I CSECT Name I 
~------------------------------------------+--------------------------------------------~ 

I EWLCBTP IEWLCBTP 
IEWLCEND I EWLCEND 
I EWLCENS IEWLCENS 
IEWLCENT IEWLCENT 
IEWLCESD IEWLCESD 
IEWLCFNL IEWLCFNL 
IEWLCINC IEWLCINC 
IEWLCLDB IEWLCLDB 
IEWLCMAP IEWLCMAP 
I EWLCRCG I EWLCRCG 
IEWLCSCN I EWLCSCN 
I EWLCSYM I EWLCSYM 
I EW LEAD A 
IEWLEAPT 
IEWLEINP 

I EWLEINT 
I EWLELOG 

I EWLEOPT 
IEWLEOUT 
I EWLEROU 
IEWLESCD 
I EWLETXR 

I EWLEADA 
I EWLEAPT 
IEWLEINP 
I EWLEMDI 
IEWLETB1 
IEWLEINT 
IEWLELOG 
I EWLERDS 
I EWLEOPT 
I EWLEOUT 
IEWLEROU 
I EWLESCD 
IEWLERAT l ___________________________________________ ~ ___________________________________________ J 

General Register Contents at Entry to Modules -- Level E 
r--------------------T------------------------------------------------------------------, 
I Module Entry Point I Register Contents I 
~---------------------+------------------------------------------------------------------~ 
I IEWLCBTP I 2 Address of all purpose table I 
I I 13 -- Address of APT register save are (REG SA) I 
I I 14 -- Return address I 
I I 15 -- Entry point address I 
~--------------------+------------------------------------------------------------------~ 
I IEWLCEND I 2 Address of all purpose table I 
I I *3 Address of entry point, if present I 
I I *4 CSECT length from END card, if present I 
I I *5 10 of absolute ent.ry point on END card, if present I 
I I *6 Address of symbolic name, if present I 
I I 13 Address of APT register save area (REGSA) I 
I I 14 Return address I 
I I 15 Entry point address (IEWLCEND) I 
~--------------------+-----------.-------------.-----------------------------------------~ 
I IEWLCENS I 2 Address of all purpose table I 
I I 13 -- Save area address I 
I I 14 -- Return address I 
I I 15 -- Entry point address I l ____________________ ...1.. ___________________________________________________________________ J 

(Continued) 
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General Regist~er Contents at Entry to l'obdules -- Level E (Continued) 
r----------------------T----------------------------------------------------------------, 
I Module Entry Poini: I Register Contents I 
1---------------.--------+-------.-----------------------------------------·-----------------1 
I IEWLCENT I 2 Address of all purpose table J 
I I 13 -- Save area address I 
I I 14 -- Return address J 

I I 15 -- Entry point address I 
t--------------·-------+-----------------------------------------------·-------------------1 
~ IEWLCESD I 2 Address of all purpose table I 
I I 4 Byte count of ESD items to be processed I 
i I *5 ID of first ESD item input I 
I I *6 Address of first ESD item to be processed I 
I I 7 Pointer to address specified within IEWLEMDI I 
I I 13 Address of APT register save area (REGSA) I 
I I 14 Return address I 
I I 15 Entry point address I 
~--------------------·-f-------------·------------------------------------------------------1 
I I EWLCFNL I 2 -- Address of all purpose table I 
I I 15 -- Entry point address: IEWLCFNL or IEWLCFAB for normal I 
I I processing; IEWLFSER for SYNAD exit I 
~----------------------+-----------------------------------------------------------·-------1 
I IEWLCINC I 2 -- Address of all purpose table I 
! I 13 -- Address of APT regi ster save area (REGSA) I 
I I 15 -- Entry point address I 
.'--·-----------------f-------------------------------------------------·------------------1 
I 1 EWLCMAP I 2 Address of all purpose table I 
I I 13 -- Address of APT register save area (REGSA) I 
I I 14 -- Return address I 
I I 15 -- Entry point address I 
~------------·-----·--f------------------------------------------------.-------------------~ 

I EWLCSCN I 1 Input record buffer address I 
I 2 AddrE~SS of all purpose table I 
I 13 -- Address of APT register save area (REGSA) I 

