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Table 2. Xerox ANS COBOL Compiler Diagnostics (cont.)

Message Severity
Number Message Strength | Level
259 LITERAL MISSING AFTER 'BY' 7
260 IDENTIFIER/INTEG ER/MNEMONIC-NAME MISSING AFTER 'BEFORE/

AFTER ADVANCING'
261 RECORD-NAME MISSING AFTER 'WRITE'
262 IDENTIFIER/LITERAL /IMDEX-NAME MISSING AFTER 'FROM'/

TO/BY! 7
263 IDENTIFIER MISSING AFTER 'TO! 7
264 IDENTIFIER MISSING AFTER 'TO'/'GIVING' 7
265 IDEMTIFIER MISSING AFTER 'COMPUTE' 7
266 IDENTIFIFR MISSING AFTER 'INSPECT! 7
267 IDENTIFIER t41SS1MIG AFTER 'DEPENDING ON! 7
268 IDENTIFIER MISSING AFTER 'INTO' 7
269 IDENTIFIER MISSING AFTER 'FROM' 7
270 IDENTIFIER MISSING AFTER 'SEARCH! 7
271 IDENTIFIER MISSING AFTER 'ACCEPT! 7
272 PROCEDURE-NAME MISSING 7
273 MISSING /INCORRECT STATEMENT AFTER 'AT END'/'INVALID

KEY'/'SIZE ERROR’ 7
274 REQUIRED WORD(S) 'NEXT SENTENCE' MISSING 7

275 SUBROUTINE-NAME MISSING AFTER 'ENTER' 7

276 IDENTIFIER/LITERAL INVALID OR MISSING 7
277 IDENTIFIER/INDEX-NAME MISSING AFTER 'VARYING'/'SET'/'AFTER' 7
278 IDENTIFIER/LITERAL MISSING AFTER 'INTO'/'FROM'/'BY" 7
279 NUMBER OF USE STATEMENTS EXCEEDS 64—COMPILATION ABORTED F
280 SIZE FOR THIS SECTION HAS EXCEEDED 65K 7
281 UNDEFINED/IINVALID REPORT NAME 2
282 NOT ENOUGH DYMNAMIC MEMORY--COMPILATION ABORTED F B
283 SOURCE IMAGE EXCEEDED 80 CHARACTERS — TRUNCATED P 0
284 SOURCE IMAG ¢ EXCFEDED 140 CHARACTERS=~COMPILATION ABORTED F B
285 INVALID/MISSING REPORT RECORD--COMPILATION ABORTED F B
286 UNDEFINED CONTROL FIELD, IGNORED 7
287 INVALID DATA USAGE IN CLASS TEST 4
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7. RUN-TIME SUBROUTINES, SERVICES AND DIAGNOSTICS

Library Subroutines

Table 3 shows subroutines contained in the system library that may be referenced by COBOL object programs.

Table 3. COBOL Object Program Subroutines

Element Entry
File Points Function
C:ALT ALTER of an overlay segment handler
C:ALT
C:BIS Binary search subroutine
C:BIS
C:CBP Alphanumeric comparison overlap handler
C:CBP
-
C:CHKPT Checkpoint routines
C:CKP Record checkpoints
C:INT IINT key=-in entry point
C:MIN CLOCK=UNITS (minutes) value
C:TIM Timer interrupt routine
C:CONV Data conversion subroutines
C:CBD Binary to packed decimal
C:CDB Packed decimal to binary
C:CDE Packed decimal to floating=point short format
C:CDF Packed decimal to floating=peint long format
C:CED Floating=-point short format to packed decimal
C:CFD Floating-point long format to packed decimal
C:DBD Binary to unpacked decimal
C:DED Floating=-point short format to unpacked decimal
C:bFD Floating-point long format to unpacked decimai
C:DECL /O label declaratives handler
C:ABF After beginning file label
C:ABR After beginning reel label
C:AEF | After ending file label
C:AER After ending reel label
C:BBF Before beginning file label
C:BBR Before beginning reel label
C:BEF Before ending file label
C:BER Before ending reel label
C:CLD Close

Run~Time Subroutines Services and Diagnostics
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Table 3. COBOL Object Program Subroutines (cont.)

Element Entry

File Points Function

C:DECL C:ERD Error declaratives

(cont.) C:OPD Open
C:RLD Read
C:WLD Write

C:DPD Double precision division
C:DPD

C:DPM Double precision multiplication
C:DPM

C:ERR Illegitimate control transfers handler
C:ERR

C:EXP Interface for exponentiation routines
C:EXP

C:INS Run~time routine for INSPECT
C:INS

C:LIO Input/output handlers
C:ABA Abnormal return
C:CIB Close input buffer
C:CLS Close a DCB
C:ERA Error return
C:OPN Open a DCB
C:RLR Read
C:WLR Write
C:WOB Write output block

C:NTS | Run-time routine for UNSTRING
C:NTS

C:NCRS Bypassing co-resident sort
C:SRT

, C:RND Arithmetic rounding subroutine

C:RND

C:STN Run-time routine for STRING
C:STN

C.SZT Size error testing
C:SZT
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Table 3. COBOL Object Program Subroutines (cont. )

