
































































































































































which Assembler instruction is to be proc­
essed (byte 2 of the Intermediate Text is 
�c�h�e�c�k�e�~� , and control is transferred to the 
routine necessary to translate that 
instruction (see section 5, "Intermediate 
Text Translation"). The return to the 
Control Routine varies with the type of 
instruction and is shown in Section 5. 

If the card was blank (11), as it would 
have been if an object program card had 
just been produced, control is transferred 
to location CS04 (01) to set up for proc­
essing the next statement. 

If theID-Code is A, J or M (12), 
indicating a machine instruction or error 
type M, control is transferred to location 
CS231 (20) to translate the machine 
instruction (see Machine Instruction Proc­
essing section) • 

If the ID-Code is L or C (14), indicat-
ing the instruction is not to be assembled 

�(�~� or it is a comments statement (C), 
control is transferred to location CS25 
(16) 'to list the card in the object program 
listing (see Common section) • 

If the card does not contain a correct 
ID-Code or is not blank, error flag N is 
placed in the print buffer (15) by subrou­
tine FERR before control is transfer.red to 
the print routine (16) (see Common 
section) • 

Common 

After the above procedures, or after the 
translation of the instruction is completed 
correctly, subroutine PRTA is entered to 
store the data in the print buffer and to 
list a line of the object program (16). 
The number of columns to be listed, and the 
contents of each line, are determined by 
the procedure followed before entering this 
subroutine (see Section 3, "Subroutine Des­
criptions,· subroutine PRTA, for detailed 
explanation) • 

is incremented by The location counter 
SIZE (number of bytes) of 
just translated (17). 
ferred to location C'S04 
processing the next 
statement. 

the instruction 
Control is trans­

(01) to set up for 
intermediate text 

Location CS04 (01) will contain a trans­
fer to location FH11 (02) until all START, 
ENTRY, EXTRN, and ICTL Assembler instruc­
tions have been translated. 

The statement just processed is checked 
(02-03), and if it is blank, a START, 

ENTRY, EXTRN, or ICTL, or contains ID-Code 

L or C, control transfers to location DS05 
(OS) to prepare for the next intermediate 
text statement. 

If the intermediate text statement is 
none of the above, control is transferred 
to location FH12 (04). Location CS04 (01) 
is changed to a branch to location CSOS, 
and shared main storage is reset to be used 
as additional output buffers. NBL and NOPB 
are incremented accordingly. 

Shared main storage is the area of main 
storage occupied by the initialization rou­
tine and the routines necessary to tran­
slate the START, ICTL, ENTRY, and EXTRN 
Assembler instructions. 

After shared main storage has been 
reset, the program switches that affect the 
processing of each instruction are reset, 
and the current value of the location 
counter is stored in the first location of 
the �S�y�r�r�~�o�l� Table (05). 

The program switches reset after each 
instruction is processed are: 

SIZE 

IOCTL 

ZBYT 

SWPT 

RELA 

contains the size of the instruc­
tion, and controls the incrementing 
of the location counter, 
contains the trap and operate 
switches for the INOUT SUbroutine, 
is the output byte counter for the 
PRTA subroutine, 
controls the printing of a line of 
the object program by subroutine 
PRTA, 
is the relocatability attribute 
indicator. 

After the switches are reset, subroutine 
INOUT is entered to read the next card or 
tape record (06). Control is then trans­
ferred to location CS11 (07) to start the 
processing of the statement (see General 
section) • 

Machine Instruction Processing 

If this is a type M CCW, control is 
transferred to location C90S (chart BD) • 

If the location counter is not at an 
even byte (half-word boundary) (lS), con­
trol is transferred to location C930 (23). 

SIZE, which indicates the number of 
bytes by which to increment the location 
counter, is set to a 1. Control is trans­
ferred to subroutine SUZ which zeros the 
output buffer and causes a byte of zeros to 
be printed. Subroutine PCHA is then 
entered to store one byte of zeros in the 
text buffer (24), and the location counter 
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is incremented by SIZE (25). Control is 
then transferred to translate the machine 
instruction (19). 

If the location counter is on a half­
word boundary, or after it is aligned to a 
half-word boundary, a test is made for a 
CNOP instruction (19). If this is a CNOP 
instruction, control is transfe~red to 
Chart BA to process the instruction. If 
this is not a CNOP, the operation code 
(byte 2 of the Intermediate Text) is placed 
in the output text buffer (20). A test is 
then made for an ID-Code M machine 
instruction (21). If the ID-Code is M, 
control is transferred to location F730 in 
subroutine SER to reset the text buffer to 
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zeroes. If the ID-Code is not M,the size 
of the instruction (determined by the oper­
ation code) is stored in SIZE (21). 

Control is then transferred to translate 
the instruction according to format (22) 
and returns to location C824 (27) to store 
the translated instruction in the punch 
buffer (27). (See Section 5, "Intermediate 
Text Translation," for error returns from 
the specific instruction translation rou­
tines.) After the data has been stored in 
the punch buffer, control is transferred to 
location C804 (01) to set up for processing 
the next intermediate text statement (see 
General section). 



SECTION 5: INTERMEDIATE TEXT TRANSLATION 

This section contains the flowcharts 
showing the translation of the operand 
fields of the Intermediate Text developed 
by Phase I. It contains a flowchart for 
each instruction type and format and a 
brief description of the flowchart. 

The reader will require a basic know­
ledge of the subroutines described in Sec­
tion 3, "Subroutine Description," before 
using this section. 

ASSEMBLER INSTRUCTIONS 

CNOP Translation - Chart BA (Blocks 01-07) 

This routine is entered at location C923 
(block 01) from the Phase 2 Control Routine 
(Chart 07). This routine determines what 

,action is necessary for the PRTA and PCHA 
subroutines, and processes accordingly. 

Control is returned to location C805 in 
the Phase II Control Routine. 

ICTL Translation - Chart BA (Block 08) 

The only action required for the ICTL 
Assembler instruction in Phase II is to set 
the print routine control switch, SWPT. 

This translation routine is part of the 
CNOP translation routine. The routine is 
entered at location C926 (block 08); it 
sets the SWPT switch, and control is 
returned to location C825 in the Phase II 
Control Routine (Chart 07) • 

EJECT Translation - Chart BA (Blocks 09-13) 

This routine is entered at location D104 
from the Phase II Control Routine (Chart 
07) • 

If the source statement contains an 
error, the source statement is printed 
'before the printer EJECT instruction is 
carried out. Otherwise, only the EJECT 
action occurs. 

If tape print option is used, an eject 
control bit causes the next stat~ment writ­
ten on tape to have an eject action after 
printing. If, however, the no-print option 
is used, the EJECT statement is ignored. 

Control is returned to location C825 in 
the Phase II Control Routine. 

SPACE Translation - Chart SA (Blocks 14-20) 

This routine is entered at location D107 
from the Phase II Control Routine (Chart 
07) • 

If the operand contains a count greater 
than 63, the statement is processed in the 
same way as an EJECT statement with an 
error (see preceding discussion) • 

If the source statement contains an 
error other than the one above, the source 
statement will be printed, and the number 
of blank lines indicated in the operand 
(minus one) will be printed. If the source 

'statement does not contain an error, the 
number of blank lines indicated in the 
operand will be printed. 

If the space count plus the count of the 
number of lines already printed on the page 
is equal to or greater than 56, the line 
counter is reset to zero and the statement 
is processed as an EJECT instruction. This 
check is made after each single space; thus 
it is possible to SPACE to the bottom of 
the page and EJECT to the top of the next 
page. 

Control is returned to location C825 in 
the Phase II Control Routine. 

START Translation - Chart BB (Blocks 01-03) 

This routine is entered at location D002 
(block 01) from the Phase II Control Rou­
tine (Chart 07). The location counter is 
set to the translated value of the operand, 
or to zero if the operand is invalid. An 
ESD card image is placed in the output 
buffer, and control is returned to location 
C825 in the Phase II Control Routine. 

If the translation is incorrect, error 
flags are placed in the print buffer, and 
the necessary action, depending upon the 
severity of the error, is taken. 

Control is returned to location C824 in 
the Phase II Control Routine, or the tran­
slation continues, depending' upon the 
severity of the error. 

ENTRY and EXTRN Translation - Chart BB 
(Blocks 04-08) 

This routine is entered at location D001 
(block ~4) from the Phase II Control Rou­
tine. The operand is translated and placed 
into the output buffer area. 
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If the statement is an EXTRN, 
card image is placed into the punch 
and control is returned to location 
the Phase II Control Routine (Chart 

an ESD 
buffer, 
C825 in 
07) • 

If the statement is an ENTRY, the symbol 
in the operand can be used in one ENTRY 
statemen~ only. The ESD card image is 
placed ~n the punch buffer if the symbol 
has not been used previously. Control is 
returned to location C825 in the Phase II 
Control Routine. 

If the symbol has been previous~y used, 
this ENTRY statement is ignored, and an 
error flag is placed in the output buffer 
before control is returned to location C825 
in the Phase II Control Routine. 

If the translation-is incorrect, error 
flags are placed in the print buffer, and 
the necessary action, depending upon the 
severity of the error, is taken. 

Control is returned to location C824 in 
the Phase II Control Routine, or the tran­
slation continues, depending upon the 
severity of the error. 

DROP Translation - Chart BB (Blocks 09-13) 

This routine is entered at location D140 
(block 09) from the Phase II Control Rou­
tine (Chart 07). The operand is translated 
and, if valid, the indicated register is 
removed from the Register Table. 

The source statement is listed, and 
control is returned to location C804 in the 
Phase II Control Routine. 

If the translation is incorrect, error 
flags are placed in the print buffer, and 
the necessary action, depending upon t~e 
severity of the error, is taken. 

Control returns to location C824 in the 
Phase II Control Routine, or the transla­
tion continues, depending upon the severity 
of the error. 

USING Translation - Chart BB (Blocks 14-24) 

This routine is entered at location D020 
(block 14) from the Phase 1.1 Control Rou­
tine (Chart 07). The first expression is 
translated and placed in the output buffer 
area. 

If the first expression is valid, the 
second expression is translated and, if 
valid, the indicated register is entered 
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into the Register Table. Control 
returned to location C825 in the Phase 
Control Routine. 

is 
II 

If either translation is incorrect, 
error flags are placed in the print buffer, 
and the necessary action, depending upon 
the severity of the error, is taken. 

Control is returned to location C824 in 
the Phase II Control Routine, or the tran­
slati·on continues, depending upon the 
severity of the error. 

END, EQU, and ORG Translation - Chart BC 

This routine is entered at 
(block 01) from the Phase II 
tine (Chart 07). The operand 
and, if valid, placed in the 
area. 

location D006 
Control Rou­
is translated 
output buffer 

If the translation is incorrect, error 
flags are placed in the print buffer., and 
the necessary action, depending upon the 
severity of the error, is taken. 

Control returns to location C824 in the 
Phase II Control Routine, or the transla­
tion continues, depending upon the severity 
of the. error. 

If the instruction is an EQU, control is 
returned to location C825 in the Phase II 
Control Routine. 

The source statement is printed, and the 
output is set to a blank buffer, since an 
ORG or an END instruction is considered to 
be a break in the string of specified 
storage content, and therefore a new output 
card must be started. 