I I 14 -- Return address I 
i I 15 -- Entry point address I 
~-------------.------.-+--------------------------------------------------------·-----------1 
I IEWLCSY1'1 I 2 Address of all purpose table I 
I I 4 Byte count of TESTRAN data to be processed I 
I I 6 Buffer address I 
I I 7 Pointer to address specified within IEWLEMDI I 
I I 13 Address of APT register save area (REGSA) I 
I J 14 Return address I 
I I 15 Entry point address I 
~--------------------+------------------------------------------------------------------1 
I I EWLEAD1\ I 2 -- Address of all purpose table I 
I I 13 -- Address of APT register save area (REGS~ I 
I I 15 -- Entry point address I 
~--------------------f------------------------------------------------------------------1 
I IEWLEINP I 2 -- AddrE~ss of all purpose table I 
I I 13 -- Address of APT register save area (REGSA) I 
I I 15 -- Entry point address I 
~-------.---------------+------------------------------------------------------------------1 
I IEWLEINT I 1 Address of parameter list (first half word of parameter I 
I I field is length of field, right justified) I 
I I 13 -- Save area address I 
I I 14 -- Return address I 
I I 15 -- Entry point address I 
l. ___ . ____________ . _______ -L-. _______________________________________________________ . _________ J 

(Continued) 
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General Register Contents at Entry to Modules -- Level E (Continued) 
r-------·-------------T-----------------------------------------------------------------, 
I Module Entry Point I Register Contents I 
~--------------------1_--------------------------------------------------------------------~ 
Ii I EWLELOG I 0 -- Error code: bits 0-15 0 I 
I I bits 16-19 disposition (1,2,3) I 
I I bits 20-23 severity (1,2,3,4) I 
I I bits 24-31 message number I 
I I 1 Address of first symbol to be printed (optional) I 
I I 13 Address of second symbol to be printed (optional) I 
I I 14 Return address I 
I I 15 Entry point address I 
~-------,-------------1_--------------------------------------------------------------------~ 
I I EWLEMDI I 2 -- Address of all purpose table I 
I I 13 -- Pointer to address specified within IEWLEMDI I 
I I 15 -- Address specified within IEWLEMDI I 
~-------.------------+-------------------------------------------------------------------~ 
I IEWLEOPT I 1 Address of parameter list (first half word of parameter I 
I I field is length of field, right justified) I 
I I 2 Address of all purpose table I 
I I 13 Address of APT register save area (REGSA) I 
I I 14 Return address (INT20A in IEWLEINT) I 
I I 15 Entry point address I 
~--------------------+--------------------------------------------------------------------~ 
I IEWLEOUT I 2 Address of all purpose table I 
I I 13 -- Save area address I 
I I 14 -- Return address I 
I I 15 -- Entry point address I 
~--------------------+------------------------------------------------------------------~ 
I TEWLEROU I 1 Address of parameter list (first half word of parameter I 
I I field is length of field, right justifie~ I 
I I 13 -- Save area address I 
I I 14 -- Return address I 
I I 15 -- Entry point address I 
~--------------------1_------------------------------------------------------------------~ 
I IEWLESCD I 2 -- Address of all purpose table I 
I I 13 -- HESD address of next ENTAB I 
I I 15 -- Entry point address I 
~--------------------+------------------------------------------------------------------~ 
I I EWLETXR I 2 Address of all purpose table I 
I (Text I *3 Assernbl ed address of first byte of text record I 
I Processing) I *4 Byte count of text record I 
I I *5 ID of text record I 
I I 6 Storage address of this input text record I 
I I 13 Address of APT register save area (REGSA) I 
I I 14 Return address I 
I I 15 --Entry point address (I EWLERAT} I 
~--------------------+--------------------------------------------------------------------~ 
I I EWLETXR I 2 Address of all purpose table I 
I (RLD I *4 Byte count of RLD record I 
I Processing) I 6 Storage address of this RLD record I 
I I 13 Address of APT register save area (REGSA) I 
I I 14 Return address I 
I I 15 Entry point address (I EWLERAT} I 
~--------------------L--------------------------------__________________________________ ~ 
I*Pertains to editor input. I l _______________________________________________________________________________________ J 

