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The UTILITY PROGRAMS which follow are intended for use with
a Monrobot XI computer installed with an eight-channel tape
reader and tape punch at Device 2 for program input/output.

UTILITY PROGRAMS are also available for use with computers
having punched card or five-channel tape as the program in-
put/output medium, While in many instances the utility pro-

grams have the same end result the coding and operating in-
structions are different.

The primary purpose of these Utility Programs is to enable
the programmer to input or output program instructions from

a variety of devices and to verify the output or reproduce
additional copies,

Some Utility Programs are used for diagnostic purposes to
determine the location of program instructions which may
cause an error or instruotions which must be changed,

Other Utility Programs are used as working tools by the pro-
grammer, All of these routines allow rapld communication
with the computer for program testing purposes,

Each program tape 1s identified by a UT number punched in
the tape. Following this 1s the program punched in eight-
channel code, The tape must be placed in the reader so
that the pins are in the tape feed section following the
UT number, A short section separated by tape feed code
completes the tape. This section of tape will not be read
in during program input as it is the code for relocation
of the Utility Program using the UT'-13 Relocation Program,
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Utility Program UT-1

1.
2.

3.

Procedure to be Used to Record the
PROGRAM INPUT FROM TAPE
Instructions on the Drum of
the Monrobot XI

Press the RESET button.

From the input/output typewriter or 16 key device con-
nected to input box number one, enter the following:

PRESS PRESS
Enter LOAD Button Enter START Button
T3W1S380 " 240173W5 i
T3W2sS380° 5 V0059008 5
T3WES3802 g X005T3W6 *
T3W4S380 n TO0533W1 "
T3W5S380 " 2400X3W3 "

Note: If the 16 key device 1s connected to 1npﬁt box
number one, change all S380 instructions to
0000.

Insert the UT-1 tape (PROGRAM INPUT FROM TAPE) in the
tape reader connected to input box number two. Enter
33W10000, press the LOAD and START buttons.

Note: The number two input and parity lights on the
control panel.will light as each carriage re-
turn code is read from the tape. Reading will
continue through the end of the tape including
the tape feed code.

Press the RESET button. The PROGRAM INPUT FROM TAPE

Utility Routine can now be used to read in a previously-

prepared program tape. See Step 6.

If it is necessary to connect the program input tape
reader to input box number three, change two instruc-~
tions in STep 2 above, as follows:

T3W1S380 -LOAD . 280173W5 START
T3W5S380 LOAD 2800X3W3 START
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After the PROGRAM INPUT FROM TAPE Utility Routine 1s read 1in,
press the RESET button and enter:

T3X35380 LOAD T0052801 START

Note: If this change 1s required, it wlll also be necessary
: to make corresponding changes of lnput and/or output
instructions in the Utility Routines which use a tape
reader or tape punch.

Procedure to be Used for
PROGRAM INPUT FROM TAPE

After the Utility Routine has been recorded on the drum, the
following rules for use must be observed:

The routine must always be entered with a Jump mark :
instruction to ensure that FA 2 will be properly loaded
with an exit instruction. This may be in one of three
forms:

37X03ADR where ADR represents the starting address
of the program being read in.

37X00000 if a stop is desired after program input.

37X033X1 4f a group of program tapes are to be read
in or if more than one fleld of parameters
appears on the program tape. All sections
of the tape will be read in.

-

L]

When the computer is not in automatic operation, press the
RESET button, enter the selected form of the 37X0 instruc-
tion, press the LOAD and START buttons. The program tape
will be read into the computer.

If a parity error occurs, reading of the tape will stop,
the input from Device 1 and parity lights on the control
panel will be on. Mark with a pencil the character on the
tape Jjust ahead of the reading pins, open the tape gate
and reset the tape back two spaces to the marked character.
Close the tape gate,touch the space bar on the typewriter
and reading will continue.
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9. The 37XO3ADR entrance to the PROGRAM INPUT FROM TAPE routine
may be used by the programmer at any location in his program
where it may be necessary to read in additional program in-
structions and/or data. The exit at the end of reading will
return operation to the proper location in the previous pro-
gram sequence.

RELOCATION ADDRESSES: 3W7=-3XX
Tape Reader at Device No. 2.




MONROBOT XI PROGRAM SHEET

PROGRAM

PROGRAM INPUT FROM TAPE

PAGE

3WO

DATE

PROGRAMMER

REGISTER

CONTENTS

NOTES

A
B
'_’/\\
< d iy :( i Stored exit from FA 2
/
3w8 A | VOO3 Load store address
8 | X004 Increment
3wW9 A | TOO3 Save store address
8 | U500 Clear FA A
3WS A | 3400 Jump return to read character, add previous input
‘a8 8 | 9020 Binary shift left 6 bits
3WT A | 3400 Jump return to read and convert
s | 9008 Binary shift left 4 bits
U 3400 © Jump return to read and convert
9020 Binary shift left 6 bits
3wV 3400 Jump return to read and convert
9020 Binary shift left 6 bits
3WW A 1 3400 Jump return to read and convert
8 [ 9008 Binary shift 4 bits
3WX A | 3400 Jump return to read last character
3003 Jump to store

