












































































































































































































































































































































































































































































































































































If value contains an undefined symbol, is negative, or is 
zero, the SKIP flag is set. Whife the SKIP flag is set, only 
the segoome field of a patch is examined to determine when 
the c(Jrrefn,t iegment IS patches end. If vol ue is absent or 
greofer fh'a·n zero, the SKIP nag is r'esef or'td normof patch­
ing resumes. 

The SKIP flag fS olso changed when a Defta format patch 
thof does not hove a foc and value field is enc:ountered 
(i .e., s6gr'lOme//). In this case, it is set if the segnome is 
undefined and it is reset of her wise • 

Examples: 

1. The foHowing patches wHF be included onfy if the sys­
tem waS generated for' a �~�(�]�I�r�g�e� Sigma 9: 

#:9 
/SW'APPER+.CS/B @/ 
lea/LI,S 0/ 
1@/SLS.7 L1/ 
�/�~�/�B� 3WAPPER+.C6/ 
if 

2. The following patches wi II be included only if the 
ENQ/DEQ feature was included in the system: 

ENQ/I 
ENQ/ENQo+.266/B @(CW,13 ENQP+.1F4)/ 
M/LB,1S ENQP+.1F41 
ICa/CB,lS 13/ 
I@/B ENQo+.2S61 
OPENI/ 

COMMENT CARDS 

Comment cards may appear anywhere within the patch deck. 
In the portion of the deck that contains Delta format patches 
and symbol definition patches, the comment cord must con­
tain a 'less than' character «) in column one. In the 
GENDCB and GENMD portion of the deck, comment cards 
must contain one of the following in column one: 

< 

* 

PATCH FILE CREATION 

All patches read during the startup of the system (except 
GENDCB commands) are copied to the file PATCH in the 
system account. Those that came from the cord reader 
appear in PATCH with the word CARD in columns 73-76. 
Those that were read while the skip flag was set appear with 
the word SKIP in columns 77-00. The resulting file may be 
used as input to DEF to create a system tope with the com­
plete, current patch deck on it. 
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SEQUENCE OF OPERATIONS 

The master system tape is loaded into the machine by use of 
the standard load procedure described in the Cp ... V lOPS 
Reference Manual, 90 16 75. The hardware bootstrap loads 
and enters the tope boot at the beginni ng of the system tope. 
This tape boot, in turn, loads the monitor root and enters at 
INITIAL. 

The INITIAL routine performs a number of functions, as 
follows. 

If the system was generated with the BIG 9 option on the 
:MON card and is not being booted on a Sigma 9, the fol­
lowing message' is output and the bootstrap operation is 
term i no ted. 

SYSTEM REO UIRES A SIGMA 9 

Otherwise, the routine outputs the following message to the 
oper'ator: 

ENTER ANY OF: 
I = TTY I/o 
P = LP OUTPUT 
F = TAPE FILES 
T = TAPE PATCHES 
C = CARD PATCHES 
D = XDELTA 

The operator must respond by typing one or more of the char­
acters above followed by new line or by entering new line 
alone. If new line alone is entered, F and T are assumed 
by default. If any characters other than those I isted above 
are entered, they are ignored. 

The letters have the following meanings: 

P 

specifies that the operator wants to read and re­
spond to the norma I OC messages duri ng the boot. 
Otherwise, default responses are assumed up to 
the date/time request (see below) and normal 
output is suppressed. (Error messages wi" sti" be 
output. ) 

causes output to the LL device to occur. Other­
wise, the printer is not used. 

F causes PASSO's tope copy operation to occur. 
Otherwise, a boot-under-the-fi les occurs. 

T define the patching device(s). Either, neither, 
and or both may be specified. If both are specified, 
C cards wi" be read first for root patches and last 

for overlay patches. Card patches meant to re­
patch tope root patches should therefore be 
placed after a nonroot patch. Patches of the 
format segname/ / should be used in both patch 
decks to prevent the switching of devices from 
spl itting up a logical patch. 



D 

N 

causes Executive Delta to be retained after the 
boot for debugging purposes. It also causes the 
subsequent question about Delta (see below) to 
be suppressed even if T is specified. D must 
be spec ified if Executive Del ta is to be retained 
and T is not specified. 

is meaningful only by itself and means "none of 
the above ll

• 

If I was not specified, the next message to be output re­
quests the date (see several paragraphs below). 

If I was specified and if the system includes the rea I-time 
option, the system then issues the following message. 

RESDF SIZE IN PAGES? 

The message requests the opera tor to input the number of 
pages to be dedicated resident foreground pages. Any dec­
imal value from 0 to 128 may be entered. If NEW LINE 
alone is entered, the SYSGEN-defined default for number 
of dedicated resident foreground pages will be used. In 
any case, the pages start at physical address 64K. 

The system then outputs the message: 

C/LL/COC/DC ASSIGN OK (YES/NO) 

If the operator's response is YES or 8, the subroutine as­
sumes that the device addresses for the control device, I ist­
ing log, and system device are not to be changed from 
those established when the monitor was defined. If the re­
sponse is NO, then the following messages wi II be output 
to redefine these device addresses. 

CRndd::::::>CR 

LPndd~LP 

DCndd :::::-DC 

MEndd~ME 

where each ndd is replaced by the current device and as 
many DC and ME messages are output as there are swap 
devices and COC devices, respectively. 

In response to each of these messages the operator must type 
two or three characters. If two characters are typed, they 
must be 'SA' and indicate no change for this device. If 
three characters are typed, they must be the channel and 
device designation codes (ndd) defining the address of the 
indicated device (see Appendix C, Tables C-2 and C-3). 

If the DC assignment is incorrect, the following message 
wi II request a new disk device address key- in: 

DISC NOT 72x2 
DCndd:::;:.DC 

where x is replaced by 4, 3, or 1, whichever is required. 

Before completing any of the above responses with a or 
8, the operator may cancel the response by striking the ) 
key. Following this, or if a completed response is in error, 
the message 

?? 

will be output and the key-in request will be repeated. 

After all necessary responses have been received, the boot 
subroutine reads the system information record from tape and 
writes it on the LL and OC devices. Then it begins reading I 
the patches. 

When the first nonroot patch command is encountered, a 
subroutine at SWAPINIT reads and patches the OVERLAYs, 
ALLOCAT, GHOSTl, and RECOVER. It then copies them 
to the swapping device, communicating the sizes and disk 
addresses to the resident root of the absolute monitor. Con­
trol then passes to another boot subroutine at WRTROOT. 
This second boot subroutine causes the monitor root to be 
copied to the disk, preceded by a disk bootstrap. At th is 
point, the resident monitor is operational but the system 
has not yet been established on the resident swapping de­
vice. To establish this, the GHOSTl processor (PASSO, 
SYSMAK, and COCINIT) is logged on. GHOSTl first 
queries 

DO YOU WANT DELTA (Y /N)? 

to determine whether the system debugger's memory should 
be released. The operator has six seconds to respond after 
which N is assumed. 

After PASSO and SYSMAK have been executed, GHOST 1 
requests the current date and time key-ins with the follow­
i ng messages: 

DATE (MM/DD/YY) = 

TIME (HH:MM) = 

The operator must respond by typing the appropriate quantity 
in the indicated format, terminating the response as usual 
with e, or o. Then, after COCIN IT is executed, 
GHOSTl will log-on the FILL ghost and delete itself. 
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BOOTING fROM OISK 

Once ~ operating system has been bootstrapped from tape, 
it may thereaft'er :be brought into core from the disk hy 
means of the load procedure described in the CP...;V /O~S Ref­
erence Monual, 9016 75. 

The hardware boot routine loads and transfers control to the 
disk boot which then loads the Monitor root into core 
and en'ters at INITIAL. The system is initialized, but 
GHOST) skipsPASSO following a disk boot. The Mon­
itor then enters the idle state and normal operation may 
be resumed. 

81UJlSTUP t/O ERROR RECO,rERY 

I/o er,r.0r recovery during bootstrap is provided for the card 
reader, il ine printer ,magnetic tape, and disk. However, 
error r.e.covery is no.t pos.si.hle untH the tape boot and Mon­
itor root have been read from tape. The following error 
messages may appear on the OC device: 

xx INOPERATIVE 

xx ERROR. TIO value TDV value 

xx MANUAL MODE 

CHECKWRITE ERROR 

where 

xx is MT, CR, DC, or LP. 

value indicates the TIO or TDV results. 

When either of the first two messages above occurs, the 
wait state is entered. To continue, the operator must place 
the CPU into IDLE, STEP, and then RUN state. The I/o 
will then be retried. If the tf1if"d message above occurs, 
I/O wi II continue when the condition is corrected. When 
an error occurs for a magnet.ic; tape or disk operation, the 
operation is retried ten times before an error message is 
output. If the fourth message above occurs, the wait state 
is entered. To continue, the operator must place the CPU 
into IDLE, STEP, and then RUN state. This message will 
appear if the checkwrite on disk foils. The checkwrite 
wi'll be executed only if hardware sense switch 1 is set. 

PASSO PROCESSOR 

The PASSO processor performs various system in itialization 
functions and constitutes a prel iminary port of system gen­
eration, since it defines the environment in which system 
generation tokes place. However, PASSO is entered auto­
matically whenever a CP-V tope is booted, regardless of 
whether or not system generation is to be done. 

PASSO reads a tape specified by the user (via the GENDCB 
command) whi ch contains the nonresident elements of the 
system (i. e., CC I, processors, I ibrories, etc.). (This is nor­
mally the labeled portion of the tape used to bootstrap the 
absolute monitor.) PASSO a I lows the user to modify these 
elements via the GENMD portion of the deck. 

PASSO MESSAGES 

The messages in Table 80 may be output by the PASSO 
program on the LL device. PASSO continues its normal 
operation. 

Table 80. PASSO Messages 

Message Description 

***CANNOT BOOT LMN A load module cannot be read from the bootstrap tape because core is 
not large enough. PASSO outputs the fi lename in error and continues 
to the next file, thus ignoring the file in error. 

I/o ERR/ABN nn,xxxING FILE ffffffff ON dddd An I/o error or abnormal condition has occurred on tape or disk. 

nn is the error or abnorma I code. 

xxxx is READ, WRITE, OPE N, or CLOSE. 

ffffffff is the current fi lename. 

dddd is TAPE or DISC. 

PASSO continues after this message. 
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APPENDIX A. XEROX STANDARD SYMBOLS, CODES AND CORRESPONDENCES 

XEROX STANDARD SYMBOLS AND CODES 
The symbols I isted here include two types: graphic symbols 
and control characters. Graphic symbols are displayable 
and printable; control characters are not. Hybrids are SP 
(the symbol for a blank space), and DEL (the delete code) 
which is not considered a control command. 

Two types of code are also shown: (1) the 8-bit Xerox Stan­
dard Computer Code, i. e., the Xerox Extended Binary­
Coded-Interchange Code (EBCDIC); and (2) the 7-bit Amer­
ican National Standard Code for information Interchange 
(ANSCII), i. e., the Xerox Standard Communication Code. 

XEROX STANDARD CHARACTER SETS 
1. EBCDIC 

57-character set: uppercase letters, numerals, space, 
and & - / • < > ( ) + I $ * : ; 
% # @ I = 

63-character set: same as above plus i ? 
II ..., 

89-character set: same as 63-character set plus lower­
case letters 

2. ANSCII 

64-character set: uppercase letters, numerals, space, 
and! II $ % & I ( ) * +, • / \ 

: =< >? @_[]'" 'I...., 
95-character set: same as above plus lowercase letters 
and { } : - \ 

CONTROL CODES 
In addi tion to the standard character sets listed above, the 
Xerox symbol repertoire includes 37 control codes and the 
hybrid code DEL (hybrid code SP is considered part of all 
character sets). These are listed in the table titled CP-V 
Symbol-Code Correspondences. 

SPECIAL CODE PROPERTIES 
The following two properties of all Xerox standard codes 
wi II be reta ined for future standard code extensions: 

1. AI I control codes, and only the control codes, have 
their two high-order bits equal to 110011 • DEL is not 
considered a control code. 

2. No two graphic EBCDIC codes have their seven low­
order bits equal. 
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Table A-l. CP-V 8-Bit Computer Codes (EBCDIC) 

Most Significant ~igits 
---

Hexadecimal 0 1 2 3 4 5 6 7 8 9 A B C 0 E F 

Binary 0000 0001 0010 0011 0100 0101 0110 0111 1000 1001 1010 1011 1100 1101 1110 1111 

0 0000 NUL OLE 
LF ESC SP & It SP 0 only F - -

1 0001 SOH X-ON FS CAN!} / .. \ 
1 

a i A J 1 

ESC J. r - t 
1 

2 0010 STX DC2 GS X b k s B K S 2 

3 0011 ETX X-OFF RS 
ESC 0 I J 

1 
C L 1 3 p c t 

ESC l 1 s [ 
1 

4 0100 EOT DC4 US U d m u 0 M U 4 

LF ESC 
E T ] 

1 
5 0101 HT EM ( e n v E N V 5 NL 

I ESC 
6 0110 ACK SYN / 0 uJ ~ f 0 w F 0 W 6 ) 

7 0111 BEL I ETB A ESC ::;) P g P x G X 7 T f---

8 1000 
EOM 

CAN = ESC t::. h H Q Y 8 BS S q Y 

1001 
CR ESC I V 9 ENQ EM only E 

i r z I R Z 9 

t{.2 
....".1 1 

1010 
ESC : • A NAK SUB EOT C ! 

ESC 
# +' a I 1011 VT ESC BS LF $ , .-

) [ 
6 

C 1100 FF FS X-ONI < * 0/0 (a .......... 