Appendix A: Reference Data For Level E Linkage Editor 129 



Form Y28-6610-2, Page Revised by TNL Y28-2301, 1/31/68 

Table Construction and Usage -- Linkage Editor E 
r---------------------------------------T-----------T-----------------------------------------, 
I TABl~E I BUILT BY I USED AND/OR ~10DIFIED BY I 
~----------------------------------t-----------+---------------------------------------i 

Alias Table IEWLCENT I EWLCFNL 
All Purpose Table IEWLEINT ** 
Calls List I EWLERAT IEWLCENS 
CESD IEWLCESD IEWLERAT,IEWLCSCN,IEWLCINC,IEWLCAUT, 

IEWLCENS,IEWLCENT,IEWLEOUT 
Delink TablE~ IEWLCESD I EWLERAT 
Downward Calls List IEWLCENS * 
Entry List SCDRELOC * 
Entry Table (ENTAB) IEWLESCD * 
Half ESD IEWLEOUT IEWLESCD,SCDRELOC 
Hafl ESD PrE~fix SCDRELOC * 
High ID Table IEWLEOUT * 
Relocation Constant Table IEWLEADA I EWLEOUT 
Renumbering Table IEWLCESD I EWLERAT 
RLD Note List IEWLERAT IEWLEOUT,IEWLESCD 
Scatter Table IEWLEOUT * 
SEGLGrrH Table IEWLEADA * 
SEGTAB IEWLEOUT SCDRELOC,IEWLCENS 
Text Table I & II IEWLESCD * 
Text I/O Table IEWLERAT IEWLEOUT,IEWLESCD 
Text Note Li.st IEWLERAT IEWLEOUT,IEWLESCD 
Translation Table I EWLEOUT * 
TTR List (TXT I/O Control Table) IEWLERAT IEWLEOUT,IEWLESCD 
XADDCESD Table IEWLCMAP * 
XAD2 CESD Table IEWLCMAP * 

~-------------_------_----------------..1.-_--------.L----___________________________________ ~ 
I *Built and processed enti.rely within one routine I 
I **Major comnllnications area throughout linkage editor processing I l _________________________________________________________________________________________ J 
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A-type constant 30,45,48 
Absolute relocation 30,43,45,46 
Absolute relocation factor 45-49 
Address assignment processor 17,22,30,38 
Address constant 8 

branch-type (V-type) 29,30,49,50 
del inking of 29,48,49 
non-branch type (A-type) 30,45-49 

"split" 44,52 
Alias 

entry point 43 
name 15,35,42,43,54 

ALI~S 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 

Blank common 24,27,49 
BLDL macro instruction 35 
Block format attribute 13 
Boundary alignment factor 
Buffer relocation constant 
BUFRLD routine 30 
BUFTXT routine 28 

Calls 
across regions 50 

39 
(BRC) 

automatic library 37 
determination of type 40,41 
downward 42 
exclusive 41,50 
invalid exclusive 50 
library 7 
upward 42 

Calls list 30 
CESD 10 

processing of 25 
record types and subtypes 24 

CHANGE statement 
processing of 34.1 

Channel command word (CCW) 11 
Common (CM) 24 

52 

non-resolution processing of 26 
resolution processing of 27 

Common path routine 27 

Composite dictionaries 9 
Concatenated data sets (on SYSLIN) 
14,17,21 

Control sections 
automatic replacement of 27 
dE~linking of 49 

Control statement processors 32 
Control statement scanner 21 

operation of 31 
Control/RLD record 10,11 
Cross-reference table 14,15 

Delink table 25,26,30 
Delinking 

of common control sections 49 
of external symbol 25 
of non-branch type (~-type) add~ess 

constants 30,413 
DenSE~ record 29 
Determining ESD type 25 
Diagnostic directory print routine 55 
Diagnostic message directory 15 
Diagnostic messages 14,15 
Diagnostic output data set (SYSPRI~r) 

Directory, microfiche 57-58.2 
Downward call 42 
Downward calls list 42 
Dummy text record 45 

END processor 
in load module processing 
in object module processing 
operation of 31 

