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This letter transmits the 1401 Tape-to-Printer Utility Program and 
as sociated material. 

Abstract for 1401 Tape-to-Printer 

Purpose: 

The 1401 Tape-to-Printer Utility Program provides the means whereby 
tapes of many configurations may be printed in many configurations under 
the control of a series of. parameters punched into control cards. 
Specifically, simulation of 717 and 720 printers is provided. However, 
the program additionally allows sequence checking, exception procedures, 
heading lines, page numbering, field selection, file selection and other 
features. 

Use of Program: 

The parameter s which specify a particular configuration of tape and 
printed output are punched into a series of control cards. These cards 
are inserted into the program deck which is then loaded and the tape is 
printed. 

Machine Configuration 

The minimum 1401 machine configuration which is needed by this program 
is as follow s: 
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1 G 4000 positions of core storage 

2. High-Low-Equal Compare 

3. IBM 1403 Printer, Model 2 

4. One IBM 729 II, IV, V, VI or 7330 Tape Unit 

5. IB M 1402 Card Read-Punch (a system tape may be 
produced, which allow s runs without this item) 

In accordance with the program request you submitted, the Basic Program 
Material being forwarded is: 

1. The program deck which is sequentially numbered in 
columns 78-80 and which contains a "3" in column 77. 

2.. The documentation of 1401 Tape-to-Printer including flow 
charts, a symbolic listing of the program and a listing 
of the program deck. 

The Optional Program Material, being forwarded only if requested, is the 
symbolic source deck of the 1401 Tape-to-Printer Program. 

The following information will be helpful in implementing this system: 

1. IBM 1401 DATA PROCESSING SYSTEM 
BULLETIN - UTILITY PRO'GRAMS FOR 
IBM 1401 TAPE SYSTEMS - Form Number 
J29-1411 (available from IBM Stationery 
Store s, Endicott, N. Y • ). 

The 1401 Tape-to-Printer Utility Program will be maintained through the 
use of modification letter s. Whenever modifications are made to the program, 
a serially numbered letter, starting with number 1, accompanied by the 
appropriate change cards will be mailed to all users. When the program 
is requested and the modification level is other than 0, all letters will be 
supplied with the material, but no change cards will be forwarded since 
the program deck will always reflect the latest changes. Should the nature 
or quantity of changes make a reassembly necessary, this will be distributed 
as a new version and modification letters to this new version will begin at 1. 
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An Applied Programming Analysis Report (APAR) should be submitted 
through the IB M SystelnsEngineer to report any difficulties encountered 
in the use of this system. The APAR should be addressed to: 

APAR Processing 
IBM Applied Program'ming 
Department 302, Building 647 
Endicott, New York 

Any discrepancy between the material you ·receive and the items listed 
above should be directed to the Manager of the DP Program Information 
Department, IBM, 112 East Post Road, White Plains, New York. 

Program Information Department 

cc: B ranch Office 
No attachments sent with carbon 
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1401 Tape-to-Printer Utility Program 

I.· Introduc tion 

The 1401 Tape-to-Printer Utility program will permit the printing of many varied 
tape configurations in many varied print configurations without the need of specific 
programs. The format of the input records and the desired output are specified by 
the user in a series of control cards which are inserted in the program deck prior 
to running on the 1401. The minimum 1401 configuration needed to operate this 
program includes: 

1. 1401 Model C3* 
2. High-Low-Equal Compare 
3. 1403 Model 2 Printer 
4. 1 (one) Tape Unit (Model 729 IT, 729 IV, 729 V, 729 VI or 7330) 
5. 1402 Model 1* Card Read Punch. 

II. Specifications 

The following list contains specifications of the Tape-to-Printer Utility Program. 

1. Tapes may contain either fixed length records with fixed blocking or 
variable length records with variable blocking. Variable length records in a block 
must each be followed by a record mark. The last record mayor may not have 
a record mark. In addition, fixed or variable length records may be unblocked. 

2. The maximum block length allowed is 1496 characters without Edit~ng: 
1279 with Editing. , 

3. Spacing or skipping between records can be controlled either by the control 
card or by the first character of the record. . 

4. Spacing or skipping between blocks can be specified in the control card. 
5. Pages may be numbered or not. as desired. 
6. Up to three lines of heading information may be printed at the beginning of 

the listing. 
7. One or two lines of additional heading information may be printed at the 

top of each page of the listing. . 

*If system tape has been produced on 1401 'Model C3, program may be run on 1401 
Model D3 without 1402 Modell. 
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8. Up to 99 separate, adjacent files may be printed on one pass of the program 
or any three files may be selected from a tape. In addition, a file may be bypassed 
during the running of the program under sense switch control (SSe). 

9. A continuous field up to 30 characters in length may be specified for SE!quence 
checking of the records within a file. 

10. Up to two characters of a record may be used to detect exceptions which may 
be punched into cards, punched and printed, or bypassed entirely. 

11. Fixed length records may be printed in either of two modes: 

a) Tape Image - the records would be printed exactly as they appear on tape 
except that they may be printed on more than one line (1. e. , a record 200 charac~ters 
in length, where the characters per line 1s specified on the control card as 100, would 
print on two lines). 

b) Field Selection - up to 1.6 portions of the record may' be printed on up to 
nine lines in any order', Each field may be 132 characters or less in length and may 
be printed exactly as it appears in the record, or may be zero suppressed (i. e. , high 
order zeroes replaced by blanks), or may be edited before printing (the edit control 
words are supplied by the user as part of the Parameter Set of cards). 

12. Variable length records are printed in tape image as explained for fixed 
length records. However, one additional option is allowed the user. The user may 
specify that if any record exceeds the number of characters to be printed per line, 
only the first line will be printed and the remainder of that record bypassed. 

13. At the end of a file, the number of records which have been processed will 
be printed. 

14. If a tape contains a header label, the user may choose to print, punch or 
check the header label. 

15. The following options are allowed the user in specifying a method to halt 
the program when the job is completed: ' 

a) Specifying the number of files to be printed. 
b) Selecting files for printing. 
c) Assuming (a) is not known and (b) is not used, specifying the presence 

of a tra.Iler label and letting the program check for it. 
d) Same as (c) except no trailer label but two consecutive End-of-File 

marks on the tape. 
e) TJnder sense switch control or control card control, halt at the end of 

each file. 

16. A system tape containing the program modified ,by the user set of control 
cards may be prepared on the Model C3 machine for use on the Model D3 machine or 
for repetitive use of the same parameters. 
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Format of Control Cards 

Columns 

1-4 (4) 

5-7 (3) 

8-10 (3) 

11-12 (2) 

13 (1) 

14 (1) 

15-16 (2) 

17-18 (2) 
19 ... 20 (2) 
21 (1) 

Meaning 

Record length - including any forms control character and 
special character (record mark) if present. For variable 
length records punch "VVVV". Variable length records 
must be terminated by a record mark except for the las t 
record of the block which need not have a record mark, 
but may have one. 
Blocking - number of records per block; leave blank for 
variable length records since variable blocking is 
permissible for variable length records. 
Characters per line - maximum 132 characters. Used to 
specify the· maximum number of characters to be printed 
on each line. Must be punched for all record types. 
Number of files - actual number if printing all files on reel 
or selecting files. If printing startin.g with first file and 
continuing printing each f.ile for a number less than the 
actual total,use the number to be printed. If unknown, 
leave blank. A file is defined as data on tape between 
tape marks. Therefore, a trailer label at the end of a 
file (or header label at the beginning of a file), if 
preceded and followed by a tape mark, is considered 
to constitute a file. 
Program Operation - it is possible to prepare a system tape 
containing the program modified by the set of control cards, 
heading cards, etc. when the same tape and print configu
rations will be repetively used on the Model C machine, or 

, when it is desired to use the Model D for the actual 
printing operation. To prepare this system tape, the 
program together with the control cards, heading cards, 
and the Header Label cards should be loaded in the card 
reader as usual. A blank tape should be set on Tape Uni,t 
#1. The control card should contain a "D" in column 13. 
After producing the sys tem tape, the program will halt. 
If the user has a tape he,wishes to print at the same time, 
the Object Tape should be readied on #3, the printer 
readied and the "Start" Button depressed. 
Halt Option code - an option is allowed to halt after printing 
each file. Pw1ch 1 to halt, leave blank if halt is not desired. 
Sense switch B will accompiish- the same result. 
First file to be printed .. file number (starting from first 
file as file 1) when file selecting. 
Second file to be printed - when file selecting. 
Third file to be printed - when file selecting. 
Page Number option - pages are automatically numbered 
unless the option is used. Punch a 1 to prevent page 
numbering. Otherwise, leave blank. 



Card No. Columns 

1 22 (1) 

1 23 (1) 

1 24 (1) 

1 25 (1) 

1 26 (1) 

1 27 (1) 

1 28 (1) 

1 29 (1) 

1 30-33 (4) 
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Meaning 

First Character Space/Skip Control - if the first chara.cter 
of each record is to be used to control spacing and skipping 
between records, punch a 1. If no, leave blank. 
(See Appendix A for list of leqa.l characters). 
Suppress Option Code - if column 22 contains a 1, an option 
is allowed when the first character contains an "&" whtch 
means space suppress to other p'rinters. Punch a 1 to 
prevent printing of the record; punch 2 to cause a set of 
asterisks to be printed before the record is printed. 
Record Form Control Character - if column 22 is blarik. 
column 24, must be punched with the proper character to 
indicate what spacing is desired between records. Ii left 
blank, single spacing will be used. 
(See Appendix B for list of legal characters). 
Block Form Control Characters - column 25 must be 
punched with the proper character to indicate additional 
spacing between blocks. If left blank, no additional space 
will be taken. 
(See Appendix C for list of legal characters). 
Exception Option code - if there are to' be records that will 
not follow the normal printing procedure, this column .must 
be punched. Punch 1 to cause exception records to be by
passed, punch 2 to cause exception records to be punched 
into cards & punch 3 to cause both punching and normal 
printing. Leave blank if no exceptions. 
Exception Type code - up to 2 columns of a record may be 
deSignated to mark exceptions. If an "and" condition 
between the columns is desired, punch a 1. If an "or" 
condition is desired, punch a 2. If column 26 is punched, 
column 27 must be punched unless only one column is to be 
checked. 
First character configuration - the actual configuration to 
be checked for must be punched here (character, zone or 
digit). 
First character disposition - column 28 can be a character, 
zone or digit. For presence of a character, punch 1; 
absence of character, punch 2. For presence of a zone, 
punch A; for absence, punch B. For presence of a digit, 
punch J; for absence, punch K. 
First character location - the location within the tape record 
(assuming the start as location 0001) of the first exception 
character. 
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Columns Meaning 

34 (1) Seceaa-character cOnfiguration - explanation same as 
column 28. 

35 (1) Second character disposition - explanation same as 
column 29. 

36-39 (4) Second character location - explanation same as columns 
30-33. 

40-43 (4) Sequence check field location - up to 30 contiguous columns 
of a record may be sequence checked. These columns are 
used to specify the high order position of the field to be 
checked (assuming the start of the record as 0001). 

44-45 (2) Sequence check number of characters - the number of 
characters in the field to be sequence checked. 

46 '( 1) Number of lines of fixed heading - up to 3 lines of heading 
may be printed on the first page of the listing. If this 
column is left blank, there is no fixed heading. There must 
be 2 cards per heading line, with the firs t 80 columns in the 
first card; the next 52 columns in columns 1-52 of the 
second card. If spacing is desired between heading lines, 
one of the characters shown in Appendix B should be punched 
in column 80 of the second card. 

47 (1) Fixed Heading print option - normally, the fixed heading is 
printed on the first page of the report. If it is desired to 
print the fixed heading on a separate page, punch a 1 in 
this column. Otherwise, leave blank. 

48 (1) Number of lines of variable heading - up to 2 lines of heading 
may be printed on the top of each page of the listing. If this 
column is left blank, there is no variable heading (see columr 
46 for description of cards). 

49 -51 (3) Number of characters in header label -if there is a header 
label as the first record on the tape, these columns must be 
punched. The maximum number of characters that may be , 
processed 1s 160. If the label is qreater than 160, punch 160. 

52 (1) Disposition of header label - punch a 1 to print the label; a 
2 to punch the label; a 3 to bypass the label; and a 4 to 
compare the label to cards which are contained in the deck. 
Up to 80 columns, use one card; over 80 (maximum 160) 
use two cards. 

53 (1) Variable length record single line option - an option is 
allowed to print only one line per' J!=ecord even if the record 
lengths of a variable length tape some times or always 
exceed a line length. To exercise this option, punch a "1" 
in this column. Otherwise J leave blank. 
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Columns Meaning 

54-55 (2) Number of fields to be selected - for a tape containing 
fixed length records, it is possible to select portions of 
the record for printing. Up to 16 fields may be selected. 
Printing can be on up to 9 lines for a record; both tape and 
print positions are noted; zeroes may be inserted; fields 
may be zero suppressed when printed. Fields may be edited 
before printing. The order of the fields in the control cards 
must be line number order. 

56-69 (4) Field 1 - high order record location - the high order position 
of the field to be selected (assuming the start of the record 
as 0001) 1s punched here. If this field is to be inserted 
zeroes instead of a tape record field, punch "ZZZZ". 

60-62 (3) Field 1 - number of characters - the number of characters 
in the field to be selected or the nunb er of zeroes to be 
printed. 

63-65 (3) Field 1 - high order print location - the high order position 
on the printed line of the field which has been selected, or 
zeroes t (assuming the start of the line as 001). 

66 (1) Field 1 - line number to be printed on - starting with line 1 
for field 1, each field must specify what line it is to be 
printed on. In addition, if the field is to be zero suppressed 
when printed, overpunch column 66 with a "12" punch. 1f 
the field is to be edited, overpunch column 66 with an "x" 
pJlD.ch. It should be noted that care must be exercised in 
selecting fields to make sure that the maximum line length 
allowed is not exceeded for anyone line. 

67 -70 (4) Field 2 - high order record location - see columns 56-59 for 
explanation. 

71-73 (3) Field 2 - number of characters - see columns 60-62 for 
explanation. 

74-76 (3) Field 2 - high order print location - see columns 63-65 
for explanation. 

77 (1) Field 2 - line number to be printed on - see column 66 for 
explanation. 

78 (1) Field Sele:dtion lediting - if any of the selected fields is to be 
edited, punch a 1 in column 78. In addition, a card must be 
included in the Parameter Set containing the Edit word for 
each field using this feature. These Edit word cards must 
be in the same order as the fields are in the control cards. 

79 (1) Trailer label comparison - if the tape contains a trailer 
label which can be used to indicate the end of the printing 
operation, punch a 1 in this column and include a card in 
the Parameter Set containing an image of the trailer label. 
If the trailer is greater than 80· columns in length, only the 
first 80 may be compared. 

80 (1) Additional Form Spacing - normally, after printing the page 
number and variable heading at the top of a page, an additional 
triple space is taken before the first body line is printed. If 
this additional triple space is not desired, punch a 1 in col. 80. 



Card No. 