Element Entry
File Points Function
C:TRC Trace control subroutine
C:TRC
C:TRX
C:TRP Trap hc!mdler
C:TRP Trap processor
C:TRN Abort suppression flag
C:RRG Report Writer subroutines
C:RRA Return point from Declarative routine and GROUP INDICATE presetting
C:RRB Return point from summing {(control footing level)
C:RRC Return point from print line formation
C:RRD Return point from SUM counter resetting
C:RRE Return point from control field preservation
C:RRF Return point from summing (detail level)
C:RRG GENERATE entry point
C:RRH TERMINATE entry point
C:RRI INITIATE entry point
C:RRJ Return point from GROUP INDICATE clearing
C:RRK Entry point for erroneous use of report with no prior INITIATE statement
C:RRQ Return point from control break testing — no break
C:RRR Return point upon control break at level 1
C:RRS - Return point upon control break at level 2
C:RRT Return point upon control break at level 3
C:RRU Return point upon control breck at level 4
C:RRV Return point upon control break at level 5
C:RRW Return point upon control break at level 6
C:RRX Return point upon control break at level 7
C:RRY Return point upon control break at level 8
C:RRZ Return point upon control break at fevel 9
C:VPL Variable records handler
C:VPL

Library Subroutines
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Subprogram Calls

The ENTER subroutine-name statement as implemented in the Xerox ANS COBOL language causes generation of a
calling sequence to the external definition subroutine-name. All such calling sequences are issued in the form of
Xerox Standard Calling Sequences:

1. The number of arguments is passed in register 14.

2. The linking register is 15.

Each parameter is represented in the pointer word vector by a single word whose format is

0 Code Must Address
be zero
0 1 89 12 13 31

where -

Bit O indicates whether the Address field is indirect. (COBOL issues direct references only; thus, this bit
is always zero. )

i::feziefliild ] are filled as follows:
Data COBOL Bit Value of Contents of
Type Description Code Field Address Field
Binary INDEX or 00000010 WA (parameter)
COMPUTATIONAL

Floating short COMPUTATIONAL-1 00000100 WA (parameter)
Floating long COMPUTATIONAL-2 00001000 WA (parameter)
Packed decimal COMPUTATIONAL-3 100xxxx0t BA (parameter)
EBCDIC DISPLAY 10100000 BA (parameter)
DCB (Data Control Block) file-name 10100011 WA (parameter)
Program location ) procedure-name 00000001 WA (parameter)
Fexxx (bits 4 through 7) indicates decimal length is in the same format as the Decimal Instructions.

Special Interfaces to Hardware and Monitor Services

The cababilities described in this section are implemented in the form of assembly language routines that can
be added to the run-time library at the user's option. Each routine is independent and any combination of
services can be elected for a given installation. 1n general, these routines contain Xerox defined entry points which
the user programmer cites by symbolic name in an ENTER verb in his COBOL syntax. The ENTER for each routine
must generally contain a string of data names which (at run-time) contain parameter values defining the nature of
the service to be provided. The order of the parameters is strictly defined and it is the user's responsibility to pro-
vide the correct values. In effect, these routines are "super-macros” for providing services not available in the
Xerox ANS COBOL language. ' /
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The specifications below define the service to be provided and the anticipated ENTER syntax required, Some of
the individual services may be implemented, as subsections of one run-time routine, thereby requiring a somewhot
smaller total number of machine language programs in the run-time library.

The services provided are

1.

Delete a record from a keyed file,
The user's file must have been the subject of an "OPEN INPUT-OUTPUT" statement. In this case,

the value to be used as the monitor key will be picked up from the user’'s data area and used in an
M:DELREC call,

User Syntax:

ENTER DELETER file-name, data-name-1, data-name-2[, procedure-name]

where
DELETER is the entry point in the run-time routine.
file~nome is the appropriate FD name,
data-name-1 contains the monitor record key (DISPLAY).
data-name -2 contains the length of data-name-1 (COMPUTATIONAL).
procedure-name is to be executed if the specified key is not found in the file. This parameter
is optional.
Get the monitor key and actual record size of the last processed record in a file,

The required values are abstracted from the KBUF and ARS areas of the DCB.

User Syntax:

ENTER LASTKEY file~-name, data-name-1, data~name-2[, data~name-3]

where
LASTKEY is the entry point in the run~time routine,
file-name is the appropriate FD name.

data~name-1 is the area into which the monitor key of the [ast record read or written will be

inserted (DISPLAY).

data-name -2 isthe area into which the length of the monitor key wili be inserted (COMPUTATIONAL).
This value will be zero if no key was found,

data-name-3 is the area into which the actual size, in bytes, of the last record read or written
will be inserted (COMPUTATIONAL), This porameter is optional,

Set a file to keyed sequential access and position to a specified key value. The user who wishes to process
a keyed file sequentially is required to specify "ACCESS IS SEQUENTIAL", The user is expected to open
the file as sequenfial and then call upon this routine to redefine it as "keyed sequential”. The file will
then be positioned to the specified key value and o reiurn will be made to the user program where reading
will proceed sequentially., If a record exists whose key matches the specified value, it will be the first
record accessed by the next sequential read. If the sgacified key is not in the file, the next sequential
read will access the first record with a higher key velue,
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User Syntax:

ENTER START file-nome, data~name~1, data-name=~2

where

START is the entry point in the run-time routine,

file-name is the gpropriate FD name (SEQUENTIAL),

data-name-1 contaiﬁs the monitor record key (DISPLAY).

data-name-2 contains the length of data-name-1 (COMPUTATIONAL).
Note that the redefinition of the consecutive file to keyed sequential occurs by executing an M:CLOSE
and then an M:OPEN,