If the statement is an ORG instruction, 
control is returned to location C804 in the 
Phase II Control Routine. 

If the statement is an END instruction, 
all remaining output buffers are produced; 
the RLD cards are produced from the RLD 
Table (see "Introduction"); the END card is 
produced; the EOJ message is listed and/or 
displayed; the processing is ended, and the 
program stops. If object output is on 
tape, an LDT record .is written, and then 
backspaced over so that it will be over­
written if this is a stacked assembly. 

DS Translation - Chart BD (Blocks 09-14) 

This routine is entered .at location C915 
(block 09) from the Phase II Control Rou­
tine (Chart 07) • 



The location counter is incremented by 
the number of bytes reserved by the DS 
instruction. The output is set to a blank 
buffer, since a DS instruction is consid­
ered to be a break in the string of 
specified storage content, and therefore a 
new output buffer must be started. 

The source statement is printed, and 
control is returned to location C804 in the 
Phase II Control Routine. 

CCW Translation - Chart BD (Blocks 02-08) 
and Chart BE (Blocks 15-22) 

This routine is entered at location C908 
(Chart CF, block 02) from the Phase II 

Control Routine (Chart 07) • 

The location counter is aligned to a 
double-word boundary, and the necessary 
zeros are placed in the output buffer. The 
location counter is then set to be incre­
mented by eight bytes, the size of the CCW 
instruction, since the location counter is 
incremented regardless of errors. 

If the ID-Code is M, indicating the 
instruction is to be assembled as zeros, no 
further pr9cessing occurs, and control is 
returned to location C824 in the Phase II 
Control Routine. 

The expressions in the operand are tran­
slated and placed in the output buffer 
area. The translation of the second 
expression, if valid, will cause an entry 
into the RLD Table (see "Introduction"). 

If the translation of any expression is 
incorrect, error flags are placed in the 
print buffer, and the necessary action, 
depending upon the severity of the eIror, 
is taken. 

Control is returned to location C824 in 
the Phase II Control Routine, or the tran­
slation continues, depending upon the 
severity of the error. If control is 
returned to the Phase II Control Routine 
because of an error, the remaining expres­
sions in the statement are not translated. 

DC Translation - Chart BD (Blocks 01, 
03-06) and Chart BE (Blocks 01-14) 

This routine is entered at location C901 
(Chart eF, block 01) from the Phase II 

Control Routine (Chart 07) • 

The 
aligned 

location counter is set to be 
to the word boundary determined by 

the type of DC statement. The number of 
zeros necessary to accomplish this are 
placed in the output buffer. 

The location counter 
mented according to the 
the statement, and one 
procedures is followed. 

is set to be incre­
L (length) field of 
of the following 

DC Type A Instruction: The operand is 
translated and placed into the output buf­
fer area. 

If the translation is invalid, error 
flags are placed into the print buffer and 
the necessary action, depending upon the 
severity of the error, is taken. 

Control returns to location C824 in the 
Phase II Control Routine, or the transla­
tion continues, depending upon the severity 
of the error. 

An entry is made into the RLD Table (see 
"Introduction") if the translated operand 
is a three- or four-byte value. Control is 
returned to location C824 in the Phase II 
Cohtrol Routine. 

Other DC Instructions: The constant is 
placed in the output buffer area and the 
source statement is listed. The location 
counter is then incremented by the size of 
the L field. A line is printed and the 
location counter is incremented until the 
duplication factor is equal to zero. 

Control is then returned to location 
C804 in the Phase II Control Routine. 

MACHINE INSTRUCTIONS 

RR Format Translation - Chart BF 
(Blocks 01-08) 

This routine is a continuation of the 
machine-instruction translation portion of 
the Phase II Control Routine starting at 
location C8201 (Chart 07) • 

The operand is translated according to 
the type of RR format (see "Phase I," 
Section 5, Chart AH and description) and 
placed in the output buffer area. Control 
is returned to location C824 in the Phase 
II Control Routine. 

If the translation is incorrect, error 
flags are placed in the print buffer, and 
the necessary action, depending upon the 
severity of the error, is taken. 

Control is returned to location C824 in 
the Phase II Control Routine, or the tran-
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slation continues, depending upon the 
severity of the error. If control is 
returned to the Phase II Control Routine, 
the remaining terms of the operand are not 
translated. 

RS Format Translation - Chart BF 
(Blocks 09-.1 5) 

This routine is a continuation of the 
machine-instruction translation portion of 
the Phase II Control Routine starting at 
location C8201 (Chart 01) • 

The expressions in the operand field are 
translated according to the type of RS 
format (see "Phase I," Section 5, Chart AI 
and description) and placed in the output 
buffer area. Control is returned to loca­
tion C824 in the Phase II Control Routine. 

If the translation is incorrect, error 
flags are placed in the print buffer, and 
the necessary action, depending upon the 
severity of the error, is taken. 

Control is returned to location C824 in 
the Phase II Control Routine, or the tran­
slation continues, depending upon the 
severity of the error. If control is 
returned to the Phase II Control Routine, 
the remaining expressions of the operand 
are not translated. 

RX Format Translation - Chart BG 
(Blocks 01-13) 

This routine is .a continuation of the 
machine-instruction translation portion of 
the Phase II Control Routine starting at 
location C8201 (Chart 01) • 

The expressions in the operand field are 
translated and placed in the output buffer 
area. Control is returned to location C824 
in the Phase II Control Routine. 

If the translation of any expression is 
incorrect, error flags are placed in the 
print buffer, and the necessary action, 
depending upon the severity of the error, 
is taken. 

Control is returned to location C824 in 
the Phase II Control Routine, or the tran­
slation continues, depending upon the 
severity of the error. If control is 
returned to the Phase II Control Routine, 
the rema1n1ng expressions of the operand 
are not translated. 
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SI Format Translation - Chart BG 
(Blocks 01-06) 

This routine is a continuation 6f the 
machine-instruction translation portion of 
the Ph9se II Control Routine starting at 
location C8201 (Chart 01). The translation 
of the SI format starts at location FA05 
(block 01) • 

The operand field is translated accord­
ing to the type of SI format (see "Phase 
I," Section 5, Chart AK and description) 
and placed in the output buffer area. 
Control is returned to location C824 in the 
Phase II Control Routine. 

If the translation of any expression is 
incorrect, error flags are placed in the 
print buffer, and the necessary action, 
depending upon the severity of the error, 
is taken. 

Control is returned to location C824 in 
the Phase II Control Routine, or the tran­
slation continues, depending upon the 
severity of the error. If control is 
returned to the Phase II Control Routine, 
the remaining expressions in the operand 
field are not translated. 

SS Format Translation - Chart BH 

This routine is a continuation of the 
machine-instruction translation portion of 
the Phase II Control Routine starting at 
location C8201 (Chart 01). The translation 
of the SS format starts at location FB01 
(block 01). 

The operand field is translated accord­
ing to the type of SS format (see "Phase 
I," Section 5, Chart AL and description) 
and placed in the output buffer area. 
Control is returned to location C824 in the 
Phase II Control Routine. 

If the translation of any expression is 
incorrect, error flags are placed in the 
print buffer, and the necessary action, 
depending upon the severity of the error, 
is taken. 

Control is returned to location C824 in 
the Phase II Control Routine, or the tran­
slation continues, depending upon the 
severity of the error. If control is 
returned to the Phase II Control Routine, 
the rema1n1ng expressions in the operand 
field are not translated. 
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· . *07 *.X. * El* .x ••••••••••• 
**** • 

ce05 X '05 
*****~l********** 
* RESET PROGRAM * 
*SWITCHES. STORE* 
* C~RRENT VALUE * 
*OF LOC. CTR. IN* 
* SYMBOL TABLE * 
************._*** 

X 06 
*****Fl********** 
*INOuT * 
*-*-*-*-*-*-*-*-* 
* READ 
* INTERNEDI ATE 
.. TEXT * 
***************** 

.' 

*. B OR K .* * PENDS UPON INSTRUCTION TYPE. * 
*..* ******************.**** •• ********* 

* •• * * INSTR •• LOC. ** INSTR •• LOC. * * NO * ••••••••••••••• ** ••••••••••••••• * * ccw • BOB2 ** eau • BCBl * 
* ••••••••••••••• ** ••••••••••••••• * 
* CNOP • 07C4 ** EXTRN • BBB2 * * ••••••••••••••• ** ••••••••••••••• * 
* DC • BDBI ** ICTL • BAC2 * 

.x. * ••••••••••••••• ** ••••••••••••••• * 
B2 *. 11 * DROP • 88Gl ** ORG • BC81 * 

.* * • * ••••••••••••••• ** ••••••••••••••• * .* IS *. YES *. ID-CODE .* •••• *. BLANK .* 
* OS • 8084 ** SPACE • BASS * * ••••••••••••••• ** ••••••••••••••• * 
* EJECT • BAB4 ** START • BBBI * 

*. .* 
* •• * 

• NO 
x 

**** 

* ••••••••••••••• ** ••••••••••••••• * 
* END • BCBI ** USING • BBE4 * 
* ••••••••••••••• ** ••••••••••••••• * 

* * * ENTRY • BBB2 ** * 
* Al * ********************************** . . 

.x. .*. C8201 .x • 
C2 ... 12 C3 *. 13 C4 *. 1 B 

.* IS *. .* *. .* IS * • 
.* ID-CODE *. YES .* IS *. NO .* LOC. eTR. *. NO 

CNOP 
**** 

• * 
* C4 * . . 

**** 

*. A. J~ OR M .* •••••••• X*. OP CODE .* ..•.•..• X*.ON EVEN BYTe .* •••••••••••••••••• 
*. .* *. ccw .* *. .* 
*..* *..* *..* 

* •• * * •• * * •• * * NO * yes * YES 

x 
***** 
*BO * * 82* 

.x ••••••••••• 

.x. 
E2 *. 14-

.* *. .* IS *. YES 
*. IO-CODE .* •••• 

*. L OR C .* 
*. .* * •• * * NO 

X 15 
*****F2********** 
·FERR * 
*-*-*-*-*-*-*-*-* 

. SET * 
* ERROR FLAG * 
• N • 
*.*************** 

* •• * 
* * • *07 *.x. x * G2* .X ••••••••••• 

* • 
.X. 

04 *. 19 
.* *. 

YES .* *. 
•••••••• *. eNOP .* 
x *. .* 

***** *..* 
-SA * * •• * 
* 81* * NO . . . 

X 20 
*****E4·*****_·** · . STORE 

OP CODE IN * 
* TEXT BUFFER * · ***************** 

.x. 
Fit *. 21 

• * *. 
YES .* *. 

•••••••• *. 10 CODE M .* 
X *. .* 

***** *..* 
*BF * *. .* 
*Hl* *NO . . . 

C930 X 23 
*****05********** 
-SET 'SIZE' TO 1-
* L.IST A BYTE * 
* OF ZEROS * 
*SET TeXT BUFFER* 
* TO ZERO .. 
*********-****-** 

X 24 
*****ES********** 
*PCHA * 
*-*-*-*-*-*-*-*-* 

STORE DATA 
• IN 
* PUNCH BUFFER * 
-*-************** 

X 25 
*****F5********** 
* • 

• * INCREMENT 
•••••• * LOC. CTR. BY 

* 'SIZE' 

• **** • X 21.5 cell .x. .C825 X 16 
Gl *. 07 

.* *. .* *. NO • 
*. IS IT BLANK .* •••• X. 