2,3 

2,3 

2, 3 

2,3 

2, 3 

2,3 

2,3 

2,3 

Notes: 

Columns 

1-4 } 5-7 
8~10 
11 

12-15} 16-18 
19-21 
22 

23-26) 27-29 
30-32 
33 

~~'=;6} 
41-43 
44 

45-48 } 
49-51 
52-54 
55 

56-59} 60-62 
63-65 
66 

~i=i~) 
74-76 
77 

78-80 
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Meaning 

Field 3, 10 

Field 4, 11 

Field 5, 12 

Field 6, 13 

Field 7, 14 

Field 8, 15 

Field 9, 16 

Blank (not used) 

1. All parameter cards except for one control card are c>ptional (depending on procedure) 
2. For fixed length records without field selection where the record length is less than 

the specified number of characters/line, the following are not applicable: 
a) First Character Space/Skf.p Control 
b) Record Form Control (single spaced between lines within blocks) 
c) Exceptions 
d) Sequence checking. 

3. page number will be printed at the top of every page and will be reset for each file 
unless column 21 is punched. 

4. After each file, the count of number of records processed will be printed. 
5. For fixed length records where the record length exceeds the specified number of 

. characters/line, the record form control will be exercised only between records) 
single spaCing will be used between lines within the record. -; 
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6. Tape to be printed must be on Tap"e #3. 
7. To use a system tape (prepared as described in column 13), ready the system tape 

on Tape #1, ready the tape to be printed and the printer and depress "Tape Load" 
Button. 

8. A carriage control tape must be prepared as part of the job set-up. 
9. If simulating the 720 printer, columns 21 and 80 should both be punched with a "1". 

This will prevent page numbering and the additional triple space at the top of a page. 
In addition, if using the first position of the record" for carriage control in the Fixed 
Length Tape Image mode, compute the line length (cols. 8-10) by including the fi.rst 
position as a print position. (The first position is blanked and printed in print position 
one). For example, if the record length is 121 including the carriage control char
acter, specify 1~1 for line length, not 120. The last 120 positions will print in 
positions 2-121. If it 1s desired to print in positions 1-120 instead, Field Selection 
should be used. 

10. In all cases. except Field Selecti'on, when the last character of a record 1s a record 
mark, it 1s blanked out before printing. 
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IV. Operating Instructions 

A. The most critical part of the operation is the punching of the parameter set of 
cards and the order and insertion point of the cards in the main program deck. Refer 
to page 17 of this write-up for the order and insertion point of the ptrameter set. 

B. To run the program, use the following procedure: 

1) Set proper forms in printer 
2) Set proper forms control tape in printer 
3) Ready printer ! 

4) Place parameter set of cards in deck between card 026-03-069 and 026-03-070 
5) Add patch routine to deck, if any 
6) Place cards in punch if punching 
7) Ready Reader-punch 
8) Place tape to be printed on a tape drive and set that drive to 3 
9) Ready tape at load point 

10) If producing a system tape mount a blank tape (with file protection ring in 
place) on another drive and set to 1. 

11) Set Mode Switch to Run 
12) 'Press Start Reset Switch 
13) Set desired Sense Switches 
14) Press Load Button 
15) If producing a system tape, the program will halt after creating the tape at 

2995. If a tape is mounted for printing, press start. 
16) If using a system tape, disregard steps 4 and 5. Mount the system tape on 1, 

the object tape on 3, perform steps 11-13 and then press the Tape Load Button. 
The program will halt at 0010; to continue, press start. If only one tape drive 
is available, proceed as before except when the halt at 0010 is reached, remove 
the system tape, mount the object tape, set the drive to 3 and press start. 

C. Redundancy - ten trys are made to read a redundant record. If after ten trys, if the 
record is still redundant, there are two courses of action possible, depending on the 
setting of Sense Switch F. If the user desires, redundancies may be disregarded and 
just printed by havinq SSF ON. If SSF is OFF, the proqram will halt at location 1214 
after ten trys. At this point, again there are two courses of action possible. Setting 
SSG ON and depressing the start button will cause another riine trys to be made at 
reading. If the record is still redundant, and SSF is still OFF, the program will halt 
again at 1214. If, however, the operator wants to try to correct the bad record, he 
should set SSG OFF, set the Tape Select Switch to "D", and press start. This will 
cause the record to be read again, but redundant characters will enter storage redun
dantlyand the program will halt at 1247. The operator should immediately set the 
Tape Select Switch back to "N". Then, with the Mode Switch set to Storage Scan. the 
operator can locate the bad characters and manually correct them. If the record has 
been corrected, the operator should set the instruction address to 0593, the Mode Switch 
to Run and press start. If the operator cannot correct the recer d, he should set the 
instruction address to 1247, the Mode Switch to Run and press start. If he desires to 
bypass the bad record, he should set the instruction address to 0569, ilie Mode Switch 
to Run and press start. After settlm, the instruction address, be sure to press the 
Start Reset button before pressinq the Start Button. (See Flow Chart, paqe 19) 
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v. Examples 

In this section, one example will be qiven for each main type of configuration: 

A. Fixed Length Tape Image 
B. Fixed Length Field Selection 
C. Variable Length 

A. Fixed Length Tape Image 

1. Input parameters: 

a) Record Lenqth 100 characters 
b) Blocked 3 records 
c) Header label present on Tape (120 characters) 
d) Number of files on tape unknown 

2. Output parameters: 

a) Print one record/lirie 
b) Double space between records 
c) Extra spa~ between blocks 
d) One line of heading on eaoh page 
e) Number pages 
f) No Exceptions 
g) Sequence check columns 6-19 
h) Print firs t and third file only 
i) Print header label 

3. Control card layout: 

Columns How Punched 

1-4 0100 
5-7 003 
8-10 100 
15-16 01 
17-18 03 
24 S 
25 J 
40-43 0006 
44-45 14 
48 1 
49-51 120 
52 1 
all other columns left blank. 

4. Other cards needed: 

Meaning 

Record Length - 100 
Blocking - 3 
Line Length = Record Length 
First file 
Third file 
Double space - record 
Extra space - block 
Hi91 Order Sequence Location 
Number of columns 
One heading line/page 
Header Label length 
Print header label 

Two additional cards would be needed containing the heading line specified in col. 48. 
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B. ]fixed Length Field Selection 

1. Input parameters: same as example A. 
2. Output parameters: 

a) Select three fields from each record. First field contained in columns 5-16, 
print in positions 1-12 exactly as stored. Second field contained in columns 50-59, 
print in positions 1-10 of line below suppressing high order zeroes. Third field 
contained in columns 16-25, edit and print in positions 21-37 of second line. Edit 
control word is ($bb, bbb, bbO, bb&CR). 

b) Double space between records 
c) No heading 
d) No page numbering 
e) The presence of an ffX" punch in column 10 and the presence of an "M" in 

column 65 will constitute an exception which will be punched out, but not printed. 
:6 No sequence check 
g) Print first 3 files 
h) Bypass header label 
i) No page numbering 

3. Control card layout: 

Columns 

1-4 
5-7 
8-10 
11-12 
21 
24 
26 
27 
28 
29 
30-33 
34 
35 
36-39 
49-51 
52 
54-55 
56-69 
60-62 
63-ffi 
66 
67-70 
71-73 
74-76 

How Punched 

0100 
003 
132 

03 
1 
S 
2 
1 

"x" (11 punch) 
A 

0010 
M 
1 

0065 
120 

3 
03 

0005 
012 
001 

1 
0050 

010 
001 

¥eaning 

Record length - 100 
Blocking -3 
Maximum Line Length 
Print :3 files 
No page number 
Double Space - record 
Punch Exceptions 
"and" Type Exception 
First Character configuration 
Presence of zone 
Location 
Second character CD nfigura tion 
Presence of character 
Location 
Header Label length 
Bypass Header Label 
3 fields selected 
High Order Field lOCatiOn} 
No. of characte rs Field 1 
High Order Print location 
Line number 
High Order Field location"" 
No. of characters ~ Field 2 
High Order Print Location ) 
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3. Control card layout: 

Columns Meaning 

77 
78 

How Punched 
(12-zero supp. ) 

B (2-line no ) 
1 

Line No. ~ Disposition Field 2 
Editing being used on this ~. 

Second control card 

1-4 
5-7 
8-10 
11 

All other columns left blank. 

4. Other cards needed: 

High Order Field LOCatiOn} 
Nq. of characters Field 3 
Hiqh order Print Location 
Litle No. & Disposition 

One card containing the edit control word must be included as follows: 
Column 1 tl (Identification) 

2-3 17 (Length of Edit Word) 
4-20 $bb, bbb, bbO. bb&CR (Edit Word) 

c. Variable Length 

1. Input parameters: 
a) 3 files on tape 
b) No header Label 

2. Output parameters: 
a) Print 80 characters/line 
b) Only one line/record 
c) No spacing 
d) No heading 
e) Number pages 
f) No exceptions 
g) No sequence check 
h) Print all files. 

~. 'Control card layout: 

Columns How Punched 

1-4 VVVV 
8-10 080 
11-12 ~3 
53 1 

'An :other columns left blank 

4. pther cards needed. 
( 

None 

Meaning 

Variable length record 
Character /line 
No. of files 
One line/record 
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VI. Comments 

A. It will be noted from the examples shown in Section V that the control card punching 
,will follow directly from the input and output parameters. In addition, punching is not 
required for features which are natused. However, there are three fields which must 
always be punched for proper operation: 

1) Record Length (colso 1-4) 
2) Blocking (cols. 5-7) except Variable Length 
3) Characters/line (cols. 8-10) 

Bo The following errors are checked for to insure correct operation of the program. 

1 - During Assignment Phase of Program 

a) Record Length and/or Character/line not punched 

b) More than three Fixed Heading Lines 
c) More than two Variable Heading Lines 
d) More than 160 columns of Edit words 
e) Blodk Length exceeds maximum allowed 

f) More than 16 fields in Field Selection 

g) Zero overpunch of line number ini Field Selection 
h) Fields not punched in line number order 
i) One 1m e exceeds characters/line allowed 
j) Incorrect punching - col. 26, 27, 29, 35 

k) Incorrect punch -qol. 52 

1) Header Label does not compare equal 

2. Durinq Object Phase of Proqram 
a) Files selected for printinq not in sequence 

b) Record out of sequence when sequence checkinq 
c) Redundancy 

(1) After 10 trys at reading- and still redundant 
(unless SSF on) 

(2) After eleventh read with SSG off and Tape Select 
Switch set to "D". 

Address 
Dis12la:led 

3063 

3064 
3068 
3004 
2972 

2976 

2976 
2976 
2976 
3038 

2836 

2836 

0787 

0935 

1214 

1247 

Course of 
Action 

Repunch cont. cards 
and s tart over 

" 
" 
" 

Press s tart or 
start over 
Repunch cant, cards 
and s tart over 

" 
" 
" 

Press start 
(no exceptions) or 
start over 
Press s tart or 
start over 

" 

Press start (qet 
next file) 
Press start 

set SSG, Tape 
Select Switch and 
press start 

Correct record 
and set proper 

address 10 restart 
C. Rule for Editing Wlder Fixed Length FleIg Selection Mode - When the ed11 worq 1S lonqer 
than the field to be edited, subtract the lenqth of the field from the Ienqth of the edIt word and 
add the difference to the high -order position of the print field. Punch this number in the 
control card devoted to print position. 
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VII. Patching Additional Sub-Routines 

A. Patching may be accomplished with the following two modes of operation: 

a) Fixed Length Record Tape Image mode 
b) Variable Length Record mode 

It is not possible to patch when using the Fixed Length Record Field Selection mode of 
operation, since there is no storage available for the patch. 

B. Patches may be linked to the main routine to perform some operation pertaining 
to individual records. Three different linkages are illustrated which will accomplish 
the most needed operations: 

a) Operate on all records 
b) Operate on Exception records only 
c) Operate on Non-exception records only 

C. Upon reaching the patch routine, the following parameters will be available to 
enable the user to operate on a record: . 

a) TAPADD - 3 digits - located in 1602-1604; contains the address of the 
storage location preceding the high-order position of the record in question. 

Record 
Desired 

/ 
ffigh 

. Order 
Address 
contained 
in TAPADD 

b) RCLCNV - 3 digits - located in 1590-1592 contains the record length when 
operating in fixed length mode. 

D. The patch routine itself may be written in symbolic form, except where :eferring 
to the main routine, when actual addresses should be used. Use the origin shown for 
the mode being used and be careful not to exceed the maximum space available for the 
patch. The last two cards must read as shown. The general format is as follows: 

PATCH 

ORG xxxx 

EX 
END 

( 2164 for Fixed Length, 2345 for Variable Length) 
(Firs t Patch instruction) 

Last Two Cards 
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After assembly of the patch, eliminate the "END" card and the first three cards. 
Place the additional cards shown in section E or F in front of the assembled deck. 
In front of this entire deck place the following two cards: 

Card 1 - columns 39-66 
,024}:(039t:c043l:(0471):{071075B039 

Card 2 - columns 56-66 
t{0510551056 

These two cards eliminate the need to condense the assembled patch. Then set the 
entire patch deck between card 026-03-142 and card 026-03-143 of the main routine. 

E. Fixed Length Record Tape Image Mode 

1. Patch Origin - 2164 (J64) 

20 Space Available for Patch - 336 location (2164-2499) 

3. (a) To operate on all records with the patch routine, inclllde the follovA ng card in 
front of the assembled patch: 

columns 56-70 
L070X351056BJ64 

(b) The Exit instruction from the patch should read B0787 

4. (a). To operate on Exception records only, include the following- card in front of 
the assembled patch: 

columns 56 .. 70 
L0708781056BJ64 

(b) The Exit instruction from the patch should read B1761 (X61) 

5 (a). To operate on Printed records only (1. e., records which are not exceptions) 
include the following- card in front of the assembled patch: . 

columns 56-70 
L070930D 56BJ64 

(b) The Exit instruction from the patch should read B1736 (X36) 
(c) If the exception option chosen is 3 (punch and print), the instruction shown in 5(a) 

has the same effect as 3(a) (i. e. , process all records). If it is desired not to process 
these printed exceptions with the patch routine, one no re card is needed with the card 
in 5(a). It should be noted, however, that this card will cause these exceptions not to 
be sequence checked. 

columns 56-74 
:tQ)74~81056BX36W423 

Instruction 5(a) and 5(b) are not affected. 
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F. Variable Length Record Mode 

1. Patch Origin - 2345 (L45) 

2. Space Available for Patch - 155 locations (2345-2499) 

3(a) To operate on all records with the patch routine, include the following card in 
front of the assembled patch: 

columnr? 56-70 
L070X581056BL45 

(b) The E'xit instruction from the patch should read B0787 

4 (a) To operate on Exception records only, include the followlnq card in front of 
the assembled patch: . 

columns 56-70 
L0708781056BL45 

(b) The Exit instruction from the patch should read B1770 (X70) 

5 (a) To operate on Printed records only (i. e., records which are not exceptions) 
include the following card in front of the assembled patch: 

, columns 56-70 
L0709 301056BL45 

(b) The Exit instruction from the patch should read B1759 (X59) 

(c) If the exc~ption option chosen is 3 (punch and print)i, the instruction shown in 5(a), 
has the same effect as ~(a), (i. e. , process all records). If it is desired not to process 
these printed exceptions with the patch routine, one me re card is ne eded with the card 
in 5(a). It should be noted, however, that this card will cause t1hese exceptions not to 
be sequence checked. 

colurrms 56-74 
L074Z661056BX59W423 

lftitructions 5 (a) and 5 (b) are not affected., 
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VIII Deck Complement 

( ~ ------Part II of Program ~Ior-~-_-_-_-_-_-_-_-_-_.....I....a~ (cards 026-03-070 thru 026-03-195) 