MO-92C €D 5-62
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MONROBOT XI PROGRAM SHEET

PROGRAM

PROGRAM INPUT FROM TAPE

PAGE DATE PROGRAMMER
3X0
REGISTER CONTENTS NOTES
3X0 A | VOO2 Load exit
B | T3W? Save
3X1 A | V3X3 Load input instruction
8 | TOOO Save
3X2 Al V3XW Load virgin instruction
8 | TOO1 Save
3X3 A | TOOS Store character
8 | 2401 Input character
3X4 A | W3XV Bubtract start code "TX"
p | 73X3 Jump if negative to ignore, read next character
3X5 | . | 3400 Jump return to read first address character
s | 9020 Binary shift left6 bits
3X6 A | 3400 Jump return to read second address character
8 | 53X9 Starting address to A link of FA 5,address increment to FAl
3X7 A | 9501 Generate high order bit into cleared accumulator
B | X3XU Add virgin 300033W8 = TO0033W8
3X8 A | X005 Add address = TADR33W8
B | 33W9 Jump to input register contents
3X9 | a | 0001 Constant: ‘address increment
8 | 0000
3XS A | W3XX Subtract end code
B | 63W7 Jump if zero to exit
3XT A | 2200 Halt, was parity error
8 | VOO5S Load conversion
3XU A | 3000 Return to input routine. Also used as virgin for
8 | 33W8 X7 '
3XV A | 0000 Constant: start code
° [ 00TX)
3XW | A [ 73XS Instruction for FA 1
8 | X005
3XX 880? Constant: end code with forced parity error
B S

MO-92C ED 5-62

PRINTED IN U.5.A.
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Utility Program UT-2

Procedure to be Used for
PROGRAM INPUT FROM TYPEWRITER

Press the RESET button.
Place the UT-2 program tape on the program input tape reader.

9 o
Type 37X0633S0. Press the LOAD and START buttons. The pro-
gram tape will be read into the computer and a carriage re-
turn will occur.

Type the three sexadecimal character address of the first
register in which the program input from typewrlter 1ls to
be stored.

Press the START button; a carrlage retupn will occur.

Type the three sexadecimal character address of the last
reglster to be used to store the program input from typewriter.
If an error is made while typing either address, press the
RESET button, type 33500000, press the LOAD and START buttons,
repeat from Step 4.1’

Press the START'button; a carriage return will occur. The
START light and the input from device one light on the con-
trol panel will now be on.

Type the eight character program instruction which is to be

-8tored at the starting address. -If an incorrect character

is typed, retype the correct information, since only the last
eight characters typed will be stored.

Note: The typewriter has keys for the digits "one" and
"zero". These must be used rather than the keys for
alpha characters "O" "L".

When the last elght characters are the correct ones, touch
the space bar on the typewriter. This will cause the com-
puter to store.the instructions in the proper register and
execute a carriage return.
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10.

11.

12.

13.

1%,

. Repeat Steps 8 and 9 which will store the typed instructions

in successive registers.

A parlfty error can occur 1f~two'keys are struck together by
accldent. . If this happens, a carriage return will occur and
all elght characters of the register must be typed again.

When instructions have been stored in the last register (given
in Step 6 above) an "E" will be printed on the typewriter in-
dicating that all registers between and including the starting
and ending addresses have had instructions stored in them.

An error has occured if the "E" is printed before the last
reglster has been input or if the "E" does not print when
expected. Either one register has been entered twice (in

the first instance) or a register has been omitted. In order
to avold extensive repetition, 1t is suggested that not more
than one page of coding be input within a set of parameters.
(e.g., start at 050, end at O5X.)

After the "E" has been printed, the program will repeat from
Step 4. If no further program is to be input, press the RESET
button.

RELOCATION ADDRESSES:; 380-3TS8
Typewriter at Device No. 1
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MONROBOT XI PROGRAM SHEET
PROGRAM
PROGRAM INPUT FROM TYPEWRITER
PAGE [ oare PROGRAMMER
350
REGISTER CONTENTS NOTES
350 |~ | s380 (376) Carriage Return
BNty Load Constant 00000001
3S1 Al TOO!1 Store In FA 1
8 1 V318 Load Constant 00000008
352 | %1 7002 Store in FA 2
81 V3T9 Load Constant 00000010
353 | A |'Te03 Store in FA 3
® | U500 Clear FA 6 to O
384 | A | 0000 Type in beginning register number, Depress start,
B | $380 Carriage Return
76 | A1 X3TS Add Constant VOO0OST000
8§ 1312 Store modified beginning register in Reg, 3T2
356 |4 | U500 Clear FA 6 to 0 |
8 | 0000 Type in ending reglster number, Depress start,
——
> | * ] X3TS Add Constant -VOO5T000
8 | X001 Add Constant 00000001 _
388 | A | TOOO Store -modified ending register plus 1 in FA O
813359 No-op
389 |~ ] s380 (3sU) (3T5) Carriage Return
B 16376 Jump O to Register 3T6
3SS us500 Clear FA 6 to O
Ly | 13357 No-0p
3ST |~ | 1005 (370) Store word in FA 5
w | 2200 Type 1in one character of instruction to be stored
=TT '
' : 71359 Jump on parity to Reglster 339
6372 Jump O to Register 3T2, (Space Character)
3SN ' |4 wOD3 Subtract Constant 00000010 (Code Conversion)
B | 63SX Jump zero to Register 33X
3sw |2 | 7371 Jump minus to Reglster 3T1
B} %002 Add Constant 00000004
38X : U005 (38V) (3T1) Interchange with FA 5
9008 Blnary Shift Left L