END statement 8 
purge 30 

ENr~B 11 
computing size of 40 
creation of 50 

ENTAB RLD buffer 50 
Enter routine 26 
Entry list 49 
Entry point processing 31,32 
Entry processor 40,42 
ENrRY statement 43 

processing of 35,42 
EOM indicator 8,10 
EOS indication 10 
Error handling, I/O errors 56 
Error logging 55 
Error messages 7 
ESD 8 

record types 24 
ESD item 

creation of 24 
ESD processing 25 
ESD processor 

23 
22 

in load module processing 24 
in object module processing 24 
operation of 24 

ESDID 9 
Executable attribute 13 

J NDEX 
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Exclusive call 41,50 
External reference (ER) 24 

n~n-resolution processing 
resolution processing of 

External references 8 
External symbol dictionary 8 

Final linked address 39 
Final processing 

general 14 
Final processor 54 
Final relocation constant 39 
FIND macro instruction 35 
Fixed (P) format 14_1 
Freeline routine 25 

Half ESD table (HESD) 43 
HESD prefix 52 

of 26 
26,27 

HIARCHY statement processor 31,34,35 
Hierarchy format 12 
High ID table (HIIO) 44 

IEW1.CA01 routine 
Include processor 
INC1.3DE statement 

42 
22,35 
14.1 

in initial processing 14.1 
processing of 32 
with nested members 32 

Incompatible module attributes 17 
Initial processing 14 
Initial ~rocessor 17 
Input pointer 35 
Input processing 13,14 
Input processor 21 
Input text buffer 15 
Input/ouput error handling 56 
Input/output flow 14 
INSERT statement 

processing of 34.1 
Intermediate data set (SYSUT1) 14 
Intermediate output processor 43 
Intermediate processing 

general 14 
operation 43 

Invalid exclusive call 50 

Label definition (1.0) 24 
changing to LR 25 
non-resolution processing of 26 

Label reference (1.R) 24 
non-resolution processing of 26 
resolution processing of 27 

Label routine 26 
LET option 40 
LIBOP routine 38 
Library calls 7 
Library read block 21,35,37 
LIBR~RY statement 14.1,37 
Linkage editor 

general description 8 
major divisions 13 
multiple executions of 22 
organization 19-23 
purpose 7 
relationship to operating system 1 

Load modulE~ 
structure 8 

Load module buffer 15 

132 

Load module processor 21 
operation of 23 

Loose recor:1 29 

Major divisions 13 
discussion of 11 

MAP option 56 
Microfiche directory 51-58.2 
Module 

attributes 12 
load 8 
object 8 
overlay 1 
structure 8 

Module map 14,15,56 
Module map processor 56 
Multiplicity 28 

NAME statement 22,55 
processing of 35 

NAME statement processor 35 
NCAL option 22 
Node point 34 
Non-branch type address constant 45-50 
Non-resolution processing 25,26 
Not editable attribute 13,43 
Note list 11,14 
Null type 24 

ESD processing of 25,26 

Object module 
structure 8 

Object module buffer 21 
Object module processor 22 
Only loadable attribute 13 
OPEN macro instruction 35 
Option table 18 
Options 1,9 

passing of 11 
Organization 18-20 
Output module library (SYSLM~D) 14 
Overlay format 

attribute 12 
module structure for 10 

Overlay modules 
processing by linkage editor 7 

OVERL~Y statement 
processing of 33 

P (position) pointer 9 
PC-delete entry 42 
POS directory 11 
Primary input data set (SYSLIN) 14 
Private code (PC) 24 

ESD processing of 25,26 
marked delete 25 

PROCENTY routine 32 
Program modification 1 
Pseudo register (PR) 24 

non-resolution processing of 26 
resolution processing of 26,21 

Purpose of linkage editor 1 

R (relocation) pointer 9 
RE~D8 routine 32 
Read blocks 21 
Reenterable attribute 12 
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) 45 

Relocation routine 52 
Renumber routine 26 
Renumbering table (RNT) 

in ESD processing 24,26 
in TXT processing 2B 

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 structure 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 44 
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 

34 

building of 43 
computing size of 39 

SE3TI\1 27,33,50 
Serially reusable attribute 12 
"Split" address constants ll4 w5i 
Standard DD names 17 
STOW macro instruction 15,35,54-
SYM processor 

in object module processing 
SYM record 10 

in input proces~ing 14 
Symbol resolution 2U 
SYNAD routine 90 
SYSLIB 14,14.1 
SYSLIN 14 
SYSLIN buffer 15 
SYSLIN DCB, use of 17 
SYSLMOD 14 
SYSPRINl' 14 
System status index 5~ 
SYSUT1 13,14 