_. _Edit Word Card(s) Max - 16 

--Trailer Label Card Max - 1 
Set 

-----Header Label Card(s) Max - 2 

--------Variable Heading Card Max - 4 

-----------Fixed Heading Cards Max - 6 

--------------Control Card(s) Min - 1 Max - 3 

Min-l Max - 32 

( h--------------part I of PrCX]ram 
~ ...... _____ lJ~ . (cards 026-03-001 thru 026-03-069) 
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X STORAGE LAYOuT AT OBJECT TI ME 

1001 
r/?A/I. .. EI? LABEL CARl) 

101 
,PIINeN AIf'.£A 

"01 
~RINT A-IfR~ 

J3.33 

MAIN LINE 

I 
COII.sr~N'.s 

1-,_",_, . _ .JJ711 Mt?P£ OF CPF-1e4 r/(1N 
P-'<~f9/?/JM 

I 
I : I 

1- - - --- - --- - - -- -- ----- -;~~~ :l- ------ ----I 
! V.4I1IAe/.~ 2-'4f - - - .- - -- - -- - - -- -- -- -. - - -

- - - -.... - - -- - - -- ~ ... ~!.!'~r:~ _ - _I .AEtP .2.#IS"J - - --

______ . ___ . _. _________________ .!1'!'.J.~!!.o!! _ 
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Appendix A 

List of Characters Applicable to First Character Space/Skip Control 

Character 

,~ 

blank 
o (zero) 
-( 11) 
1-9 or J-R 

Meaning 

Suppress spacing (not applicable to 1403 printer; see col. 23) 
sin;rle space 
double space 
triplt2 space 
skip to channel 1-9 



Character 

b (blank) 
S 
T 
A 
B 
C 
D 
E 
F 
G 
H 
I 
+ 
o 
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Appendix B 

Legal Characters for Record Form Control 
~ 

Meaning 

single space 
Double space 
Triple space 
Skip to channel 1 
Skip to channel 2 
Skip to channel 3 
Skip to channel 4 
Skip to channel 5 
Skip to charmel 6 
Skip to channel 7 
Skip to channel 8 
Skip to channel 9 

Skip to channe 1 10 
Skip to channel 11 
Skip to channel 12 

Version 3 



Character 

J 
K 
L 
1 
2 
3 
4 
5 
6 
7 
8 
9 
o 
# 
@ 
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Appendix C 

Legal Characters for Block Form Control 

Meaning 

Single space 
Double space 
Triple space 
Skip to channell 
Skip to channel 2 
Skip to channel 3 
Skip to channel 4 
Ski p to channel 5 
Skip to channel 6 
Skip to channel 7 
Skip to channel 8 
Skip to channel 9 
Skip to channel 10 
Skip to channel 11 
Skip to channel 12 

Version 3 
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PR.O'fUM L. eST t~' -:toO 

CLEAR STORAGE J ,OO8015,022026,0300~4,04J,045,053,OS70731026 
CLEAR STORAGE 2 L012116,110106,105117BI01/Ig9,027A075029)027B001C270BO26/0991~001/001111100 
800TsrRAP CARD ,008015,G22029,~56063/056029 ,0240611056 

PG LIr~ CT LABE:L OP 1\ OPERAND B OPERAND D lee INSTRUCTION CO~MENTS 

1 010 CTL 33 VERS 3 - J2/1/61 
J 020 ORG 0333 
I 030 -TAPE TO PRINTER 1401 UTILITY - MAIN LINE 
1 040 It FLsrST B fIIXTPGE 0333 8 425 BR IF NO fILESEL 
I 050 1 A KThO FL5ElA 0331 A WI7 591 
I 060 7 MeW FLSELA fIlE SL +006 03411 M S91 371 SET ADDRESS 
I 070 7 MCw -FLSELA F IlESl +014 0351 M 591 379 FOR NEXT 
1 080 7 Me .. FL$ELA FIlESl+018 03se M 591 383 FILE SEl.ECTED 
1 090 8 FIlESL B FINAL 0000 0365 B 712 oeo TEST FOR NOFIlE 
1 100 7 S ONE 0000 0~13 S W76 000 
I 110 7 C 0000 NOFlSP 038C C 000 S80 COMP FOR NXTFILE 
1 120 5 6 "IXTPGE S 0387 B 425 S NXTPAGE IF FOUND 
, 130 5 B FSQERR U 0392 B 783 U FILE NOS OUT SEQ 
1 '_0 8 SEA-ReH lCA (U3 3995 R 0397 L {U3 195 R 
1 150 5 B - +005 K Olt05 6 414K TEST EOF 
I 160 - 8 SEARCH Olt1C B 391 NOT YE T 
, 170 1 A ONE NOFlSP 04J4 A W16 580 STEP NO OF FILE 
J 180 II 6 FllESL+015 0421 B 380 RETRY C.OMPARE 
I 190 .. NXTPGE B ii- +003 0425 6 431 FIRST TIME 8R 
1200 2 ec 0429 f I SKIP TO NEh PAGE 
t 210- 1 Mew KENN NXTPGE 0481 M W93 425 CHG BR TO No-OP 
I 220 If CS 0332 0438 I 332 
1 230 .. CS 0442 I 
1 2ltO " PAGECP PlCP Ho-PRNT 011113 N 116Y PAGE NO BYPASS 
J 250 1 MCS PAGENO 0299 01f47 Z TOO 299 PRINT, -
1 260 7 MCW PAGE tl2-95 Oq64 M SY6 295 PAGE NO 
J 210 1 w Clf61 2 
1 280 7 A ONE PAGENC Olf62 A WI6 TCO STEP PAGE NO 
1 290 1 HDPR~T LCA ADOlN) CARRCT+OO~ Olf69 l V73 539 
1 300 7 LCA KNOlNS lNSCTR 0476 l T02 T04 SET NO OF LINES 
1 310 1 PRINTH LCA C4R~Cl+005 HEAOlN+003 0463 l 539 522 SE T UP LI NE ADOR 
1 320 7 A ONE HfADlN+OO~ 0490 A W16 522 
J 330 7 S ONE lNSCTR Oq97 5 W-'b TOq 
I 340 8 8kl TPREAO lNSCTR K 0504 V 559 T04 K 6R IF All LINES 
1 350 1 Cw HEAOLN+OO] CARRCT+OO3 0512- 1 520 531 
1 360 7 HEAOLN MCw 0000 CARRCT+OOJ 0519 M 000 535 HEAD LINE fRM CT 
I 310 a B CARRCT+OO2 CARRCT+QOJ 0526 B 536 535 
I 380 2 CARRCT CC 0 0534 F 0 
1 390 1 MCW 0000 O~32 0536 M 000 332 MOVE HEAD LINE 
1 "00 1 W 05q3 2- PRINT 
1 410 4 sw CARRCT+003 0544 , ~37 
I 1&20 7 A K J3~ CARRCT+005 0548 A W91 539 
I 1t30 4 H Pi{lNTH 0555 B 483 GET NEXT HEAD LN 
1 1140 4 TPREAD CS 0332 0559 I 332 
1 450 1 CS 05'.~ I 
I 460 ~ CC • +001 l 0564 F 569 L TRIPLE SPACE 
I 1& 10 1 RECRO LCA _~'/9J "3997 05&9 l 199 197 
I "80 8 lCA {U3 R I ARE A R 0516 l !U3 NOI R REAO TAPE BLOCK 
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-z.-
PG LIN CT LAbEL 01-' ~. OPEKA~D B OPEKANC l) LOC H.STRUCTION CO .... ENTS 

1 ldU 4 LeA f{MoLNK oselt L Xg6 
1 SOO 5 b REDUNO L 058e B '''6 L CHECK REDU~DANCY 
1 510 5 TSTTM b NXTFlf K C5<13 8 614 K TEST EOF 
I 520 7 MCI'Ii BLANI< BYPASS G5ge M .,92 .. 61 
1 530 5 H RECRO C C6C5 B 569 C SENSE Sk C-B Yp 
1 S4U 4 B START 0610 8 XII TO OBJECT PRGM 
1 550 7 NXTFLt: A C~E NCH SP 061 ~ A .,'6 sac ACD 1 TO FILES 
I 560 2 CC 0621 F 1 
1 510 4 C:) 0332 0623 I 352 
1 58G 1 cs 0621 I 
1 590 7 MCW RECLEG 0299 062e M S16 24i9 PRINT NUMBER OF 
I 600 1 MCS KNORCS 0291 0635 l S69 291 RECORDS IN FILE 
1 610 1 w 0642 2 
I 620 7 Mew Qi32 SEQHLD 0643 M 332 w3S BLANK SEQ FLD 
1 6~0 7 MCW 0332 KNCRCS 0650 M 332 S69 BLAt.aK NO RECS 
1 640 7 lA 1(001 PAGENC 0657 + XOII Teo RESET PAGE NO 
1 6':)0 7 C NOFLSP KNOFLS 0664 C S80 S7e COMP FILES PROC 
1 660 5 B FINAL S 0611 B 172 S OUT IF EQUAL 
1 610 4 FILOPT 11 HALTCP 0616 6 160 END OF FILE HALT 
1 680 5 Ii HAL TOP B 068e B 160 8 CONT CO OR SS 8 
1 690 7 TAPELD LCA ~999 RIAREA+080 C6li5 L 199 ~ 
1 700 8 LCA rU3 RIAREA R 0692 L (U3R"READ TO CHECK 
1 710 4 LCA FIU:4 0700 L S88 SECOND EOF "ARK 
1 720 5 B FINAL K 07011 8 172 k 
1 l:iO 1 LeA 008() 0180 0709 L 080 180 
1 74U 8 B CLTRWM RIAREA+080 0116 8 1611 Nel 
1 7':)0 7 CCMTLR C CNE CNE 0124 C w16 .,7-6 
1 760 7 LC.t\ RIAREA+080 0181 0731 l H81 181 
1 770 1 C 073e C COMP fOR TRAILER 
1 780 5 B FINAL S 0139 8 112 S 
I 790 5 ClJ rU3 B 0144 U (U3 8 
1 800 7 rOF Il T LCA 3N9 3997 074C1 L 199 197 
1 810 4 B FlSTST 0756 8 :J33 START NEXT FILE 
t 820 4 HAL TOP H TAPELD 0160 • 6!S EOF TEMP HAL T 
1 830 4 CLTR~M cw RIAREA+OtlO 0164 ) Nel 
1 tl40 4 B COMTLR 0768 8 12" 
I 850 5 FINAL CU (U3 R 0772 U IU3 R REWIND TAPE 
1 860 2 CC 1 0711 F 1 RESTORE FORM 
1 B70 4 H * -003 0119 • 719 HALT-END OF JOB 
1 Hsfl 4 FSCJERR., H FLsrST, 0783 • 3J3 FILE NOS O~T SEQ 
I 8'10 7 SUBKTN MCw ~lANK EXITCT 0787 M W92 W62 fROM OBJECT PRGM 
I 900 It B SEQNCE 0194 B 819 8YP IF NO EXCP~S 
1 91U 7 TESTEX LCA TAPAOC TESTC1+00=S 0798 l W04 836 SET UP ADDRESSES 
1 920 7 LCA TAPAOD TESTC2+00~ oe05 L wall 859 Of EXCEPTION 
) 9~0 7 A CIAODR TESTC1+003 0812 A WitS 836 CHARACTER 
) 940 1 A C2AODK TESTC2+00~ 0P,19 A Wlt8 859 LOCATIONS 
1 9-:>0 7 Cw TESTC1+001 TESTC2+001 0826 ) 8~1t 851 
I 96U 7 TESTC} MCw 0000 TSTCHI 0833 M 000 .,51 
1 970 7 C TSTCHI CHAKI 0840 C W51 .. 119 COMP FIRST CHAR 
1 980 S f) TESTCl I 0847 B 856 , BRANCH ON PROPER 
1 990 4 b EXCF"-ij) I"'Inc,", 

IJC:J£ 8 815 CONOITION 
2 000 7 TESTC? MCW OOOU TSTCH2 0856 M 000 W52 
2 O}D , C TSTCH2 CHAR2 086=S C w52 W50 COMP SECOND CHAR 
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PG LIN CT LABEL OP A.OPERANO 8 OPERAND 0 Loe INSTRUCTIO~ CO~MENfS 

2 020 5 8 SEQ ... CE 1 0810 6 879 I BR ON PROPER CNO 
2 030 4 EXCFNO B EXCPTN 0815 B X61 DR-PROCESS EXCPN 
2 040 4 SEQNCE B OUTSEQ-OO'" 0819 B 921 8YP If NO SEQCHK 
2 050 1 LeA SEQAOD CHKSEQ+OOJ 0883 L W41 911 SET UP SEQUENCE 
2 060 7 A TAPAOD CHKSEQ+003 ce90 A .. 04 9.11 CHECK ADDRESS 
2 070 7 ~W CHKSEQ+OO~ CHKSEQ+010 08Q1 M .911 918 
2 080 .. CW CHKSEQ.+OOI 090 .. ) 909 
2 090 1 CHKSEQ C OCGO 0000 0908 C 000 oeo CHECK SEQUENCE 
2 100 7 f!lCW 0000 0000 0915 M 000 oeo 
2 110 5 a OUTSEQ u 0922 B 93J U BR-OUT OF SEQNCE 
2 120 4 8 SETUP2 0921 B X36 TO PROCESS RECRD 
2 130 4 OUT SEQ H .• -007 09!U • 921 RECRD OWT OF SEQ 
2 140 4 SKPSUB 8 LINKGE 0955 B *58 BYP-NOT FIRST CR 
2 ISO 1 LCA TAPADD SKCNTL:l-003 0939 L WOIa 967 SET UP ADDRESS 
2 160 1 A ONE SKCNTL+OO3 09 .. 6 A W16 961 OF FIRST CHAR 
2 170· 7 New SKCNTL+003 SKCNTL+013 0953 M 961 911 
2 180 4 ew SKC,ttTL+OOl 0960 1 965 
2 190 7 SKCNTL Mew 0000 FCOtAR 09'4 M 000 W06 PICK UP-CHAR 
2 200 7 MeW BLANK 0000 097. ~ W92 000 BLANK tMAR 
2 210 1 C FCCHAR AMPRSD Mf8 C W06 XOI CHECI( feR SPACE 
2 220 5 8 SKIP 1 0985 8 tl8 1 St;PPRE" 
2 230 1 SUPPRS MeW ONE EXITCT 0990 N w16 W62 SPACE SUPPRESS 
2 240 .. B NOPNCH 0991 B llO OPTION TO BYPASS 
2 250 4 CS 0332 lCOl 1 332 
2 260 1 CS 1005 I 
2 210 1 MeW ASTRSk 0203 1006 M ·W96 203 OPTION TO PRINT 
2280 I W 1013 2 ASTERI SIC.S 
2 290 4 £S 0203 10·._ I 203 
2 300. 8 SKIP 8 LINKGE FCCHAR 10le 8 *68 W06 SINGLE SPACE 
2 310 8 B FORM FeCHAR 0 1026 B *62 W06 0 OOUB~E SPACE 
2 J20 8 8 FORM +OOS FCCHAR lC3 .. 8 t61 W06 - TRIPLE SPACE 
2 330 8 altz FORM +010 FCCHAR 2 10"2 V t12 W06 2 SKIP fa CHANNEL 
2 340 8 BWl FOR .. +010 FCCHAR K 1050 V *12 1106 K 1-9" 
2 JSO 4 LINKGE B PNTSTP 1058 8 l2l LINK TO PRINT 
2 360 5 FORM CC LINKGE: .J IC62 F t5u .J 
2 370 5 CC LINKGE K lC61 f t58 K 
2380 1 Me. ·ADLI'- TPREAD+006 1012 M 1i68 561 
2 390 1 MN FCCHAK • +002 10·19 D 1106 t81 
2 .. 00 2 cc 0 1086 F 0 
2 410 8 8 PAGEOP-OOS • -008 • lea8 B .. 38 t81 1 PAGE EJECT-HDNGS 
2 .. 20 4 B LIfiKGE 1096 8 t58 
2 430 7 TESTOf MeW OVFAD3 TPREAD+OO8 1100 .. W65 561 
2 440 8 8 RECRD BYPASS 1107 6 569 1161 
2 .. SO 5 8 NXTPGE JUS B 425 • OVERFlOtt-EJEC T 
2 .. 60 7 Me .. FCBLKC .. +002 1120 M W08 12S 
2 410 2 CC 0 1121 F 0 BI.OCIt FORM CONTL 
2 480 8 B PAGEOP-005 • -008 1 1129 B 438 128 
2 1190 . 5 8 NXTPGE • 11·31 B 425 • OVERFI.OW-E JEC T 
2 500 4 8 RECiC.D 11 .. 2 8 569 GET NEXT BLOCt<. 
2 510 7 REOUNO MC .. TSTSSF+005 OPTN8 -0011 11 .. 6 M 513 S .. 3 REDUNDANCY 
2 520 1 MLW TKYCTR-002 TRYCTR 1153 .. S59 561 SET CTR FOR TRVS 
2 SJO 7 RETRY S ONE TRYCTR 1160 S .. 16 561 
2 5 .. 0 e H .. l TSTSSF TRYCTR K 1161 V S08 S61 K OUT IF TEN TRYS 
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PG LIN eT LABEL OP A.OPERAND Ii OPERAND D Loe INSTRUCTION COMMENTS 