4, Skip nrecords in a file,

Uses the monitor PRECORD routine to skip forward over the specified number of records. If the file is mon-
itor formatted, n logical records will be bypassed; if user formatted, n physical records will be skipped.
This routine does not allow skipping from the middle of a physical record in a user-formatted file,
nor does it account for blocks already in memory due to double buffering. The user is responsible for re-
ducing his skip count in such a situation,

User Syntax:

ENTER SKIP file=name, data-nome-1{, procedure~name]

where
SKIP is the entry point in the run-time routine,
file-name is the appropriate FD name,

data-name-1 contains the number of records to skip (COMPUTATIONAL). A negative number
indicates reversed skipping. The number of records yet to be skipped will be stored in data-name-1
upon completion.

procedure~name is to be executed if either of the following abnormal conditions occurs: end-of-file,
end-of-tape (user-formatted file). The number of records yet fo be skipped is placed in the actual
record size field (ARS) of the associated DCB. This parameter is optional.

5. Close and release disk file to the monitor.
This routine closes and releases disk files to the monitor when the COBOL programmer is through using them.

. User Syntax:

ENTER RELFILES file-name-1, file~name-2, ..., file-name-n

where
RELFILES is the entry point in the run~time routine,

file=name-1 is an appropriate FD nams.

file=name-n is the last of multiple files to be closed and released.
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Get current date, time, and sense switch settings.

This routine picks up the current date, time, and sense switch settings, and makes them available to the
user program. The routine optionally picks up the current number of lines per page from a printer DCB.
This value is set by the (LINES, value) parameter in the !ASSIGN card.

User Syntax:

ENTER GETCOM data-name=1[, print-file-name]

where

GETCOM is the entry point in the run~time routine.

data-name-1 is a 26-byte area (DISPLAY) into which will be inserted the following information:
bytes 1-6 the pseudo-switch settings; O is off, 1 is on.
bytes 7-8 blank.

bytes 9-24  time and date, in the monitor form HH:MM MON DD, 'YY (hours, minutes,
month, day, year),

bytes 25-26 number of lines per page in the printer DCB.
print-file-name is the appropriate FD name corresponding to the printer DCB.
Transform data to new collating sequence.
Allows the user to translate up to 255 bytes of data to any specified collating sequence. The user is
responsible for constructing a 256-byte table containing the target collating sequence. The run~time rou-
tine uses the Translate Byte String instruction to accomplish the transformation. The target translation
table is defined by the user in much the same way that key translation is specified in the Sigma Sort.

User Syntax:

ENTER TRANSFORM data-name-1, data-name=-2, data-name-3

where

TRANSFORM is the entry point in the run-time routine.
data-name-1 contains up to 255 bytes of data to be transformed (DISPLAY).
data-name-2 . contains the actual length of the byte string to be transformed (COMPUTATIONAL).

data-name-3 is a 256-byte translation table containing the target collating sequence. Data-name-1
and data-name=-3 must start on word boundaries.

Set a data area to zero.
Allows the user to background large data areas to EBCDIC zero ('FO').
User Syntax:
ENTER SETZERO data-name-1, data-name-2
where

SETZERO is the entry point in the run-time routine.
data~name=-1 is the area to set to zero (DISPLAY).

data-name=2 is the byte length of the area to be set to zero (COMPUTATIONAL). Maximum
value is 32,767,

Library Subroutines
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9. Set a data area to blanks.

Allows the user to background large data areas to EBCDIC blank ('40').
User Syntax:

ENTER SETBLANK data-name=1, data~name-2

where
SETBLANK is the enfry point in the run-time routine.
data-name-1 is the area to be set to blanks (DISPLAY).

data=name-2 is the byte length of the area to be set to blanks (COMPUTATIONAL). Maximum
value is 32,767.

10. Signal operator to change printer form or punch card stock.
Allows the user to request a change in the form used on the specified output device (card punch or line
printer). Any message, up to 255 bytes long, may be inserted into the output symbiont stream. The mes-
sage, generally directions to the computer operator, is automatically intercepted at actual print (or punch)
time, directed to the operator's console, and the output symbiont is suspended. Upon performance of the
action specified in the user programmer's message, the symbiont can be restarted and printing or punching
continved. Note that a second message is required later to cause restoration of o "standard" form for the
next job.
User Syntax:
ENTER FORMESS file=name, dota-name-1, data-name-2
where
FORMESS is the entry point in the run-time routine.
file~name is the appropriate output FD name.
data~name-1 is the message to be inserted in the print or punch output symbiont (DISPLAY).
data=name-2 is the length of the message (COMPUTATIONAL). Maximum value is 255.
COBOL Error Codes

In addition to the error and abnormal returns documented in the appropriate BPM/CP=V monitor reference manuals,
code numbers 80 through 9F (hexadecimal) are reserved for the COBOL compiler and object programs. Table 4 de-

fines these codes.

Table 4, COBOL Error Codes

72 COBOL Error Codes

Code Procedure
{Hexadecimal) Name Meaning
01 OPEN Opening a DCB with insufficient information,
03 OPEN Nonexistent name.
04 PRECORD Beginning of file.
READ
07 READ Lost data (buffer size smaller than recard read).