Temporary linked addresses 39 
Temporary relocation constan~ 
TEST option 

attribute 13 
in load module orocessinc 
in object modul~ process~~c 
module structure tor 11 

Text I/O control table 28 
Text I/O table 28 
Text note list 28 
Text records 

deletion of 28 
dense 29 
dummv 45 
in module structure B,ll 
loose 29 
processing of 28 

Translation table :1.43 
TTR list 45,5 u 
TXT 3nd RLD processor 

in load module processing 
in object module processinq 
operation 28 

TXTIOT routine 28 

Unknown (U) format 
Upward call 41 

Vector table 31 

• ..L 

V-type address constants 
ESD items for 24 
relocation of ug 

weight factor 21 

XDAP 45 
XREF option 56 

23 
22 



.. ' 

Technical Newsletter File Number S3bO-31 

Re: Form No. Y28-6610-2 

This Newsletter No . Y28-6400 

Dare July 23, 1969 

IBM System/360 Operating System 
Link~~~ditor eE) 
Program Lo~i£_~anual 

Previous Newsletter Nos. 'f 28 - 2 3 5 6 
Y28-2301 

This Technical Newsletter, a part of Release 18 of the 
System/360 Operating System, provides replacement pages for the 
Linkage Editor (E) Program Logic Manual, Form Y28-6610-2. These 
replacement pages remain in effect for subsequent releases unless 
specifically altered. Pages to be inserted and/or removed are 
listed below. 

Cover, Preface 
contents, Illustrations 
17,18 
55,56,56.1 
89,90,90.1 
101,102 
Index 

~ change to the text or a small change to an illustration is 
indicated by a vertical line to the left of the change; a changed 
or added illustration is denoted by the symbol • to the left of 
the caption. 

Su~~~y of Amendments 

This amendment describes the improved error 
which uses the SYNADAF macro instruc'l:ion, 
errors. 

handling facility 
and corrects minor 

Please file this cover letter at the back of the publication to 
provide a record of changes. 

IBM Corporation, Programming Publications, 1271 Avenue of the Americas, New York, N.Y. 10020 
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This Newsletter No. Y28-2356 

Date November 15, 1968 

IBM SYSTEM/360 OPERATING SYSTEM 
LINKAGE EDITOR (E) 
PROGRAM LOGIC MANUAL 

Previous Newsletter Nos. Y28-2301 

This Technical Newsletter, a part of release 17 of the 
System/360 Operating System, provides replacement pages for the 
Linkage Editor eE) Program Logic Manual, Forw Y28-6610-2. These 
replacement pages remain in effect for subsequent releases unless 
specifically altered. Pages to be inserted and/or removed are 
listed below. 

Contents 
11-14.1 
17-18.1 
31-34.1 
39-44.1 
81,82 
101,102 
105,106 
Index 

A change to the text or a small change to an illustration is 
indicated by a vertical line to the left of the change; a changed 
or added illustration is denoted by the symbol • to the left of 
the caption. 

Summary of Amendments 

This amendment describes how the linkage editor can produce a 
load module capable of being loaded by the control program into 
either processor storage or 2361 Core Storage. 

File this cover letter at the back of the manual to provide a 
record of changes. 

IBM Corporation, Programming Systems Publications, P.O. Box 390, Poughkeepsie, N.Y. 12602 

PRINTED IN U. S. A. 
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This Newsletter No. Y28-230 1 

Date January 31, 1968 

IBM SYSTEM/360 OPERATING SYSTEM 
LINKAGE EDITOR (E) 
PROGRAM LOGIC MANUAL 

Previous Newsletter Nos. 

This publication corresponds to Release 15 and contains amend­
ments to the Linkage Editor E PLM publication. Replacement and/or 
supplemental pages to be inserted in the publication are noted 
below. Corrections and additions to text and/or illustrations are 
indicated by a vertical bar to the left of the text or illustra­
tion and a bullet (.) to the left of the illustration caption. 