2 550 5 eu lU3 B 1115 U IU3 8 
2 560 1 LeA 3999 3991 1180 l 199 IVl 
2 570 8 LeA (U3 RIAREA R 1181 l IU3 NOI R BACKSPACE-READ 
2 580 4 LeA RMBLNK 1195 t. XG6 
.2 590 5 B RETRY l 1199 8 160 L CHECK R~OUNDANCY 
2 600 4 Ii TSTTM 120 .. 8 593 RECORD GOOD 
2 610 5 TSTSSF B TSTTM F 1208 8 593 F 5S F -CONTINUE 
2 620 1 H 1213 HAL {-USER SET SW 
2 630 5 B RETRY -001 G 121 .. 8/S3.G SS G-TRY 9 MORE 
2 6 .. 0 5 8KSPRD cu (U3 B 1219 U IU3 8 
2 650 1 LCA 3999 3997 122" L 199 191 
2 660 8 LCA (U3 RIAREA R 1231 L IU3 NOI R BACKSPACE-READ 
2 670 .. LCA RMBLNK 12!59 l XO. 
2 680 .. H TSTTM 12 .. 3 • 593 HALT-USER FIX 
2 690 7 OPTNB MCw K8EE OPTNB -004 12"7 M .. 91 S ... 3 CANNOT FIX-READ 
2 700 4 B BKSPRD 12SIJ B 519 AND PROCESS 
2 710 2 Dew • 0-1 1259 
2 720 2 TRYCTR Dew ... 09 12.1 
2 130 8 KNORCS ocw ... 1269 
2 740 7 RECLEG DCW • RECORDS 1216 
2 750 2 KNOFLS OCW • 99 1218 
2 760 2 NOFLSP Dew ... 0+ 1280 
2 110 2 FILE) DCW • 1282 
2 780 2 FILE2 OCW • 128" 
2 790 2 FIlE3 DCW • 1286 
2 800 2 FILE4 Dew • 1288 
2. 810 3 FlSELA DSA • FILE 1 -002 580 1291 
2 820 5 PAGE Dew • PAGE 1296 
2 830 4 PAGENO Dew • I 1300 
2 840 2 KNOlNS Dew ... 00 1302 
2 850 2 LNSCTR Dew ... 1301t 
2 860 I LINEI DCW • 1305 
2 810 19 LINE.A OS • Ba" 
2 880 52 LINEIB OS • 1"56 
2 890 1 lNEIFe Dew ... 11131 
2 900 I LINE2 Dew • llt38 
2 910 19 llNE2A os • 1517 
2 920 52 llNE2B OS • 1569 
2 930 1 LNE2FC Dew • 1570 
2 940 3 ADDLNI OSA • LINE 1 B U36 1513 
.2 950 It KREeLG Dew • 0000 1517 
2 960 4 PARAHI Dew ... 1581 
2 970 4 KlINlG Dew ... 0000 1585 
2 980 .. PARAM2 Dew • 1589 
2 990 3 ReleNV Dew • 1592 
3 000 3 KBlKNG Dew • 000 1595 
3 010 3 BLKeT~ Dew • 1598 
.~ 020 . 3 TRUEBL Dew • 000 1601 
3 030 3 TAPADD Dew • 1604 
.3 040 ) SKPTsr DCw • 1605 
3 050 1 fCCHAR Dew I 1606 
3 060 1 FeINST Dew • N '607 
3 070 1 FCBlKC U~W • 0 1608 



~"';ot\ s 
-.r-

PG LIN CT LABEL OP A.OPERAND B OPERAND D lee INstRUCiJ ION LO"ME,ns 

3 080 30 SEQHLQ ocw • 1638 
:3 090 3 SEQAOD OCW • 16' 1 
3 100 1 EXCOPT DCW • 16"2 
3. 110 3 C lADDR DCW • 000 1645 
3 120 3 C2ADDR . OCW .. 000 16 .. 8 
3 130 1 CHAR) DCW .. 16lt9 
3 litO 1 CHAR2 DCW • 1660 
3 150 1· lSTCH) DCW .. 1651 
3 160 1 TSTCH2 DCW . • 1(1r.2 
3 110 4 PNHlGT OCW .. 1656 
3 180 II TPELGT DCW • 1660 
3 '90 1 BYPASS DCW .• 1661 
3200 1 EXITCT DCW .. 1662 
3 210 3 OYFA03 OSA • RECRD 569 1665 
3 220 3 ADlIHK OSA .. llNKGE *58 1668 
3230 3 KRRR OSA .. RIAREA-OOl NOO 1611 
~ 2ltO 4 KZEROP DCW • 000+ 1615 
3 250 1 ONE oe .. .. 1 1616 
3260 1 KTVO DCW .. 2 1611 

-'."3 270 1 ----KFOUR DCW .. If ·1618 
3 280 If K80 QCW • 0080 1682 

-.-- -- 3'-29(f-'- -3--i(100 DCW • 100 1685 
3 300 3 1(200 .·pcw • 2()0 1688 .--- -_.- -.. --3--3-io· ... 3' . .c·'33 DC .. .. 133 16'1 
3 320 1 ... ~lANK .. oc .. .. 1611'2 

"3---330 1 KENN OC .. .. N 1693 
3 3 .. 0 3 ~~r.RSK ~ .. • ••• 1696 
j-3S0' 1 K8EE oc .. .. 8 16V7 
3 360 3 _ ~Jl .. 'OCW .. 011 1100 -. 3310' I AMPRSD DC .. .. + 1701 

.3 380 3 KOOI DCW .. 001 170 .. 
3. 390 2'.' RMBlNK OCW • * 1706 
3 .. 00 1 KTHREE DCW • 3 1107 
3 ai.l0 3 KG83 

.. ocw .. G83 11.10 
3 1&20 RIAREA OS 2501 2501 
3 1130 ORG 0081 
3 11 .. 0 3 EXCOSA OSA • SE0t4CE 879 0083 
3 .. 50 1 KDEE DCW • 0 ooa .. 
3 .. 60 1 KYYY OCW • Y 0085 
3 .. 70 .. KMAXLG ocw • Hf96 0089 
3 480 4 KMINLG ocw • 1279 0093 
3 .. 90 3 KG79 oc.w • G79 0096 
3500 3 TEMP OCW • 0099 
3 510 2 K16 DC .. • 16 010 I 
3 520 1 KEMM DCW .. M 0102 
3 530 ) KIEE OCW • I 0103 
3 540 4 TA8LE DCW 3993 2SKB 3c993 
3 550 . 1 GRPMRK DCw 3997 3997 
3 560 2 K03 DCw it 03 0)05· 
3 570 2 KIO DCW it 10 0101 
3 580 3 HlOADD DSA it SEQHlD-030 W08 0))0 
3 590 ) SLASH DC .. it I OUt 
3 600 1 ESS DCw .. S 0112 



VeW'8itlrt 3 
~Ir 

PG LIN CT LABEL OP ./\ OPERAND B OPERAND 0 LOC INSTRUCTION COMMENTS 

3 610 1 TEE DCW • T 0113 
_~ 620 3 ADDE01 DCW * 0116 
3 630 3 DCW • 01J9 
3 640 3 DCW * 0122 
3 650 3 DCW * 0125 
3 660 3 DCW * 0128 
3 610 3 DCW * 0131 
3 680 3 DCW * G13_ 
3 690 3 DCw • 0131 
3 100 3 DCW • 01110 
3 110 3 DCW • 01113 
3 720 3 DCW * 01116 
3 730 3 DCW * 01"9 
3 740 3 DCW * 0152 
3 750 3 DCW • 01~5 
3 760 3 [Jew • 0158 
3 710 3 ADDE:DO DCW • 01.1 
3 780 80 EDTWDA OS • 02 .. 1 
3 190 80 EDTWDB OS • 0321 
.3 800 3 ADDSTR DCW • H28 032_ 
3 810 3 EDTTST DSA • EDTWDB 321 0321 
3 820 ORG 2500 
3 830 4 ANAL 1 CS OQtjO 2500 I 080 
3 8 .. 0 .. Sw 0001 250" • 001 
3 850 7 SIN 3472 3605 2508 • 012 F05 
3 860 7 sw 3738 3739 25J5 • G38 G39 
3 870 4 SW 3899 2522 • H9Y 
3 880 1 R 2526 1 
3 890 2 55 2521 It I 
3 900 8 B ERROR1 0004 2529 8 +62 00" CHECK FOR RECORD 
3 910 8 Ii ERROR) 0010 2S31 8 +62 010 LENGTH + LINE LG 
3 920 7 LCA 0080 3179 25"5 L 080 A19 STORE CC, 1 
.3 930 7 Mew 0080 TEMP 2552 " 080 099 
3 9 .. 0 8 I:i SrORFH 3154 2559 B 018 A54 8R IF ~OT FLDSEL 
3 950 7 MCW ONE DECK5L+OO7 2561 M 1116 +3_ SET FIElD SELPGM 
3 960 7 C 3154 K03 2S1 .. CAS .. 105 
3 970 5 B 5rORFH U 2581 8 018 U 
3 980 I R 2586 1 
3 990 2 55 2581 It I 
4 000 7 LCA 0077 325_~ 2589 LOll 853 STORE CC 2 
4 010 7 C 3154 K10 2596 C A51l 101 
4 020 ~ B 5TORFH U 2603 8 018 U 
4 030 1 R 2608 1 
4 040 2 5S 2609 It 1 
4 050 7 LCA 0077 3330 26.11 L 017 C3'() STORE C.C 3 
4 060 7 STORFH MN 3145 LN5C TR 2618 D 4"5 T04 
4 070 7 C 3145 KTHREE 2625 C A"5 X07 CHK NO OF LINES 
4 080 ':) B ERROR2 T 2632 8 +63 T OF FIX HEADING 
4 090 7 NXTFHD 5 ONE LN5C TR 2631 S il16 TO" 
4 100 8 Bwl STORVH lN5C TR K 2644 v P26 TQ4 K 6~ !F ALL tINES 
4 110 I R 2652 I 
4 120 2 55 2653 K I 
4 130 7 FIXCD! LCA 0080 3419 2655 L 080 019 f I X HEAD CARD I 



Version ~ 
_ -7-

PG LI~ eT LA8EL OP A.OPERAND 8 OPERAND 0 Loe INSfROCTION eOfllNEN,J$ 

.. It litO 1 R 2662 1 
It j·sO 2 SS 2663 K 1 
It 160 1 FIxeD2 Mew 0052 31111 2665 M OS2 D.lJ EIX HEAO CARD 2 
II 110 1 Mew 0080 31112 2612 " 080 012 
II 180 1 sw FIXCOI+OOII FIXC02+0011 2619 I 069 069 
II 190 II sw FIXCD2+011 2686 , 01. 
_11200 1 A KI33 FlxeDl+006 26~0 ;A "'9) 061 
II 210 1 A KJ33 FIxeD2+006 2691 A .,9) 011 

______ . _~_ n~) 1 ~ KI33 FIX(:D2+013 2704 A W91 07B 
II 230 7 ew FlxeOl+00lJ FlxeD2+00 ... 2nl ) 059 069 

-- -~- ~~ - - -~ - tw FIXCD2+011 2118 ) 0'6 
II 250 . II B NXTFHD 2122 B 031 GET NEXT FIX HOG 
II 260 1 S.TO~VH MN 311j7 KNOlNS 2126 o AII7 T02 _ -210 7 IA KNOLNS LNseTR 2733 .. T62 TOil CHK NO OF LINES 
It 280 7 e 31lt7 KTWO 27 .. 0 C AII7 W17 OF VAR IIEADJ JIG -- --- .. --_ -290 5 8 ERROR3 T 27117 8 +6" T 
IJ ~oo 1 NXTVHD S ONE LNSCTR 2752 S W16 TO" 
It 310 8 8Wl SlORHL LNSCTR K 2759 V 027 T04 K 8R f~ ALL LINES 

~ ______ ~_~2.Q_~ ___ C R 2767 I 
II 330 2 SS 2168 t( J 

_-_____ .3 3110 __ J ____ .Y~t:t.~I) L_.I.C"_. __ 0080 LINE1A 21,70 L 080 TS .. MAR HEAD CARD I-
11350 1 R 2717 ., 

-------- -- II ~6C) ___ . 2 SS 2778 K 1 
It 310 1 VAKCD2 Mew 0052 LINE18 2180 H 652 U56 VAR HEAD CARD 2 
11- ~~_ 8 8 • +008 0080 I 2181 9 Q02 08() I 
II 390 7 MeW 0080 LNEIFC 2195 M OYO U37 
II __ ~OQ. 1 _ M(:W AOOL2A VARCD1+006 2802 " +10 P76 
II 1110 7 MeW ADOL28 VARCD2+006 2809 H +13 P86 
II "10 7_ _M," 4001.2F YARCD2+02) 2816 M +16 001 
II .. 30 .. 8 !UTVHO 2823 8 P52 GET NEIT VAR HOG 
........ 0 8 STORHl 8 • +005 3151 II 2821 8 Q59 A51 4 
II 1150 4 B STORTL 2835 8 019 HC HDR LABEL CDS 
II .. 60 1 R 2819 1 
II 1110 2 SS 2840 Kl 
II 1180 1 LCA 0080 3818 2842 L 080 HI8 ttfAOER LA8EL 
II 1190 II S .. 31 ... 8 2849 , A48 
IISOO 1 C ~80 3150 2853 C 11182 A50 
II S10 5 8 • +005 U 2860 6 069 U 