] 
& ,c· 

D 1101 CR GS HT X-OFF ( ) I ....... 
-

LF ESC + > ::: 
Lost6 

E 1110 SO RS only R ; Data 
ESC I 2 Z ? " 6 I 6 

DEL F 1111 SI US SUB CR 
--, --, 

.. 

The characters /'. \ { } [J are ANSCll characters that do not appear in any of the Xerox EBCDIC-based 
character sets, though they are shown in the EBCDIC table. 

2 The characters i I --, appear in the Xerox 63- and 89-character EBCDIC sets but not in either of the Xerox 
ANSell-based sets. However, Xerox software translates the characters i I, into ANSCII characters as 
follows: 

EBCDIC 

f 
I 

ANSCII 

" (6-0) 
: (7-12) 

-- (7-14) 

3 The EBCDIC control codes in columns 0 and 1 and their binary representation are exactly the same as those 
in the ANSCII table, except for two interchanges: LF/NL with NAK, and HT with ENQ. 

4 Characters enclosed in heavy lines are included only in the Xerox standard 63- and 89-character EBCDIC sets. 

5 These characters are included only in the Xerox standard 89-character EBCDIC set. 

6 The EBCDIC codes in column 3 are used by cae to perform specia I functions. The EBCDIC codes in 
column 2 and positions AF and BC through BF are used by cac for output only. 

APL characters are assigned EBCDiC values that fall within fhe shaded dtea of the CP-V code set. These 
assignments are for APL internal use and are only reflected in 2741-APL translation tables. 

8 Placing a SYN code as the last position of a nontransparent message will prevent the transmission of the SYN 
and the normal message apperidoge of the CR/LF pair. This allows a user to continue writing more than one 
message on the same I ine without affecting the carrier position. The ESC DlC SYN code is translated to an 
idle (IL) on output to 2741 terminals. 
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Table A-2. CP-V 7-Bit Communication Codes (ANSell) 

Most Significant Digits 
Decimal 

0 1 2 3 4 5 6 7 {rows} {col's.}-

! Binary xOOO xool xOl0 xOll xloo xl0l xll0 x 111 

0 0000 NUL OLE SP 0 @ p , 
P 

5 
1 0001 SOH DCl J 1 A Q a q 

2 0010 STX DC2 " 2 B R b r 

3 0011 ETX DC3 /I 3 C 5 c s 

4 0100 EOT DC4 $ 4 D T d t 

5 0101 ENQ NAK % 5 E U e u 
lit 

C) 6 0110 ACK SYN & 6 F V f v 0 
C 7 0111 BEL ETB 

, 7 G W a 9 w 
u 

t;: 

'c 8 1000 BS CAN ( 8 H X h x C) 

Vi - 9 1001 HT EM } 9 I Y i lit Y a 
G) 

-' IF 
10 1010 SUB * J Z j Nl : z 

11 1011 VT ESC + ; K 
4 [ 5 k l 

12 1100 FF FS , < l \ I 
I 
I 

4 ] 5 
J 

4 
13 1101 CR GS - = M m 

4_ 5 4 
14 1101 SO RS > N n -

4 
15 1111 SI US / ? 0 - 0 DEL 

A • 2 i 

Most significant bit, added for a-bit format, is either 0 or an even-parity bit for the remaining 7 bits. 

2 Columns 0-1 are control codes. 

3 Columns 2-5 correspond to the Xerox 64-character ANSCII set. 
Colu!TIns 2-7 correspond to the Xerox 95-character ANsell set. 

4 On many current teletypes, the symbol 

.- is t (5-14) 
_is-{5-15) 
- is ESe or ALTMODE control (7-14) 
} is ESC or ALTMODE control (7 -13) 

and none of the symbols appearing in columns 6-7 are provided. Except for the four symbol differences 
noted above, therefore, such teletypes provide all the characters in the Xerox 64-character ANSCII set. 
(The Xerox 7015 Remote Keyboard Printer provides the 64-character ANSell set also, but prints A as A. 

It also interprets the [ ] characters as I -, . ) 
5 On the Xerox 7670 Remote Batch Terminal, the symbol 

I is I (2-1) 
[ is i (5-11) 

] is I (5-13) 
- is -, (5-14) 

and none of the symbols appearing in columns 6-7 are provided. Except for the four symbol differences noted 
above, therefore, this terminal provides all the characters in the Xerox 64-character ANSell set. 

Append ix A 269 



Table A-3. CP-V 5ymboi ooeCoQe Correspondences 

E&CDict 

00 0 
OJ 1 
'n .2 
9~ ~ 
Q44 
05 5 
0(1 ~ 

f)7 7 
Qe '8 
09 9 
OA JO 
~ 11 
OC 12 
OD 13 
OE14 
Of 15 

10 
11 
1.2 
13 
14 
15 
16 
17 
18 
19 
1A 
1B 
lC 
10 
1f. 
IF 

16 
J7 
Hl 
19 
20 
21 
22 

24 
25 
26 
27 
28 
29 
30 
31 

SY4'Oboi 

NU~ 
SOH 
srx 
:E;TX 
fOT 
,kif 
A(:K 
,~E~ 

;~S 9I"EOM 
fNQ 
NAK 
VI 
Ff 
CR 
SO 
51 

OLE 
,o.q 
DC2 
DC3 
DC4 

LF or NL 
SYN 
~T,e 

CAN 
EM 
SUB 
ESC 
fS 
GS 
RS 
US 

Card·~e 

12 .. 0 .. 9~,..1 
-1:2-9-~ 
12""9,,.:2 
12-9~a 
12 ... 9-.• 
12-9 .. 5 
1'2-9-.6 
12-9~7 
12-9-08 
l2-9 ""$r 1 
12,..9-8."2 
12-9-8-3 
12-9 ... 8-4 
]2-9-;~ .... 5 
12-9-8....6 
12-9-8·-7 

12-11-9-8-1 
J 1-9-1 
11-9 ... 2 
H~-3 
11-9-4 
'1,..9-5 
Jl .. 9-6 
H-9-7 
fl-9-S 
J ) .. 9-8-] 
t 1-9-8-2 
11-9-8-3 
11-9-8-4 
11-9-8-5 
11-9-8-6 
11 ... 9-8-7 

ANscntt Meaning 

0-0 
0·1 
0,..2 
,O~,3 

04 
0-9 
O~ 

0-7 
0-8 
0-5 
~ .. 5 
O-H 
0-12 
0-13 
0-14 
0-]5 

1..0 
)-J 
1-2 
1 .. ,~ 
1-4 
0,..10 
J-6 
1-7 
1-8 
1-9 
1-10 
1-11 
1-12 
1-13 
1-14 
1-15 

nu:ll 
• tc;:artof header 
;st.prt Q'f text 
endd text 
,end of transmission 
hgri z,onta I tab 
0~nowledge (positjve) 
bell 
~ce or end of messo:ge 
enquiry 
neg<lIti v.e acknowl~ 
ver:t.i ca'i tab 
form feed 
c.orrlag.e ret.urn 
shift out 
~ft in 

data link escape 
-device control 1 
devi ce control 2 
d.evi<:e control 3 
device control 4 
Jjne feed or new line 
sync 
end of transmission block 
cancel 
eM of medium 
substitute 
escape 
fi Ie separator 
group separator 
record separator 
unit separator 

Remarks 

; 00 throusn 'I f or. centro' cod8s41 
On 27.1 terminals, SOH is PRE . 
,On 27.1 t$rminpJ., STX ts IV. 
On 2741 termina", ETX is RES. 

00, 06, 07, 09-ot, ond O£.oF 
~. id_ for 274] terminals. 

fOM is \Md .Iy on X.OK Keyhoord/ 
Printers Modeb 1012, 1020, 8091, 
and 11)92. 

C.R outputs CR and IF. 

On Teletype terminals, DC1 is X-ON. 
On 2741 terminals, DC2 is PN. 
DC3 is RS on 27415 and X-OFF on 

Teletypes. 
On 2741 terminals, DC4 is PF. 
Lf outputs CR and IF. 
On 2741 terminals, ET8 is f.OB. 

Replaces characters with parity error. 

10, 11, 16, 18, 19, and lB-1E are 
idles for 2741 terminals. 

~--.---+--------~--------------~------~------------------------+----------------------------; 

20 32 I LF only 11-0-9-8-1 
2) 133 fS 0-9-1 
22 I 34 I GS 0-9,..2 
23 35 RS I 0-9-3 

I 
24 36 US 0-9-4 

I 

25 37 EM I 0-9-5 
26 38 / 0-9-6 

27 139 : 0-9-7 
28 40 - 0-9-8 
29 41 CR only 0-9-8-1 

2A 14432 I, EBSOT 0-9-8-2 
2B 0-9-8-3 
2C 144 I) 0-9-8-4 
2D 145 ,HT 0-9-8-5 
2E 46 I LF only 0-9-8-6 

1-5 
1-12 
1.,.13 
1-14 
1-15 
1-9 
2-15 
5 .. 14 
3-13 
0-13 
0 .. 4 
0-8 
2-9 
0-9 
1-5 
1-10 

line feed only 

carriage return only 

tab code on I y 
line feed only 

20 through 2F are used by cae for 
output on Iy. These codes are 
duplicates of the label entries 
that caused activation. The 
2O-2F entries output a single code 
only and are not affected by any 
special COC functional processing. 

f-- ~F 147 ~ __ ~____ 0-9-8-7 30lfs I ESC F -t
1

-
1
-2---1-1--0---9---8--1-----t--------+-

e
-
n
-
d 

-o-f -fi-I e----------------t-
30

--th-r-o-ug-h-3-F--ca-u-s-e-C-0-C--to--pe-r-fo-r-m---t 

31 49 I CANCEL 9-1 I' delete all input and output special functions. 
32 50 ESC X 9-2 delete input line 
33 5 J ESC P , 9-3 toggle half-duplex paper tape made 
34 52 I ESC U 9-4 toggle restrict upper case 
35 53 ESC ( 9-5 upper case shift 
36 54 ESC) 9-6 lower case shift 
37 55 ESC T 9-7 toggle tab simulation mode 
38 56 ESC S 9-8 toggle space insertion mode 

I 39 57 ESC E 9-8-1 togg Ie echo mode 
3A 58 ESC C 9-8-2 toggle tab relative mode 
3B 59 ESC LF 9-8-3 line continuation 
3C 60 x-o N 9-8-4 start paper tape 
3D 61 X-OFF 19-8-5 I stop paper tape 
3E 62 ESC R 9-8-6 I retype 
3F 63 ESC CR 9-8-7 line continuation 

tHexadecimol and decimal notation. 

ttDecimal notation (column-row). 
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Table A-3. CP-V Symbol-Code Correspondences (cont.) 

EBCOIC t 

Hex. Dec. 

40 64 
41 65 
42 66 
43 67 
44 68 
45 69 
46 70 
47 71 
48 72 
49 73 
4A 74 
4B 75 
4C 76 
40 77 
4E 78 
4F 79 

50 80 
51 81 
52 82 
53 83 
54 84 
55 85 
56 86 
57 87 
58 88 
59 89 
5A 90 
58 91 
5C 92 
50 93 
5E 94 
5F 95 

60 96 
61 97 
62 98 
63 99 
64 100 
65 101 
66 102 
67 103 
68 104 
69 105 
6A 106 
68 107 
6C 108 
60 109 
6E 110 
6F 111 

70 112 
71 113 
72 114 
73 115 
74 116 
75 117 
76 118 
77 119 
78 120 
79 121 
7A 122 
78 123 
7C 124 
70 125 
7E 126 
7F 127 

Symbol 

SP 

.1 

L 

/j. 

I 

tor' 

< 
( 
+ 
lor: 

& 

o 

T 
a 

I 
$ 

...... or. 

/ 
r 

~ 

, 
% 

> 
? 

v 

# 
@ 

Card Code 

blank 
12-0-9-1 
12-0-9-2 
12-0-9-3 
12-0-9-4 
12-0-9-5 
12-0-9-6 
12-0-9-7 
12-0-9-8 
12-8-1 
12-8-2 
12-8-3 
12-8-4 
12-8-5 
12-8-6 
12-8-7 

12 
12-11-9-1 
12-11-9-2 
12-11-9-3 
12-11-9-4 
12-11-9-5 
12-11-9-6 
12-11-9-7 
12-11-9-8 
11-8-1 
11-8-2 
11-8-3 
11-8-4 
11-8-5 
11-8-6 
11-8-7 

11 
0-1 
11-0-9-2 
11-0-9-3 
11-0-9-4 
11-0-9-5 
11-0-9-6 
11-0-9-7 
11-0-9-8 
0-8-1 
12-11 
0-8-3 
0-8-4 
0-8-5 
0-8-6 
0-8-7 

12-11-0 
12-11-0-9-1 
12-11-0-9-2 
12-11-0-9-3 
12-11-0-9 .... 
12-11-0-9-5 
12-11-0-9-6 
12-11-0-9-7 
12-11-0-9-8 
8-1 
8-2 
8-3 
8-4 
8-5 
8-6 
8-7 

tHexadecimal and decimal notation. 

ttOecimal notation (column-row). 