*. .* *. .* 
* •• * * YES 

.x. 
HI *. 08 

• * *. .* . OUTPUT *. NO • 
*. BUFFER .* •••• X. 

*. FULL .* 
*. .* * •• * * YES 

X 09 
*****Jl********** 
*Dour * 
*-*-*-*-*-*-*-*-* 
* PRODUCE * •••••• 
* AN OBJECT * 
* CARD * 
***************** 

*****G2********** 
*FRTA * 
*-*-*-*-*-*-*-*-* 
* STORE DATA IN". 
* PRINT BUFFER * * AND LIST LINE * 
*.***._*********-

X 17 
·****H2********** 
* • 
* INCREMENT -
* LOC. eTR. BY * 
: 'SIZE· : 

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

x 
*-** 

* * * At * • * 

***** 
*07 * 
.. H3* *. 

*****G4********** · . * SET 'SIZE~ 
TO SIZE OF 
INSTRUCTION 

* * ***-*******-***-* 

C824 X 27 X 
*****H3********** ***********-*--** 
*PCHA * TRANSLATE 
*-*-*-*-*-*-*-*-* * OPERA NOS 

• ••••• * STORE DATA *X •••••••• * ••••••••••••••• * 
* IN * * RR BFB I * 
* PUNCH SUFFER .. * RS BFa4 * 
*-***-*********** * RX 8GB. * 

51 BGB2 * 
* SS • BH83 * 
*************-*** 

*-**-***********-*--*.*-***--***­. . 
- NOTE-

ALL REFERENCES TO PRTA * 
APPLY TO ON-LINE PRINT- * 

* ING AND TO WRITING TAPE * 
* FOR OFF-LINE PRINTING -
* • 
***.**.***.**.**.**-***-.-*_.**** 

Chart 07. Phase II Control Routine 
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CNOP 
**** 

***** 
*SA * 
* Bl* . . 

C923 X 01 
*****B 1 **** ****** 
*BA * 
*-*-*-*-*-* -*-*-* 
* seT 'SIZE' * 
*EQUA~ TO BYTES * 
* SKIPPED * 
***************** 

ICTL 
**** 

***** 
*BA * 
* C2* . . 

.X. C926 X 08 
Cl *. 02 *****C2********** 

.* *. * seT PRINT * 
.* Does *. YES • ROUTINE TO 

*.'SIZE' EQUAL .* •••••••• X* PRINT SOURCE * 
*. ZERO •• • STATEMENT * 
*..* * * 

* •• * ***************** 
• NO 

C9271 X 03 
*****01********** 
*LOAD 'NOP' INTO* 
* TEXT BUFFER. * 
* SAVe: QRIG INAL * 
*SIZE. SET SIZE * 
*EQUAL TO ZERO. * 
*************-*** 

••••••••••• X. 

X 04 
*****El********** 
*PRTA * 
*-*-*-*-*-*-*-*-* 

PRINT 
* SOURCE * 
:***;!~!;:;~!***: 

X 05 
·****Fl********** 
*PCHA * 
*-*-*-*-*-*-*-*-* 
* STORE DATA * 
* IN -* PUNCH BUFFER * 
***************** 

X 06 
*****Gl********** * SET TO PRINT * 
*120 COLS. INCR.* 
.. LOC. CTR. AND .. 
-REDUCE ORIGINAL* 
• SIZE BY 2 * 
***************** 

• x. 
HI *. 07 

• * * • 
• NO .* O~IGINAL *. 
•• •• *. SIZE EQUAL .* 

*. ZERO .* 
*. .* 

* •• * * YES 

x 
***** 
*07 * 
* El* . . . 

x 
***** 
*07 * 
* G2* .. 

NOTE 1 -

NOTE 2 -

0104 

EJECT 
***** 

***.* 
*SA * 
* 84* .. 
.x. 

84 *. 09 
.* *. 

NO .* IS *. 
•••• *. IT AN .* 

•• ERROR .* 
*. .* 

* •• * * YES 

X 10 
*****C4****-***** 
*PRTERR * 
*-*-*-*-*-*-*-*-* 
* PRINT * 

ERROR 
* STATEMENT * 
***************"** 

SPACE 
***** 

***** 
"BA * * 85* 
* • . 

0107 .X. 
B5 *. 14 

.* *. 
.* SPACE *. NO 

*.COUNT GREATER.* •••• 
*. THAN 63 .* 

*. .* 
* •• * * YES 

.. . 
••••••••••• X.X ••••••••••••••••••••••••• 

SEE NOTE 1 x 11 
*****04********** 

****.. .. 
.. .. • SET * 
.. 04 * •••• X.SWITCH TO EJECT. 
* * .. PRINTER * 

IF NO PRINT OPTION 
IS USED. BRANCH TO 
a04( 07-Al) 

• 0 ***************** 

seE NOTE 2 X 12 
*****E4********** 
*INOUT .* 
*-*-*-*-*-*-*-*-* 
* EJECT PRINTER * · . 
• 0 ***************** 

X 13 
*****F4********** · . * CLEAR * 
* EJECT PRINTER * 
.. S~ITCH * . 
***************** 

.*. 
05 *. 16 

.* *. 
NO.* IS *. • • ••• *. IT AN .*X ••• 

*. ERROR .* 
*. .* 

* •• * * YES 

X 17 
*****E5********** 
o 0 
* SET TO * LIST ERROR 

STATEMENT 
* •••• · o • 

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

" 18 *****FS********** . . 
••• X* . 

o 

RESET PRINT 
BUFFER 

TO BLANKS · · ***************** 

* G5 *.X. • * * .X ••••••••••• 
**** 

X 19 
*****G5********** 
*PRTA * 
*-*-*-*-*-*-*-*-* 
* LIST * * ERROR OR * 
* BLANKS * 
***************** 

.x • 
H5 *. 19.5 

.* SPACE * • 
YES .*COUNT PLUS * • 
••• *. LINE COUNT .* 

*.GRTR THAN.* 

x 
**** o 0 

* 04 * o 0 

***. 

*. 56 .* 
* •• * o NO 

.x • 
.15 -. 20 

**** .* *. 
IF OFF-LINE PRINTING, 
SET THE CARR IAGE ' 
CONTROL BYTE OF THE 
PRINT SUFFER TO 
'EJECT'. THIS 
CAUSES THE NEXT 
STATEMENT WRITTEN 
ON TAPE TO HAVE 
AN EJECT ACTION 
AFTER PRINTING 

* * NO.* IS *. 
* 65 .X •••• *. SPACE COUNT .* 
* * *. ZERO .* *. .* 

* •• * * YES . . 
••••••••••••••••••••••••• X. 

x 
****. 
*07 * 
* El* . . . 

Chart BA. SPACE, EJECT, CNOP, and ICTL Translation 
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**************************************************** 
* ERROR EXITS FOR SUBROUTINE SER * 
* ****************************** ... 

START 
***** 

***** 
-BS * * SI* . . 

0002 X 01 
*****91********** 
*seR * 
*-*-*-*-*-*-*-*-* 
*TRANSLATE OPER-* 
* ANO. ERROR * 
*EXITS 84 AND 85* 
***************** 

X 02 
*****el********** 
• seT LOC. CTR. * 
* TO NEW VALUE. * 
*ALIGN BOUNDARY * 
* AND ADO BYTES * 
* TO Loe. eTR. * 
***************** 

ENTRY. EXTRN 
*********** 

*'*'**. 
*Be * * B2* 
* * 

0001 X 04 
*****S2********** 
*SER ... 
*-*-*-*-*-*-*-*-* 
*TRANSLATE OPER-* 
'* AND. ERROR * 
*eXITS B4 AND 85* 
***************** 

.x. 
C2 *. 05 

.* *. 
NO.* IS *. 

•••••• *. THIS AN .* 
*. ENTRY .* 

*. .* 
* •• * 

PARAMETERS FOR 
BOTH ROUTINES 

COL=O!5 
LGH=OO 
TXT=OO 
NBT=04 

* 
" 
" " 
" " * 

" " " * 
* 

* 
* 

" * 

* 
* 

UNDEFINED TRANSLATED VALUE 
SYMBOL TOO LARGE 

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

" " " * " " B4 " " B5 " " • " " " **** 
" " 

F70e X 25 F744 X 26 
*****84********** *****B5********** 
" " *SET ERROR FLAG * * 
" SET * " T " * 
" ERROR FLAGS * *TRUNCATE VALUE * * U AND N " BEFORE * * * (SEE NOTE) " " STORING " ***************** ***************** 

x * 
***** " *07 * 
* H3* X " " " " ****C5********* " * RETURN TO * " NOTE " CALLING 

NO N FLAG SET ON * ROUTINE " UNDEFINED START *************** * . 
* YES 

x 
" * **************************************************** 

" .X ••••••••••• 

00053 X 03 .x. as " *****01********** 
* SET UP * 
* PUNCH BUFFER * 
* TO PRODUCE 

ESO CARD . . 
***************** 

x 
***** 
*07 * 
* G2* 
* • 
" 

02 *. 06 *****03********** 
.* *. *FERR * 

.* ENTRY *. YES *-*-*-*-*-*-*-*-* 
*. SYMBOL USED' .* •••••••• x* SET * 

*. BEFORE .* * ERROR 
*..~ * FLAG * 

* •• * ***************** * NO 

X 07 
*****E2********** 
* TURN SYMBOL * 

• * USED 
•••••••. INDICATOR ON 

* FOR 
* THIS SYMBOL * 
***************** 

x 
***** 
*07 * 
* G2* 
* " 

" 
" USING 
* ***** 

***** 
"BB * * " E4" 

" " " 

: 0020 X 14 
* *****E4********** 

*EER * 
*-*-*-*-*-*-*-*-* 
*TRANSLATE OPER-* 
* AND. see NOTE * 
* ON CHART Be * 
***************** 

EER PARAMETERS 

COL=05 
LGH=06 
TXT=OO 
NBT=04-

******************************************************************************* 
" 

DROP 
**** 

***** 
*BS * * Gl* 
" " 

0140 X 09 
*****Gl********** 
*SER * 
*-*-*-*-*-*-*-*-* 
* GET REGISTER * 
.. NUMBER. ERROR * 
*EXITS B4 ANO B5* 
***************** 

SER PARAMETERS 

COL=17 
LGH=OI 
TXT=OO 
NBT=04 **** 

* * * H2 .. 
" * 

* " 

* * 

" " 

* " 
* 
* 

X 15 
****-F4********** 

**** *CVTL * 
- * YES*-*-*-*-*-*-*-*-* 
* H2 *X •••• * IS VALUE * 
* * * TOO * LARGE * 

***************** 
.NO SER PARAMETERS 

COL=17 
LGH=06 
TXT=OO 
NBT=04 

00223 24 .X. 17 
*****G3********** G4 *. 16 *****G5********** 
*FERR * .* *. *SER * 
*-*-*-*-*-*-*-*-* NO.* IS *. YES *-*-*-*-*-*-*-*-* 

SET *X •••••••• *VALUE ABSOLUTE * •••••••• x* GET REGIST~R * 
ERROR * *. •• * NUMBER. ERROR * 

* FLAGS * *..* *EXITS B4 AND B5* 
***************** *. .* ****************. 