" 52Q 4 8_ STORTL 2865 8 Q19 
II 530 1 R 2869 1 
II 5110 2 S5 2810 K 1 
II 550 7 MCW 0080 3898 2872 " 080 H98 HEADER LA8EL 2 
II 560 8 STORTL 8 EDITST TEMP -001 2819 6 091 098 
II 510 1 R 28fH 1 
II 580 2 S5 2888 K I 
4 590 7 LeA 0080 3978 2890 l 080 178 TRAILER LA8EL 
II 600 8 EDITST 8 SELPGM TEMP -002 28Q1 B +04 091 
II 610 - 1 sw 0002 000Jl 2905 , 002 004 
II 620 1 NXTEOT R 2912 1 
II 630 8 8 • +012 0001 2913 8 R:J2 001 OR IF EDIT WORD 
II 6 .. 0 7 CW 0002 0004 2921 J 002 001f i'4() MORE EDIT 
.. 650 II B SELPG"+OO 1 2928 e +05 MORO CARDS 
II 660 2 S5 2932 K 1 



e.G.. Uti ... '! . LABEL OP A OPERAND 

___ ._~ 4.rQ.. 1 Mew . KG3 
~ 680 1 A 0003 

_____ !L~O_.~ .SW STEOIT+O,O~ 
~ 700 1 A 0003 

.. _~ .1J(L ... ~. .C.w, SlfDIT+OQ4 
.. 120 1 STEDIT LCA 0000 

. ~ .. J.~O. __ ._. 1'.. A. 00Q3. 
4 740 7 ' A KTHREE 

___ "'_ ~_I$Jl._._ { .. _. __ .... , ... t. __ -S..T..E.IUI±Q06 
.. 760 5 8 ER~EDT 

____ 4"---!.1-'.7-""0_ 4._ .. Jl __ ... JUCTfDL .... 
.. 780 4 ERREDT H * -003 
~ .. .190 __ 1 _ SElPjiM. __ R ... ____ ._. __ .. 
~ 800 7 SW 0024 
!L.JU.Q. .. __ ] ,SW Q063 
~ 820 8 8 VARRCD 

____ .r, . 83!L. 8 OEC.K.SL B .. 0056 
~ 8~0 4 R DECKSl 

___ --'~'___""8=SO_=___.., . _VARK.CD _""11. _ _ K.JtiBE E 
4 860 ~ 8 DECKSl 
~ 870 8-1WHOUT 8 ___ . .0.05..6 ... 
4 880 4 R RUNOUT 

____ I] 890 .L ..fB.&OR.l_ . .lf .. ___ . __ ..... _ . 
4 900 1 ERROR2 H 

_____ .L~lil_3_-.EM08.3 .tt. _.*.. __ ~003 
4 920 . 3 ADDL2A USA * 
Ii 930 .. " ADm 28 o.s&.. * 
.. 940 3 ADOL2F DSA * 
Jl~ . .EX... _._ANALL 
~ 960 ORG 1711 

___ ----'=~:L-J9ul....J1!O~ _____ . ____ ... .. _. .. ~r APE. to PR I NT ER 
.. 980 7 START MCW KBLKNG 
.L..!lm._,--L-._._._ .. _ K1II .. _.KRRR. 
5 000 7 FlSREC MCW ONE 

___ . -.S.. Q to ..... _1 .. _. _ .. _ , .... cw. KG83 
5 020 7 MCW TAPEMD 

___ -...L5Jl3.0 _ ....... __ ... . .. ,.B SU8RTN 
5 040 7 SETUP1 MCW KFLDCT 

______ 5~Ot...l5:MO __ --1- ____ ..llA-_..AWlfLD. 
5 060.. 'B SKPSUB 

--..:. ___ . ...5. JH..o .... 8.. EXCPFS 6 . PN~NOT 
5 080 7 MCW K80 

-'--__ ~5~0.«lO .... 1. . ftCW, .KRECLG 
5 100 7 LCA TAPEMD 

_____ 5~J ...... JO...... _l. . ..JL\LCD LeA KlOO. 
5 120 1 C TPElGT 

_____ 5 . .....l~. __ ,.5. . 8 .4ODLGT .. 
5 140· 7 MCW TPElGT 

_~_..5.....ls.o _._1 _ ADD.l G T . 4 . PNli l G T 
5 160 7 A PNHlGT 

4 ____ ._...5._.llO._ .. lL. .. .CS 0180 
5 180 4 SW 0101 

j _____ .. ,5.. 190 1 CW TAPEPN+OO 1 

B OPER~NO 

STEDIT+.003. 
STEDIT+003 

STEDIT+006 

ADDEDO 
ADQEDI 
STEDIT+013 
EDTIST 

0056 
0061 
3103 
0076 

D.ec.K.Sl+OQ1 .. 

0016 

LINE2A 
LINE2B, 
lNE2FC 

D 

T 

V 
2 

V17 
_V69 

V10 

Ve~(,"3 

-8-

Lot . .JrtSilRUCIIOH CJlMJlE..NIS 

2<l34H.l05 .R66 SET WP ADDRESS 
29_1 • 003 R66 OF EDI~ WORD 
29~8 • a,1 
2952 A 003 R69 MOD STORE ADDRS 
2959 j R&1 
2963 l 000 J" STORE eDIT WORD 
2~lQ .A OO~ J16 STOftfED WO ADOR 
2911 A X07 Rlb 
2984 C R69 327 
29Ql e +00 T 
22...96 8 R 12. 
3000 • +00 
30Q.~ __ J. ._ 

TESIOVER 1..60 
COLUMN' 
.6fT IIfIY . .E.DJ.LCD. __ _ 
eVER 1'0 COLUMNS 

3005 • 024 056 RESTORE BOOTSTRP 
30J2 • 06) 061 MORD MARKS 
30)9 8 +39 A03 V 
3021 8 OS, 016 2 8R IFPRDPER PGS 
3055 1 +11 SEARCH IF NOT 
3039 MIen .. +D ... SEL.JlAB... . .utG.. .. PBGM ... _ 
30 ... 6 8 +27 
3O.5..Q .a QI6 .0l.6. .1.O.UWl Ifl.OGUJ! 
3068 1 +50 
3012 .. 
30'3 • 
306' ..... .. ..It, 
3010 
3Q.13 
3016 
.. . ._ ...8.l!lO.O. _____ . 

. .MQ..R£t ,fill Lk.LG:J 
eVER 3 FIX MEAD 

.. ..8V£R.2 _.UR HEAn 

1.401 .UTILITY - FIELD S£UtflOa ----- - . ---
BlKCTR 11J 1 M V9S VQ8 SET BLOCK CTR 
TAPEMD 1118 Ii IIlJ &'88 lEI ..naE ABDJlS.... ._ 
COMPRl+007 11!5 M .. ,' III 6ET LIIIE NO EO 1 
EOITAO 1132 II.XIO IdS . SE 1 EIll.f WORD AD 
TAPADD 11J9 M Kia WOII 

lnl6 8 111 81l.. 1.0 Ext. ± ..sEQ . 
FlDCTR 1150 M KVO Kq2 'ET NO IF FI ELDS 

,P..TS.TUP+O III Ui1 l.. . UZ . ..L!l.5. 
11'4 a 935 8R TO FeR" eTL 

EX COPT 11'68 8 1.10 ... 112 I EXCOPI .1-rtPUS. 
PNHlGT 1116 M .. 82 w56 
TPElGT 1183. It VlI .... Q ----
TAPEPN+003 11QO l K88 Y65 SET UP ADDRESSES 
TAPEPN+006 11i1 L MIS Y58 FOR awt£ .llI.5.IJl : 
PNHlGT 1801t C "'0 '156 

T 18)1 8 Y23 __ f. SEI .. tARO. LENGTH 
PNHlGT 1816 M ... 0 .66 EQ Rec IF lESS 
TAPEPN+003 1823 A W56 Ys..s IHlDHY IIOVE 
TAPEPN+006 1860 A "56 Y58 ADDRESSES 

1831 '/ ISO 
18~ I .. 101 

TAPEPN+OOIt 18\5 J Y53 Y56 

. - - .-- -------

------ -_._------



"e.r';~~ 
-'1-

PC;_L.lN CT l,.ABEL OP A OPE~ANO 8 OPERAND 0 lOC I~STR\JCTION COt4N£NTS .1 

5200 1 TAPEPN Ntw_ 0000 0000 1852 " 600 000 "eVE REt TO CARD 
5 210 " sw TAPEPN+OOI 1859 • Y53 
52l0. 1 P 18.3 ... PUNCH OR NOP 
5 230 1 S PNHlGT TPELGT 18'" , w56 W60 
5 ~1I0 1 C TPElGT KZEROP 1811 C W60 W15 TEST FOR ZERO 
5 250 5 B NXTCO I 1818 6 lV? I ANOTtiER IF NOT 
5 260 1 Mew KFOUR TAPEPN+Ol1 18-&3 M "18 Y63 
5 210 8_ 8 TSTBlK ExnCT 1 18410 8 JI8 W62 T SPACE S~PPR RECO 

__ ~ ___ 2..~0_ 8 8 SEQNCE EXCOPT 3 1898 8 819 W"2 3 OP1-fUNtH + RftNT 
5 290 If. B TSTBlK 1906 8 J18 8YPA'S IPRINiJlNG 

___ $ __ ~O_O __ 1 _ P,..NOT ~ .. _ K,t:NN TAPEPN+Ol1 1910 M wQ3 Y63 8YPAJS OR SOPPR$ 
5 310 ... B £XCPfS+008 19 .. 1 8 1.16 

------ 5 320 1 PTSTUP A Kil PTSTUP+OI" 1921 A 100 135 MODIFY FIELD 
5 330- " CW PTSTUP+012 1928 ) Z33 PAftAM PICKUP 
5 3 ... 0 1 LCA 0000 FLOANl 1932 l 000 "19 PICKijP FLO PARAM .----- ._-- - 's- -350 1 MeW ONE BYPASS 1939 M '116 W61 
5 360 1 sw PTSTUP+012 - FlOANl-003 19116 .. Z3!3 M16 
5 310 1 sw FlOANl-OO" FlOANl-OOl 1963 .. "16 M12 
5 380 II sw FlOANl 1960 , M79 
5 390 - -8 COMPRL 8 OVFRT1+005 FlOANL-004 0 1'16" B Z90 M15 0 FIELD SAME LINE 
51100 1 W 1912 2 ttR un IF NbT 
5 _10 1 flltw OVFAOI TPREAO+008 1913 M K82 561 
.$ II~~- _5 B NXTPGE 1980 B "25 ' EJECf IF OVERFlO 
51130 II OVFRTI CS 0332 1985 I 3J2 
~ II~O 1 CS 1989 I 
5 1150 8 8 SETIRO FLOANL-005 Z 1990 6 J80 Ml" I TEST ZERO EMIT 
5 _60 1 A TAPEMD FLOANL-005 1998 A 1(88 HI. MODIFY AODRESSES 
5 .. ,0 1 A TAPEMU flOANl-008 2005 A K88 1411 TO MOVE FIELD TO 
5 II~ 1 MCW FlOANl MOVETP+OO ... 20...12 M M19 - ..... PRINT AREA 
5 1190 1 MeW FlOANl-OOJ MOYETP+Ol0 20:19 M M18 -50 

,. 5 500 1 MCW FLOANl-005 MOYETP+OOl 2026 M MY" -"'1 -5 -sio 7 Mew F-LOANL-008 MCYETP+003 20:33 M M11 -113 
5 520 II MOYETP SW 0000 20"0 .. 0-00 
5 530 1 MeW 0000 0000 20 .. " M 060 000 "CW,NeS OR HO-P 
5 SilO 8 8 EOITRN FlOANL N 2061 6 K20 M79 N 6R fO EOIT-NOP 
5 550 1 TflOCT MCW FlOANl-008 • +001t 2059 M 1411 -69 
5 560 It cw 0000 2066 I 000 
S 510 1 S ONE FlOCTR 2010 S "'6 K92 SUB·T 1-1tO FIELD' 
5 580 1 MeW FlDANL-OOaa. COMPRl+OOl 2011 M M15 l71 RESET tiNE NO 
5 590 8 8wl PTSTUP FlOCTR B 208" V Z21 K92 B NEXT FIELD-PLUS 
5 600 H B PRINTR SKPTST J 2092 B J 11 w05 1 
5 610 1 NORMAL MCW FCCHAR PRINTR-OOI 2100 ~ MOl» J16 SET FORM CONTROL 
5 620 H 8 PRINTR PRINTR-OOI I 2101 8 J17 J16 I 
5 630 2 ce 0 2U5 F 0 
5 61t0 I PRINTR W 21.11 2 PRINT tiNE 
5 650 4 TSTBLK CS 0~32 2U8 I 332 
5 660 I CS 2122 I 
5 670 1 Mew OVFA06 TPREAO+OO8 2123 M K85 567 
5 680 1 S ONE BlKCTR 2150 S W74 V98 
5 690 1 A RClCNV TAPEMD 2137 A V92 K88 SUMP TAPE AODRS 
5 100 H BWl ~lOCK BlKcTR K 214 .. Y JI»9 V98 K 6R IF ENU OF BLK 
5 110 8 8 PAGEOP PRINTR-OOl A 2152 6 .... 3 J16 A 
5 120 5 8 NXTPGE 2160 8 425 • EJECT If OVERFlO 



'Ier$iot\ ~ 
-kr 

PG LIN CT LABEL OP A OPERANO B OPERANO 0 LOC INSTROCTION COMMENTS 

5 730 ~ B FLSREe 2165 8 X25 GET NEXT RECORD 
5 140 1 BLOCK A TRUEBl KNORes 2169 A NOl 569 8U~P NO OF KeRDS 
5 750 4 B TESTOF 2116 6 JOO TO 8lK FORM eTl 
5 160 7 SETIRO MCW FLOANL-008 • +004 2180 N "11 .190 
5 170 4 SW 0000 21tH , 000 
~ 780 1 MCW FLOANl-OOI ZEROST+006 2191 M "18 It) I SET ADDRESS FOR 
5 790 7 MCW FLOANL-OOI IEROST+010 21Q8 " N18 1()6 FIELO OF ZEROS 
5 800 7 IEROST MCW KIEROP-003 0000 2205 0" N12 OClO GENERATE FIELD 
5 810 4 MCW 0000 22~2 M 000 OF ZEROS 
~ 820 ~ B TfLoeT 2216 B -59 TO BUMP NO FlDS 
5 830 7 EOIJRN MCW fLOANl-OOl LDEOIT+006 2220 M "18 1(6) SET UP AODRESSES 
5 840 7 MCW fLOANL-001 LOEOIT+O 13 2227 M "78 1t68 OF FIELD FROM 
5 850 7 MCW FLDANL-005 LOEO IT +010 2264 M Ml... K65 TAPE RECORD 
~ 860 1 MCw EOITAO • +OO~ 2241 M "85 K61 SET UP ADDRESS 
5 870 7 MCW 0000 LDEOIT+003 2248 M 000 1t58 OF EDIT WORD 
5 880 l LDEOIT LCA 0000 0000 2265 L 000 OO,() LOAD EDIT WORD 
5 890 7 MCE 0000 0000 2262 E 000 000 EDIT FIELD 
5 900 7 A KTHREE EOITAO 2269 A XOI "85 8UMP EDIT ADDRS 
5 910 .. B TFLUCT 2:2'16 B -59 TO BUMP NO fLDS 
5 920 3 OVfADI DSA * OVfRT 1. 18S 22Y2 
5 930 3 OVfA06 DSA * fLSREC x25 2285 
5 940 3 TAPEMD uew • 2288 
5 950 2 KFLDCT Dew • 00 22QO 
5 960 2 fLDeTR DCw • 2292 
5 910 11 FIELD) DeW • 230.3 .. 