ANscntt Meaning 

2-0 

6-0 
2-14 
3-12 
2-8 
2-11 
7-12 

2-6 

2-1 
2-4 
2-10 
2-9 
3-11 
7-14 

2-13 
2-15 

5-14 
2-12 
2-5 
5-15 
3-14 
3-15 

3-10 
2-3 
4-0 
2-7 
3-13 
2-2 

blank 

decode 

minimum 
epsi Ion 

delta 
index 
cent or accent grave 
period 
less than 
left parenthesis 
plus 
vertical bar or broken bar 

ampersand 

quod 

encode 
circular 

exclamation point 
dollars 
asterisk 
right parenthesis 
semicolon 
tilde or logical not 

minus, dash, hyphen 
slosh 
maximum 

down arrow 

omega 
superset 

circumflex 
comma 
percent 
underline 
greater than 
question mark 

APL 
APL quote mark 
overscore 

less than or equal 

greater than or equal 

down delta 
colon 
number 
at 
apostrophe (right single quote) 
equals 
quotati on mark 

Remarks 

41, 43, 46, and 47 are unassigned. 

42, 44, 45, 48, and 49 are APL 
characters for 2741 APL use only. 

Accent grave used for left single 
quote. On Model 7670,' not 
available, and,i==ANSCII5-11. 

On 2741 APL, tis c (subset). 

On Model 7670, : not avai lable, 
and I == ANSCII 2-1. 

On 2741 APL, & is n (intersection). 
51, 52, 54, 57, 58, and 59 are 
unassi gned. 

53, 55, and 56 are APL characters 
for 2741 APL use only. 

On Model 7670, I is I. On 2741 
APL, I is 0 (degree). On 2741 
APL, $ is U (union). 

On Model'7670, - is not available, 
and-,== ANSCII 5-14. 

62, 64, 66, and 67 are APL characters 
for 2741 APL use only. 

63, 65, 68, and 69 are unassigned. 

On Model 7670'" is,. On Model 
7015'" is "(caret). On 2741 APL, 
"'is t. On 2741 APL, % is P. 

Underline is sometimes called "break 
character"; may be printed along 
bottom of character line. 

70-72, 74, 76, and 79 are APL 
characters for 2741 APL use only. 

73, 75, 77, and 78 are unassigned. 
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Table A-3. CP-V Symbol-Code Correspondences (cont.) 

fBCDICt 
Hex. Dec. Symbol Card Code ANSClltt Meaning Remarks 

80 128 12-0-8-1 80 is unassigned. 
81 129 a 12-0-1 6-1 81-89, 91-99, A2-A9 comprise the 
82 130 b 12-0-2 6-2 lowercase alphabet. Available 
83 131 c 12-0-3 6-3 only in Xerox standard 89- and 95-
a. 132 d 12-0-4 6-4 character sets. 
85 133 e 12-0-5 6-5 
86 134 f 12-0-6 6-6 
87 135 g 12-0-7 6-7 
88 136 h 12-0-8 6-8 
89 137 i 12-0-9 6-9 
SA 138 12-0-8-2 SA through 90 are unassigned. 
88 139 12-0-8-3 
BC 140 12-0-8-4 
80 141 12-0-8-5 
8£ 142 12-0-8-6 
Sf 143 12-0-8-7 

90 144 12-11-8-1 
91 145 j 12-11-1 6-10 
92 146 k 12-11-2 6-11 
93 147 I 12-11-3 6-12 
94 148 m 12-11-4 6-13 
95 149 n 12-11-5 6-14 
96 150 0 12-11-6 6-15 
97 lSI P 12-11-7 7-0 
98 1.52 q 12-11-8 7-1 
99 153 r 12-11-9 7-2 
9A 154 12-11-8-2 9A through Al ore unassigned. 
98 155 12-11-8-3 
9C 156 12-11-8-4 
9D 157 12-11-8-5 
9f 158 12-11-8-6 
9F 159 12-11-8-7 

AO 160 11-0-8-1 
Al 161 11-0-1 
A2 162 s 11-0-2 7-3 
A3 163 t 11-0-3 7-4 
A4 164 u 11-0-4 7-5 
A5 165 v 11-0-5 7-6 
A6 166 w 11-0-6 7-7 
A7 167 x 11-0-7 7-8 
A8 168 y 11-0-8 7-9 
A9 169 z 11-0-9 7-10 
AA 170 11-0-8-2 AA through AE are unassigned. 
AB 171 11-0-8-3 
AC 172 11-0-8-4 
AD 173 11-0-8-5 
Af 174 11-0-8-6 
AF 175 I 11-0-8-7 logical and AF is used by COC for output of 

an ANSCII 7-12 code only. 

80 176 
\ 

12-11-0-8-1 
Bl 177 12-11-0-1 5-12 backs lash 
B2 178 t 12-11~-2 7-11 left brace On 2741 terminals, t is output as (. 
B3 179 ~ 12-11-0-3 7-13 right brace On 2741 terminals, J is output as ). 
S4 180 [ 12-11-0-4 5-11 left bracket On Model 7670, [is t. On Model 
B5 181 ] 12-11-0-5 5-13 right bracket 7015, (is I. 
B6 182 12-11-0-6 On Model 7670, ] is I. On Model 
B7 183 12-11-0-7 7015, ] is-,. 
88 184 12-11-0-8 80 and B6 through 88 are unasstgned. 
B9 185 12-11-0-9 
BA 184· 12-11-0-8-2 
BB 187 12-11-0-8-3 
BC 188 [ 12-11~-8-4 left bracket ac, 80, and 8F are used by COC for 
BD 189 ] 12-11~-8-5 ri ght bracket output of ANSCII 5-11, 5-13, and 
BE 190 lost data 12-11-0-8-5 lost data 7-14, respectively. 
BF 191 -, 12-11~-8-7 logical not On 2741 Selectric and feCD Standard 

Keyboards, [ is output as ( and ] 
is output as ). 

tHexadecimal and decimal notation. 

tt Decimal notation (column-row). 
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Table A-3. CP-V Symbol-Code Correspondences (cont.) 

EBCDICt 
Hex. Dec. Symbol Card Code ANScntt Meaning Remarks 

CO 192 SP 12-0 2-0 blank Output only. 
C1 193 A 12-1 4-1 C1-C9, 01-D9, E2-E9 comprise the 
C2 194 8 12-2 4-2 uppercase a I phabet. 
C3 195 C 12-3 4-3 
C4 196 D 124 4-4 
C5 197 E 12-5 4-5 
C6 198 F 12-6 4-6 
C7 199 G 12-7 4-7 
C8 200 H 12-8 4-8 
C9 201 I 12-9 4-9 
CA 202 12-0-9-8-2 CA through CF are unassigned. 
CB 203 12-0-9-8-3 
CC 204 12-0-9-8-4 
CD 205 12-0-9-8-5 
CE 206 12-0-9-8-6 
CF 207 12-0-9-8-7 

DO 208 11-0 DO is unassigned. 
D1 209 J 11-1 4-10 
D2 210 K 11-2 4-11 
D3 211 l 11-3 4-12 
D4 212 M 11-4 4-13 
D5 213 N 11-5 4-14 
D6 214 0 11-6 4-15 
D7 215 P 11-7 5-0 
D8 216 Q 11-8 5-1 
D9 217 R 11-9 5-2 
DA 218 12-11-9-8-2 DA through DF are unassigned. 
DB 219 12-11-9-8-3 
DC 220 12-11-9-8-4 
DD 221 12-11-9-8-5 
DE 222 12-11-9-8-6 
OF 223 12-11-9-8-7 

EO 224 - 0-8-2 2-13 minus Output only. E1 is unassigned. 
E1 225 11-0-9-1 
E2 226 S 0-2 5-3 
E3 227 T 0-3 5-4 
E4 228 U 0-4 5-5 
E5 229 V 0-5 5-6 
E6 230 W 0-6 5-7 
E7 231 X 0-7 5-8 
E8 232 Y 0-8 5-9 
E9 233 Z 0-9 5-10 
EA 234 11-0-9-8-2 EA through EF are unassigned. 
EB 235 11-0-9-8-3 
EC 236 11-0-9-8-4 
ED 237 11-0-9-8-5 
EE 238 11-0-9-8-6 --

EF 239 11-0-9-8-7 

FO 240 0 0 3-0 
F1 241 1 1 3-1 
F2 242 2 2 3-2 
F3 243 3 3 3-3 
F4 244 4 4 3-4 
F5 245 5 5 3-5 
F6 246 6 6 3-6 
F7 247 7 7 3-7 
Fa 248 a 8 3-8 
F9 249 9 9 3-9 
FA 250 X 12-11-0-9-8-2 multiply FA through FF are APl characters , 
FB 251 12-11-0-9-8-3 divide for 2741 APl use only. 
FC 252 - 12-11-0-9-8-4 right arrow 
FD 253 - 12-11-0-9-8-5 left arrow 
FE 254 12-11-0-9-8-6 FE is not assigned. 
FF 255 Del 12-11-0-9-8-7 delete Special - neither graphic nor 

control symbol. 

tHexadecimal and decimal notation. 

ttDecimal notation (column-row). 
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Table A-4. ANSCII Control-Character Translation Table 

Input Output 

TTY Prog. Receives Transmitted 
ANSCII Key Echoed (fBCDIC) Process EBCDIC (ANSCII) 

NUL (00) pcs None None None NUL (00) Nothing (end of 
output message) 

SOH (Ol)t A
C 

SOH SOH None SOH (01) SOH 

STX (02/ BC 
STX STX None STX (02) STX 

ETX (03/ C
C 

ETX ETX None ETX (03) ETX 

EOT (04)t Dc EOT EOT Input Complete. EOT (04) EOT 

ENQ (05/ E
C 

ENQ ENQ (09) None HT (05) Space(s) if tab 
simulation on, or 
HT (09) if not. 

ACK (06)t F
C 

ACK ACK None ACK (06) ACK 

BEL (07) G
C 

BEL BEL None BEL (07) BEL 

BS (08) H
C 

BS BS None B5 (08) BS 

HT (09) I
C 

Space to tab stop Spaces to tab stop, None ENQ (09) ENQ (05) 
if tab simulation or one space, or tab 
on, or 1 space if (05)depending on 
not. space insertion mode. 

LF/NL (OA) NL CR and LF LF (15) Input Complete. NAK (OA) NAK (15) 

VT (OB) K
C 

VT VT None VT (OB) VT 

FF (OC) L
C 

None FF Page Header and FF (OC) Page Header 
Input Complete. 

CR (00) CR CR and LF CR (OD) Input Complete. CR (00) CR and LF (OA) 

SO (OE) N
C 

SO SO None SO (DE) SO 

51 (OF) OC 51 51 None 51 (OF) 51 

DLE (10/ pc DLE DLE None DLE (10) DLE 

DCl (11) QC DCl None Paper Tape On. DCI (11) DCl 

DC2 (12) R
C 

DC2 OC2 None DC2 (12) DC2 

DC3 (13) SC DC3 None Paper Tape Off. DC3 (13) DC3 

DC4 (14)t T
C 

DC4 DC4 None DC4 (14) DC4 

NAK (15/ U
C 

NAK NAK (OA) None LF/Nl (15) CR and LF (OA) 

t These characters are communication control characters reserved for use by hardware. Any other use of them risks in-
compatibi lity with future hardware developments and is done so by the user at his own risk. 
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Table A-4. ANSell Control-Character Translation Table (cont.) 

Input Output 

TTY Prog. Receives Transmitted 
ANSCII Key Echoed (EBCDIC) Process EBCDIC (ANSCll) 

SYN (16)t V
C 

SYN SYN None SYN
t 

(16) SYN (not trans-
mitted for last 
character in 
user's buffer). 

ETB (17/ W
C 

ETB ETB None ETB (17) ETB 

CAN (18) XC Back-arrow None Cancel input CAN (18) CAN 
and CR/LF or output 

message. 

EM (19) yC Back-arrow None Monitor Escape/ EM (19) EM 
and CR/LF Control to TEL 

SUB (lA) ZC SUB SUB Input Complete SUB (lA) # (A3) 

ESC (1 B) K
CS 

None None Initiate escape ESC (1 B) ESC 
ESC sequence mode. 
PREFIX 

FS (1C) L
CS 

FS FS Input Complete FS (1 C) FS 

GS (1D) M
CS 

GS GS Input Complete GS (1 D) GS 

RS (1 E) N
CS 

RS RS Input Comp I ete RS (1 E) RS 

US (1 F) OCS US US Input Comp I ete US (1 F) US 

~ (7D) ALT- ~ or None lor None } if model 37; as HB3) }(7D) 
MODE ESC if model 33, 

35, or 7015. 

-(7E) ESC -or None -or None -if model 37; as -, (SF) -(7E) 
(7015) ESC if model 33, 

35, or 7015 

DEL (7F) Rubout \ None Rubout last DEL (FF) None 
character. 