* 

CVTL X 10 X 13 

x 
***** 
*07 * * G2* CVTL X 18 

*****Hl********** *****H2********** 
*CVTL * *FERR * 
*-*-*-*-*-*-*-*~*NO *-*-*-*-*-*-*-*-* 
* IS VALUE * •••••••• X* SeT * 

15 OR * * ERROR 
LESS * * FLAGS * 

***************** ***************** 
.YES 

X 11 
*****Jl********** 
*DROP * 
*-*-*-*-*-*-*-*-* 
*REMove REGISTER* 
* FROM * 
*REGISTER TABLE * 
***************** 

X 12 
*****Kl********** 
*PRTA * 
*-*-*-*-*-*-*-*-* 
* LIST * 

SOURCE 
STATEMENT 

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

x 
***** 
*07 * 
.. Al* 
" " 

x 
***** 
"07 " " G2" 
* " 

" * 
" * 

* 
* 

" " 
" " 
* * 
" " 
" " 

" * *****H5********** 
**** *CVTL * 

* * NO*-*-*-*-*-*-*-*-* 
* H2 *X •••• * 1& VALUE * 
* * * 15 OR 

* LESS * 
***************** 

.YES 

22 .*. .X. 
*****J3********** J4 *. 21 J5 *. 19 * * .* *. .* *. 

SET VALUE NO.* IS *. YES.* IS REG- *. 
"TO *X •••••••• *. VALUE .*X •••••••• *.ISTER NUMBER .* 

* ZERO * *. ZERO .* *. ZERO .* 
* * *..* *..* 
***************** * •• * * •• * * YES * NO 

X 23 0024 X 20 
*****K3********** *****K5********** 
*FERR * • * * 
*-*-*-*-*-*-*-*-* X *PLAce REGISTER * 
* SET * •••••••••••••••••••••••••••••••••• x* NUMBER INTO .. 

ERROR * *REGISTER TABLE * 
* FLAG * * * 
***************** ***************** 

x 
-**** 
*07 * 
* G2* 
" " 

Chart BB. DROP, ENTRY, EXTRN, START, and USING Translation 
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**************************************************** 
* ERROR EXITS FOR SUBROUTINE EER * 
* ****************************** 

END.EQU.ORG 
*********** 

***** 
*8C * 
* 81* . . 

0006 X 01 
*****B 1 ********** 
*EER * 
*-*-*-*-*-*-*-*-* 
* TRANSLA TE 

OPi::RAND AND * 
* STORE * 
***************** 

.x. 
Cl *. 02 

.* *. 
YES.* IS *. 

•••• *. VALUE 65535 .* 
*. OR LESS .* 

*. .* 
* •• * 

• NO 

X 03 
*****01 **** ****** 
• * 
*SET ERROR FLAG * 
*T AND SET SAVE * 
* AREA TO ZERO * . 
*********** ****** 

NOTE 
ERROR EXITS FOR SUBROUTINE ERR 
ARE THE SAME AS FOR SUBROUTINE 
SER (SEE CHART ee) PLUS T~E 
ERROR EX I TS 84 AND 85 ON TH [5 
PAGE. 

EER PARAMETERS 

COL=OS 
LGH=OO 
TXT=OO 
NBT=04 

INDICATED MULTIPLY OF NON­
* ABSOLUTE TERMS OR TOO MANY 

MINUS SIGNS 
* ************************** 

**** . . 
* 84 * . . 

**** 

* F232 X 13 

· · · · 

*****B4********** . . 
* SET RELA=O TO * 
*INDICATE VALUE * 
* AS ABSOLUTE * 

X 
****C4********* 

* RETURN TO * 
CALLING 

* ROUTINE * 
*************** 

TRANSLATED VALUE 
TOO LARGE 

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

**** . . 
* B5 * . . 

F746 X 14 
*****85********** 
*FERR * 
*-*-* -*-*-*-*-*-* 

SET 
ERROR FLAG 

• T • 
***************** 

X 15 
*****C5********** . . 
* STORE * 
*TRUNCATED VALUE* 
* IN OUTPUT * . 
***************** 

x 
***** 
*07 * 
* H3* .. . 

· * · · 
· · 

· · 

· · · **************************************************** . . 
••••••••••• X. 

00081 .X. 00084 .*. 
E I *. 04 E2 *. 08 

.* *. .* * • 
• * IS *. NO .* IS *. YES 

*VALUE ABSOLUTE * •••••••• X*. THIS AN .* •••••••• 
*. . * X *. Eeu.* X 

*. .* 
* •• * 

* YES 

00082 .X. 
F1 *. 05 

.* *. .* IS *. NO 
*. THIS AN .* •••• 

*.. END • * 
*. .* * •• * 

* YES 

.x. 
GI *. 06 

.* *. 
YES.* IS END *. 

•••• *.OPERAND FIELD.* 
*. BLANK .* 

*. .* 
* •• * 

• NO 

X 07 
*****H I **** ****** 
*FERR * 
*-*-*-*-*-*-*-*-* 

SET 
ERROR 

* FLAG * 
*'***** *********** . . 

••••••••••• x. 
x 

**** . . 
* F2 * . . 

**** . 
* F2 *.X. . . 

**** • 
00101 X 09 

*****F2** ******** 
*PRTA * 
*-*-*-*-*-*-*-*-* 
* LIST 

SOUR.CE 
* STATEMENT * 
***************** 

X 10 
** ***G2********** 
*SKNe * 
*-*-*-*-*-*-*-*-* 
* SKIP TO BLANK * 
* OUTPUT BUFFER * 
* IF NECESSARY * 
***************** 

.x. 
H2 *. 11 

.. * *. • * IS *. NO 

***** 
*07 * * <=2* . . 

*. THIS AN .* •••••••• 
*oo END.* X 
*..* ***** 

* •• * *SA * 
* YES * <:2* .. 
X 12 FCOI 13 .*. 

*****J2********** *****J3********** J4 *. 
*PUNCH REMAINING* *PUNCH RLD CARDS* .* *oo 
*OUTPUT BUFFERS * *FROM RLD TABLE * .* TAPE *. YES 

*****J5********** 
* WRITE * 

LOT RECORD 
* INTO TEXT * •••••••• x* AND PRODUCE * •••••••• X*. OBJECT .* •••••••• x* AND 

BACKSPACE 

Chart BC. 

RECORDS END CARD *oo. * 

END, EQU, and ORG Translation 

* OVER IT * 
***************** 

. . 
• x ........................ .. 

X 14 
****1<4********* 

.. LIST AND/OR * 
* DISPLAY EOJ * 
*MESSAGE AND HLT* 

*************** 
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DC 
.**** 
***** *So * 
... 81-. . 

ccw 
***** 
***** -SO .. 
... 82-.. 

C901 X 01 e908 X 02 
.'****81********** 
-SA ... 
*-*-*-*-*-*-*-*-* 
.. SET 'SIZE' .. 
*EQUA:... TO BYTES .. 
.. SKIPPED .. 
***************** 

·****S2*********­
.. SET 'SIZE' .. 
... ACCORDING TO 
.. LAST 3 BITS 
.. OF LOCAT ION ... 

COUNTER .. 

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

· . • x ••••••••••••••••••••••••• 
C903 .X. 

Cl *. 03 
.* *. • * [$ *. YES 

.'SIZE' EQUAL TO* •••• 
*. ZERO .'" 

*. .--.. -
• NO 

x 04 
*****01***··****­
*S~Z ... 
*-*-*-*-*-*-*-*-* 
... SET ZEROS IN ... 
... TEXT BUFFER 
... AND LIST ... 
*.*.************. 

X 05 
*****El********** 
*PCHA ... 
*-*-*-*-*-*-*-*-* 
... STORE DATA ... 

• IN ... P~NCH BUFFER ... 
***.******.*.**.* 

· . • x ••••••••••• 
C910 .X. 

Fl *. 06 
.* *. 

.- *1 NO 
*.15 THIS A cew.- •••••••• 

*. .* X 
*..* ***** *. ,* -BE ... 

.. YES ... 81-
• * . 

C9101 X 07 
*****Gl********** 
* • * SET * 
*'SIZE'EQUAL TO * 
• 8 • 

• * **********.****** 

.x. 
HI *. 08 

.* *. 
YES .* *. NO 
••• *.IS IO-CODE M .* •.•• 

x 
***** 
*07 * 
* H3* . ~ 

* 

*. .* *. .* * •• * 
* 

x 
***** 
*BE * 
* 84* 

* * 
* 

Chart BD. CCW, DC, and DS Translation 
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· * * * 
* 
* 

* · 

* 
* · * 

* 
* 
*. 

* 
* * * * 
* * 

· * * · 
· * 

· · 
* · 
* * 

· · · · * · 

· * · * 

· · 
· · · * 

· * * 
* * 

· * 

· * 

DS 
***** 
***** 
*BO * 
* B4* 
* • 
* 

C91S X 09 
*****B4********** 
*BA * 
*-*-*-*-*-*-*-*-* * SET 'SIZE' * 
*EQUAL TO BYTES * 
* -SKIPPED * 
***************** 

.x. 
C4 *. 10 

.* * • .* IS *. YES 
.'SIZE' EQUAL TO* •••• 

*. ZERO .* •• .* 
* •• * * NO 

X II 
*****04********** 
* • * INCREMENT * * LOCATION CTR. * 
* BY 'SIZE' * 

. . 

.x ••••••••••• 
C9192 X 12 

*****E4********** 
*SKNB * 
*-*-*-*-*-*-*-*-* 
* SKIP TO * * BLANK OUTPUT * 
* BUFFER * 
***************** 

X 13 
*****F4********** 
*PRTA * 
*-*-*-*-*-*-*-*-* 
* LIST * * SOURCE * * STATEMENT * 
***************** 

X 14 
*****G4********** • * * INCREMENT * LOC. CTR, BY * 
*SIZE OF OPERAND* . . 
***************** 

x 
***** 
*07 * * AI* 
• * 



**************************************** 
* · . * 

***** 
*Be * 
* Bl* . . 

X 01 

• · · · · * 

NOTE I 

NOTE 2 

FOR ERROR EXITS FROM 
SUBROUTINE SER, REFER 
TO CHART BB. 

FOR ERROR EXITS FROM 
SUBROUT INE EER, REFER 
TO CHART BC. 

* · · * 

* * * · 

***** 
·Be * 
.. 84* 
* • 

X 15 
*****Bl********** . . • * *****84********** 

·SER * 
PARAMETERS 

COL=3 
LGH=2 
TXT=7 
NBT=2 

• * * SeT 'SIZE' * * *-*-*-*-*-*-*-*-* * ACCORDING TO * 
* ~ FIELD * 

**************************************** TRANSLATE * 
• FIRST TERM * 
* (SEe NOTE 1) * 
***************** 

.x. 10 
CI *. 02 *****C3********** 

.* *. * SET TO REPEAT * 
.* *. NO * ACCORDING TO * 

*.15 THIS A DCA.* •••••••••••••••••••••••••••••••••• X* DUPLICATION * 
*. • * * FACTOR. STORE * 

*. .* *CONSTANT IN TXT* 
*. .* ***************** 

* YES 

F502 X 03 
*****01********** 
*EER * 
*-*-*-*-*-*-*-*-* 

TRANSLATE * 
* OPERAND 
* (SEE NOTE 2) * 
***************** 

.x. 
EI *. 04 

.* *. 
YES .* *. 