5 980 11 acw • 23J .. 
5 990 11 DCW • 2325 
6 0_o0 11 DCW • 2366 
6 OUl_ll Dew • 23 .. 1 
6 O~O 11 UCW • 2368 
6 030 n Dew • 2369 
-6 040 11 Dew • 2380 
6 OSO 11 Dew • 239) 
6 060 11 DCw • 2402 
6 070 11 Dew • 2ItJ3 
6 080 11 DeW • 2424 
6 090 11 DCw • 2 .. 55 
6 100 11 DeW • 2 .... 6 
6 110 11 DeW • 21161 
6 120 11 flELDO OCW • 2"68 
6 130 11 fLDANL oew • 2 .. 19 
6 140 3 ADOfLD USA * fIELD1-011 K92 2"82 
6 150 3 EDITAO Dew • 2"85 
6 160 EX RUN OUT B +50 
6 170 ORG 1111 
6 180 *TAPE TO PRINTER 1401 UTILITY - FIXED LENGTH 
6 190 7 START MCW KBLKNG BLKCTR llJ 1 I!I v.s V98 SET BtOCK eTR 
6 200 7 LCA KRRR MVLTOP+003 1118 L NIl Z61 SET TAPE AODRS 
6 210 7 fIXREC Mew MIILTOP+OO3 TAPADO 1125 .. Z61 WOII 
6 220 4 B SUBRTN 1132 8 181 BR TO Exe + SEQ 
6 230 7 SETUP2 MCW KRECLG PARAMl 1136 M VII V8) SET UP RECORD 
6 240 7 Mew KLINLG PARAM2 1143 " V8S V89 LENGIH,tlNE lGTH 
6 250 7 LeA K200 plVLTOP+OO6 1750 L .,88 16_ 



"~r I1't\ -a 
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PG LIN CT LABEL 01' A.OPERAND B OPERAND D LOC INSTRUC TlON CC~MENTS 2 

6 260 4 B SKPSUB 1157 6 935 BR TO FORM Cfl 
-- ·6 -210 8 EXCPTN B NOPNCH EXCOPT 1761 8 Z10 W42 EXCOPT 1-BYPASS 

6 280 7 MCW K80 PNHlGT 1169 M M82 W56 
6 290 7 MCW KREClG TPElGT 1776 'M V77 W60 
6 300 7 LeA MVLTOP+003 TPTOPN+003 1183 L l61 Y46 SET UP ADDRESSES 
6 310 7 NXTeRO lCA Kl00 TPTOPN+006 1190 l we5 Y51 FOR MOVE INSTR 
6 320 7 e TPElGT PNHlGT 1797 CW60 W56 
6 330 5 B ADOPNl T 1804 B Y16 T SET CARB LENGTH 
6 340 7 MCW TPElGT PNHLGT 1809 M W60 w56 EQ REC IF lESS 
6 350 '7 ADDPNl A PNHlGT TPTOPN+OO3 1816 A .. 56 Ylle M{JDIFY MOVE 
6 360 7 A P~HlGT TPTOPN+006 1823 A W56 Y51 ADDRESSES 
I; 310 4 es 0180 1830 I 180 
6 380 4 SW 0101 1834 .. JO 1 
6 390 7 cw TPTOPN+OOI TPTOPN+004 1838 t YIi' YII9 

.. 6 1100 7 -':PTOPN MCW 0000 0000 18115 M ooe coo MC~E REe TO CARD 
6·_10 4 SW TPTOPN+OOI 1852 • Y46 
6 1120 1 P 1866 II PUNCH Of{ Nap 
6 1t30 7 S PNHlGT TPElGT 1857 S W56 W60 
6 41t0 7 C TPELGT KIEROP 1864 C M60 W75 iE ST FOR ZERO 
6 1t50 5 B NXTCRD I 1871 8 X90 I ANOTHER I.F NOT 
6 .. 60 7 MCw KFOUR TPTOPN+O 11 1876 M W18 Y56 
6 .. 70 8 B • +009 ExnCT 1 1883 B Y99 W62 1 SPACE SUPPR REeD 
6 .. 80 8 8 SEQNeE EXCOPT 3 1891 6 819 W42 3 OPT-PUNCH + PRNT 
6 It 90 7 Mew TPTOPN+003 MVlTOP+003 1899 '" Y48 Z61 BYPASS PRINTIftG 
6 500 4 B BlKTST 1906 B J09 
6 510 7 NOPNeH MeW KENN TPTOPN+O 11 1910 M W93 Y56 BYPASS OR SUPPRS 
6 520 4 B EXCPTN+008 1917 8 X69 
6 530 1 PNTSJP A PARAM2 f!!VlTOP+OO3 1921 A V89 IIlI f4COIFY MOVE TO· 
6 540 7 A PARAM2 MVlTOP+006 1928 A V89 I6" PRINT INSTR 
6 550 7 MeW ONE BYPASS 1935 M W76 W61 
t:r 560 II CS 0332 1942 1332 
6 510 1 es 19"6 I 
6 580 4 SW 0201 19117 • 201 
6 590 7 CW MVlTOP+OOl MVlTOP+004 1951 J I59 Z62 
6 600 7 MVL TOP MCW 0000 0000 1958 M 000 000 MOVE fO PRINT 
6 610 7 Sw MVLTOP+001 "VlTOP+004 1965 , l59 Z62 
6 620 7 e PARAM1 PARAM2 1972 C V8l V89 
6 630 5 B PR~TlN T 1979 8 -47 T BR IF NOT END 
6 6110 5 B ERROR U 1984 8 J54 U BR IF II GRTR Rl 
6 650 7 Mew MVlTOP+006 * +001 1989 M l64 -02 
6 660 8 B * +005 0000 * 1996 B -08 OCO * TEST lO FOR RM 
6 610 4 B FORMAT 2004 B -22 
6 680 7 MCW fIo1VlTOP+006 * +007 2008 M 164 -21 EllMINAfE lew 
6 690 7 MCW BLANK 0000 2015 M .,92 000 ORDER RECORD MRI 
6 700 8 FORMAT B PRNTlN SKPTST 2022 B -47 W05 
6 710 7 NORMFC MCW FCCHAR PRNTLN-OOl 2030 M W06 -46 SET FORM CONTROL 
6 720 8 B PRNTlN PRNTlN-OOI I 2037 B -47 -46 I 
6 130 2 ec 0 2045 F 0 
6 740 1 PRNTlN W 2047 2 PRINT LINE 
6 750 7 MCW OVFAD4 TPREAO+OO8 2048 M JoO 567 
6 760 5 B NXTPGE 2055 B 425 • EJECT IF OVERFlC 
6 770 7 OVFRT4 S PAHAM2 PARAM1 2060 S V89 V81 
6 780 7 C PARAMI KlEROP 2067 C val W75 TEST END OF REC 
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6 790 5 B BLKfST S 20711 8 J09 S OUT IF TRUE 
6 800 7 C PARAMl PARAM2 2019 C Y81 Y89 TEST REt LGTH 
6 810 5 6 • +008 T 2086 B -98 T lES& THAN LINE 
6 820 7 MCW PARAM1 PARAM2 2091 M Y81 Y89 SET lL EQ RL 
6 830 7 LeA K200 MVLTOP+006 2098 l N88 l6" 
6 840 11 B PNTSTP 2105 8 I21 GET NEln LINE 
6 850 1 BLKTST S ONE BLKCTR 2109 S .,16 V98 
6 860 8 B~Z NEWPGE BLKCTR B 2116 V J35 V98 B TEST END OF BlK 
6 870 7 A TRUEBL KNORCS 212q A MOl 569 BUMP NO OF RCRDS 
6 880 11 B TESTOF 2111 6 100' TO 81:1( FORM CTL 
6 890 7 NEWP~J: HCW AUfIXR TPREAO+008 2135 M .163 561 
6 900 8 B PAGEOP-005 PRNTLN-OOl A 2142 8 .. 38 -"6 A TES·T NEil PAGE 
6 910 4 B flXREC 2150 8 X2·S NEXT RCRD IF NOT 
6 920 .- 4 ERROR H • -003 2154 • .IS .. ERROft-t: GR N 
6 930 3 OVfAD4 OSA • O\lFRT4 -60 2160 
6 9110 3 AOfIXR OSA • fIXREC X25 2163 
6 950 EX RUNOUT 8 +50 
6 960 ORG 1111 
6 910 .TAPE TO PRINTER 1401 UTILITY - VARIABLE LENGTH 
6980 7 START LCA I<RRR MVRTOP+003 1711 l .,11 JJl SET TAPE ADDRS 
6 990 " _J VARREC Hew MVRTOP+003 TAPAOO 11.18 M J21 WO" 
6 991 1 LCA TAPAOO COMPNO+006 1125 L WO" X .. 9 
6 992, 1 A ONE COMPNO+006 1732 A .,76 X .. 9 
6 993 If cw COMPNO+004 1739 , X .. 7 
6 994 1 COMPNO C RMBLNK-001 0000 1743 C X05 000 Q. END OF Bl.OCK 
6 995 5 8 RLKfHC S 1750 8 l2-3 S OUT I" YES 
7 000 4 B SUBRTN 1765 8 181 8R fO EXC + SEQ 
1 010 1 SETUP3 LCA 1<200 MVRTOP.+006 11·59 l W88 J2 .. SET PRINT ADDRS 

--- -- 1 02,O __ ._~_ .. B SKPSU8 11.6 8 935 BR TO FORM eTL 
1 030 8 EXCPVR B NOTPNH EXCOPT 11,0 8 I96 .... 2 EXCOPT I-BYPASS 
J 040 1 LCA HVRTOP+003 TAPPNH+003 I1l8 L J21 Y65 SET RE~ ADDR 
1 050 1 MCW BLANK TSTGPM 1185 " .,92 l .... 
1 Q.60 It NEWCRO CS 0180 I1Q2 I 180 
1 010 4 sw 0101 1196 . , 101 
1 080 1 LCA Kl00 TAPPNH+006 1800 l .,85 Y6e SET tAR.B AODR 
1 090 7 GETCHR A ONE TAPPNH+003 1807 A .,16 yas BUMP RECORD AND 
1 100 7 A ONE TAPPNH+006 18:J~ A Ill. Y6. tARO ADDRESSES 
1 110 1 MCW TAJ,»PNH+003 • +007 1821 M Y6S Y311 
1 120 ... a 8 RMFNO 0000 * 1828 B V8S OGO to TEST f;OR RE(;MK 
1 130 1 C NEWCRO+003 TAPPNH+006 1836 C XqS V68 TEST END OF CARD 
1 1"0 5 B GETCHR T 1843 B V07' T HElCT CHAR IF HC-T 
1 150 1 MCw BLANK SWITCH 1848 " W92 Ul3 
7 160 1 LOAOPH CW TAPPNH+OO) TAPPNH+004 1855 , V63 Y66 
1 110 1 TAPPNH MCW 0000 0000 1862 M 000 000 MOVE ONE CARD 
1 180 ~ SW TAPPNH+OOJ 1869 , V63 
1 190 8 B PNCHCO SWITCH 1813 B Z36 l .. 3 
1 200 4 P NEWCRO 1881 .. X92 PUNe" .. RETURN 
1 210 7 RMFNO MCW TAPPNH+003 TSTEOF+006 1885 M V6S lOS SET GM TEST ADDR 
1 220 7 MCW ONE SWITCH 18Q2 M W16 l"3 
1 230 8 TSTEOF BWl GRMfNO 0000 1899 V III 000 TEST FOR END BlK 
1 240 4 B lOAOPH 1901 6 YS5 RETURN If Nor 
1 250 1 GRMfNO MCW ONE TSTGPM 1911 M "'6 L .... 
7 260 1 A KI99 TAPPNH+003 1918 A L42 Y6S St)8T J FROM 
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1 210 7 A KI99 TAPPNH+006 1925 A L42 Y6e MeVE ADDRESSES 
1 280 " B LOAOPH 1952 8 Y55 RETURN TO PUNCH 
1 290 1 PHCHCO P 1936 4 PONCH lAST tARO 
1 300 1 MeW KfOUR PNCHCD 1931 M W18 136 RESET NOP INSfRS 
1 310 1 MeW KFOUR RMFNO -004 1'144 M W18 Y81 TO PllNCH INS IRS 
1 320 8 B • +009 EXITCT 1 1951 B 161 W62 1 SPACE '~PPR RECO 
1 330 8 8 SEQNCE EXCOPT 3 1959 8 819 .,_2 3 OPT-PUNCH + PRNT 
1 340 1 A ONE KNORCS 1961 A .,16 S69 BUMP NO Of RECS 
1 350 1 MC" TSTE.Of+006 MYRTOP+003 1974 M lOS J21 BYPASS PRINTING 
1 360 8 B 8LKfMC TSfGPM 1981 8 L23 L .... TO BlK FORM CTL 
1 310 1 CS VARREC 0203 1989 I XIS 203 OR NEXT RECORD 
1 380 1 NOTPNH MCW KENN PNCHCO 19~6 .. W93 136 BYPASS OR SPACE 
1 390 1 MeW KBEE RMFNO -004 2003 M W91 yal SUPPRESS 
1·"00 " B EXCPVR+008 2010 B Xli 
1 .. 10 1 SETPHT Mew ONE BYPASS 2014 fit .,16 W61 
1 "20 4 CS 0332 2021 I 3i2 