All ANSell upper and lower case alphabetics are translated on input into the Alphabetic and symbol output trans-
corresponding EBCDIC graphics as shown in Tables C-1 and C-2. All special lation is also as shown in Tables C-1 
graphics map as shown, allowing for Table C-1, Note 2, and the exceptions and C-2; for Models 33 and 35, and 
above for model 33 and 35. Lower case alphabetics map into corresponding 7015terminals, however, lowercase 
EBCDIC upper case if the ESC U mode is set. Upper case alphabetics map alphabetics are automatically trans-
into corresponding EBCDIC lower case if ESC) is set. lated to upper case. 

tThese characters are communication control characters reserved for use by hardware. Any other use of them risks i n-
compatibility with future hardware developments and is done so by the user at his own risk. 

Appendix A 275 



Table A-5. SubstHutions for Nonexistent Characters on 2741 Keyboards 

EBCDIC APL Selectric fBCD 
Character Keyboord Keyboard Keyboard 

> > , (upper case) > 

< < . (upper case) < 

'" t ~ ¢ 

I I o (degree) I 
...., - ± ....., 

1/ I 1/ # 

% P % % 

~ <;:: ~ ~ 

@ a @ @ 

1/ \l II .. 

I 0 I I 

& n & & 

$ u $ $ 
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APPENDIX B. OPERATIONAL LABELS 

Table B-1. Standard Operational Labels and 
Defau It Device Assignments 

Opera-
tional On-Line Ghost 

Label Batch Device Device Device 

C Card reader Terminal Operator's 
console 

OC Operator's Terminal Operator's 

console console 

LO Line printer Terminal Li ne pri nter 

LL Line printer Terminal Line printer 

DO Line printer Terminal Line printer 

PO Card punch None Card punch 

BO Card punch None Card punch 

LI Card reader None Operatorls 
console 

51 Card reader Terminal Operator's 
console 

BI Card reader None Operator's 
console 

SL Line printer Terminal Line printer 

SO Card punch None Card punch 

CI Card reader None Operator's 
console 

CO Card punch None Card punch 

AL Card punch None Card punch 

EI Card reader Terminal Operator's 
console 

EO Card punch None Card punch 

UC Operator's Terminal Operatorls 
console console 

Table B-2. Batch Assignment of Operational Labels 

Device Oplabel 

Li ne pri nter LO, LL, DO, SL, LP 

Card reader C, LI, 51, BI, CI, EI, CR 

Card punch PO, BO, S0, CO, AL, EO, CP 

Operator's console OC,UC 

9-track magnetic tape 9T 

7-track magnetic tape 7T 

Defau I t tape MT 

None NO,ME 

Table B-3. On-Line Assignment of Operational Labels 

Device Oplabel 

User IS term i na I C, OC, LO, LL, DO, 51, SL, EI, 
UC,ME,CR 

Card punch CP 

Line printer LP 

9-track magneti c tape 9T 

7-track magnetic tape 7T 

Default tape MT 

None NO, PO, BO, LI, BI, SO, CI, 
CO, AL, EO, PR, PP 
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APPlttDtX e. PHvStCAl DEYIe£ :NAM£S 

p,. iphy~ical device nqmei~ i,~~i coted by yyn9<i1. 

»-,he,r.e 

yy ~~ifies ,the type of device (see TQble~-1). 

~p;e,c:iJ,ie~ .tl;le ohor)nel leJ,ter (~ee TQ9Je C-2),. 

,d~ ~,cli,fi.e:s!~he<;J,ev:i,~e nY~9,er (~e,e T gb:LeC :""~), 
in he~oclednla'i. 

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

yy Device Type 
,.', ... 

7if 7:-track magnetic tape 

9T 9,....track magnetjc tape 

Cp Card pun.ch 

CR Card reader 

TY Typewriter 

LP Line printer 

01' Disk pack 

DC Magnetic disk 

ME CP-V terminal 

RB Remote processing data set 
controller 

•. , 
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Specified 
<:hqnnel 
J,..etter {n} 

A 

F 

H 

C.orrespondi n9 
Decimgl Digit 
of Unit Add~ei§ 

o 

3 

4 

5 

6 

7 

T9ble C-3. Device Designation Codes 
".l'-·' 

Hexadecimal Device 
Coge (dd) Designation 

'-' 

00 S pq S7F Refers to a device number 
(00 through 7F). 

80 ~ dd ~ FF 

I 

Refers to a device controller 
number (8 through F followed 
by a device number 9 
through F). 



APPENDIX D. SIGMA STANDARD OBJECT LANGUAGE 

INTRODUCTION 
GENERAL 

The Xerox Sigma standard object language provides a means 
of expressing the output of any Sigma processor in standard 
format. All programs and subprograms in th is object format 
can be loaded by the Monitor's relocating loader. t Such a 
loader is capable of providing the program I inkages needed 
to form an executable program in core storage. The object 
language is designed to be both computer-independent and 
medium-independenti i. e., it is applicable to any Xerox 
Sigma computer having a 32-bit word length, and the same 
format is used for both cards and paper tape. 

SOURCE CODE TRANSLATION 

Before a program can be executed by the computer, it must 
be translated from symbolic form to binary data words and 
machine instructions. The primary stages of source program 
translation are accompl ished by a processor. However, under 
certain circumstances, the processor may not be able to trans­
late the entire source program directly into machine language 
form. 

If a source program contains symbol ic forward references, a 
single-pass processor such as the Xerox Symbol assembler can 
not resolve such references into machine language. This is be­
cause the machine language value for the referenced symbol 
is not establ ished by a one-pass processor unti I after the state­
ment containing the forward reference has been processed. 

A two-pass processor, such as the Xerox Meta-Symbol assem­
bler, is capable of making "retroactive" changes in the 
object program before the object code is output. Therefore, 
a two-pass processor does not have to output any special 
object codes for forward references. An example of a for­
ward reference in a Symbol source program is given below. 

y EQU $ + 3 

CI,5 z 

LI, R z 

z EQU 2 

BG z 

R EQU Z + 1 

t Although a discussion of the object language is not directly 
pertinent to CP-V, it is included in this manual because it 
applies to some of the processors operating under CP-V. 

In this exampl e the operand $ + 3 is not a forward reference 
because the assembler can evaluate it when processing the 
source statement in which it appears. However, the oper­
and Z in the statement 

CI,5 Z 

is a forward reference because it appears before Z has been 
defined. In processing the statement, the assembler outputs 
the machine-language code for CI,5, assigns a forward ref­
erence number (e. g., 12) to the symbol Z, and outputs that 
forward reference number. The forward reference number 
and the symbol Z are also retained in the assembler's symbol 
table. 

When the assembl er processes the source statement 

LI, R Z 

it outputs the machine-language code for LI, assigns a for­
ward reference number (e. g., 18) to the symbol R, outputs 
that number, and again outputs forward reference number 
12 for symbol Z. 

On processing the source statement 

Z EQU 2 

the assembler again outputs symbol Z's forward reference 
number and also outputs the value, which defines symbol Z, 
so that the relocating loader will be able to satisfy refer­
ences to Z in statements CI, 5 Z and LI, R Z. At this time, 
symbol Z's forward reference number (i. e., 12) may be 
deleted from the assembler's symbol table and the defined 
value of Z equated with the symbol Z (in the symbol table). 
Then, subsequent references to Z, as in source statement 

BG Z 

would not constitute forward references, since the assembler 
could resolve them immediately by consulting its symbol 
table. 

If a program contains symbol ic references to externall y 
defined symbols in one or more separately processed subpro­
grams or library routines, the processor will be unable to 
generate the necessary program linkages. 

An example of an external reference in a Symbol source pro­
gram is shown below. 

REF ALPH 

LI,3 ALPH 

When the assembler processes the source statement 

REF ALPH 
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it outputs the symbol ALPH, in symbolic (EBCDIC) form, in 
a declaration specifying that the symbol is an external ref­
erence. At this time, the assembler also assigns a declara­
t;on name number to the symbol ALPH but does not output 
the number. The symbol ond nome number ore retained in 
the assembler's symbol table. 

After a symbo~ has been declared an external reference, it 
may appear any number of times in the symbolic subprogram 
in which it was declared. Thus, the use of the symbol 
ALPH in the source statement 

1I,3 ALPH 

in the above example, is valid even though ALPH is not 
defined in the subprogram in which it is referenced. 

The relocating loader is able to generate interprogram link­
ages for any symbol that is declared an external definition 
~n the subprogram in which thot symbol is defined. Shown 
below is on example of on external definition in a Symbol 
source program. 

DEF ALPH 

LI,3 ALPH 

ALPH AI,4 X'F2' 

When the assembler processes the source statement 

DEF ALPH 

it outputs the symbol ALPH, in symbolic (EBCDIC) form, in 
a declaration spec ifying that the symbol is an external defi­
nition. At this time, the assembler also assigns a declaratian 
nome number to the symbol ALPH but does not output the 
number. The symbol and name number are retained in the 
assembler's symbol table. 

After a symbol has been declared an external definition it 
may be used (in the subprogram in which it was declared) in 
the same way as any other symbol. Thus, if ALPH is used as 
a forward reference, as in the source statement 

LI,3 ALPH 

above, the assembler assigns a forward reference number to 
ALPH, in additi on to the declaration nome number assigned 
prev i ous i y. (A symbol may be both a forward reference and 
an external definition.) 

On processing the source statement 

ALPH A 1,4 X'F2' 

the assembler outputs the declaration name number of the 
label ALPH {and an expression for its value} and also outputs 
the machine-language code for AI,4 and the constant X'F21. 

OBJECT LANGUAGE FORMAT 

An object language program generated by a processor is out­
put as a string of bytes representing "load items". A load 
item consists of on item type code followed by the specific 
I oad information pertaining to that item. (The detailed format 
of each type of load item is given later in this appendix.) 
The individual load items require varying numbers of bytes 
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for their representation, depending on the type and specific 
content of each item. A group of 108 bytes, or fewer, com­
prises a logical record. A load item may be continued from 
one logical record to the next. 

The ordered set of logical records that a processor generates 
for a program or subprogram is termed an "object ""odule". 
The end of on object module is indicated by a module-end 
type code followed by the error severity level assigned to 
the module by the processor. 

RECORD CONTROl INFORMATION 

Each record of an object module consists of 4 bytes of con­
trol information followed by a maximum of 104 byteli of load 
information. That is, each record, with the possible excep­
tion of the end record, normally consists of 108 bytes of 
information (i .e., 72 cord columns). 

The four bytes of control information for each record have 
the form and sequence shown below. 

Byte 0 

Record Tl~e Mode Format 

01 1 1 O' 

0 2 3 4 5 6 7 

Byte 1 

Sequence Number 

o 7 

Byte 2 

Checksum 

o 7 

Byte 3 

Record Size 

o 7 
Record Type specifies whether this record is the last 

record of the module: 

000 means last 
001 means not last 

Mode specifies that the loader is to read binary infor-
mation. This code is always 11. 

Format specifies object language format. This code is 
always 100. 

Sequence Number is 0 for the first record of the module 
ond is incremented by 1 for each record thereafter, 
until it recycles to 0 after reaching 255. 

Checksum is the computed sum of the bytes comprising 
the record. Carries out of the most significant bit 
position of the sum ore ignored. 

Record Size is the number of bytes (including the record 
control bytes) comprising the logical record (5 ~ record 



size ~ 108). The record size will normally be 108 bytes 
for all records except the last one, which may be fewer. 
Any excess bytes in a physical record are ignored. 

LOAD ITEMS 

Each load item begins with a control byte that indicates the 
item type. In some instances, certain parameters are also 
provided in the load item control byte. In the following dis­
cussion, load items are categorized according to their function: 

1. Declarations identify to the loader the external and 
control section labels that are to be defined in the 
object module being loaded. 

2. Definitions define the value of forward references, 
external definitions, the origin of the subprogram being 
loaded, and the starting address (e.g., as provided in 
a Symbol/Meta-Symbol END directive). 

3. Expression evaluation load items within a definition 
provide the values (such as constants, forward refer­
ences, etc.) that are to be combined to form the final 
value of the definition. 

4. Loading items cause specified information to be stored 
into core memory. 

5. Miscellaneous items comprise padding bytes and the 
module-end indicator. 

DEC LARA TlONS 

In order for the loader to provide the linkage between subpro­
grams, the processor must generate for each external refer­
ence ordefinition a load item, referred to as a "declaration ll

, 

containing the EBCDIC code representation of the symbol 
and the information that the symbol is either an external ref­
erence or a definition (thus, the I oader wi II have access to 
the actual symbol i c name). 

Forward references are always internal references within an 
object module. (External references are never considered 
forward references.) The processor does not generate a dec-
1aration for a forward reference as it does for externals; how­
ever, it does assign name numbers to the symbols referenced. 

Declaration name numbers (for control sections and external 
labels) and forward reference name numbers apply onlywithin 
the object module in which they are assigned. They have no 
significance in establ ishing interprogram I inkages, since 
external references and defin itions are correlated by match­
ing symbolic names. Hence, name numbers used in any 
expressions in a given object module always refer to symbols 
that have been declared within that module. 