Table 4. COBOL Error Codes (cont. )

Code Procedure
(Hexadecimal) Noame Meaning
0A CLOSE Closing an unopened file,
13 WRITE Requested key not found on an UPDATE file,
DELREC

14 OPEN Insufficient information to identify o file.

15 WRITE lilegal sequence of operations on an INOUT file,
DELREC
16 WRITE NEWKEY option specified on already existing key,
17 WRITE NEWKEY option not specified on key for OUT or QUTIN
files.
18 WRITE KEY not in proper sequence,
1C READ End of tape.
WRITE
PRECORD

1D READ Beginning of tape.
PRECORD

2E OPEN Opening an open file,

80 READ/WRITE Request to READ/WRITE an unopened file,

82 OPEN Unable to obtain dynamic area for blocking/deblocking.

86 READ Logical Record read is larger than maximum size (MAXSIZE)
specification in COBOL program,

87 READ The sum of the record prefix count is not equal to the block
prefix count,

88 READ The block prefix count does not agree with the actual record
size read by the system (ARS).

89 WRITE User is aitempting to write a logical record that is too large
for his blocking buffer (a logical record cannot be greater
than eight bytes smaller than maximum blocksize).

8C Gep ! Common page not available,

8D Object Pro~ Sort error.

gram Sort 2
8F OPEN Opening a locked file,
90 Report Writer ? Report not initiated.
GENERATE
TERMINATE
2 Report Writer 3 Report already initiated.

INITIATE
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Table 4. COBOL Error Codes (cont.)

Code Procedure

(Hexadecimal) Name Meaning

92 Report Writer? Incompatible line spacing.

99 C:VPL Value of data=name in OCCURS DEPENDING OM clause

exceeds the maximum specified.

9A Object Program Invalid calling sequence for run-time library subroutine.
ENTER

9E Object . Erroneous transfer of control .
Program*

9F Compiler Internal 1/O errors.

Notes:

1 SR1 contains zero.

2 Ré contains one of the following values:

0! (Sort error — in and out record count out of balance)
02 (Sort aborted — 1/O error)

03 (Sort aborted — specification error)

04 (Sort aborted — registers give reason)

05 (Sort aborted = memory overflow)

06 (Sort aborted — illegal own=-code action request)

07 (Reserved for future use)

08 (Sort aborted — illegal decimal key)
09 (Sort error — sequence error in output file)

3 SR1 contains location of call to C:RRG; SR3 (bytes 1 through 3) contains address of Report Table
(R:report=name) .

« No register settings are significant.

The only COBOL run=time diagnostic is of the form
PROGRAM ABORTED--ERROR CODE nn nn
xxxxx IS FD=-INAME

REL. INST. LOCATION IS yyyyyyyy

where
nn nn is the appropriate 4-digit error code and subcode number.
XXXXX is the name of the file.
YYYYYYYY is the relative location of the instruction causing the error.

In each case that an error is incurred, the action taken is to abort the current job. The STEP condition code is set

to 6. (Refer to the CP-V Batch Processing Reference Manual, 90 17 64, for the STEP command.)

The error code is contained in byte 0 of SR3. Except where footnoted above, the DCB address is contained in bytes

1 through 3 of SR3 and the location following the associated CALT instruction is communicated in SR1,
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APPENDIX. REFERENCE TABLES

This appendix contains the following reference material:

Title

Standard Symbols and Codes

Standard 8-Bit Computer Codes (EBCDIC)
Standard 7-Bit Communication Codes (ANSCII)
Standard Symbol~Code Correspondences
Hexadecimal Arithmetic

Addition Table
Multiplication Table

Table of Powers of Sixteenig
Table of Powers of Tenyg

Hexadecimal-Decimal Integer Cornversion Table
Hexadecimal-Decimal Fraction Conversion Table
Table of Powers of Two

Mathematical Constants

STANDARD SYMBOLS AND CODES

The symbol and code standards described in this publication
are applicable to all Xerox computer products, both hard-

ware and software. They may be expanded or altered from
time to time to meet changing requirements.

The symbols listed here include two types: graphic symbols
and control characters, Graphic symbols are displayable
and printable; control characters are not. Hybrids are SP,
the symbo! for a blank space; and DEL, the delete code,
which is not considered a control command,

Three types of code are shown: (1) the 8-bit Xerox Standard
Computer Code, i.e., the Extended Binary-Coded-Decimal
Interchange Code (EBCDIC); (2) the 7-bit American National
Standard Code for Information Interchange (ANSCII); and
(3) the Xerox standard card code.

STANDARD CHARACTER SETS
1. EBCDIC

57-character set: uppercase letters, numerals, space,
anrd & - / . < > ()Y + 1 §
s, % @ v =
63-character set: same as obove plus £ | ?
" -

—

89~character set: same as 63-character set plus
lowercase letters

2, ANSCII
64~character set: uppercase letters, numerals, space,
and | " $§ % & ' ( ) * + , -
./ N\ ; = < > 7?2 @& [ ]
A~ # '

95-character set: same as above plus lowercase letters
[}
and { } } ~

CONTROL CODES

In addition to the standard character sets listed above, the
symbol repertoire includes 37 control codes and the hybrid
code DEL (hybrid code SP is considered part of all ¢charac-
ter sets). These are listed in the table titled Standard

Symbol-Code Correspondences.