••••• -. DOES RE~A=O .* 
-. .* *. .* * •• * * NO 

.x. 
FI *. 05 

.* *. 

PARAMETERS 

COL=9 
~GH=2*~ 
TXT=8L-l 
NST=4 

.* DOES *. YES 
*.L Fle~D EQUAL.* •••• 

*. 3 OR 4 .* 
*. .* * •• * * NO 

X 06 
*****GI********** 
*FERR * 
*-*-*-*-*-*-*-*-* .x ••• * SET 
* ERROR * 
* F~AG * 
****** ***** *** *** 

." 

* HI *.X ••••••••••••• 
* • 

.x. 
HI *. 07 

.* *. .* DOES RLD *. YES 
*TABLE CONTAIN A* •••• 

*. BLANK .* 
*. .* * •• * * NO 

x OS 
*****JI********** 
*FERR * 
*-*-*-*-*-*-*-*-* 

.x ••• * SET * 
* ERROR * 
* F~AG * 
*********** ****** 

X 09 
*****KI********** * SET NECESSARY * 

INFORMAT ION 
INTO 

RLD TABLE * 
* ENTRY * 
***************** 

: ........... x: 
x 

***** 
*07 * * H3* 
* • 

FSll X II 
*****03********** 
*PCHA * 
*-*-*-*-*-*-*-*-* * STORE DATA * 
* IN * 
* PUNCH BUFFER * 
***************** 

••••••••••• X. . . 
.F5172 X 12 

*****E3********** 
*PRTA * 
*-*-*-*-*-*-*-*-* 
* LIST * 

SOURCE 
* STATEMENT * 
***************** 

X 13 
*****F3********** 
*INCREMENT LOC. * 
*CTR. BY 'SIZE' * * AND REDUCE * 

DUPLICATION * 
* FACTOR * 
***************** 

• x. 
G3 *. 14 

• * *. 
• NO.* DOES *. 
•••• *. DUPLICATION .* 

*.·FACTOR=O .* 
*. .* 

* •• * * YES 

x 
***** 
*07 * 
* AI* . . 

Chart BE. CCW and DC Translation (continued) 

* · 
* 
* · * 

* · 

X 16 
*****C4********** 
·SER * 
*-*-*-*-*-*-*-*-* 

TRANSLATE * 
* THIRD TERM * * (SEE NOTE 1) .. 
***************** 

PARAMETERS 

COL=21 
LGH=02 
TXT=39 
NBT=02 

· · .x. 23 
04 *. 17 *****05********** 

.* *. -FERR .. 
.* ARE *. NO *-*-*-*-*-*-*-*-* 

*. UNUSED MASK .* •••••••• X* SET * 
* *.BITS ZERO.* * ERROR * 

*..* * FLAG * 
*. .* ***************** 

* * 
* YES 

* · . . 
.x ••••••••••••••••••••••••• 

* · · · 
* 
* 

· * 

* · * · * 
* 

X 18 
*****E4********** 
*SER * 
*-*-*-*-*-*-*-*-* * TRANSLATE * 
.. FOURTH TERM * 
* (SEE NOTE 1) 
***************** 

X 19 
*****F4********** 
*EER * 
*-*-*-*-*-*-*-*-* 

TRANSLATE * 
* SECOND TERM 
.. (SEE NOTE 2) * 
.**************** 

.x • 
G4 *. 20 

.* IS * • 

PARAMETERS 

COL=1? 
LGH=06 
TXT=63 
NBT=04 

PARAMETERS 

COL=05 
L.GH=06 
TXT=31 
NBT=04 

· * .* SECOND *. NO * .. 
-.TERM ABSOLUTE.* •••• x* HI * 

* 
* 

*.(RELA=O) .* * * 
*..* **** 

* •• * * YES 

* F237 X 21 
*****H4********** 

* -FERR * 
.. *-*-*-*-*-*-*-*-* 

SET 
.. .. ERROR * 
* * FLAG * 

* 
* · 

****~************ 

: F709 x 22 
*****J4********** . . 

* ZERO * * TEXT * 
.. BUFFER * 
• • * .. ***************** 

· · · * · * 
* · 

x 
***** 
*07 * 
* H3* * • 

* 
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RR FORMAT 
********* 

***** 
*SF * 
* 61* • * 

**** * * * ** ***.* .. 'II. * * ** * ** ** ** *** . . 
NOTE 1 * 

* NOTE 2. 

FOR ERROR EXITS FROM * 
SUBROUTINE SER, REFER * 
TO CHART BB, 

* FOR ERROR EX ITS FROM 
SUBROUTINE EER, REFER * 
TO CHART BC. 

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

.x. FAOS 08 
Bl *. 01 *****B2********** 

.* *. *SER * 
.* IS *. NO *-*-*-*-*-*-*-*-* 

*. DATA IN R1 .* •••••••• X* TRANSLATE 
*. FIELD .* * I FIELD 
*..* * (SEE NOTE 1) 

* •• * ***************** * YES 

X 02 
*****C1********** 
*SER * 
*-*-*-*-*-*-*-*-* 
.. TRANSLATE * 
* R2 FIELD 
.. (SEe NOTE 1) * 
***************** 

.x. 
01 *. 03 

.* *. 

PARAMETERS 

COL=03 
LGH=Ol 
TXT=15 
NBT=02 

PARAMETERS 

COL=03 * LGH=02 * TXT=15 
NST=02 

* 
* 
* 
* 

* * 
* * 

* 
* 

NO .* *. •••. *. IS RELA=O .* 
*. .* *. .* 

* •• * .. YES 

X 04 
*****E1********** 
*SER * 
*-*-*-*-*-*-*-*-* * TRANSLATE • 
* Rl FIELD * * (SEE NOTE J) * 
***************** 

PARAMETERS 

COL=OS 
LGH=Ol 
TXT=ll 
NBT=02 

. . 
.X ••••••••••••••••••••••••• 

.FA12 .X. 
F! *. 05 .* 'II. 

.* *. YES 
*. IS RELA=O .* •••• 

*. .* *. .* 
'II •• * 

* NO 

. . 
••••••••••• X. 

FA!21 X 06 
*****G1********** 
*FERR * 
*-*-*-*-*-*-*-*-* 
* SET * 

ERROR 
* FLAG * 
***********.***-* 

* • *SF *.x. 
* HI'll 
**** • 

F730 X 07 
*****Hl********** 
.. STORE ZERO * 
*IN TEXT BUFFER. 
* EXCEPT • 
* FOR OPERATION * 
* CODE * 
***************** . . 

.X ••••••••••• 
x 

***** *07 *. 
* H3* 
* * 

Chart BF. RR and RS Format Translation 
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· * · · * · 
* * * * 

* · 
· * • 
* 

* · 
· * · 
* 
* 

· · '* 

· · 
* · 
· * · * · * 

* 
* 

* 
* 

RS FORMAT 
********* 

***** 
*SF * 
* 84* 
* * 

X 09 
*****84********** 
*SER * 
*-*-*-*-*-*-*-*-* 

TRANSLATE * 
* R3 FIELD 
* (SEE NOTE 1) * 
***************** 

.x. 
C4 *. 10 

.* *. 
NO .* * • • , •• *. IS REL.A=O .* 

*. .* *. .* 
* •• * * YES 

X 11 
*****04********** 
*SER * 
*-*-*-*-*-*-*-*-* 

TRANSL.ATE * 
* Rl FIELD * * (SEE NOTE 1) * 
***************** 

:FAI2 .X. 
E4 *. 12 

. .* *. 
• NO .* *. 
.X •• *. IS RELA=O .* 

*. .* *. .* 
* •• * * YES 

X 13 
*****F4********** 
*EER * 
*-*-*-*-*-*-*-*-* 
* TRANSLATE * 
* 02(B2) FIELO * * (SEE NOTE 2) * 
***************** 

PARAMETERS 

COL.=03 
LGH=Ol 
TXT=15 
N8T=02 

PARAMETERS 

COL.=05 
LGH=Ol 
TXT=11 
NST=02 

PARAMETERS 

COl..=07 
LGH=03 
TXT=31 
NBT=02 

.X ••••••••••• 
x 

***** 
*07 * 
* H3* 
* * 

.FA121 14 
*****H4********** 
*FERR * 
*-*-*-*-*-*-*-*-* • •• x. SET 
* ERROR * 

FLAG * 
***************** 

F730 X 15 
*****J4********** * STORE ZERO * 
*IN TEXT BUFFER * • 
* EXCEPT * •••• * FOR OPERATION * 
* CODE * 
***************** 



S[ FORMAT 
********* 

***** 
*8G * * 82* 
* * 

* * 
* 
* * · 
* 
* · * · * 

FAOS .X. 

PARAMETERS 

CCL=03 
LGH=02 
TXT=15 
NBT=04 

82 *. 01 
.* *. 

.* LPSW, *. YES 
-. SSM .H[ O.S [0. .- •••• 

*. T[O.TCH .* 
*. .* 

* •• * * NO 

X 02 
*****C2********** 
*SER * 
*-*-*-*-*-*-*-*-* 

TRANSLATE * * [F[ELD 
* (SEE NOTE 1) * 
*******.********* 

* 
* 

* * * · 
· · * 
* · · * · 

FA12 .X. 
02 *. 03 

.* *. 
Ne .* *. •••• *. [S RELA=O .* 

*. .* *. .* * •• * * YES 

. . 
.X ••••••••••• 

:FA22 X all. 
*****E2********** 
*EER * 
*-.-*-*-*-*-*-*-* * TRANSLATE 
• 01 (81) FIELD 
* (SEE NOTE 2) * 
***************** 

PARAMETERS 

COL=07 
LGH=03 
TXT=31 
NBT=02 

.X ••••••••••• 
x 

***** 
*07 * * H3* * • 

:FA121 05 
**'*'**G2********'** 
*FERR • 
*-*-*-*-*-*-*-*-* 

••• x* SET * 
* ERROR 

FLAG * 
***************** 

F730 X 06 
*****H2E********* * STORE ZERO * 
*IN TEXT BUFFER * • * EXCEPT * •••• * FOR OPERATION .. 
• CODE * 
.**************** 

· * 
* 
* * 

* 
* · * 

* 
* · * * * 

* 
* 

* * 
* 
* * * * 
* * 

* 
* 

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

* 
* 

· * * 
* 
* *-******-***--******.********** 

* * * NOTE 1 -
FOR ERROR EXITS FROM -

.. SUBROUTINE SER, REFER * 
* TO CHART BB. * 
* NOTE 2 -

FOR ERROR EXITS FROM -
SUBROUTINe eeR, REFER -* TO CHART ee. 

* * *************-***************.* 

RX FORMAT 
********* 

***** 
*BG * * B4* 
* • 

X 07 
*****84********** 
*SER * 
*-*-*-*-'*-*-*-*-* 

TRANSLATE * 
* X2 F[ELD * (SEE NOTE I) * 
***************** 

.x. 
C" *. 08 

.* *. 
NO .* *. 