The processor must generate a declaration for each symbol 
that identifies a program section. Each ob ject module pro­
duced by an assembler is considered to consist of at least 
one control section. If no section is explicitly identified 
in the source program, the assembler assumes it to be a 
standard control section (discussed below). The standard 
control section is always assigned a dec laration name 

number of O. All other control sections (i. e., produced by 
a processor capable of declaring other control sections) are 
assigned declaration name numbers (1, 2, 3, etc.) in the 
order of their appearance in the source program. 

In the load items discussed below, the access code, pp, des­
ignates the memory protection class that is to be associated 
with the control section. The meaning of this code is given 
below. 

pp Memory Protection Feature t 

00 Read, write, or access instructions from. 

01 Read or access instructions from. 

10 Read only. 

11 No access. 

Control sections are always allocated on a doubleword 
boundary. The size specification designates the number of 
bytes to be allocated for the section. 

Declare Standard Control Section 

Byte 0 

I a 0 0 
Control byte 

o 1 o 
0 2 3 4 5 6 7 

Byte 

I ~ccess cpode I 
0 

Size (bits through 4) 
o 

0 1 2 3 4 5 6 7 

Byte 2 

Size (bits 5 through 12) 

o 7 

Byte 3 

Size (bits 13 through 20) 

o 7 

This item declares the standard control section for the object 
module. There may be no more than one standard control 
section in each object module. The origin of the standard 
control section is effectively defined when the first reference 
to the standard control section occurs, although the declara­
tion item might not occur until much later in the object 
module. 

t"Read" means a program can obtain information from the 
protected area; "write" means a program can store informa­
tion into a protected area; and, "access" means the compu­
ter can execute instructions stored in the protected area. 
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I 

I 

I 

This capability is required by one-pass processors, since 
the size of a section cannot be determined until all of 
the load information for that section has been generated by 
the processor. 

Declare Nonstandard Control Section 

Byte 0 

Control byte 
o o o 1 o 

o 2 3 4 5 6 7 

Byte 1 

Siz~ (bits 1 through 4) 
o o 

o 1 2 3 4 7 

Byte 2 

Size (bits 5 through 12) 

o 7 

Size (bits 13 through 20) 

o 7 

This item declares a control section other than standard con­
trol section (see above). 

Declare Page Boundary Control Section 

Byte 0 

Control Byte 
o o o 1 1 

o 2 3 4 

Byte 

5 6 

Access code Size (bi ts 1 through 4) 
p P o 0 

0 2 3 4 5 6 

Byte 2 

Size (bits 5 through 12) 

0 

Byte 3 

Size (bits 13 through 20) 

0 

o 
7 

7 

7 

7 

This item declares a nonstandard control section beginning 
on a memory page boundary. 
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Declare Dummy Section 

Byte 0 

Control byte 
o 0 0 1 

o 2 3 4 

Byte 1 

First byte of name number 

o 

Byte 2 

0 

5 

Second byte of name numbert 

o 

Byte 3 

0 

6 

Size (bits 1 through 4) 
o o 

11 
7 

7 

7 

o 1 2 3 4 7 

Byte 4 

Size (bits 5 through 12) 

o 7 

Byte 5 

Size (bi ts 13 through 20) 

o 7 

This item comprises a declaration for a dummy control sec­
tion. It results in the allocation of the specified 'dummy 
section, if that section has not been allocated previously 
by anather object module. The label that is to be associ­
ated with the first location of the allocated section must be 
a previously declared external definition name. (Even 
though the source program may not be required to expl icitly 
designate the label as an external definition, the processor 
must generate an external definition name declaration for 
that label prior to generating this load item.) 

Declare External Definition Name 

Byte 0 

10 
Control byte 

0 0 0 0 0 

0 2 3 4 5 6 7 

Byte 1 

Name length, in bytes (K) 

o 7 

tlf the module has fewer than 256 previously assigned name 
numbers, this byte is absent. 



Byte 2 

First byte of name 

0 7 

Byte K +1 

I Last byte of name 

0 7 

This item declares a label (in EBCDIC code) that is an exter­
nal definition within the current object module. The name 
may not exceed 63 bytes in length. 

Declare Primary External Reference Name 

Byte 0 

10 0 

Control byte 

o o 0 o 
0 2 3 4 5 6 7 

Byte 1 

I Name length (K), in bytes 

0 7 

Byte 2 

I 
First byte of name 

0 7 

Byte K+ 1 

Last byte of name 

o 7 

This item declares a symbol (in EBCDIC code) that is a pri­
mary external reference within the current object module. 
The name may not exceed 63 bytes in length. 

A primary external reference is capable of causing the loader 
to search the system library for a corresponding external 
definition. If a corresponding external definition is not 
found in another load module of the program or in the system 
library, a load error -message is output and the job is errored. 

Declare Secondary External Reference Name 

Byte 0 

10 
Control b~te 

01 0 0 0 0 

0 2 3 4 5 6 7 

Byte 1 

I Name length, in bytes (K) 

0 7 

Byte 2 

I 
Firs t byte of name 

0 7 

Byte K+ 1 

Last byte of name 

0 7 

This item declares a symbol (in EBCDIC code) that is a sec­
ondary external reference within the current object module. 
The name may not exceed 63 bytes in length. 

A secondary external reference is not capable of causing the 
loader to search the system I ibrary for a corresponding exte r­
nal definition. If a corresponding external definition is not 
found in another load module of the program, the job is not 
errored and no error or abnormal message is output. 

Secondary external references often appear in I ibrary rout ines 
that contain optional or al ternative subrouti nes, some of whi ch 
may not be required by the user's program. By the use of pri­
mary external references in the user's program, the user can 
spec ify that onl y those subroutines that are actual! y requ i red by 
the current job are to be loaded. AI though secondary externa I 
references do not cause loading from the library, theydocause 
I inkages to be made between routines that are loaded. 

DEFINITIONS 
When a source language symbol is to be defined (i. e., equa­
ted with a value), the processor provides for such a va lue by 
generating an object language expression to be evaluated by 
the loader. Expressions are of variable length, and terminate 
with an expression-end control byte (see "Expression Evalua­
tion" in this appendix). An expression is evaluated by the ad­
dition or subtraction of values specified by the expression. 

Since the loader must derive values for the origin and start­
ing address of a program, these also require definition. 

Origin 

Byte 0 

10 
Control btte 

0 0 0 0 0 

0 2 3 4 5 6 

This item sets the loader's load-location counter to the 
value designated by the expression immediately following 
the origin control byte. This expression must not contain 
any elements that cannot be evaluated by the loader (see 
II Expression Evaluation" which follows). 

Forward Reference Definition 

Byte 0 

10 
Control btte 

0 0 0 1 0 0 

0 2 3 4 5 6 

01 
7 

01 
7 
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Byte 1 

r 
o 

&yte 2 

I 
o 

7 

Sec~;mg byte of reference number I 
7 

Thi~ item defines the vQh,le (expres~ion) for a forwqrd refer ... 
enc;e~ The refer~nceq expression is the one immediGt.ely 
fo.lloWing byte 2 of this 'oad Hem, and must not contg;n 
any ej~~ents that cannot be evaluated by the loader (see 
"Expr.ion Eval,vation ll whicrh foffows). 

Forwq,rg Reference Definiti9n and Hold 

~yte G 

10 
c. -,.,Z ... 

o 
o 2 345 6 7 
:~yte 1 

o 
Byte 2 

o 

7 

Seco~d I;>yte of reference number 

7 

This item defines the value (expressic;m) for a forward refer­
ence and notifies the loader that this value is to be retained 
in the loaderls symbol table until the module end is encoun­
tered. The referenced expression is the one immediately 
following the name number. It may cQntgin values that have 
not been defined previously, but all such values must be 
available to the loader prior to the module end. 

After generating this load item, the processor need not retain 
the val ue for the forward reference, since that responsibi I ity 
is then assumed by the loader. However, the proc;essor must 
retain the symbol ic name and forward reference number 
assigned to the forward reference (until module end). 

External Definition 

Byte 0 

I.~. Control b~te 

01 0 0 0 1 0 

0 2 3 4 5 6 7 

Byte 1 

I First byte of name number 

0 7 

284 Appendix 0 

Byte 2 

r 
o 7 

This jt~'fI define$ the vQIl.!e (expre$si<:m) fOf fln @xternal 
qefinitiQn name. The narne nIJmber refell to Q previQusly 
dec;lared definition name~ The referenc;ed elC:pr,~sjQn is 
the one immediately follOWing the name nYmber~ 

O_fim~ ~t""lrt 

Byte 0 

This item defines the starting address (expression) to be used 
Of the completion of I~oding. The referenced expressic;m is 
the Qne immediQtely follOWing the c;ontrQI byte. 

EXPRESSION EVALUATION 

A processor must generate an object language expression 
whenever it needs to communicate to the loader one of 
the following; 

1. A program load origin. 

2. A program starting address. 

3. An external definition value. 

4. A forward reference val ue. 

5. A field definition value. 

Such expressions may include sums and differences of con­
stants, addresses, and external or forward reference values 
that, when defined, will themselvesbe constants or addresses. 

After initiation of the expression mode, by the use of a con­
trol byte designating one of the five i terns described above, 
the value of an expression is expressed as follows: 

1. An address value is represented by an offset from the 
control section bo~e plu~ the valIJe of the c:pntroI sec,.. 
tion bgse. 

tlf the modl,lle has fewer than 256 previously assigned name 
numbers, thr s byte is absent. 



2. The value of a constant is added to the accumulated 
sum by generating an Add Constant (see be low) control 
byte followed by the value, right-justified in four 
bytes. 

The offset from the control section base is given as a 
constant representing the number of uni ts of disp lace­
ment from the control section base, at the resolution 
of the address of the item. That is, a word address 
would have its constant portion expressed as a count 
of the number of words offset from the base, whi Ie the 
constant portion of a byte address would be expressed 
as the number of bytes offset from the base. 

The control section base value is accumulated by means 
of an Add Va lue of Dec laration (see below) o~ Subtract 
Value of Declaration load item specifying the desired 
resolution and the declaration number of the control 
section base. The loader adjusts the base value to the 
specified address resolution before adding it to the cur­
rent partial sum for the expression. 

In the case of an absolute address, an Add Absolute 
Section (see below) or Subtract Absolute Section con­
trol byte must be included in the expression to identify 
the value as an address and to specify its resolution. 

3. An external definition of forward reference value is 
included in an expression by means of a load item add­
ing or subtracting the appropriate declaration or for­
ward reference value. If the value is an address, 
the resolution specified in the control byte is used to 
align the value before adding it to the current partial 
sum for the expression. If the value is a constant, no 
alignment is necessary. 

Exp ressi on s a re not eva I uated by the loader un ti I a II re­
quired values are available. In evaluating an expression, 
the loader mai ntains a count of the number of values added 
or subtracted at each of the four possible resolutions. A 
separate counter is used for each resolution, and each 
counter is incremented or decremented by 1 whenever a 
value of the corresponding resolution is added to or sub­
tracted from the loader's expression accumulator. The final 
accumulated sum is a constant, rather than an address 
value, if the final count in all four counters is equal to O. 
If the final count in one (and only one)of the four counters 
isequalto+10r-l, the accumulated sum is a "simple ad­
ress" havi ng the resol uti on of the nonzero counter. If 
more than one of the four counters hava a nonzero final 
count, the accumulated sum is termed a "mixed-resolution 
expression" and is treated as a constant rather than an 
address. 

The resolution of a simple address may be altered by_ 
means of a Change Expression Resolution (see below) 
control byte. However, if the current partial sum is 
either a constant or a mixed-resolution value when the 

Change Expression Resolution control byte occurs, then 
the expression resolution is unaffected. 

Note that the expression for a program load ongl n or 
starting address must resolve to a simple address, and the 
single nonzero resolution counter must have a final count 
of +1 when such expressions are evaluated. 

In converti ng a byte address to a word address, the two least 
significant bits of the address are truncated. Thus, if the 
resulting word address is later changed back to byte resolu­
tion, the referenced byte location will then be the first byte 
(byte 0) of the word. 

After an expression has been evaluated, its final value is 
associated with the appropriate load item. 

In the following diagrams of load item formats, RR refers to 
the address resolution code. The meaning of this code is 
given in the table be low. 

RR Address Resolution 

00 Byte 

01 Halfword 

10 Word 

11 Doubleword 

The load item discussed in this appendix, "Expression 
Evaluation ", may appear only in expressions. 

Add Constant 

Byte 0 

Control byte 
o o o 0 o o 

o 2 3 4 5 6 

Byte 1 

First byte of constant 

o 

Byte 2 

Second byte of constant 

o 

7 

7 

7 
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Byte 3 

Third byteef constant 

o 7 

Byte 4 

Fourth byte of constant 

o 7 

This item causes the specified lour-byte constant to be added 
to the loader's expression accumulator. Negative constants 
are represented in two's complement form. 

Add Absolute Section 

Byte 0 

Control byte 
o 1 0 R 

o 2 3 4 5 6 7 

This item identifies the associated value (expression) as a 
positive absolute address. The address resolution code, RR, 
designates the desired resolution. 