·1 .. 30 1 CS 2025 I 
1 .... 0 .. sw 0201 2026 • 20t 
1 450 1 NXTCJR A or.E MYRTOP+003 2030 A w16 J2l 80MP REt ADDRESS 
1 "60 1 MeW MYRTOP+003 .. +001 2031 H J2. -50 
1 .. 10 8 8 RECMltK 0000 '* 20 .. 4 8 J90 oeo '* TEST FOR REt MRI 
1 .. 80 1 A ONE ~VRTOP+006 2052 A w76 J2" BOMP PRitT AOVR S 
1 .. 90 1 t KllNLG MVRTOP+OO6 2059 C ve5 J24 TE ST FutL LINE 
1 500 5 8 NXTtTR T 2066 8 -30 T NEXT CHAR IF NCT 
1 510 1 NtW BLANK SWITCH 2011 M W92 L43 
7 520 7 LC:A MVRTOP+OO:l lKAHEO+OO6 2018 l J21 J09 SET UP TEST 
1 530 1 A ONE LKAHEO+OO6 2085 A w16 J09 fOR RECORD NARK 
1 540 1 Mew LKAHED+006 EOFTST+006 2092 M J09 KI1 I N NEXT POSI f-I ON 
1 5SO 4 CW LKAHED+004 2099 ) JGl 
1 560 8 LKAHEO 8 PICKSW 0000 '* 2103 8 K04 000 '* BRANtH IF RM NXT 
1 510 1 MOVERt C .. MVRTOP+OOl MVRTOP+004 2Ul , Jl9 J22 
7 580 1 MVRTOP MeW 0000 0000 2118 M 000 00.0 HOVt; ONE LiNE 
1 590 It sw MVRTOP+OOI 2125 • JI9 
1 600 8 B LINEPT SWITCH 2129 6 K34 l43 OOT IF END RECRO 
1 610 4 LNEOPT 8 SETUtE 2131 8 J62 N()P-ONf -LN I RCO 
7 620 1 Mew KENN ,",VRTOP 2141 M W93 J18 NCP. MOVE ANO 
1 630 1 MeW KENN SETLNE+007 2148 M W93 J69 PRINT INSTRS 
1 640 7 MeW KBEE ONELNE 2155 M w91 Jl1 
1 650 1 SETLNE LCA K200 HVRTOP+006 2162 l W88 J2" 
1 660 1 W 2169 2 PRINT A LINE 
1 610 1 MeW OVfA05 TPREAO+008 2110 M L36 561 
1 680 4 ONElNE HOP NXTCTR 2111 N -30 
1 690 5 B ~XTPGE 2181 8 425 • EJECT IF OVERFLO 
1 100 4 8 SETPNT 2186 B -J4 NEXT LINE 
1 110 1 REC"RK MeW MVRTOP+003 ECFTST+006 2190 M J21 K11 SET GM TEST AOOR 
7 120 1 A KI99 f'VRTOP+003 2191 A LII2 J21 
1 730 1 PICKS. Mew ONE SWITCH 2204 M W16 l43 
1 140 8 EOFfST BWl GMFNO 0000 2211 V K23 oeo TEST FOR ENO 8LK 
1 750 4 8 MCVERC 2219 8JH RETURN IF NCT 
1 760 7 GMFND MCW KBEE NOPBRN 2223 M w97 L02 SET BLOCK S .. I TCH 
1 710 4 8 MOVERC 2230 B J 11 
7 180 7 LlNEPT A ONE ~VRTOP+OO.~ 2234 A w76 J21 
7 790 8 8 RECPNT SKPTST 2241 e K66 W05 
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1 800 7 NORM MCW FCCHAR RECPNT-OOl 2249 " 1106 K6S SET FORM CONTROl. 
7 810 8 B RECPNT RECPNT-OOI I 2256 8 1t'6 K6S I 
1 820 2 ce a 22'" F 0 
1 830 1 REePNT A ONE KNORes 2266 A 1116 569 8~NP NO OF RECDS 
7 840 1 W 2213 2 PRINT tAST LINE 
1 850 7 Mew OVFAD7 TPREAD+008 2211& M LJ9 ~., 
1 860 7 MeW • -006 MVRTOP 22&1 .. K81 JUt RE Sf T "O·VE AND 
7 810 1 Mew KTWO SETLNE+007 2298 " 1111 J69 PR iN' UISTRS 
1 880 7 MeW KENN CNElNE 2295 "_1193 Jl1 
j 890 - Ii NOPBRN NOP BlKFMC 2302 N L23- BR J~ END OF BLK 
1 900· 8 B PAGEOP-005 RECPNT-OOI A 2306 -8 115. K6S A TeST NE" PAGE 
1910 --s 8 NXTPGE 23JIa 8 1125 • EJECT .,. o-VERFlO 
7 920 4 B VARREC 2319 8 X18 GET NEXT RECORD 
t 930 -. i BLKFMC ·Mew KENN NOPBRN 2313 .. 1193 -t.02 RESET 8tOCK SWT~ 
7 940 4 B TEsrOF 2330 8 100 TO BlK FOR" CTL 
7 950 3 OVFAD5 DSA * SElPNT -14 2386 
7 960 3 OVFAD7 DSA * VARREC X18 2339 
7 910 3 KI99 DCW * 199 2342 
7 980 I SWITCH oew • 2343 
-; 990. 1 TSTGPM Dew • 23114 
8 000 EX RUNQUT 8 +50 
8 010 ORG 2500 
8 020 8 ANAllA B VARlNE 3154 2500 8 H8) Ali_ 8R IF NOT FLOSEL 
8 030 1 MCW EXITS1 QUTSEQ-OOI 2508 " QO·I 930 MODIFY t.INKAGE 
8 040 1 MC.., EXITS 1+00~ SUPPRS+Ol0 2515 M GOIa to «H) ADORES5ESIN 
8 050 1 .Mew EXITS1+006 EXCFNO+003 2522 MQOl 818 MAIN liNE ROUT 
8 060 ! Mew EXllSl+00Y lINKGE+003 2529 " Q10 .61 
8 010 8 B FLSSET TEMP ~002 2556 8 Olt5 087 BR IF HO ED-I TI JtG 
8 080 1 Mew KG79 RECRD +006 25"" .. QV. S15 AIJTEI! MAXI,",M 
8 090 7 MCW KG79 TOFIlT+006 25tH II 096 165 8LOC'K LENGTH 
8 100 1 Mew KG19 RETRY +026 2568 M 896 186 
8 .-10 7 Mew KG19 BKSPRD+O 11 2565 ~ 096 S:JO 
8 120 7 Mew KMINlG· 1<MAXlG 2512 M 093 089 
6 130 4 B FlSSET 2519 8 M5 
8 140 8 VARLNE B * +005 3103 V 2583 8 _5 A03 V 
8 150 4 B FlSSET 2591 BO~ 
8 160 7 Mew EXITS 1+012 QUTSEQ-OOI 2595 .. G13 930 MODIFY I1INKAGE 
8 170 1 MeW EXITS 1 +0 15 SUPPRS+OIO 2602 M Q16 toGO ADDRESSES IN 
8 180 7 Mew Ex_iTS1+018 EXCFND+003 2609 M Q.19 .,.e MAI8 LiNe ROUI _._---- 8 -190 7 Mew EXITS1+02l 1I NKGE+003 2616 .. 822 *61 F.ORVAR LGTH 
8 200 8 B • +008 3152 2613 8 OJ8 a.S2 TEST VAR lGJH 
8 210 7 Mew KENN lNEOPT 2631 M 1193 ,)57 ONE LINE OPTION 
8 220 7 A K200 KllNLG 2658 A .88 VIS 
8 230 8 fLSSET B * +008 3111 26_5 8 060 All 
8 240 7 Mew ~1l1 KNOFlS 2663 MAIl S18 SET NO OF FILES· - S- 250 1 MZ KlEROP KNOFlS 2660 Y "'5 S18 
fi 260 8 B STllNL 3115 2661 8 091 AIS -._--.-- -8 2 io 7 Mew KENN FLSTST 2615 M 119'3 333 
8 280 7 Mew 3119 FILE3 2682 III A19 S86 'TORE SELECTED 
8 290 1 Mew 2689 .. FIt.E NUMBERS 
8 300 J Mew 2690 M 
8 310 4 STL INL Sw 3107 2691 • AOl 
8 320 7 A 3109 KLINLG 2695 A A09 V85 SET LINE LENGTH 
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8 330 8 TSTHLT S • +008 3113 2102 e Pl1 A13 
8 "3_0 1 MeW KENN FIlOPT 2110 M .,93 616 Sf J HALT OPT I ON 
8 350 8 8 PGNCOP 3146 2717 a P32 A~6 
8 360 1 MeW KENN NXTPGE 2725 M .,93 425 SET fIX HEAD OPT 
8 310 8 PGNOOP a PGNOOP+OIS 3120 2732 a Pill A20 
8 380 1 MCW KBEE PAGEOP 2140 M .,97 "-43 SET PAGE NO OPT 
8 390 8 8 TRIPLE-004 3124 2747 S-P69424 
81100 - j-- - MeW NXTPGE+004 FCINST 2165 N 429 W07 SET BLOCK FORM 
8 1110 1 MCW 3124 FC8LKC 2162 H A24 W08 (ONTROk 
8 _20 it -- eM - FCSlKC 2169 i N08 
8 1130 8 TRIPLE ~ LDANL2 TEMP 2713 6 P95 099 ----8 -,,,0- ---1-- - - - MeW 8LANK RECRD -001 2181 N WQ2 568 ELIMINATE AVTC-
811SO 1 MCW K8EE TPREAD+OOS 21S8 14 W91 564 NA'lcr~IPLE SPC 
8 "6() II LOANl2 R 0056 27QS 1 056 8R TO IOOTSfRAP 
8 1110 3 EXITSI OSA • SETUPl X50 2801 --- 8 -1180 3 OSA • PNHNOT 110 2804 
81190 3 OSA • EXCPFS X68 2807 
8500 3 OSA • PTSTUP 121 2810 
8 510 3 OS~ • SETUP3 X59 28,13 

---8-520-- -3- OSA • NOTPNH 196 2816 
8 530 3 Q.SA • EXCPVR x70 2819 Ef 5io --- 3---- -- OSA • SETPNT -14 2822 
8 550 EX APliAllA B NOO 
8 S60 ORG 2500 
8 570 8 ANAL2 8 lOANl3 3J'()3 V 2500 B R64 AG3 y avp YAR LNGTH 
8 580 7 A 3103 KRECLG 2508 A A03 V77 SET RECRD -LENGTH 
8 590 7 MN KREClG-003 • +004 2515 o v74 N25 
8 600 7 MZ 3990 3101 2522 Y 190 AO) 
8 ~10 7 MCW 3103 RClCNV 2529 M AO~ V92 SET CON V REC LGT 
8 620 1 A 3106 TRUEBl 25J6 A AO, WOl SET BLOllKING 
8 630 7 MCW TRUEBL BLKCTR 2543 14 .,01 V98 
8 6 .. 0 1 S ONE BLKCTR 2550 S W76 V98 
8 650 7 MeW BLKCTR KBLKNG 2557 M V9li V95 
8 660 7 TESTRL A KREClG PARAM1 2564 A '111 V81 
8 670 7 S ONE BLKCTR 2511 S w76 V98 
8 680 8 8Wl TESTRl BLKCTR B 25'8 V N64 V98 B 
8 690 7 C PARAMI KMAXlG 2586 C VBl 089 ERROR. IF aLOCK 
8 100 5 8 ERROR4 T 2593 B R68 T LGTH EJOEE06 MAX 
8 710 8 8 LoANl3 3154 2598 6 R64 A,54 
8 720 7 FLDSEL A ~154 KFlDCT 2606 A A54 K90 SET NO FIELDS 
8 730 7 C KFlOCT K16 2613 C K90 101 
8 1_0 5 8 ERRORS T 2620 6 R72 T ERROR IF OVER 16 
-8 750 1 S ONE KFLDCT 2625 S w16 K90 
8 760 7 LCA AODFlO STORE +006 2632 l M82 090 SET STORE ADDR 
8 770 7 A KJJ STORE +006 2639 A xOO 09-0 
8 180 7 LCA FLDANl ANAl2 +OJI 2646 L H19 Nil 
8 190 1 MCw KFlUCT FLDCTR 2653 M 1<.90 1(92 
8 800 1 LCA ONE ANAl2 +0)2 2660 1. w1, NI2 
8 810 1 CW PICKUP+OOI STORE +004 2667 ) 075 OS8 
8 820 1 PICKUP MeW 3165 ANAl2 +011 2614 M A6s Nli PICKUP FIELD PRM 
8 830 7 sw ANAl2 +005 ANAl2 +008 2681 , NOS Noe 
8 8110 1 MCw KE",M flDANl 2688 H 102 1479 
8 850 8 8WI COMlNE ANAl2 +011 2 26'l5 V P44 Nil 2 BR IF MOVE INSTR 
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8 860 8 8wl lERSUP ANAl2 +011 B 2103 V P30 N11 8 8R-MY + ZERO SUP 
8 870 8 BWl ERRORS ANAl2 +011 S 21)1 V R12 NIl S 8R-INCORRECT 
8 880 7 MCW KENN FlDANl 2719 H "9~ H19 SET NOP FOR EDIT 
8 890 4 B lERSUP+007 2126 8 P31 
8 900 7 lERSUP MCW KZEE FlDANl 2180 H 103 H19 SET 1 FOR "CS 
8 910 1 Hl BLANK ANAl2 +0 II 2731 Y W92 NIl 
8 920 7 COHlNE C ANAl2 +011 ANAl2 +012 2144 C N'l1 N12 CHECK LINE ORDER 
8 930 S B ERRORS U 2751 8 R72 U 
8 940 S B ADDCHR S 2156 8 P80. S 8R IF SAME LINE 
8 950 7 TSTlIN C KLlNlG TAPEMD 2161 C vas KI8 TESf LINE MAX 
8 960 5 8 ERRORS U 2768 8 R12 U 
8 910 7 MCW CIAOOR TAPEHO 2713 H W45 KSB 
8 980 7 AODCHR A ANAl2 +007 TAPEHD 2190 A NOl Ki8 ADD fO I:INE eTR 
8 990 1 HN ANAl2 +011 FlDANl-004 2791 o N11 H75 SET LINE NUMBER 
9 000 7 MN ANAl2 +011 ANAl2 +012 2194 o NIl N12 
9 010 7 S ONE ANAl2 +001 2801 S .,16 N01 
9 020 7 A ANAl2 +007' ANAl2 +010 2808 A NOl NIO 
9 030 7 A K200 ANAl2 +010 281S A W88 Nl0 
9 040 1 MCW ANAl2 +010 FlOANl-OOl 2822 N N10 M18 SEJ LO PRUlT lOO 
9 050 4 sw ANAl2 +002 2829 • N02 
9 06,0 8 B ZEROS ANAl2 +004 Z 2833 8 R39 N04 1 TEST-EMIT ZEROS' 
9 010 8 B .. +OIS ANAl2 +001 28ft 1 8 Q63 HOI 
9 080 7 MN ANAl2 +001 It +004 2849 o NOI 059 
9 090 7 Ml ~990 ANAl2 +002 2856 Y 190 N02 
9 100 7 MCW ANAl2 +004 FlDANl-008 2863 M N04 "11 seT HO TAPE Loe 
9 110 7 A ANAl2 +001 ANAl2 +004 2810 A N07 NO ... 
9 120 7 MCW ANAl2 +004 FlDANl-OOS 2817 N NOli MIlt SET LO ·JAPE Loe 
9 130 1 STORE MCW FlDANl 0000 2884 '" M79 000 STORE FIELD PARS 
9 140. 1 S ONE FlDCTR 2891 S Wl6 K92 
9 150 8 8Wl lDANl3 FlDCTR K 2898 V R&1t K92 K OUf-NO fIIORE IilDS 
9 160 1. Sw PICKUP+OOI STORE +004 2906 • 015 088 
9 170 4 CS ANAl2 +011 2913 I NU 
9 180 '4 Sw ANAL2 +001 2917 • rtfU 
9 190 7 A Kll PICKUP+003 2921 A XOO 017 8UItP Plaup + 
9 200 1 A KJ1 STORE +006 2928 A xoo 090 'TORE AOOREISES 
9 210 4 B PICKUP-007 2935 B 061 GET NEX' FIELD 
9 220 7 ZEROS S ANAL2 +007 ANAL2 +010 2939 S N07 Kl0 
9 230 7 HZ BLANK ANAL2 +010 29116 Y W92 HIO 

_.9 .. 2~O 1 Hew ANAL2 +010 FLDANl-008 2953 M N1Q MIl seT HO PRINT lot -- 9 250 4 B STORE -001 2960 8 071 TO SJDRE 
9 260 4 lOANl3 R 0056 2964 1 056 8R TO a80TSl'RAP 
9 270 4 ERROR4 H FlDSEl-008 2968 • N98 8LK EXCEEDS MAX 
9 280 4 ERRORS H It -003 2912 • R72 ~IEiLD IELH 
9 290 1 DeW It 2'916 
9 300 EX Af0.4AL2 8 NOO 
9 310 ORG 2500 
9.320 8 ANAL3 B SEQ SET 3103 V 2500 8 Nf7 ~03 V BR FOR EIELD SEL 
9 330 8 B RLVSLL 3154 2508 B tt20 A·S'" 0« YAR l.GTH 
9 340 4 8 SEQSET 2516 8 NIl 
9 350 7 RlVSll C KREelG KLINLG 2520 C v77 V8S CaMP REC lGTH VS 
9 360 S B • +005 U 2527 8 N36 U LINE LENGTH 
9 310 4 B SEQSET 2532 8'N17 OUT IF EO OR GR 
9 380 7 Mew KlEROP KBlKNG 2536 M \!i7S V95 Sf T 8utNG TO OC 1 
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9390 1 MCW PARAMI KRECLG 251&3 fit '181 '111 SET Rl TO BLK LG 
9_00 II CS 3144 2550 I AII4 ElIN SEQ.EXC. Fe 
9 1110 1 C KRECLG KLINLG 2554 C Vl1 V8S COMP 8L VS II 
9 1120 5 B • +005 U 2561 B N70 U 
91130 