•••. *. [S RELA=O .* 
*. .* *. .* * •• * * YES 

X 09 
*****04********** 
*SER * 
*-*-*-*-*-*-*-*-* 

TRANSLATE * 
* Rl FIELD * (see NOTE 1) • 
***************** 

.FAI2 .X. 
E4 •• 10 

• .* *. 
• NO .* *. .x •• *. [5 RELA=O .* 

-. .* *. .* 
* •• * * YES 

:FA22 X 11 
*****F4********** 
*EER * 
*-*-*-*-*-*-*-*-* 
* TRANSLATE * * 02(82) FIELD * 
* (SEE NOTE 2) 
***************** 

PARAMETERS 

eOL=03 
LGH=OI 
TXT=15 
NBT=02 

PARAMETERS 

COL=05 
LGH=Ol 
TXT=11 
NBT=02 

PARAMETERS 

COL=07 
LGH=03 
TXT=31 
NBT=02 

.X ••••••••••• 
x 

***** 
*07 * * H3* 
* * 

:FA121 12 
*****H4********** 
*FERR * 
*-*-*-*-*-*-*-*-* 

• •• x* SET * * ERROR 
* FLAG * 
***************** 

F730 X 13 
*****J4********** * STORE ZERO • 
-[N TEXT BUFFER * • * EXCEPT * •••• 
• FOR OPERAT[ON * 
* CODE • 
***************** 

Chart BG. RX and SI Format Translation 
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***** 
*BH * 
* 83* 
* * 

.*. FEOI .x. FB03 .*. 
82 *. 02 83 *. 01 64 *. 16 .* *. .* *. .* *. 

YES.* IS *. YES.* PACK, *. NO .* IS *. NC 
•••••••••••••••••• *. DATA IN Ll .*X •••••••• *. UNPK,MVO, .* •••••••• X*. DATA IN L .* •••••••••••••••••• 

*. FIELD .* *. DECIMAL .* *. FIELD .* 
*..* *..* *. .* 

* •• * * •• * * •• * 
* NO * * YES 

X 03 
*****c 1 ********** 
*SER * 
*-*-*-*-*-*-*-*-* 
* TRANSLATE * 
* Ll FIELD * 
*(SEE NOTE l,lA)* 
****** ***** ****** 

.X. 
[)1 *. 04 

• * *. 
NO .* *. 

.X. 
C2 *. 10 

.* *. 
• * *. YES 

*15 01 A SYMBOL * •••• 
*. .* *. .* * •• * * NO 

X 11 
*****02********** · . * ZERO TEXT AND * 

••• *. IS RELA=O .* •••••• *PLACE ABSOLUTE * 
*'11 ALUE IN eUFFER* *. . * *. .* 

* •• * * YES 

· . ***************** · . * 03 * * • 

X 05 
*****E 1 **** ****** 
* • 

STORE Ll * 
* FIELD IN 
* TEXT BUFFER . 
*********** ****** 

12 
*****E2** ******** 
* PLACE LENGTH * 
* ATTRIBUTE • 
* FROM SYMBOL *X ••• 
*T ABLE IN BUFFER* 

• * ********* ******** 

• X • .. x ............................... . 

FBl7 .X. FB23 .*. 
Fl *. 06 F2 *. 13 

.* *. .* *. .* IS *. NO .* *. YES *. DATA IN L2 .* •••••••• X*IS 02 A SYMBOL * •••• 
*. FIELD .* *. .* 
*..* *..* 

* •• * *. • * * YES * NO 

X 07 
*****Gl********** 
*SER * 
*-*-*-*-*-* -*-*-* 

TRANSLATE 
* L2 FIELD * 
*(SEE NOTE 1.18)* 
***************** 

X 14 
*****G2********** · . * ZERO TEXT AND * 

•••••• *FLACE ABSOLUTE * 
*VALUE IN BUFFER* · ************* **** 

FB20 .X. . 15 
HI *. 08 

.* *. 
NO .* *. 

• •• *. IS RELA=O .* 

X 
**** · . * 03 * 

• * 

*. • * 
*. .* 

* •• * 
* YES 

X 09 
*****JI********** . . 
* STORE L2 
* FI ELO IN 

TEXT BUFFER 

*****H2********** 
* PLACE LENGTH * 
* ATTRIBUTE • 
* FROM SYMBOL *X ••• 
*TABLE IN EUFFER* · . ***************** 

• X • 
• X ......................... . 
X 

**** . . 
* F5 * . 

Chart RH. 
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. . 
* 03 * . . 

X 17 
*****C4********** 
*SER * 
*-*-*-*-*-*-*-*-* 
* TRANSLATE 
* L FIELD * 
*(SEE NOTE 1dC)* 
***************** 

FAI21 X 24 .X. 
*****03********** 04 *. 18 
*FERR * .* *. 
*-*-*-*-*-*-*-*-* NO .. * *. 
* SET *X •••••••• *. IS RELA=O .* 

ERROR * *. .* 
* FLAG * *..* 
***************** * •• * 

F730 X 25 
*****E3********** * STORE ZERO * 
*IN TEXT BUFFER * 
* EXCEPT * 
* FOR OPERAT ION * 
* CODE * 
***************** 

x 
***** 
*07 * 
* H3* .. 

* YES 

FB07 .X. 
C5 *. 19 

.* * • .* *. YES 
*IS 01 A SYMBOL * •••• 

*. .* *. .* * •• * 
• NO 

FBl4 X 20 
*****05********** 
* • 
* ZERO TEXT AND * 

•••• *PLACE ABSOLUTE * 
*VALUE IN BUFFER* 

• * ***************** 

21 
*****E5********** 
* PLACE LENGTH * 
* ATTRIBUTE • 
* FROM SYMBOL *X ••• 
*TABLE IN BUFFER* · . ***************** 

· '. * F5 *.X. · . • **** .. 
.F826 X 22 

*****F5********** 
*EER * 

• *-*-*-*-*-*-*-*-* 
••••••••••••••••• x* TRANSLATE 

* NOTE 1 
FOR ERROR EXITS FROM 
SUBROUTINE SER. REFER 
TO CHART BB. 

* NOTE IA 
PARAMETERS FOR Ll FIELD 

COL=OS TXT=11 
LGH=ll N8T=02 

* NOTE 18 
PARAMETERS FOR L2 FIELD 

COL=03 TXT=15 
LGH=O 1 N8 T=02 

* NOTE Ie 
PARAMETERS FOR L FIELD 

COL=03 TXT=15 
LGH=02 NBT=02 

* NOTE 2 

* 02(B2) FIELD * 
*<SEE NOTE 2 t 2A)* 
***************** 

FA22 23 
*****G5********** 
*EER * 
*-*-*-*-*-*-*-*-* 
* TRANSLATE * 
* 01(81) FIELD * 
*(SEE NOTE 2,2B)* 
***************** 

***** 
*07 * 
* H3* .. 

FOR ERROR EX ITS FROM 
SUBROUTINE EER. R~FER 
TO CHART BC. 

* NOTE 2A 
PARAMETERS FOR 02(B2) 
FIELD 

* NOTE 2B 

COL=15 TXT=14 
LGH=03 NBT=02 

PARAMETERS FOR 01 (BI) 
FIELD 

COL=07 TXT=3I 
LGH=03 NBT=02 

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



This appendix contains three cross­
reference tables which may be used with the 
Autochart diagrams within this manual. Use 
of the tables will enable a user to locate 
any label appearing on any chart, all 
references to a particular entry connector, 
and all blocks where a subroutine is used. 

BLOCK 
LABEL 

ccw 

CNOP 

CVTL 

C311 

C804 

C805 

C811 

C819 

C8201 

C824 

C825 

C901 

C903 

C908 

C910 

C9101 

C915 

C9192 

C923 

C926 

C9271 

C930 

DC 

BLOCK 
Loe 

AAB2 

ACBI 

BBHI 
BBH5 

04B5 

07AI 

07EI 

07GI 

07A2 

07C4 

07H3 

07G2 

BOBI 

BOCI 

BoB2 

BoFI 

BoGI 

BoB4 

BoE4 

BABI 

BAC2 

BAOI 

0705 

ABB2 

BLOCK 
NUMBER 

AAOI 

ACOI 

BBIO 
BBI8 

0420 

0701 

0705 

0707 

0710 

0718 

0727 

0716 

BOOI 

B003 

Bo02 

Bo06 

B007 

B009 

Bol2 

BAOI 

BA08 

BA03 

0723 

ABOI 

APPENDIX A: AUTOCHART CROSS-REFERENCE TABLES . 

TABLE I: LABELS 

This table lists all labels that appear 
on charts. To the right of each label is 
the grid location and the block number 
associated with the block that bears that 
label. 

BLOCK 
LABEL 

DROP 

OS 

0001 

0002 

00053 

0006 

00081 

00082 

00084 

00101 

0020 

00223 

0024 

0104 

0107 

0140 

EF07 

EF08 

EGll 

EG12 

EGIS 

EG16 

BLOCK 
LOC 

AOG4 

ACA4 

BBB2 

BBBI 

BBOI 

BCBI 

BCE1 

BCFl 

BCE2 

BCF2 

BBE4 

BBG3 

BBKS 

BAB4 

BAB5 

BBGI 

AHHS 

AHH4 

AJJ4 
AKE2 

AK02 
AL01 

A.,K3 
AKG2 

AK04 

BLOCK 
NUMBER 

Ao12 

ACIO 

BB04 

BBOI 

BB03 

BC01 

BC04 

BC05 

BC08 

BC09 

BB14 

BB24 

8B20 

BA09 

BA14 

BB09 

AH16 

AH15 

AJI0 
AK05 

AK04 
AL04 

A.,12 
AK07 

AK08 
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BLOCK BLOCK BLOCK BLOCK BLOCK BLOCK BLOCK BLOCK BLOCK 
LABEL LaC NUMBER LABEL LOC NUMBER LABEL LOC NUMBER 

EJECT ADBI ADOI FAl21 BFGI BF06 F730 BFHI BF07 
BFH4 BFl4 BFJ4 BFl5 
BGG2 BG05 BGH2 BG06 

EM04 AMC2 AM04 BGH4 BGl2 BGJ4 BGl3 
BHD3 BH24 BHE3 BH25 

EM08+4 AMD2 AM05 
FA22 BGE2 BG04 F744 BBB5 BB26 

BGF4 BGll 
END ADB4 AD08 BHG5 BH23 

F746 BCB5 BCl4 

ENTRY ADFI AD03 FBOI BHB3 BHOI 
MACHA AJB2 AJOI 

EN07 AMF3 AMl5 FB03 BHB4 BHl6 
MACHB AHB4 AH09 

ENII AMJ3 AMl8 FB07 BHC5 BH19 
MACHC AIA2 AIOI 

ENl2 AMH3 AMl7 FBl4 BHD5 BH20 
MACHO AIB2 AI02 

EN13 AMH4 AMl2 FBl7 BHFI BH06 
MACHE AKB3 AKOI 

EN25 ANBI ANOI FB20 BHHI BH08 
MACHF AKB2 AK02 

EN26 AMJ2 AM21 FB23 BHF2 BH13 
MACHG ALAI ALOI 

EN27 AMH2 AM20 FB26 BHF5 BH22 
MACHH ALBI AL02 

EPOI ANH3 ANI I FCOI BCJ3 BCl3 
MACHI AHF4 AH13 

EP02l ANF3 AN09 FHll 07Bl 0702 
MACHJ AHB3 AH08 

EQU AECI AEOI FH12 0701 0704 
NOTE AOD4 A029 

ER03 ANC4 ANl7 F232 BCB4 BC13 
ORG AGCI AGOI 

ER04 ANE5 AN25 F237 BEH4 BE2l 
SEE NOT::: I BAD4 BAll 

EVEI AME4 AM09 F502 BEDI BE03 
SEE NOE 2 BAE4 BA12 

EXTRN AEC4 AE09 F5l1 BED3 BEll 
SPACE AGC4 AG08 

FA05 BF:B2 BF08 F5172 BEE3 BEl2 BGB2 BGOI START AFB4 AF08 

FA12 BFE4 BFl2 F708 BBB4 BB25 
BFFI BF05 

USING AHBI AHOI 
BGD2 BG03 F709 BEJ4 BE22 BGE4 BGlO lCTL AFBI AFOI 
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TABLE II: ENTRY CONNECTOR REFERENCES entry connectors are arranged in alphameric 
order with the grid 19cation and block 

This table lists all off-page entry number of all blocks that reference this 
connectors that are referenced by any off- connector to the right and on as many 
page exit connector on another chart. The additional lines as necessary. 