Subtract Absol ute Section 

Byte 0 

Control byte 
o 1 1 o R 

o 2 3 4 5 6 

This item identifies the associated value (expression) as a 
negative absol ute address. The address resol ution code, 
RR, designates the desired resolution. 

Add Val ue of Declaration 

Byte 0 

10 0 

a 

Byte 1 

a 

Byte 2 

a 

Control btte 
0 0 0 

2 3 4 5 

First byte of name number 

f Second byte of name number 

R 

6 

7 

R I 
7 

7 

7 

tIf the module has fewer than 256 previously assigned name 
numbers, this byte is absent. 
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This item causes the value of the specified declaration to be 
added fo the loader's expression accumulator. The address 
resolution code, RR, designates the desired resolution, and 
the name number refers to a previously declared definition 
name that is to be assoc iated with the first location af the 
allocated section. 

One such item must appear in eachexpressian far a reloca­
table address occurring within a control section, adding the 
value of the specified control section declaration (i. e., 
adding the byte address of the first location of the control 
section). 

Add Value of Forward Reference 

Byte 0 

10 
Control byte 

a 0 0 R 

0 1 2 3 4 5 6 7 

Byte 1 

First byte of forward reference number 

o 7 

Byte 2 

Second byte of forward reference number 

a 7 
This item causes the value of the specified forward reference 
to be added to the loader's expression accumulator. The 
address resolution code, RR, designates the desired resolu­
tion, and the designated forward reference must not have 
been defined previously. 

Subtract Value of Declaration 

Byte 0 

10 
0 

Byte 1 

a 
Byte 2 

a 
Control blte 

a 1 0 

2 3 4 5 

First byte of name number 

Second byte of name numbert 

R R I 
6 7 

7 

This item causes the value of the specified declaration to 
be subtracted from the loader's expression accumulator. 
The address resolution code, RR, designates the desired 
resolution, and the name number refers to a previously de­
clared definition name that is to be associated with the 
first location of the allocated section. 



Subtract Val ue of Forward Reference 

Byte 0 

10 0 
Control byte 

o 1 R 

0 2 3 4 5 6 7 

Byte 1 

I First byte of forward reference number 

0 7 

Byte 2 

Second byte of forward reference number 

o 7 

This item causes the value of the specified forward reference 
to be subtracted from the loader's expression accumulator. 
The address resolution code, RR, designates the desired reso­
I ution, and the designated forward reference must not have 
been defined previously. 

Change Expression Resol ution 

Byte 0 

Control byte 
o 1 0 o R 

o 2 3 4 5 6 7 

This item causes the address resolution in the expression to 
be changed to that designated by RR. 

Expression End 

Byte 0 

Control byte 
o o o 0 o 

o 2 3 4 5 6 7 

This item identifies the end of an expression (the value of 
which is contained in the loader's expression accumulator). 

FORMATION OF INTERNAL SYMBOL TABLES· 
The three ob ject code control bytes described below are re­
quired to supply the information necessary in the formation 
of Internal Symbol Tables. 

In the following diagrams of load item formats, Type refers 
to the symbol types suppl ied by the object language and 
maintained in the symbol table. IR refers to the internal 
resolution code. Type and resolution are meaningful only 
when the val ue of a symbol is an address. In this case, it 
is highly likely that the processor knows the type of value 
that is in the associated memory location, and the type field 
identifies it. The resolution field indicates the resolution 
of the location counter at the time the symbol was defined. 
The following tables summarize the combinations of value 
and meaning. 

Symbol Types 

Type Meaning of 5-Bit Code 

00000 Instruction 
00001 Integer 
00010 Short floating point 
00011 Long floating point 
00110 Hexadec imal (also for packed dec imal) 
00111 EBCDIC text (also for unpacked decimal) 
01001 Integer array 
01010 Short fl oati ng-poi nt array 
01011 Long floating-complex array 
01000 Logical array 
10000 Undefined symbol 

Internal Resolution 

IR Address Reso I ut ion 

000 Byte 
001 Halfword 
010 Word 
011 Doub1eword 
100 Constant 

Type Information for External Symbol 

Byte 0 

10 
Control byte 

11 0 0 1 0 0 0 

0 2 3 4 5 6 7 

Byte 1 

T~pe field IR field 

0 4 5 7 

Byte 2 

Name number 

o 7 

Byte 3 (if required) 

Name number (continued) 

o 7 

This item provides type information for external symbols. 
The Type and IR fields are defined above. The name 
number field consists of one or two bytes (depending on the 
current declaration count) which specifies the declaration 
number of the external definition. 

Type and EBCDIC for Internal Symbol 

Byte 0 

01 10 
Contro I byte 

0 0 1 0 0 

0 2 3 4 5 6 7 
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Byte 1 

I Type field IR field 

0 4 5 7 
Byte 2 

I 
Length of name (EBCDIC characters) 

0 7 
Byte 3 

I 

I 

First byte of name in EBCDIC 

0 7 
Byte n 

Last b~te of name in EBCDIC 

o 7 
Byte n + 1, ... 

Expression defining value of internal s 

o 7 

This item suppl i es type and EBCD lC,for an internal symbol. The 
load items for Type and IR are as above. Length of name speci­
fies the length of the EBCDIC name in characters. The name, in 
EBCD Ie, is speci fied in the required number of bytes, followed 
by the expression defining the internal symbol. 

EBCDIC for an Undefined Symbol 

Byte 0 

10 0 

Control byte 

1 0 o o 

I 
0 2 3 4 5 6 7 
Byte 1 

Length of name (EBCD IC characters) 

0 7 
Byte 2 

First byte of name in EBCDIC 

o 7 
Byte n 

last byte of name in EBCDIC 

o 7 

Byte n + 1, n + 2 

Two bytes of symbol associated forward reference number 

o 7 

Th is i tern is used to associate a symbol with a forward reference. 
The length of name and name in EBCD IC are the same as in the 
above item. The last two bytes speci fy the forward reference 
number with which the above symbol is to be associated. 
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LOADING 
Load Absol ute 

Byte 0 

10 
Control byte 

NI 0 0 N N N 

0 2 3 4 5 6 7 

Byte 1 

I 
First byte to be loaded 

0 7 

Byte NNNN 

Last byte to be loaded 

o 7 

This item causes the next NNNN bytes to be loaded abso­
lutely (NNNN is expressed in natural binary form, except 
that 0000 is interpreted as 16 rather than 0). The load loca­
tion counter is advanced appropriately. 

Load Relocatable (Long Form) 

Byte 0 

10 
Control blte 

RI 0 1 Q C R 

0 2 3 4 5 6 7 

Byte 

~ 
First blte of name number 

0 7 

Byte 2 

t 
Second byte of name numbert 

0 7 

This item causes a four-byte word (immediate Iy following this 
load item) to be loaded, and relocates the address field 
according to the address resolution code, RR. Control bit 
C designates whether relocation is to be relative to a for­
ward reference (C = 1) or relative to a declaration (C = 0). 
Control bit Q designates whether a I-byte (Q ::: 1) or a 
2-byte (0 ::: 0) name number follows the control byte of 
this load item. 

tif the module has fewer than 256 previously assigned name 
numbers, this byte is absent. 



If relocation is to be relative to a forward reference, the 
forward reference must not have been defined previously. 
When this load item is encountered by the loader, the load 

location counter can be aligned with a word boundary by 
loading the appropriate number of bytes containing all 
zeros (e.g., by means of a load absolute item). 

Load Re locatab I e (Short Form) 

Byte 0 

Control byte 

C D D D D D 

o 2 3 4 5 6 7 

This item causes a four-byte word {immediately following 
this load item) to be loaded, and relocates the address field 
(word resolution). Control bitC designates whether reloca­
tion is to be re lative to a forward reference (C = 1) or rela­
tive to a declaration (C = 0). The binary number DDDDDD 
is the forward reference number or declaration number by 
which relocation is to be accomplished. 

If relocation is to be re lative to a forward reference, the 
forward reference must n'ot have been defined previously. 
When this load item is encountered by the loader, the load 
location counter must be on a word boundary (see IILoad 
Re I oca tab I e (Long Form) II, above). 

Repeat Load 

Byte 0 

o 
Byte 

o 
Byte 2 

o 

o 
Control byte 

o o 1 

2 3 4 5 6 7 

First byte of repeat count 

7 

Second byte of repeat count 

7 

This item causes the loader to repeat (i. e., perform) the 

subsequent load item a specified number of times. The 
repeat count must be greater than 0, and the load item to 
be repeated must follow the repeat load item immediately. 

Define Field 

Byte 0 

Control byte 

o o o 0 

o 2 3 4 5 6 7 

Byte 1 

t--____ F_ield location constant, in bits (K) 

o 7 
Byte 2 

Field length, in bits (L) ~ 
t------~~~~ 

o 7 

This item defines a value (expression) to be added to a field 
in previously loaded information. The field is of length L 
(1 ~ L ~ 255) and terminates in bit position T, where: 

T = current load bit position -256 +:<. 

The field location constant, K, may have any value from 

1 to 255. The expression to be added to the specified 
field is the one immediately following byte 2 of this load 

item. 

MISCELLANEOUS LOAD ITEMS 

Padding 

Byte 0 

10 
Control bz:te 

01 0 0 0 0 0 0 

0 2 3 4 5 6 7 

Padding bytes are ignored by the loader. The object lan­

guage allows padding as a convenience for processors. 

Module End 

Byte 0 

10 
Control byte 

0 0 0 1 

0 2 3 4 5 6 7 

Byte 1 

10 
Severity level 

0 0 0 E E E 

0 2 3 4 5 6 7 

This item identifies the end of the object module. The 
value EEEE is the error severity level assigned to the 

modu I e by the processor. 

OBJECT MODULE EXAMPLE 

The following example shows the correspondence between 
the statements of a Meta-Symbo I source program and the 
string of ob ject bytes output for that program by the assem­
bler. The program, listed below, has no significance other 
than illustrating typical object code sequences. 
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Example 

DEF AA,BB,CC CC IS UNDEFINED BUT CAUSES NO 
ERROR 

2 REF RZ, RTN EXTERNAL REFERENCES DECLARED 

3 00000 ALPHA CSECT DEFINE CONTROL SECTION ALPHA 

4 OOOC8 ORG 200 DEFINE ORGIN 

5 OOOC8 22000000 N AA LI, CNT 0 DEFINES EXTERNAL AA; CNT IS A 
FWD REF 

6 ooOC9 32000000 N LW,R RZ {R IS A FORWARD REFERENCE; 

7 * RZ IS AN EXTERNAL REFERENCE, AS 

8 * DECLARED IN LINE 2 

9 OOOCA 50000000 N RPT AH,R KON { DEFINES RPT; RAND KON ARE 

10 * FORWARD REFERENCES 

11 OOOCB 69200000 F BCS,2 BB { BB IS AN EXTERNAL DEFINITION 

12 * USED AS A FORWARD REFERENCE 

13 OOOCC 20000001 N AI,CNT CNT IS A FORWARD REFERENCE 

14 OOOCD 680000CA B RPT RPT IS A BACKWARD REFERENCE 

15 OOOCE 68000000 X B RTN RTN IS AN EXTERNAL REFERENCE 

16 OOOCF 0001 A KON DATA, 2 DEFINES KON 

17 00000003 R EQU 3 DEFINES R 

18 00000004 CNT EQU 4 DEFINES CNT 

19 00000 224FFFFF A BB LI, CNT -1 { DEFINES EXTERNAL BB THAT HAS 

20 * ALSO BEEN USED AS A FORWARD 

21 * REFERENCE 

22 00OC8 END AA EN D OF PROGRAM 

CONTROL BYTES (In Binary) 

Begin Record Record number: 0 

00111100 } 
00000000 
011000 11 
0110 1100 

00000011 

00000011 

00000011 

00000101 

00000101 

Record type: not lost, Mode binary, Format: object language. 
Sequence number 0 
Checksum: 99 
Record size: 108 

0302C 1C 1 (hexadecimal code comprising the lood item) 
Declare external definition name (2 bytes) Name:AA Declaration number: 1 

0302C2C2 
Declare externol definition name (2 bytes) Nome: BB Declaration number: 2 

0302C3C3 
Declare external definition name (2 bytes) Name:CC Declaration number: 3 

0502D9E9 
Declare primary reference name (2 bytes) Nome RZ Declaration number: 4 

0503D9E3D5 
Declare primary reference name (3 bytes) Name: RTN Declaration number: 5 
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} 

} 

Record contro I 
informotion not 
part of load item 

Source Li ne 1 

Source Line 2 



Begin Record Record number: 0 

00001010 

00000001 
00100000 

00000010 

00000100 } 
00000001 
00100000 

00000010 

01000100 

00000111 

00100110 

00000010 

10000100 

00000111 

00100110 

00000010 

11001100 

0000011 i 

00100110 

00000010 

OAOI0I00000320200002 
Define external definition 
Number 1 
Add constant: 800 X'320' 
Add value of declaration {byte resolution} 
Number 0 
Express i on end 

040100000320200002 
Origin 
Add constant: 800 X'320' 
Add value of declaration {byte resolution} 
Number 0 
Express i on end 

4422000000 
Load absolute the following 4 bytes: X'22000000' 

07EB0426000002 
Define field 
Field location constant: 235 bits 
Fi eld length: 4 bits 
Add the following expression to the above field: 
Add val ue of forward reference {word resoluti on} 
Number 0 
Express ion end 