Pages to Be 
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Cover, Preface 
Contents, Illustrations 
7-14.1 
17,18 
21 ,22 
45,46 
49,50 
57-58.3 
89,90 
101,102 
121-130 
Index 

Summary of Amendments 

Pages to Be 
.Removed 

Cover, Preface 
Contents, Illustrations 
7-14 
17,18 
21 ,22 
45,46 
49,50 
57,58 
89,90 
101,102 
121-141 
Index 

This amendment deletes information pertaining to the 44K 
version of the level E linkage editor, and describes modifications 
for automatic system recovery (AS~, an optional feature that may 
be included in model 65 configurations using the MFT or MVT 
versions of the operating system (pages 13, 17, 102, 121-123). 

This amendment also provides: 

• Corrections to Figure 2 (page 10), Figure 19 (page 46) , and 
Figure 22 (page 50) • 

• A microfiche directory (pages 57-58.3). 
• A table describing- the contents of registers when modules are 

entered (pages 127-129). 
• A table describing where tables are constructed and used (page 

130) • 
• A reorganization of Table 2 (page 22). 
• A note that the I/O conventions and record formats for linkage 

editor E and linkage editor Fare the same (pages 90, 123). 

Note: Please file this cover letter at the back of the publica­
tion. Cover letters provide a quick reference to changes and a 
means of checking receipt of all amendments. 

IBM Corporation, Programming Systems Publications, P.O. Box 390, Poughkeepsie, N.Y. 12602 

PRINTED IN U.S.A. RESTRI CTED DI STRI BUTtO N 

None 



READER'S COMMENT FORM 

IBM System/360 Operating System 
Linkage Editor 
Program Logic Manual 

• Is the material: 
Easy to read? "" 
Well organized? 
Complete? 
Well illustrated? 
Accurate?" "" 
Suitable for its intended audience? 

• How did you use this publication? 
o As an introduction to the subject 
o For additional knowledge 

Other" 

• Please check the itenlS that describe your position: 
o Customer personnel 0 Operator 
o IBM personnel 0 Programmer 
o Manager 0 Customer Engineer 
o SystelTIS Analyst 0 Instructor 

Yes 
o 
o 
o 
o 
o 
o 

Form Y28-6610-2 

No 
o 
o 
o 
o 
o 
o 

o Sales Representative 
o Systems Engineer 
o Trainee 
Other 

• Please check specific criticism ( s ), give page number ( s ), and explain below: 
o Clarification on page ( s ) 0 Deletion on page ( s ) 
o Addition on page ( s ) 0 Error on page ( s ) 

Explanation: 

• Thank your for your cooperation. No postage necessary if mailed in the U.S.A. 



Y28-6610-2 

YOUR COMMENTS PLEASE . . . 

This publication is one of a series which serves as reference for systems analysts, program·­
mers and operators of IBM systems. Your answers to the questions on the back of this 
form, together with your comments, will help us produce better publications for your use. 
Each reply will be carefully reviewed by the persons responsible for writing and publish­
ing this material. All comments and suggestions become the property of IBM. 

Please note: Requests for copies of publications and for assistance in utilizing your IBM 
system should be directed to your IBM representative or to the IBM sales office serving 
your locality. 

Fold Fold 
...................................................................................................................................................................................... : 

BUSINESS REPLY MAIL 
NO POSTAGE STAMP NECESSARY IF MAILED IN U. S. A. 

Attention: Programming Systems Publications 

DepartmE~nt 058 

POSTAGE Will BE PAID BY 

IBM Corporation 

P.O. Box 390 

Poughkeepsie, N.Y. 12602 

[ - ----] 
FIRST CLASS 

PERMIT NO. 81 
POUGHKEEP~IE, N.Y. 

- ---------

• 

................................ eoe ............................................................................................................. " .......................................... .. 

Fold 

® 

International Business Jvlachines Corporation 
'Data Processing Division 
112 East Post Road, White Plains, N.Y.l0601 
[USA Only] 

IijMWorld TradEl Corporation 
821 United Nations Plaza, New York, New York 10017 
[International] 

Fold 

Vl 
'-­
(,.) 

o· o 

c: 
Vl 

~ 



Y28-6610-2 

International Business Machines Corporation 
Data Processing Division 
112 East Post Road, White Plains, N.Y.106D1 
[USA Only] 

IBM World Trade Corporation 
821 United Nations Plaza! New York, New York 10017 
[ International] 

-< 
~ 
I 

0-
0-

o 
I 

N 