ENTRY EXIT BLOCK ENTRY EXIT BLOCK 
CONN CONN NUMBER CONN CONN NUMBER 

AMD2 ANE2 AN15 04B1 03K2 0315 
03K3 0314 
05..14 0511 

AME4 ANK3 AN13 
04B5 AAG4 AA13 

ABG4 AB17 
AM..I2 ANE5 AN25 AC..Il ACoe 

ACK4 AC19 
ADB1 ADOI 

ANBI AMK2 AM22 ADD4 AD10 
AD..I1 AD06 
AD..I4 A014 

ANB3 AMK3 AM19 AEG4 AE13 
AE..Il AE07 
AFHl AF07 

AOA5 AP02 AP04 AGF4 AG11 
AGHI AG06 
AHG1 AH06 

AOB5 APE2 APOS AH..IS AH17 
APE3 AP1S AIK2 1'.117 
AP..l3 AP19 A..I..Il A..I1S 

AK..I2 AK14 
ALKI AL09 

AOC2 APF4 AP23 
APG2 AP24 05B2 04BS 0420 

APA2 AOC3 A014 05F2 04BS 0420 
04C4 0417 
04HI 0407 

APE2 AOAS A027 

07AI BBKI BB12 
BAB1 0704 0719 BOG4 B014 

BEG3 BE14 

BAG2 BCH2 BC1l 
07El BAHI BA07 

BA..I5 BA20 
BDB2 07C3 0713 07G2 BAC2 BAoe 

BBOI BB03 
BEBI BOFI B006 BBD3 BB08 

BBG3 BB24 
BBH2 BB13 

BEB4 BOHI B008 BBK5 BB20 
BCE2 BC08 

07H3 BBB4 B625 
BFHl 07F4 0721 BCC5 BC1S 

BOHI Booe 
BE..I4 BE22 

C8Dl 06A5 0611 BEKI BE09 
06B5 0611 BFF4 8F13 
06C5 0611 BFHl BF07 

BGE2 BG04 
04AS AFH4 AF15 BGF4 BG11 

BHE3 BH25 
BHG5 BH23 
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TABLE III SUBROUTINE USAGE 

This table lists the subroutine names as 
they appear in subroutine blocks on the 
individual charts. The first appearance of 
a subroutine block has the name of that 

SUIjROUTINE 
NAME 

BA 

BAR 

BUMP 

CVTL 

DCC 

DCF 

OCF2 

OCXl 

OOUT 

DROP 

EER 

ERR 

EVE 

100 

ENTRY 
CONN 

AMB3 

BLOCK 
LOC 

BABI 
BDBI 
BDB4 

AAB2 
AFG4 

05J4 

BBF4 
BBHl 
BBH5 

ANK5 

ABC2 
ABJ2 
ACB4 
ACG4 

ANF4 

ANH5 

07Jl 

BBJI 

BBE4 
BCBl 
BEDI 
BEF4 
BFF4 
BGE2 
BGF4 
BHF5 
BHG5 

AAF3 
ABF3 
ACJ2 
ACJ5 
ADDI 
AOD5 
ADJ2 
ADJ5 
AEG5 
AEJ2 
AFE5 
AFHl 
AGF5 
AGH2 
AHG2 
AHJ5 
AIK2 
AJJI 
AKJ2 
ALJ2 
ANEI 
04C4 

AAB4 

BLOCK 
NUMBER 

BAOI 
BOOI 
B009 

0511 

BB15 
BBIO 
BB18 

AN29 

AB02 
ABIO 
ACll 
AC16 

AN19 

AN20 

AN27 

0709 

BBll 

BB14 
BCOI 
BE03 
BE19 
BF13 
BG04 
BGll 
BH22 
BH23 

AA15 
ABIB 
AC09 
AC20 
A002 
AD 11 
A007 
A015 
AE14 
AE08 
AF16 
AF07 
AG12 
AG07 
AH07 
AH17 
AI17 
AJ15 
AK14 
AL29 
AN04 
0417 

AA08 

block as it appears in the first line of' 
the block. To the right of the name is 
found the entry point into the subroutine, 
if it is present, and the grid location and 
block number of each block where this 
subroutine reference appears. 

SUBROUTINE 
NAME 

EVE 

FERR 

INOUT 

ENTRY 
CONN 

AMB3 

BLOCK 
LOC' 

AAC2 
AAE4 
AAF2 
ABC4 
ACBl 
ACFl 
AOBI 
AOB4 
AOFI 
AOG4 
AEC4 
AEDI 
AFCI 
AFC4 
AGCl 
AGD4 
AGE4 
AHBI 
AHB4 
AHEI 
AHF4 
AIB2 
AIC4 
AIF2 
AIF4 
AJB2 
AJE2 
AJG3 
AJJ4 
AKB2 
AKE2 
AKF4 
ALBI 
ALC5 
AL02 
ALD3 
ALFI 
ALF3 
ALG5 
04B3 
04C3 
04F4 
04G2 

BBD3 
BBG3 
BBH2 
BBK3 
BCB5 
BCHI 
BED5 
BEGI 
BEH4 
BEJI 
BFGl 
BFH4 
BGG2 
BGH4 
BHD3 
07F2 

BAE4 
03B3 
03J3 
03K2 
04Bl 
05G4 
05G5 
05J2 
06C3 
0602 
0603 
06Hl 
07Fl 

BLOCK 
NUMBER 

AA02 
AAll 
AA05 
AB13 
ACOI 
AC05 
AOOI 
AD08 
A003 
A012 
AE09 
.AE02 
AF02 
AF09 
AGOI 
AG09 
AGIO 
AHOI 
AH09 
AH04 
AH13 
AI02 
AI09 
AI06 
AI12 
AJOI 
AJOIt 
AJ07 
AJlO 
AK02 
AK05 
AKI0 
AL02 
AL22 
AL12 
ALl 6 
AL06 
AL18 
AL25 
0411 
0412 
0419 
0408 

BB08 
BB24 
BB13 
BB23 
BC14 
BC07 
BE23 
BE06 
BE21 
BE08 
BF06 
BF14 
BG05 
BG12 
BH24 
0715 

BA12 
0301 
0313 
0315 
0401 
0514 
0517 

0621 
0606 
0622 
0614 
0706 



SUBROUTINE ENTRY BLOCK BLOCK SUBROUTINE ENTRY BLOCK BLOCK 
NAME CONN LOC NUMBER NAME CONN LOC NUMBER 

PCHA BAFI BA05 STORE AAC4 AA09 
BOEI B005 AA02 AA03 
BE03 BEll AAF4 AA12 
07E5 0724 AAG2 AA06 
07H3 0727 ACCI AC02 

ACGl AC06 
AOC4 AOO9 

PRTA BAEI BA04 AOGI AOO4 
BAG5 BAl9 AOH4 AD13 
BBKI BB12 AE04 AEIO 
BCF2 Be09 AEEI ~E03 

BOF4 B013 AFOI AF03 
BEE3 BEI2 AF04 AFI0 
07G2 0716 AGOI AG02 

STORE AGF4 AGll 
AHCl AH02 

PRTERR BAC4 BAlO AHC4 AHIO 
AHFI AH05 
AHG4 AH14 

SER BBBI BBOI AIC2 AI03 
BBB2 BB04 AI04 AIlO 
BBGI BB09 AIG2 AI07 
BBG5 BB17 AIG4 AIl3 
BEB4 BE15 AJC2 AJ02 
BEC4 BEI6 AJF2 AJ05 
BEE4 BE18 AJH3 AJ08 
BFB2 BF08 AJK4 AJll 
BFB4 BF09 AKC2 AK03 
BFCl BF02 AKF2 AK06 
BF04 BFll AKG4 AKll 
BFEI BF04 ALC! AL03 
BGB4 BG07 AL05 AL23 
BGC2 BG02 ALE2 ALl3 
BGD4 BG09 ALE3 AL17 
BHC! BH03 ALGI AL07 
BHC4 BH17 ALG3 ALl9 
BHGI BH07 ALH5 AL26 

ANF3 AN09 

SKNB BCG2 BCIO 
BDE4 B012 

STOCAW AP82 AP02 TLUL AFH4 AF15 
APB3 AP12 ANBI ANOI 
APF4 AP23 
APG3 APt7 TLUN 05C3 0507 
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APPENDIX B: AUTOCHART SYMBOLS 

*******. __ ._. ____ ••• _____ * ____ • _______ * ____ ••• ___ • _______ • ___ • __ *** ___ * ___ • __ ••• ____ * __ **_**_*._ •• __ *_* ___ ****_A._AAA*AA_A _______ • · . . 
· · 
· · 
* · 
* · * · · · * · 
· · · 
· · 

FIJNCTIONAL SYMBOLS ------------------

*****81********** 
* * PROCESSI NG 

* BLOCK . 
_*_*A*A**AA**_* __ 

.'. 
C1 *. 

.- *. ._ DECISION A. 

*. BLOCK .-
*. . * *. .* * •• * 

* 

· · 
· · 
* · 
* 
* · 
· · 
· · 

SAMPLE FLOWCHART 

****C2********* • . * 
USER ENTRY 

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

• .e*** 
*ZA * 
* C3· . . · .. * C3 *.x. 

* * 
X 

*****C3********** 
* • * • 
* * · . 

. . 

............................... X • 

. x. 
03 * .. 

.* * • • * * • ..... *. ..* •••• 
*. .* *.. ..* * ... * . 

:GOTO X 
*****E3********** 
*SUBNM ZCAl* 
*-*-*-*-*-*-*-*-* · . . 

. . 
.X ............ . 

• x. 
F3 *. 

****F2********* .* *. 

.' · · .. · 
* · · · · 
· 8LOCK C3 IS ENTERED FROM THIS CHART AND FROM * 

AT LEAST ONE OTHER CHART. ALL REFERENCES TO 
OFF-PAGE ENTRY CONNECTORS CAN BE FOUND IN 
AUTOCHART CROSS-REFERENCE TABLE II • 

.. · THE TERMINAL BLOCK IS USED TO SHOW USER ENTRY 
AND EXIT POINTS WHEN THE PROGRAM BEING 
FLOWCHARTED IS AVAILABLE TO AN IBM CUSTOMER. * 
IT IS ALSO USED AS AN EXIT CONNECTOR WHEN * 
THE TO LOCATION IS TO NO SPECIFIC CHART AS IN 
A MULTIPLE USE SUBROUTINE. 