SPECIAL CODE PROPERTIES

The following two properties of all standard codes will be
retained for future standard code extensions:

1. All control codes, and only the control codes, have
their two high-order bits equal to "00", DEL is not
considered a control code,

2. No two graphic EBCDIC codes have their seven low-
order bits equal,
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STANDARD 8-BIT COMPUTER CODES (EBCDIC)

Most Significont Digits NOTES:
Hexadecimal 0 | 2 3 4 5 6 7 8 9 A B C D F
eradecimo s N U P e E 1 The characters =~ \{ } [ ] are ANSCII
Binary 0000}0001 { 0010{0011{0100{0101 {0110} 011} | 1000} 1001 |1010 [ 1011| 1100|1101 | 1110|1111 characters that do not appeor in any of the
7 EBCDIC-based charocter sets, though they
o | 0000 NUL|DLE | ds ! . % 0 are shown in the EBCDIC table.
T T v y/ [ ) 2 The characters ¢ | =o i
. ppear in the 63- ond
' R OAogl.,_ - SOH, DCl| s ///A///// ,% I \ A ! ! 89~character EBCDIC sets but not in either
2, boio ST 10€2) 6 ///////W b k s i ! B K S 2 of the ANSCli-based sets. However, Xerox
SR S, VA;// // /V /4 ; software translates the charocters ¢
. . into ANSCII characters os follows:
EREL ETX |DC3 ]| si 74/4//%/4 e[ feffr]s
4 1 0100 EOT | DC4 ////%// dlm|lv ] o|m|ula4
§ o o T _ 5,,,/, /777777777 S ; EBCDIC ANSCIH!
5 l 0101 HT | L L Will notbe assigned ] ¢ | n | v 1| € N| VIS5 / ' (6-0)
z [0 DU SRS S 1.0 I IIVIX IV VIVIIIIFYI . -
& : 7 ///
o ACK|S |
af e 010 JACK|IYN] _;A;/Ay/dyé el Flopwlse | L (7-12)
c
7 : ~ (7-14
IR CALINE ¢ NN - 0
'é, 8 1000 EOMCAN //V////‘// h q y Q Y 8 ) The EBCDIC control codes in columns O
- T S L . LA 7770777 S and | and their binary representation ar
- 7 7/, // 7 ry rep! a e
gl 9 1001 ENQ| EM / ////// i r z 1 R 4 9 exactly the same as those in the ANSCII
M £ 4 I’ 7 7 7 V table, pt for two interch : LF/NL
A | 1010 NAK| SUB { -~ // ith NAK, and HT with ENQ.
/ 2,77/l
B 1011 VT LESC $ . ' /A.//V 7 4 Characters enclosed in heavy lines are
u ] A Ao et included only in the standard 63- and
C | 1100 FF | FS < . % | @ ¢ Will not be assigned 4 89-character EBCDIC sets.
}1// }11/ ,11// yry.
D | ti01 CR | GS ( ) | ////7// 5 These characters are included only in the
/// 7/ % % dard B9-character EBCDIC set.
£ nio SO\ RS T P O / /
- T ,’//AV////% /A
Fiumn Si| Us P = 2 | on
i // /A/ 7/ DEL
L — — v e\ e —
E] 4 §
Most Significant Digits NOT
Decimal NOTES:
rows)  (col's.) — 0 ! 4 3 4 5 6 7
| | Binary 1 <000 | x001 | x010 | x011 | x100 1x101 | x110|x111 1 Most significant bit, added for 8-bit format, is either O or even parity.
o | 000¢ NUL| OLE | sP 0 @| p . p 2 Columns 0-1 are control codes.
o 5 3 Columns 2-5 correspond to the 64-character ANSCII set.
' ooot SOH|bCly ! ! AlQ ° 9 Columns 2-7 correspond to the 95-character ANSCII set.
2 | oo0to STX | DC2[ " 2 8 R b r
4 On many current teletypes, the symbol
3| oon ETX | DC3| # 3 C S c s ~
: is f (5-14)
4 0100 EQOT| DC4| § 4 D T d t i — (5-15)
s 0101 NG NAK] % 5 £ U e v -~ is ESC or ALTMODE control (7-14)
5 T P R
g N A YN F v and none of the symbols appearing in columns 6-7 are provided. Except for the three
? - ..E_I_O_A._ —_ Sf ,S. &:‘N 46 f M symbol differences noted above, therefore, such teletypes provide all the choracters in
§ 7 o BEL |ETB ' T 7 G W 9 w the 64-character ANSCII set. (The )Sarox 7015 Remote Keyboard Printer provides the
< R RN SRS BN R . R b4-character ANSCII set also, but prints N as A.)
5| 8 ' 1000 85 |CAN| ( 8 | H| X | h| x
AL RS U S S— § On the Xerox 7670 Remote Batch Terminal, the symbol
31 9 i 1000 ‘HT JEM | ) |9 [t | Y |
k4 Sha—- T - . S N A toois | (2-1)
il T ol R S G I L (s 4 N0
1 oon vilesc| « | 5 | k][ oy i ] s i (5-13)
1 -] ~ - 5-14
12 | 1100 FELRS |, [« LN |1 N e
5 and none of the symbols appearing in columns 6-7 are provided. Except for the four symbol
]_3_ ol CR 1 GS | - | 7M J m } differences noted above, therefore, this terminal provides all the characters in the 64-
14 110 so | RS ) b ) N 4~5 n 4 character ANSCII set.
15| 1 sifus| /| 2] 0o _*o |DEL
[———T N 7
2 3
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STANDARD SYMBOL-CODE CORRESPONDENCES