_ 
B SEQSET 2566 8 N17 

9 _110 1 Mew KRECLG KLI~lG 2510 PI v71 V8S SET lL £Q Bl 
9 1150 8 SEQSET B SETFC 3144 2517 6 055 All .. 
91160 1 MeW KENN SEQNCE 2585 M ,,93 879 SET SEQ BYP SWTH 
9 1110 1 SW 3139 3143 2592 • A~ AII3 
9 1180 7 A 3144 HloAoD 2599 .A A44 110 SET HOtO AODRESS 
9_~ .] S ONE 3144 2606 S w76 A-" 
9 500 1 A 3144 3142 26.13 A A4.. A .. 2 
9 510 1 MN 3139 it +004 2620 o A39 030 
9 520 1 MZ 3990 3140 2627 Y IVO AIIO 
9 530 1 MCW. 3142 SEQADo 2634 M A .. 2 W41 SET seQ AOORESS 
9 SilO 1 MCW HloAoo CHKSEQ+006 2641 H 110 9111 MODIFY SEQUENCE 
9 550 7 MCW HloAOo CHKSEQ+O 13 2648 H 110 921 CHECK ("STRS 
9 560 8 SETFC B RECFC 3121 2665 6 092 A21 
9 510 1 MeW KENN SKPSUB 2663 fit .,93 935 SET FIRST CHAR 
9 580 7 Mew ONE SKPTST 26·70 fit W76 W05 FORM eTl PARAMS 
9 590 8 B SETEXP 3122 2677 6 P07 A22 
9600 1 MCW KENN SUPPRS+007 26d5 fit W93 997 SET SUPPR OPTN 
9 610 8 RECFC B SETEXP 3123 2692 B POl A23 
9 620 1 Mew 3123 FCCHAR 2700 fit A23 W06 SET REt FORM CTl 
9 630 8 SETEXP B loANL4 3125 2707 B +33 A25 OUT IF NO EXCPTN 
9 61J0 7 MCW KENN SUBRTN+007 2715 M W93 194 SET BYP SWI TCH 
9 ~5G 1 MH 3125 EXCOPT 2722 o A2S W42 STORE • CHECI 
9 660 1 C EXCOPT KTHREE 2729 C W42 X07 EXCEPTION OPTION 
9 670 ~ B FRROR6 T 2736 e +37 T 
9 680 7 MeW ~127 CHARI 2741 M A27 W49 STORE FIRST CHAR 
9 690 8 B C1STR 3129 2748 B Pl0 A29 
9 100 7 MN 'JI29 it +004 2756 o A29 P66 
9 110 7 MZ 3990 3130 2163 Y 190 A30 
9 120 1 C1STR A 'J132 CIAOoR 2710 A A32 WII5 STORE FIRST AODR 
9 730 8 8 C2BLNK 3134 2717 B R89 A311 
9 llJO 1 STRC2 MCW ~133 CHAR2 27as M A33 W50 STORE SECNO CHAR 
9 lS0 8 B C2STR 3135 2792 B 01lJ A35 
9 160 1 .... ·~135 it +004 2800 o A35 010 
9 710 7 MZ 3990 3136 2807 Y 190 A36 
9 780 1 C2STR A 3138 C2AooR 2814 A A38 W48 $ TORE SECNO AO DR 
9 790 8 BWZ SETYI 3128 B 2821 V +11 A28 B TEST FIRST CHAR, 
9 800 8 8WZ TSToPl 3128 2 2829 V 052 A28 2 lONE OR DIGIT 
9 810 8 8hZ ERROR6 3128 S 2837 V +37 A28 S INCORRECT PUNCH 
9 820 1 Mew KoEE TESTCI 2845 M 084 833 SET DIGIT OP CO 
9 830 1 TSTOP) HZ BLANK 3128 2852 Y W92 A28 
9 8110 8 B ANoOR 3128 1 2869 B Q86 A28 1 TEST PRESENCE CR 
9 850 8 8 it +005 3128 2 2867 B 079 A28 2 ABSENCE OF CHAR 
9 660 II B ERROR6 2815 B +37 
9 870 7 HCW ESS TESTC1+018 2B19 M 112 851 SET 0 MOOR S 
9 880 8 ANOOR B DISPN2 3126 2 2886 8 R20 A26 2 TEST CO"NECfIVE 
9 690 8 B * +005 3126 J 2894 B R06 A26 ) AND lOR 
9 900 .. B EKROR6 2902 6 +37 
9 910 1 MCW Kt:NN TEsrcl+0H 2906 H ,,93 852 CHANGE OP CODE + 
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PG LIN CT LABEL OP A.OPERAND B OPERAND D Lce INSTRUCTION COPNEHTS 

9 920 7 Mew EXCDSA TESTCI+017 2913 M 083 850 OPERAND FOR AND 
9 930 8 D[SPN2 BWl SETY2 3134 8 ·2920 V +22 ·A3~ 8 TEST SECHD CHAR. 
9 940 8 Bwl TSTOP2 31]'34 2 2928 V R51 A34 2 ZONE OR DIGlr 
9 950 8 Bwl ERROR6 3134 S 2936 V +37 A34 S INCORRECT PUNCH 
9 960 7 Mew KDEE TESTC2 2944 M 084 856 SET 01-61 T OPCD 
9 910 7 TSTDP2 Mi BLANK 3134 2951 Y W92 A34 
9 ~80 8 B LDANL4 31.~4 1 2958 8 +33 A34 1 TE'ST PRESENCE OR 
9 990 8 H .. +005 3134 2 2966 8 R78 A34 2 ABSENCE OF CHAR 

10 000 4 B ERROR6 2974 B +37, 
10 010 7 Mew ESS TESTC2+018 2918 M 112 874 SET D JIGOR S 
10 020 4 B LDANL4 29i5 B +33 BRANCH OtJT 
10 030 4 C2BLNK sw 3133 2989 • A33 SET SECRU CHAa 
10 040 1 Mew ::'j132 3138 2993 M A32 A3e SAItE AS FIRST 
10 050 7 MN ONE 3126 3000 o WI6 A26 SET Co.ECT AND 
10 060 4 B STRC2 3007 8 'P85 
10 010 1 SETYI MCW KYYY TESTC) 30)1 '" 085 833 SET lONE OP CODe 
10 080 4 B TSTDPI 3018 8 QS'2 
10 090 7 SETY2 MCW KYYY TESTe2 3022 M 085 856 SET zex.: OP CODE 
10 100 4 B TSTDP2 3029 B RS,I 
10 110 " LDANL4 R 0056 ,3033 1 056 SR TO BOOTSTRAP 
10 120 1 ERROR6 H 3037 .. EXCEPTION ERROR' 
10 130 7 Mew KBEE SUBRTN+007 3038 M W91 194 
10 140 1 MN BLANK EXCOPT 3045 o .,92 W42 
10 150 4 B lDANL4 3052 8 +33 
10 160 1 Dew .. 3056 
10 110 EX ANAl3 B NOO 
10 180 ORG 2500 
10 190 8 ANAl4 B STRPRG 3112 0 2500 8 R51 Al2 0 TO PROD SYS TAPE 
10 200 1 SW 314~ 3991 2508 tAilS 197 
10 210 7 A 3145 TAPADD 2515 A AilS WOlf 
10 220 7 MCW 3151 ANAL4 +003 2522 M ASI N03 
10 230 7 LCA ~978 0080 2529 l 118 08() SET UP TRAiLER 
10 240 1 LCA ~8Y8 3169 2536 l H98 A69 
10 250 8 EDITNG B HEADER ADOEOI 2543 B 053 116 OUT IF 110 EDIT 
10 260 1 SW LODEDT+OOI LODEDT+004 2551 , Na7 N90 
10 210 7 MODIFY A ADDED1 LCDEDT+003 2558 A 116 N89 MODIFy'ROVE EDIT 
10 280 7 A ADDE:D1 LODEDT+006 2565 A 116 ~92 WORDS IHSTR 
10 290 7 LCA LODEDT+006 3183 2512 L N92 G83 STORE EOWD ADORS 
10 300 7 Cw LOOEDT+OOl LODEDT+OO4 2579 • N87 N90 
10 310 1- LODEDT LCA ADDEDC 3828 2586 L 161 H2B STORE EDIT WORD 
10 320 7 Sw EOITNG+004 MCDIFY+OO} 2593 , N47 NS9 
10 330 7 sw MODIFY+008 MODIFY+018 2600 , N66 N76 
10 340 7 A KTHREE EDITNG+006 2607 A X07 N49 BUMP STORE ADDRS 
10 350 7 A KTH~EE MCDlfY+003 2614 A X07 N61 
10 360 7 A KTHREE MODIFY+Ol0 2621 A XOl N68 
10 310 7 A KTHREE MODIFY+020 2628 A XOI N7B 
10 380 7 ew EDITNG+004 MODIFY+OOI 2635 ) N41 U59 
10 390 7 ew MODIFY+008 MCDIFY+018 2642 ) N66 N76 
10 400 4 B EDITNG 2649 B N43 NEXT EDIT WORD 
10 410 8 HEADER B FIXHDG ANAL4 +003 2653 9 Q36 N03 BR IF NO HEADER 
10 420 7 LeA GRPMRK 3338 2661 l 191 C38 
10 430 8 LeA (U3 3178 R 2668 L (U3 A7e R READ HEADER lABL 
10 440 4 LeA F I U4 2676 L S88 
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PG lIN CT lABEL OP A, OPERAND B OPERAND D LOC INSTRUCTION CO~MENlS 

10 1150 1 lCA FILE .. 3339 2680 l S88 C39 
10 .. 60 8 8 FIXHOG, ANAL" +003 3 2687 e '136 N03 3 BYPASS HEADER 
10 410 8 8 PNTlA8 ANAl4 +003 1 2695 6 P23 N03 1 TO PRINT HEADER 
10 1180 8 8 PNHlAB ANAL" +003 2 2703 8 P65 N03 2 TO PUNCH HEADER 
10 1190 8 8 COMlA8 ANAL ... +003 ... 271 , 6 PQ5 N03 ... TO COMPR HEADER 
10 500 .. 8 ERRORl 27.J9 6. Q35 INCORRECT OISP 
10 510 4 PNTlAB cs 0332 2723 I 332 
10 520 1 CS 2127 I 
10 530 2 CC 2128 F I 
10 5"0 ... s .. 0201 2130 , 201 
1.0 $~O 1 sw 2134 , 
10 560 1 MeW 3257 0280 2765 M 651 28-0 
10 510 I Mew 21212 M 
10 580 1 W 2143 2 PRINT FIRST 80 
10 590 .. cs 0299 2744 I 299 
10 600 II sw 0201 2748 , 201 
10 610 1 SW 2152 , 
10 620 1 MeW 3337 0280 2153 M C31 280 
10 630 1 Mew 2160 M 
10 640 II W FIXHDG 2161 2 0!S6 PRINT SEGND 80 
10 650 It PNHLA8 CS 0180 2165 I 180 
uj66(j'-It' SW 0101 2769 , 101 
10 610 J sw 2713 " 10 680 7 MeW ~251 0180 2774 M 657 180 
10 690 1 MeW 2781 M 
10 100 1 P 2182 4 PUNCH FiRST 80 
10 110 1 MeW 3331 0180 2783 M C37 180 
10 120 1 MeW 27QO M 
10 130 II' P FIXHOG 2791 4 Q3. PUNCH IECND 80 
10 740 1 COMLA8 Sill COMPRE+OOI eCMPRE+004 2195 , '12" '121 
10 150 1 A ANAL4 +002 COMPRE+006 2802 A N02 Q29 SET ADDRESSES 
10 160 1 A ANAL" +002 eOMPRE+003 2809 A N02 '126 FOR COMPARE 
10 110 1 ew COMPRE+OOI eOMPRE+004 2816 • 024 Q21 
10 780 7 COMPRE C JIll 3009 2823 C A71 +09 CO~PARE 
10 190 5 8 FIXHOG S 2830 8 '136 S BR IF EQUAL 
10 600 I ERROR7 H 2835 UNEQUAL COMP 
10 810 2 fIXHOG CC 2856 f 1 EJEC' PAGE 
10 820 7 S O~~ TAPAOO 2858 S W16 WOII 
10 830 4 CS 0332 28 .. 5 I 332 
10 840 1 CS 2849 I 
10 850 8 8 .. Z SETTPE TAPADO K 2850 V R22 W04 K OUT IF NO MORE 
10 860 1 MCWFIX MCW 1411 0332 2858 M 011 3~2 
10 810 1 MCW 3 .. ,2 FIXFC +001 2865 M 072 089 
10 880 8 8 FIXFC +002 FIXFC +001 2872 8 Q90 Q89 
10 890 8 8 FIXFC +002 FIXFC +OOJ I 28RO 6 '190 '189 I 
10 900 2 FIXFC CC 0 28iS F 0 F I X HEAO FORM CT 
10 910 7 SW ", .. FIX+OOI fIICWFIX+008 2e~0 , 059 '166 
10 920 1 A KI13 PCWFIX+OOJ 2897 A W91 Q61 
10 930 7 A K13J fIICiIF IX+O 10 2904 A W91 '168 
10 940 7 Cw MCWFIX+001 fIICWFIX+008 2911 } Q5v Q66 
10 950 4 W FIXHOG+002 2918 2 Q38 PRINT + RETURN 
10 960 7 SETTPE LCA 1997 3999 2922 l (97 199 
10 970 e MC .. IU3 3996 R ' '2929 M f U3 196 R 
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PG LIN .CT. LABEL OP A. OPERAND B OPERAND 0 Lot INSTRUCTION COMMEN}S 

10 980 5 B .. +006 K 2937 8 Rat1 ~ TEST EQF 
10 990 5 eu lU3 B 2942 1I 1 .. 3 B BACKSPACE l~ HOT 
11 000 4 B FlSTST 2941 8 3J3 TO OBJECT PROGRN 
11 010 4 STRPRG es 0080 2951 I 080 
11 020 7 LeA RETURN+007 0013 2955 l R91t 013 SET REJURN BRNtH 
11 030 1 LeA 29'2 l 
11 040 1 LeA 2963 l 
11 050 8 LeA (U 1 0001 W 29'" l (UI 001 W WRITE SYS TAPE ___ ._ 1. 06Q._ .. ~ eu (Ul M 2912 U un M 
11 070 5 eu lUI M 2917 U I'UI M 

___ IJ_~~L-_~ _ cu lUI R 2982 " UII R 
11 090 .. RETURN H ANAL4 +008 2961 '. H08 HAL T-COtH I HUE 
11 100 ~ ~ .. -003 2991 • R91 
1 f fu) 1 DeW .. 29gS 

_ ... _._.11 12.0 END ANAL4 I NOO 080 
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