8432000000 
Load relocatable (short form). Relocate address field (word resolution) 
Relative to declaration number 4 
The following 4 bytes: X'32000000' 

07EB0426000602 
Define field 
Field location constant: 235 bits 
Field length: 4 bits 
Add the following expression to the above field: 
Add value of forward reference (word resolution) 
Number 6 
Express i on end 

((50000000 
Load relocatable (short form). Relocate address field {word resolution} 
Relative to forward reference number 12 
The following 4 bytes: X'50000000' 

07EB0426000602 
Define field 
Field location constant: 235 bits 
Field length: 4 bits 
Add the following expression to the above field: 
Add value of forward reference (word resolution) 
Number 6 
Express i on end 

Source li ne 5
t 

} Source li ne 4 

Source li ne 5 

Source Li ne 6 

Source Li ne 9 

t No object code is generated for source lines 3 (define control section) or 4 (define origi n) at the time they are encountered. 
The control section is declared at the end of the program after Symbol has determined the number of bytes the program requires. 
The origin definition is generated prior to the first instruction. 
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Begin Record Record number: 0 

11010010 

OlOOOlOO 

oooOOT t 1 

00 100110 

00000010 

10000000 

10000101 

00001000 

0269200000 
Load relocat'obte (short form). Relocate address field (word resolution) 
Relative to forward reference number 18 
The following 4 bytes: X'69200000' 

4420000001 
Load absolute the following 4 bytes: X'2000000 11 

07EB0426000002 
Define field 
Field location constant: 235 bits 
Fi eld length: 4 bits 
Add the following expression to the above field: 
Add value of forword reference {word resolution} 
Number 0 
Express i on end 

80680000CA 
Load relocatable (short form). Relocate address field {word resolution} 
Relotive to declaration number 0 
The following 4 bytes: X '680000CA I 

8568000000 
load relocatable {short form}. Relocate address field (word resolution) 
Relative to declaration number 5 
The following 4 bytes: X'68oo0000' 

08 
Define forward reference (continued in record 1) 

Begin Record Record number: 1 

00011100 
00000001 
11101100 
01010001 

00000001 
00100000 

00000010 

01000010 

00001000 

00000001 
00000010 

00001000 

00000001 
00000010 

Record type: last, Mode: binary, Format: object language. 
Sequence number 1 
Checksum: 236 
Record size: 81 

OOOCO 10000033C200002 (conti nued from record 0) 
Number 12 
Add constant: 828 X'33C' 
Add value of declaration (byte resolution) 
Number 0 
Express i on end 

42001 
Load absolute the following 2 bytes: X'OOO l' 

080006010000000302 
Defi ne forward reference 
Number 6 
Add constant: 3 X'3' 
Expression end 

080000010000000402 
Define forward reference 
Number 0 
Add constant: 4 X'4' 
Expression end 
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} 

} 
} 

} 

} 

} 

Source line 11 

Source Line 13 

Source Line 14 

Source Line 15 

Source line 16 

Record Control 
Information 

Source line 16 

Source Line 17 

Source Line 18 



Begin Record Record number: 1 

00001111 

01000001 

00001000 

00000001 

00000010 

00001010 

00000001 
00100000 

00000010 

01000100 

00001101 
00000001 
00100000 

00000010 

00001011 

00001110 

OF00024100 
Repeat load 
Repeat count: 2 
Load absolute the following 1 bytes: X1001 

0800120100000340200002 
Define forward reference 
Number 18 
Add constant: 832 X' 340 ' 
Add value of declaration (byte resolution) 
Number 0 
Expression end 

OA020100000340200002 
Define external definition 
Number 2 
Add constant: 832 X' 340' 
Add val ue of declaration (byte resolution) 
Number 0 
Express i on end 

44224FFFFF 
Load absolute the following 4 bytes: X' 224FFFFF ' 

ODO 1 00000320200002 
Define start 
Add constant: 800 X' 320' 
Add val ue of declaration (byte resolution) 
Number 0 
Express i on end 

OB000344 
Declare standard control section declaration number: 0 
Access code: Full access. Size 836 X '344' 

OEOO 
Module end 

Severity level: X'O' 

A table summarizing control byte codes for object language load items is given below. 

Object Code Control Byte Type of Load Item 

0 0 0 0 0 0 0 0 Padding 

0 0 0 0 0 0 0 1 Add constant 

0 0 0 0 0 0 1 0 Expression end 

0 0 0 0 0 0 1 1 Declare external definition name 

0 0 0 0 0 1 0 0 Origin 

0 0 0 0 0 1 0 1 Declare primary reference name 

0 0 0 0 0 1 1 0 Dec lare secondary reference name 

0 0 0 0 0 1 1 1 Define field 

0 0 0 0 1 0 0 0 Defi ne forward reference 

0 0 0 0 1 0 0 1 Declare dummy section 

0 0 0 0 1 0 1 0 Define external definition 

} Advance to Word 
Boundary 

Source Line 19 

Source Li ne 22 
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Qbject Code Control 8yte Type of load Item 

0 0 0 0 1 0 1 1 Declare stondord control section 

C 0 0 0 1 1 0 0 Dec lare nonstandqrd control section 

0 0 0 0 1 I 0 1 Defi ne start 

0 0 0 0 1 1 1 0 Module end 

0 0 0 0 1 1 1 1 Repeat load 

0 0 0 1 0 0 0 0 O.fi ne forward r,ference and hold 

0 0 0 1 0 0 0 1 Provide type information for external ,ymbol 

0 0 0 1 0 0 1 0 Provide type Qnd EBCDIC for internal symbol 

0 Q 0 1 0 0 1 1 EBCDIC and fOI'WQrd reference numb~ for undefined symbol 

0 0 0 1 1 1 1 0 Declare page bQufldary control ,actiOA 

0 0 1 0 0 0 R R Add value of declaration 

0 0 1 0 0 1 R R Add value of forward reference 

0 0 1 0 1 0 R R Subtract value of declaration 

0 0 1 0 1 1 R R Subtract value of forward reference 

0 0 1 1 0 0 R R Change expression resolution 

0 0 1 1 0 1 R R Add absolute section 

0 0 1 1 1 0 R R Subtract absolute section 

0 1 0 0 N N N N Load absolute 

0 1 0 1 Q C R R Load relocatable (long form) 

1 C 0 0 0 0 0 0 Load relocatable (short form) 
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APPENDIX E. SIGMA STANDARD COMPRESSED LANGUAGE 

The Sigma Standard Compressed Language is used to repre­
sent source EBCDIC information in a highly compressed form. 

Meta-Symbol (along with several of the uti I ity programs) 
accepts th i s form as input or output, wi II accept updates to 
the compressed input and wi II regenerate source when re­
quested. No information is destroyed in the compression or 
decompression. 

Records may not exceed 108 bytes in I ength. Compressed 
records are punched in the binary mode when represented 
on card media. Therefore, on cards, columns 73 through 
80 are not used and are avai lable for comment or identifi­
cation information. 

The fi rst four bytes of each record are for check i ng purposes. 
They are as follows: 

Byte 1 Identification (OOL 11000) L = 1 for each record 
except the last record, in which case L =0. 

Item Function 

0 Ignore 
1 Not currently assigned 
2 End of line 
3 End of fi Ie 
4 Use 8-bit character that follows t 
5 Use n+ 1 blanks (next 6-bit item is n) 
6 Usen+65 blanks (next 6-bit item is n) 
7 Blank 
8 0 
9 1 

10 2 
11 3 
12 4 
13 5 
14 6 
15 7 
16 8 
17 9 
18 A 
19 B 
20 C 
21 D 
22 E 
23 F 
24 G 
25 H 
26 I 
27 J 
28 K 
29 L 
30 M 
31 N 

Byte 2 Sequence number (0 to 255 and recycles). 

Byte 3 Checksum which is the least significant 8 bits 
of the sum of all bytes in the record except 
the checksum byte itself. Carries out of the 
most significant bit are ignored. If the 
checksum byte is all l's, do not checksum 
the record. 

Byte 4 Number of bytes comprising record including 
the checking bytes (s 108) 

The rest of the record consists of a string of 6-bit and 8-bit 
items. Any partial item at the end of a record is ignored. 

The following six-bit items (decimal number assigned) com­
pri se the stri ng con tro I : 

Item Function 

32 0 
33 P 
34 Q 
35 R 
36 S 
37 T 
38 U 
39 V 
40 W 
41 X 
42 y 
43 Z 
44 
45 < 
46 ( 
47 + 
48 I 
49 & 
50 $ 
51 * 
52 ) 
53 i 
54 ....., 
55 -
56 / 
57 , 
58 % 
59 L.....I 

60 > 
61 : 

62 
, 

63 = 

tEight-bit characters are in un compressed EBCDIC format (e.g., !@#?). 
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INDEX 

Note: For each entry in this index, the number of the most significant page is listed first. Any pages thereafter are listed in 
numerical sequence. 

* command, Ana Iyze, 131 
t command, Analyze, 131 
? command, DRSP, 167 
1400 Series Simulator, 12 
2741, substitutions for nonexistent characters, 276 

A 
accounting, 43 
accounting charges, 44 
accounting log format, 44 
accounting output, 44 
accounting routines, installation, 43 
ADD command, 

Control, 60 
STATS, 89 

ALL command, Analyze, 128 
Analyze, 127, 11 

batch "mode, 127 
command summary, 1 tiJ 
commands, 127 

*, 131 
t, 131 
ALL, 128 
BF, 132 
CLOSE, 133 
COMPARE, 131 
DELTA, 132 
DISPLAY, 128 
DUMP, 133 
END, 133 
HELP, 133 
INPUT, 128 
line feed, 131 
loc, 128 
loc=value, 131 
loc1,loc2, 131 
LP, 132 
MAP, 131 
MONITOR, 131 
NODELTA, 132 
PRINT, 132 
ROWS, 132 
RUN, 128 
SEARCH, 132 
SMASK, 132 
SYMBOLS, 133 
UC, 132 
UNMAP, 131 

displays, 
ALL YCAT buffer adjustment tables, 142 
AVR tables, 149 
channel information table, 145 
COC tables, 147 

core error log buffers, 150 
CPOOLS and corresponding SPOOLS, 151 
current user's AJ IT, 154 
current user's context area, 155 
current user's JIl, 152 
current user's physical pages, 155 
current user's TSTACK, 153 
device control tables, 145 
free queue entries, 144 
I/O channel and device states, 143 
incore user's core, 159 
inswap and outswap user's core, 159 
IOQ tables, 146 
monitor free page chain, 140 
monitor JIl, 152 
monitor root, 156 
partition tables, 138 
patch file, 157 
physical memory allocation, 142 
processor page chain, 142 
processor tables, 139 
RBBAT recovery fi Ie, 156 
reg i sters, 134 
resource allocation tables, 148 
swap tabl es, 137 
symbiont tables, 150 
symbol map, 159 
trap and interrupt, 235 
trap page, 136 
unallocated pages, 143 
user identification, 157 
user page chain, 141 
user state chains, 137 
user tables, 136 

ghost mode, 127 
messages, 160 
on-line mode, 127 
output, 133 

ANLZ (see Analyze) 
ANS COBOL, 8 
ANS tape, xii 
ANSCll, 269,267,274 
APL, 9 
appl ication processors, 12 
auto-call processor, xi i 
automati c recovery, 22 

B 
BASIC, 8 
batch job, xii 
batch processing, 
Batch processor, 11 
BF command, Analyze, 132 
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numerical sequence. 

binary input, xii 
:BLIMIT command, PASS2, 232 
booting from disk, 266 
bootstrap I/O error recovery, 266 
bootstrap operations, 264,260 
BREAK command, 

Control, 67,69 
STATS, 90 

BUILD command, 
RATES, 49 
STATS, 89 

c 
CCI, 5 
CCI scan, 114 
:CHAN command, PASS2, 225 
channel designation codes, 278 
character sets, 267 
charge class, xii 
charge rate table, xii 
eIRC, 13 
CLEAR command, Control, 67 
CLOSE command, Analyze, 133 
COBOL, 8 
COBOL On-Line Debugger, 10 
:COC command, PASS2, 234 
codes, 267 
command processor programming, 116 
command processors, 4 
command summaries, 

Analyze, 160 
Control, 69 
DRSP, 167 
E RR:LIST, 176 
RATES, 51 
STATS, 91 
Super, 36 

COMPARE command, Analyze, 131 
compressed language, 295 
compute time, xii 
concatenation, xii 
conditional patch control commands, 263 
configuration guidelines, 212 
con fi gurat ions 

minimal, 213 
typical, 214 

conflicting reference, xii 
control codes, 267 
control command, xii 
Control Command Interpreter, 5 
CONTROL command, Control, 61 
CONTROL! command, 

Control, 61 
STATS, 90 

control message, xi i 
control parameter, 53,xii 
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Control processor, 53,5,24,25 
command summary, 69 
commands, 59 

ADD, 60 
BREAK, 67,69 
CLEAR, 67 
CONTROL, 61 
CONTROll, 61 
DISPLA Y n, 65 
DROP, 60 
END, 67,69 
UST, 60 
n attribute, 66 
n ottribute=number, 66 
name, 61 
name=number,61 
PARTITION, 65 
PROCEED, 69 
QUIT, 69 
STORE, 66 
TIME, 69 

error messages, 69 
sample command sequence, 69 

cooperative, xii 
core memory requirements, 212 
CP-V configuration guidelines, 212 
CP-V services, 1 
crash analysis, 23 
CREATE command, Super, 26 
current value, 53 

o 
data control block (see DCB) 
DCB, 111,xii 
DCB, diagnostic, 200 
DEF processor, 256 

commands, 
:DELETE, 257. 
:IGNORE, 257 
:INCLUDE, 256 
:WRITE, 257 
END, 257 

examples, 257 
messages, 257 

DEFAULT command, Super, 29 
DEFCOM, 11 
DELETE command, DRSP, 166 
:DELETE command, DEF processor, 257 
Delta, 10 
DELTA command, Analyze, 132 
Delta format patches, 260 
DEVDMP, 124,7 
devi ce designation codes, 278 
device names, 278 
Device Save/Restore processor, 7 
device type codes, 278 
device, standard defaults, 228 



Note: For each entry in this index, the number of the most significant page is listed first. Any pages thereafter are listed in 
numeri cal sequence. 