Escoic! "
“Hex.] Dec. Symbol Card Code ANSCIH Meaning Remarks
00 0 NUL 12-0-9-8-1 0-0 null 00 through 23 and 2F are control codes.
01 i SOH 12-9-} 0-1 start of header
02 2 STX 12-9-2 0-2 start of text
03 3 ETX 12-9-3 0-3 end of text
04 4 EOT 12-9-4 0-4 end of transmission
05 5 HT 12-9-5 0-9 horizontal tab
06 6 ACK 12-9-¢ 0-6 acknowledge (positive)
07 7 BEL 12-9-7 0-7 bell
08 8 BSor EOM 12-9-8 0-8 backspace or end of message EOM is used only on Xerox Keyboard/
09 9 ENQ 12-9-8-1 0-5 enquiry Printers Models 7012, 7020, 8091,
0A |10 NAK 12-9-8-2 1-5 negative acknowledge and 8092.
08 N VT 12-9-8-3 0-11 vertical tab
oC |12 FF 12-9-8-4 0-12 form feed
ob |13 CR 12-9-8~5 0-13 carriage return
OE 14 SO 12-9~8-6 0-14 shift out
OF 115 St 12-9-8-7 0-15 shift in
10 {16 DLE 12-11-9-8-1 1-0 data link escape
11 17 pley 11-9-1 1-1 device control |
12 18 DC2 11-9-2 1-2 device control 2
13 19 DC3 11-9-3 1-3 device control 3
14 |20 DC4 11-9-4 1-4 device control 4
15 121 LF or NL 11-9-5 0-10 line feed or new line
16 22 SYN 11-9-6 1-6 sync
17 123 ETB 11-9-7 1-7 ‘end of transmission block
18 |24 CAN 11-9-8 1-8 cancel
19 25 EM 11-9-8~1 1-9 end of medium
1A |26 suB 11-9-8-2 1-10 substitute Replaces characters with parity error.
18 |27 ESC 11-9-8-3 1-11 escape )
1C 128 FS 11-9-8-4 1-12 file separator
1D 129 GS 11-9-8-5 1-13 group separator
1€ 30 RS 11-9-8-6 1-14 record separator
1F 31 uUs 11-9-8-7 1-15 unit separator
20 |32 ds 11-0-9-8-1 digit selector 20 through 23 are used with
21 33 ss 0-9-1 significance start Sigma EDIT BYTE STRING (EBS)
22 134 fs 0-9-2 field separation instruction — not input/output con-
23 |35 si 0-9-3 immediate significance start trol codes.
24 |36 0~9-4 24 through 2€ are unassigned.
25 (37 0-9-5
26 38 0-9-6
27 39 0-9-7
28 40 0-9-8
29 4] 0-9-8-1
2A | 42 0-9-8-2
28 43 0-9-8-3
2C |44 0-9-8-4
2D |45 0-9-8-5
2E 46 0-9-8-6
2F |47 0-9-8-7
30 |48 12-11-0-9-8-1, 30 through 3F are unossigned.
31 49 9-1
32 |50 9-2
33 |51 9-3
34 |52 9-4
35 |53 9-5
36 54 9-6
37 55 9-7
38 |56 9-8
39 57 9-8-1
3A |58 9-8-2
38 59 9~-8-3
3C |60 9-8-4
3D {61 9-8-5
3B |62 9-8-6
3F 163 9-8-7

t . . .
Hexadecimal and decimal notation.

1 . .
Decimal notation (column-row).
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STANDARD SYMBOL-CODE CORRESPONDENCES (cont,)

EBCDIC! Symbol Card Code ansci'! Meaning Remarks
Hex. | Dec.
40 64 SP blank 2-0 blank
41 65 12-0-9-1 41 through 49 will not be assigned.
42 66 12-0-9-2
43 67 12-0-9-3
44 68 12-0-9-4
45 69 12-0-9-5
46 70 12-0-9-6
47 71 12-0-9-7
48 72 12-0-9-8
49 73 12-8-1
4A 74 ¢ or 12-8-2 6-0 cent or accent grave Accent grave used for left single
48 75 . 12-8-3 2-14 period quote. On model 7670, * not
4C 76 < 12-8-4 3-12 less than available, and £ = ANSCII 5-11,
4D 77 ( 12-8-5 2-8 left parenthesis
4t | 78 * 12-8-6 2-11 plus
4F 79 | or | 12-8-7 7-12 vertical bar or broken bar On Model 7670, not available,
ond | = ANSCIHI 2-1,
50 80 & 12 2% ampersand
51 81 12-11-9-1 51 through 59 will not be assigned.
52 82 12-11-9-2
53 83 12-11-9-3
54 84 12-11-9-4
55 85 12-11-9-5
56 86 12-11-9-6
57 87 12-11-9-7
58 88 12-11-9-8
59 | 89 11-8-1 :
5A 90 | 11-8-2 2-1 exclamation point On Model 7670, 1 is 1.
58 91 $ 11-8-3 2-4 dollars
5C 92 * 11-8-4 2-10 osterisk
50 93 ) 11-8-5 2-9 right parenthesis
SE 94 ; 11-8-6 3-1 semicolon ‘
5F 95 ~o0r = 11-8-7 J7-14 tilde or logical not On Model 7670, ~is not available,
. and ™ = ANSCII 5-14,
60 96 - R 2-13 minus, dash, hyphen
61 97 / 0-1 2-15 slash
62 98 11-0-9-2 62 through 69 will not be assigned.
63 99 11-0-9-3
64 100 11-0-9-4
65 1101 11-0-9-5
66 (102 11-0-9-6
67 {103 11-0-9-7
68 |104 11-0-9-8
69 {105 0-8-1
6A 1106 - 12-11 5-14 circumflex On Model 7670 ~is =, On Model
68 |107 , 0-8-3 2-12 comma 7015 " is A (caret).
6C | 108 % 0-8-4 2-5 percent
6D 109 - 0-8-5 5-15 underline Underline is sometimes colied "break
6E 110 > 0-8-6 - 3-14 greater than character"; may be printed olong
6F 111 ? 0-8-7 3-15 question mark bottom of character line.
70 |12 12-11-0 70 through 79 will not be assigned.
71 113 12-11-0-9-1
72 114 12-11-0-9-2
73 115 12-11-0-9-3
74 1116 12-11-0-9-4
75 (17 12-11-0-9-5
76 (18 12-11-0-9-6
77 119 12-11-0-9-7
78 120 12-11-0-9-8
7% N2 8-1
7A 122 : 8-2 3-10 colon
78 {123 4 8-3 2-3 number
7C 124 @ 8-4 4-0 at .
70 {125 ' 8-5 2-7 apostrophe (right single quote)
78 |126 = 8-6 3-13 equals
JF 1127 " 8-7 2-2 quotation mark
'Hexadecimal ond decimal notation.
"Decimol notation (column~row),
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STANDARD SYMBOL-CODE CORRESPONDENCES (cont, )