* · 
.. .. 
.. · .. · 
· THE INSTRUCTION AT SYMBOLIC LOCATION GOTO * 

CALLS A SUBROUTINE NAMED SUBNM. THE LOGIC OF * 
SUBNM IS SHOWN ON CHART ZC STARTING AT BLOCK * 
Al. ALL REFERENCES TO SUBROUTINES CAN BE 
FOUND IN AUTOCHART CROSS-REFERENCE TABLE 111. .. · .. · · · * * .* *. * * 

* USER EXIT *X •••••••• *. .* •••• X* C3 * 
* L *. .* * * 

*************** 1. *. .* 
N. * •• * 
E. * ON-PAGE EXI T CONNECTOR-
s. CONTROL TRANSFERS TO BLOCK C3 ON THIS CHART. 

C: 
R. 
O. 
s. 
s. 
I. 
N. • 
G ••••••••••• x. LINE JUNCTION 

X 
*·***H3********** 

****H2********* * * 
* * *-*-*-*-*-*-*-*-* 
*VARIABLE RETURN*X •••••••• * 
* * * * 

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

x 
***** 
*ZB * 
* A2* 
• * 

OFF-PAGE CONNECTOR-
CONTROL TRANSFERS TO BLOCK A2 ON CHART ZB • 

* · .. .. .. · 
* · · .. 
.. .. 

· .. .. · .. .. 

.. · 

.. .. 

.. 
' . .. 

.. 
********************************************************************************************************************************** 
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GLOSSARY 

address: The unique identification 
register, storage location, or other 
source or destination. 

of a 
data 

Assembler instruction statement: An 
assembler language statement that directs 
the operation of the assembler or affects 
the format, content, location assignments, 
or register usage of its output, and usual­
ly does not cause any machine language 
instructions to be produced. 

compound expression: A combination of two 
or, at most, three simple expressions, 
connected to each other by arithmetic oper­
ators. 

ESD cards: These cards or card images on 
tape are part of the object program deck, 
and are produced for each START, ENTRY, and 
EXTRN Assembler instruction to provide com­
plete linkage between different object pro­
grams. 

Intermediate Text: The partially translated 
source statement produced by Phase I and 
used as input to Phase II. 

location counter: The internal counter used 
to assign consecutive storage addresses to 
program statements. 

machine instruction: An Assembler language 
statement specifying an operation that cor­
responds to a machine operation or opera­
tions, and that causes the Assembler to 
produce a corresponding machine-language 
instruction or instructions. 

Operation Code Table: The table that is 
part of Phase I and contains each symbolic 
operation code, its machine equivalent, and 
the location of the routine necessary to 
translate the operand field. 

Register 
Phase II 

10Ll 

Table: 
that 

The table constructed by 
contains general register 

numbers, their corresponding values and 
relocatable attributes and is used to 
assign base registers and displacements 
when the assembler must compute addresses. 

relocation: Modification of address con­
stants to compensate for the difference 
between the or1g1n assumed in an object 
program and its assumed origin relative to 
other object programs with which it is 
combined. 

RLD cards: These cards or card images on 
tape are part of the object program, and 
are produced for each relocatable address 
constant and CCW defined in the program to 
allow the Relocatable Loader to reevaluate 
symbols and expressions within address con­
stants and CCW's. 

RLD Table: The table constructed by Phase 
II that contains the data necessary to 
produce the RLD cards. 

simple expression: A single symbol or a 
single self-defining value used as an oper­
and. 

symbol: Any collection of 
which something is known 
referred to; a name. 

characters by 
and can be 

Symbol Table: The table constructed by 
Phase I that contains all the symbols, and 
their attributes, contained in the source 
program. 

Symbol Table Deck: The deck (produced in a 
card system only) that contains the attri­
butes of all the symbols in the object 
program and is used as input to Phase II. 

TXT -cards: These cards or card images on 
tape, are part of the object program deck, 
and contain the machine language statements 
constructed from the symbolic statements in 
the source program. 



Assembler instructions (see also specific 
instructions) 

Phase I 
Errors 21,28-41,53-60 
Translation 26,28-41,53-60 

Phase II 
Errors 78-83,87-91 
Translation 74,75,78-83,87-91 

Assembler Program 
Purpose 7 
Organization 7 

Attributes, Symbol 17 
Autochart Cross Reference Tables 95-100 

BAR Subroutine 20,99 
Buffer areas, output 11 
BUMP Subroutine 21,99 

Cards (see also specific cards) 
ESD - 66,71,81,82 
RLD 66,71,73,82 
TXT 66,71 
Symbol Table 18 

Card buffer areas 11 
CCW Assembler instruction 

Phase I 
Errors 21,52 
Intermediate text 16,28,29 
Source statement 28 
Translation 28,53 

Phase II 
Errors 74,75,90,91 
Special considerations 73,79 

CNOP Assembler instruction 
Phase I 

Errors 21,55 
Intermediate text 16,31 
Translation 30,55 

Phase II 
Errors 75,86,87 
Special considerations 76 
Translation 81,86,87 

DC Assembler instruction 
Phase I 

Errors 21,54 
Intermediate text 16,30 
Translation 29,54 

Phase II 
Errors 74,75,90,91 
Special considerations 76 
Translation 83,90,91 

nec Subroutine 19 
DCF Subroutine 19 
DCX Subroutine 19 
DOUT Subroutine 77,78,98 
DROP Assembler instruction 

Phase I 
Errors 21,56 
Intermediate text 16,33 
Translation 33,56 

Phase II 

Errors 74,75,88 
Special considerations 73 
Translation 82,88 

DS Assembler instruction 
Phase I 

Errors 21,55 
Intermediate text 16,32 
Translation 32,55 

Phase II 
Errors 75,90 
Translation 82,90 

EER Subroutine 75,98 
EJECT Assembler instruction 

Phase I 
Errors 21,56 
Intermediate text 16,33 
Translation 33,56 

Phase II 
Errors 75,85 
Translation 81,85 

END Assembler instruction 
Phase I 

Errors 21,56 
Intermediate text 16,34 
Special considerations 26 
Translation 34,56 

Phase II 
Errors 75,89 
Translation 82,89 

ENTRY Assembler instruction 
Phase I 

Errors 21,56 
Intermediate text 16,35 
Translation 35,56 

Phase II 
Errors 74,77,88 
Special considerations 67 
Translation 78,81,88 

ERR Subroutine 20,24,98 
Errors (see specific instructions) 
Error flags, list of 20,77 
EQU Assembler instruction 

Phase I 
Errors 21,56,57 
Intermediate text 16,36 
Translation 35,56 

Phase II 
Errors 82 1 89 
Translation 82,89 

ESD Card 
Described 67 
Format 71 

EVE Subroutine 19,20,24,98 
EXTRN Assembler instruction 

Phase I 
Errors 21,57 
Intermediate text 16,37 
Translation 36,57 

Phase II 
Errors 74,88 

Index 105 



Special considerations 67 
Translation 79,81,88 

FERR Subroutine 77,79,98 

ICTL Assembler instruction 
Phase I 

Errors 21,58 
Intermediate text 16,37 
Translation 37,58 

Phase II 
Translation 81,87 

ID-Code (see also Intermediate text and 
specific instruction) 

Phase I 15,16,20,23,24 
Phase II 67,78,79 

INOUT Subroutine 23,76,77,99 
Instructions (see specific instructions and 
formats) 

Intermediate text 
Detailed (see specific instructions) 
General 15,16 
Summary 16 

Listing, Program 7,8,9,72 
Location counter 7,14,17,20,21,22,26 
Logic flow 

Phase I 7,23,49,51 
Phase II 8,78,85,86 

Machine instructions. (see specific 
instruction format) 

Object program 7-11,14,67,73,76,78 
Operand translation (see specific 
instruction) 

Operation code (see also Operation Code 
Table) 

Errors 8 
Translation 7,8 

Operation Code Table 
Description 15 
Used 7,8,14,23 

ORG Assembler instruction 
Phase I 

Errors 21,59 
Intermediate text 16,38 
Translation 38,59 

Phase II 
Errors 82,89 
Translation 82,89 

Output 
Phase I 4-11,16,17 
Phase II 4,11,67-72 

Output buffer area 11 
Output cards (see specific card) 
Output listing 7,8,9,72 

PCHA Subroutine 76,99 
Phase I 

Description 7,14-22 
Logic flow 7,12,24-27 

Phase II 
Description 8,67-77 
Logic flow 8,13,78-80 

Program listing 7,8,9,72 
PRTA Subroutine 76,79,99 
PRTERR Subroutine 99 

106 

Register Table 
Described 73 
Used 75,78,82 

Relocation List Dictionary Table (see RLD 
Table) 

RLD Card 
Described 67 
Format 71 

RLD Table 
Described 73 
Used 67,77,78 

RR Format 
Phase I 

Errors 21,61 
Intermediate text 16,42 
Translation 42,61 

Phase II 
Errors 74,75,92 
Translation 75,79,80,83,92 

RS Format 
Phas.e I 

Errors 21,61 
Intermediate text 16,43 
Translation 42,56 

Phase II 
Errors 74,75,92 
Translation 75,79,80,84,92 

RX Format 
Phase I· 

Errors 21,62 
Intermediate text 16,44,45 
Translation 45,62 

Phase II 
Errors 74,75,93 
Translation 75,79,80,84,93 

SER Subroutine 74,75,99 
SI Format 

Phase I 
Errors 21,63 
Intermediate text 16,45,46 
Translation 45,63 

Phase II 
Errors 74,75,93 
Translation 75,79,80,84,93 

SKNB Subroutine 99 
Source program 7,9,10,14,24,72 
SPACE Assembler instruction 

Phase I 
Errors 21,59 
Intermediate text 16,39 
Translation 38,59 

Phase II 
Errors 81,87 
Translation 81,87 

SS format 
Phase I 

Errors 21,64 
Intermediate text 16,46,47 
Translation 46,64 

Phase II 
Errors 74,75,84,94 
Translation 75,79 

START Assembler instruction 
Phase I 

Errors 81,88 
Intermediate text 16,39 
Translation 39,58 



Phase II 
Errors 81,88 
Special considerations 67 
Translation 80,82,88 

Storage allocation 9 
STORE Subroutine 19,20,99 
Subroutines, described (see also specific 
subroutine) 

Phase I 19-23 
Phase II 74,79 

Symbols 7,8,14,17,19,21.22,24,26,67,74 
Symbol Table 

Attributes 17 
Described 17 
Phase I, used 
Phase II, used 

Symbol Table card 

7,8,14,22,26,27 
7,8,67,74,79,80 
18 

Symbol Table deck 7,8,9,14,24,27,79 

Tape buffer areas 11 
Tables (see specific table) 
TLUN Subroutine 22,26,99 
TLUS Subroutine 22,23,99 
TXT card 

Described 67,78 
Format 71 

USING Assembler instruction 
. Phase I 

Errors 21,60 
Intermediate text 16,40,41 
Translation 40,60 

Phase II 
Errors 74,75,82,88 
Special considerations 73 
Translation 82,88 

Index 107 
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