:DEVICE command, PASS2, 225 
diagnosti c DCB, 200 
diagnostics (see on-line peripheral diagnostic facilities) 
DISPLAY command 

Analyze, 128 
STATS, 90 
SYSCON, 192 

display items, 53 
DISPLAY n command, Control, 65 
DROP command, 

Control, 60 
STATS, 89 

DRSP, 165 
commands, 

?, 167 
DELETE, 166 
END, 167 
ENTER, 165 
LIST, 166 
LIST ALL, 166 
REPLACE, 166 

command summary, 167 
error messages, 167 
limitations and restrictions, 167 

DUMP command, Analyze, 133 
Dynamic Replacement of Shared Processors (see DRSP) 

E 
EASY, 5 
EBCDIC, 268,267 
Edit, 11 
EDMS, 12 
:ELIMIT command, PASS2, 232 
END command 

DEF processor, 257 
Analyze, 133 
Control, 69,67 
DRSP, 167 
ERR:LIST, 175 
RATES, 51 
STATS, 91 
Super, 36 
SYSCON, 194 

ENTER command, DRSP, 165 
E RR:FI L, 177 
ERR:LIST, 174,6 

command summary, 176 
commands, 

END, 175 
HELP, 175 
LIST, 174 

ERR:SUM, 175,6 
ERRFILE, 174 
ERRFILE formats, 177 

bad granule release, 187 
configuration record, 186 
correctabl e seek error, 185 

devi ce error, 183 
duplicate entries, 186 
enqueue tabl e overflow, 188 
errlog record length error, 181 
file inconsistency error, 185 
hardware errors, 184 
I/O activity count, 188 
illegal entry type, 182 
incorrect time, 182 
lost entry indicator, 186 
memory fault interrupt, 182 
memory parity secondary record, 188 
MFI primary record, 188 
operator message, 187 
partitioned resource, 188 
power on, 186 
processor fault interrupt, 182 
read error, 181 
returned resource, 188 
secondary records for devi ce errors, 184 
Sigma 9 instruction exception, 186 
SIO fai lure, 182 
software-detected symbiont inconsistenci es, 185 
system identification, 187 
system startup, 184 
timeout, 183 
time stamp, 187 
unexpected interrupt, 183 
watchdog timer, 185 

ERRMSG, 172 
error and fai lure logging, 22 
error detection and recovery, 21 
error log 

analysis, 22 
display, 174 
reading, 189 
writing, 189 

error message file, 172 
error m essag es 

Analyze, 160 
Control, 69 
DEF, 257 
DRSP, 167 
ERR:LIST, 176 
ERR:SUM, 176 
GENMD, 263 
LOCCT, 252 
PASSO, 266 
PASS2, 240 
PASS3, 254 
RATES, 51 
STATS, 91 
Summary, 105 
Super, 36 
SYSCON, 196 

error record terminology, 178 
error records, 177 
executi on contro I processors, 10 
external reference, xi i 
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numerical sequence. 

F 
FAST command, Super, 30 
Fast Save processor (see FSAVE) 
:FAUTH command, PASS2, 239 
FDP, 10 
FILE command, STATS, 90 
file extension, 116, xii 
fi Ie identification, 112 
file maintenance, 22 
file maintenance processors, 

DEVDMP, 124 
exceptional procedures, 125 
FILL, 123 
FRES, 123 
FSAVE, 123 
GAC, 124 
HGPRECON, 123 
PACKRECON, 123 
recommended usage, 124 

Fi Ie Restore processor (see FRES) 
file storage requirements, 212 
fi Ie system maintenance, 123 
fi les, restoring, 124 
fi les, saving, 124 
FILL processor, 123,5 
fixed monitor locations, 109 
FLAG, 8 
FORTRAN, 7 
FORTRAN Debug Package, 10 
FORTRAN Load and Go processor, 8 
FPT, xii 
FRES, 123,6 
:F RGD command, PASS2, 239 
FSAVE, 123,6 
function parameter table, xii 

G 
GAC, 124,6 
:GENDCB command, 262 
General Purpose Discrete Simulator, 13 
GENMD 

commands 
GENMD, 262 
LI ST [D) ,262 

error messages, 263 
patches, 262 

ghost job, initiating, 190 
ghost jobs, xii 
:GLIMIT command, PASS2, 232 
global symbol, xii 
GO file, xii 
GPDS, 13 
granule, xii 
granule accounting, 125 
Granule Accounting Cleanup processor (see GAC) 
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H 
handl er entry points, 226 
hardware error log display, 174 
hardware-error d iagnosti c CAls, 189 

access directly for diagnostics, 190 
initiate ghost job, 190 
read error log, 189 
write error log, 189 

HELP command 
Analyze, 133 
ERR:LIST, 175 
STATS, 88 
Summary, 96 

HGPRECON, 123 

I/O scheduling, 19 
:IGNORE command, DEF processor, 257 
:IMC command, PASS2, 232 
:INCLUDE command, DEF processor, 256 
INPUT command, Analyze, 128 
interaction time, xi i 
:INTLB command, PASS2, 239 

J 

J IT, 109, xii 
job information table, 109, xii 
job resource attributes, 64 
job step, xi i 

K 
key, xii 
key-in, xi i 

L 
Label, 6 
language processors, 7 
:LDEV command, PASS2, 229 
I ibrari es, 118 
library load module, xii 
LIMIT control command, 25 
limit management, 24 
line feed command, Analyze, 131 
Link, 10 
linking loader, xii 
LIST command, 

Control, 60 
DRSP, 166 
ERR:LIST, 174 
STATS, 89 



Note: For each entry in this index, the number of the most significant page is listed first. Any pages thereafter are listed in 
numerical sequence. 

Summary, 96 
Super, 29 

LISTALL command, DRSP, 166 
LISTDIR, 6 
LM, xiii 
Load, 10 
load map, XIII 

load module, xiii 
loc command, Analyze, 128 
loc=value command, Analyze, 131 
loc1, loc2 command, Analyze, 131 
LOCCT, 251 

examples, 251 
messages, 252 

log-on connection, 108 
log-on controls, 26 
logical devi ce, xiii 
logical device stream, xiii 
LOGON/LOGOFF, 4 
LP command, Analyze, 132 

M 
M:BLIST procedure, 202 
M:DCLOSE procedure, 202 
M:DDCB procedure, 200 
M:DMQ,t;> procedure, 204 
~DOPEN procedure, 201 
M~LOC K procedure, 203 
M:MAP procedure, 204 
M:SIO procedure, 203 
Manage, 9 
MAP command, Analyze, 131 
master system tape, 223 
memory con tro I , 110 
memory layout, 19 
memory management, 15 
Meta-Symbol, 7 
MODIFY command, Super, 28 ". 
MODNUM command, SYSCON, 193' 
:MON command, PASS2, 235 
monitor, 14,xiii 
MONITOR command, Analyze, 131 
monitor dump analysis program, 127 
Multi-Batch Scheduler, 63 

N 

n attribute command, Control, 66 
n attribute= number command, Control, 66 
name command, Control, 61 
name==number command, Control, 61 
NODELTA command, Analyze, 133 

o 
object language, 279, xiii 
object module, xiii 
:OLIMIT command, PASS2, 232 
on-line diagnostics and exercisers, 22 
on-I ine job, xii i 
on-line peripheral diagnostic facilities, 199 

abnormal codes and messages, 204 
F :DIAG DDCB, 204 
M:BLIST, 202 
M:DCLOSE, 202 
M:DDCB, 200 
M:DMOD , 204 
M:DOPEN, 201 
M:DPART, 195 
M:DRET, 196 
M:LOCK, 203 
M:MAP, 204 
M:SIO, 203 
restrictions, 199 

operational labels, 277, xii i 
:OPLBLT command, PASS2, 230 
overlay loader, xii i 
overlay program, xi ii 
overlay restrictions, 110 

p 

PACKRECON, 123,7 
:PART command, PASS2, 238 
partition attributes, 53 
PARTITION command, 

Control, 65 
SYSCON, 193 

partitions, 63 
PASSO, 266 

error messages, 266 
PASS2, 225,24,25 

commands, 221,225 
:BLIMIT, 232 
:CHAN, 225 
:COC, 234 
:DEVICE, 225 
:ELIMIT, 232 
:FAUTH, 239 
:FRGD, 239 
:GLIMIT, 232 
:IMC, 232 
:INTLB, 239 
:LDEV, 229 
:MON, 235 
:OLIMIT, 232 
:OPLBLT, 230 
:PART, 238 
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:RES, 231 
:SOEVICE, 229 
:SPROCS, 237 

control C:Omfndnd sequenc:::@, 240 
locd tliodu/e$ cnd fi fes, 241 
me.ages, 2-40 
ovetl"y structure, 240 

PASS3, 253 
exam pi es, 253 
mestCifges, 254 

patch control commands, conditional, 263 
patch deek structure, 260 
patch deck symbol tdble, 261 
pdtch dack; comment cord., 264 
patch fife creation, 264 
patches; Delta format, 260 
patching operdtions; 260 
pel, 11 
peripheral diagnostic facilities (!lee on-lina peripherol 

diagnostic foci lities), 199 
performance control, 53 
performance measurements, 53 
Peri pheral Conversion languoge; 11 
peripheral equipment requirements; 213 
physical device, xiii 
physical device names, 278 
PRINT command, Analyze, 132 
PRINi eotflmand; RAiES, 51 
PROCEED command 

STATS, 90 
Control, 69 

processor management, 19 
processor, auto-call, xii 
processor, service, 11 
processors, 4 

appl ication, 12 
command, 4 
execution control, 10 
language, 7 
shared processor fac i I iti es, 108 
system management, 5 
user, 14 

program product, xi ii 
prompt character, xii i 
protecti ve mode, xi i i 
PSECT directive, 199 
public libraries, 118,xiii 
public programs, 108 

Q 

QUIT commands, Control, 69 
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R 
:RATE file, 44,50 
RATES processor, 44,5 

cotflfnahd summary, 51 
commtal'lds 

BUllD; 49 
EN!:>, 51 
PRINT; 51 

errOr messages, 51 
:RBlOG fl Ie, 26 
read ettbr log,. 199 
real-time processing, 2 
reconstruction, private volume, 125 
recovery, 22 
reentrant, xiii 
relative allocdtion, XII' 

relocatdble object module, XII' 

remote processing, 2,30; xiii 
REMOVE command, Super, 30 
REPLACE command, DRSP, 166 
:RES command; PASS2, 231 
resident program, xii i 
resource management, 24 
response time, xiii 
restori ng fi I es, 124 
RETURN command, SYSCON, 193 
ROM, xiii 
ROWS command, Analyze, 132 
RUN command, Analyze, 128 

s 
saving a device, 125 
saving fi les, 124 
scheduler, xiii 
schedul er inputs, 15 
schedul er operation, 18 
scheduler output, 17 
schedu I er status queues, 17 
schedul ing, 63, 15 
:SDEVICE command, PASS2, 229 
SEARCH command, Analyze, 132 
secondary storage, xiii 
semi-protective mode, xiii 
service processors, 11 
session time, xiv 
shared file use, 116 
shared processor, xi v 
shared processor facilities, 108 
shared processor maintenance, 165 
shared processors, standard, 238 
shared programs, 108 
siding, xiv 
Sigma standard compressed language, 295 
Sigma standard object language, 279 
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Simulation Language, 9 
Sl-l, 9 
SMASK command, Analyze, 132 
Sort/Merge, 12 
source language, xiv 
special code properties, 267 
special shared processor, xiv 
specific allocation, xiv 
:SPROCS command, PASS2, 237 
SR1-SR4, xiv 
standard device type defaults, 228 
static core module, xiv 
STATS, 74,6,53 

command summary, 91 
commands, 

ADD, 89 
BREAK, 90 
BUILD, 89 
CONTROLl, 90 
DISPLAY, 90 
DROP, 89 
END, 91 
FILE, 90 
HELP, 88 
LIST, 89 
PROCEED, 90 
TIME, 90 

displays, 
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