EBCDIC! t
Hex. | Dec. Symbol Card Code ANSCHI 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 standard 89- and 95~
84 1132 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
8A |138 12-0-8-2 8A through 90 are unassigned.
88 139 12-0-8-3
8C | 140 12-0-8-4
8D | 141 12-0-8-5
8E 142 12-0-8-6
8F 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 1147 | 12-11-3 6-12
94 148 m 12-11-4 6-13
95 149 n 12-11-5 6-14
96 150 ° 12-11-6 6-15
97 151 p 12-11-7 7-0
98 152 q 12-11-8 7-1
99 153 r 12-11-9 7-2 .
9A 1154 12-11-8-2 9A through Al are unassigned.
98 155 12-11-8-3
9C 156 12-11-8-4
9D (157 12-11-8-5
9E 158 12-11-8-6
9F 159 12-11-8-7
A0 [160 11-0-8-1
Al 161 11-0-1
A2 162 5 11-0-2 7-3
A3 163 t 11-0-3 7-4
A4 {164 v 11-0-4 7-5
A5 |165 v 11-0-5 7-6
A6 | 166 w 11-0-6 7-7
A7 1167 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 B0 are unassigned.
AB | 171 11-0-8-3
AC |172 11-0~8-4
AD | 173 11-0-8~5
AE 174 11-0-8-6
AF 175 11-0-8-7
BO (176 12-11-0~-8-1
Bl 177 \ 12-11-0-1 5-12 backslash
B2 [178 { 12-11-0-2 7-11 left brace
B3 179 } 12-11-0-3 7-13 right brace
B4 180 12~11-0-4 5-11 left bracket On Model 7670, 5 isg.
B5 181 g 12-11-0-5 5-13 right bracket On Model 7670, ] is 1.
B6 |182 - 12-11-0-6 B6 through BF ore unassigned.
87 183 12-11-0-7
B8 184 12-11-0-8
B9 185 12-11-0-9
BA (186 12-11-0-8-2
BB 187 12-11-0-8-3
BC 188 12-11-0-8-4
8D 189 12-11-0-8-5
BE 190 12-11-0-8-6
BF 193 12-11-0-8-7

t . . .
Hexadecimal and decimal notation.

144 . .
Decimal notation (column=-row).
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STANDARD SYMBOL-CODE CORRESPONDENCES (cont. )

EBCDIC! | sypol | Card Code ANSCHI" | Meaning Remarks
Hex.| Dec.
co [ 192 12-0 CO is unassigned.
c1 | 193 A 12-1 4-1 C1-C9, D1-D9, E2-E9 comprise the
C2 | 194 B 12-2 4-2 uppercase alphabet.
c3 195 C 12-3 4-3
C4 196 D 12-4 4-4
c5 | 197 E 12-5 4-5
Cé6 | 198 F 12-6 4-6
C7 {199 G 12-7 4-7
c8 | 200 H 12-8 4-8
c? | 200 I 12-9 4-9
CA | 202 12-0-9-8-2 CA through CF will not be assigned.
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 {21 L 11-3 4-12
D4 | 212 M -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 will not be assigned.
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
DF | 223 12-11-9-8-7
E0 1224 0-8-2 EOQ, E1 are unassigned.
EV | 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
£5 .| 229 " 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 1233 z 0-9 5-10
EA | 234 11-0-9-8-2 EA through EF will not be assigned.
£EB | 235 11-0-9-8-3
EC | 236 11-0-9-8-4
ED | 237 11-0-9-8-5
EE 238 11-0-9-8~4
EF 239 11-0-9-8-7
FO | 240 0 0 3-0
Fi 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
Fé 246 6 6 3-6
F7 247 7 7 3-7
F8 248 8 8 3-8
F9 249 9 9 3-9
FA | 250 12-11-0-9-8-2 FA through FE will not be assigned.
FB | 251 12-11-0-9-8-3
FC | 252 12-11-0-9-8-4
FD | 253 12-11-0-9-8-5
FE | 254 12-11-0~-9-8-6
FF | 255 DEL 12-11-0-9-8-7 delete Special — neither graphic nor con-
trol symbol.

t R . .
Hexadecimal and decimal notation.

tt . .
Decimal notation (column-row).
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HEXADECIMAL ARITHMETIC

ADDITION TABLE

0 1 2 3 4 5 6 7 8 9 A B C D E F
1 02 03 04 05 06 07 08 09 0A 0B 0C 0D 3 OF 10
2 03 04 05 06 07 o8 09 0A 0B te oD OE OF 10 N
3 04 05 06 07 08 0 0A 0B oC oD OF OF 10 n 12
4 05 06 07 08 09 0A 0B oC 0D OE OF 10 1 12 13
06 07 08 09 0A 08 oC oD OE OF 10 1 12 13 14
6 07 . 08 09 0A 0B oC 0D OE OF 10 n 12 13 14 15
08 04 0A 0B oC 0D OE OF 10 11 12 13 14 15 16
8 09 0A 08 oC 0D OE OF 10 LR 12 13 14 15 16 17
9 0A 0B 0C 0D OE OF 10 n 12 13 14 15 16 17 18
A 0B oC 0D OE OF 10 B 12 13 14 15 16 17 18 1?9
B 0oC oD OE OF 10 1 12 13 14 15 16 V7 18 19 1A
C 0D OE OF 10 n 12 13 14 15 16 17 18 19 1A 8
OE OF 10 n 12 13 14 15 16 17 18 19 1A 1B 1C
E OF 10 1 12 13 14 15 16 17 18 19 1A 18 1C 1D
F 10 11 12 13 14 15 16 17 18 19 1A B iC 1D 1E
MULTIPLICATION TABLE
! 2 3 4 5 6 7 8 4 A B C D E F
2 04 06 08 0A oC OE 10 12 14 16 18 1A ic 1E
3 06 09 0C OF 12 15 18 18 13 3 24 27 2A 2D
4 08 0OC 10 14 18 1C 20 24 28 2C 30 34 38 3C
0A OF 14 19 13 23 28 2D 32 37 3C 41 46 48
6 0Cc 12 18 1E 24 2A 30 36 3C 42 48 4E 54 5A
OE 15 1C 23 2A 31 38 3F 46 4D 54 58 62 69
8 10 18 20 28 30 38 40 48 50 58 60 68 70 78
9 12 1B 24 2D 36 3F 48 51 5A 63 6C 75 7E 87
A 14 1E 28 32 3C 46 50 S5A 64 6E 78 82 8C 96
B 16 21 2C 37 42 4D 58 63 -1 79 84 8F 9A AS
C 18 24 30 3C 48 54 60 6C 78 84 90 9C AB B4
1A 27 34 41 4 58 48 75 82 8F 9C A9 86 C3
E IC  2A 38 46 54 62 7¢ 7t 8C 9A A8 Bé Cc4 D2
F 1E 2D 3C 48 S5A. 69 78 87 926 AS B4 c3 D2 El
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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.

A

ADVANCING clause, 18
ANS=-labeled tapes, 3

basic setups, 20
binary calculations, 1
BO option, 7

C

character sets, 75
co-resident sort feature, 40
COBOL

error codes, 72

library on tape, 18

object program subroutines, 65

work files, 18
COMMON-STORAGE, 7,14
communication codes (ANSCII), 76
compilation

initiation, 6

of large source programs, 18
compiler diagnostics, 49
computer codes (EBCDIC), 76
control codes, 75
CS option, 7

data division map listing, 7

DCB (data control block), 16

debug module object time switch, 48
DEBUG option, 7

decimal display fields, 1

deck structures, 20

DIAG option, 7

DMAP option, 7

DQ option, 9

dummy program sections, 16

E

ENTER
DELETER, 69
FORMESS, 72
GETCOM, 71
LASTKEY, 69

RELFILES, 70
SETBLANK, 72
SETZERO, 71
SK1IP, 70
START, 70
statement feature, 37
subroutine~name statement, 68
TRANSFORM, 71
error codes, COBOL, 72
exponentiation, |

F

file index areas, 17
file record areas, 17
FROM option of WRITE statement, 3

GO option, 9

hexadecimal arithmetic, 81

1/O considerations, 2
inter=program communication, 14,31
INTO option of READ statement, 3

L

labeled tapes, 3

LIB option, 9

library subroutines, 65
LIMIT control command, 18
LO option, 9

load module map, 17

LS option, 9

MAIN option, 12
MAPS option, 12
mixed=mode arithmetic statements, 1

Index
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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.

numeric data items, 1

object
listing, 9
program, 16

OCCURS DEPENDING ON clause, 2

output options, 6

P

packed decimal, 1

PMAP option, 12

POOL control command, 18
print file handling, 18

report areas, 17
root segment module, 17

run-time subroutines, services and diagnostics, 65

)

SAME RECORD AREA statement, 3
SEG option, 12

segmentation feature, 25
segmented object programs, 16
SEQCHK option, 12

sequential files, 2

SO option, 12

84 Index

sort, 2

SRTx option, 13

source program and procedure division map fisting, 11
special code properties, 75

special interfaces to hardware and monitor services, 68
SUB option, 13

subcompile feature, 31

subprogram calls, 68

subscripts, 1

symbol=code correspondences, 77

symbols and codes, 75

SYN option, 13

T

table handling, 2
TEST option, 13
TREE control command, 16

unlabeled tapes, 3

v

vertical=format-control codes, 19

WORKING=-STORAGE SECTION, 15,17

X

XREF option, 13
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