MO-92C ED 562

10 PRINTED IN U.5.A.
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MONROBOT XI PROGRAM SHEET

PROGRAM

PROGRAM INPUT FROM 1TYPEARITER

PAGE

DATE

PROGRAMMER

3TO0
REGISTER CONTENTS NOTES
370 | * | X005 Add latest character in Tetrad 0 to shifted input
33ST Jump to type in another character
SU1a. - | 2003 (3SW) Add Constant 00000010
335X X Jump to Recistar 338X
2 s e (33U) Load completed Input in FA 6
8 V. Store in proper register
3T3 |4 |V3T2 Load modified storage register
® | xo01 Add Constant 00000001
3T T3T2 Store new modified storage register
8 | WOOO . 3ubtract modified endlng reglster'plus 1
375 | A ] 3389 Jump to Register 3959
s | 3316 | —ri11 : -
3T6 S375 (359) Print "E" (Signal for end of input)
8 | 3350 - Jump to repeat program
317 0000 Constant
8 | 0001
3T8 | A | 0000 Constant
8 | 0008
319 | * | 0000 Constant *
810010
3TS | 4 | voO5 Constant
® 1 7000 :
3T |4 | D261 T ST R M AGTRPRY: DENVCE Vi er ] PARATY
g - \ \ " v aPACE
ERCOFE, |
50 [, (2278 . " CE ) PRAT o YT
B :‘Lu_)‘%.q MY | ol ¢ 1 RaPUT k_r_‘.lriw\‘ .“: Vku HG f" ] 1 P\‘OLS‘rl LR E
A
B
A
B
A
B

PRINTED IN U.5.A.
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Utility Program UT=-3

Procedure to he Used for
PROGRAM OUTPUTr TO PUNCHED TAPE

This Utility Routine 1s used to produce a program tape which 1s
compatible witﬁ the PROGRA} INPUT FROM TAPE (UT-1) Utility Routine.

l. Press the RzSET button,
2. Places the UT-3 program tape on the program input tape reader,

3. Typs 37703386, press the LOAD and START buttons. The program
tape will be read into the computer anda carrisge returawill
Seour, TYPE  2rThet  AOTX 3010 A+ S

e doIX 3380 KL+

4. Type the address of the first program register which 1s to be
punched on tape. The address must be three sexadecimal charac-
ters,

5. Press the START button; a carriage return will occur,

6. Type the address of the last program register to be punched
on tape. DPress the START button.

7. Twelve inches of tape lead will be output followed by the
start code and the starting address of the reglsters being
taped out, The remaining output will be the contents of the
reglisters within and including the parameters., Attach the
leading end of the tape to the tape rewind reel.

8. After the required registers have been output to tape, 12 in-
ches of tape feed will be produced, The program is terminated
when an "E" is typed and the RESET light i1s on. Remove the.
program tape from the punch. :

9. If another tape is to be made, the program will repeat from
Step L; if not, press the RESET button.

10. Switeh No. 1 can be used to restrict output of tape lead. If
the switch 1s off, tape lead will be produced; 1f on, no tape
lead will appear. If several sets of parameters are to be
punched in one continuous tape, turn Switeh No. 1 on after
punching starts. During the punching of the last parameters,
turn Switeh No, 1 off so that tape lead will be added.

11, After the tape is made, it should be verified by use of the
PROGRAM TAPE TO DRUM COMPARISON (UT-L) Utility Routine.

RELOCATION ADDRESSES: 380-3TS

Typewriter at Device No. 1, Tape Punch at Device No. 2.

=12-

.
R 385

A Ty T Ty

P —

o g e

A o




MONROBOT XI PROGRAM SHEET
PROGRAM
(29 PROGRAM OUTPUT TO PUNCHED TAPE
PAGE DATE PROGRAMMER
330
REGISTER | CONTENTS NOTES
]
380 |~ | s380 (379) Carriage Return
8 | U500 Clear FA 6 to O
3s1 | “ | 0000 Halt, enter starting address
815380 Carriage Return
352 |4 | X3 Add virgin 73T8V000 = 73T8VADR
TOO0O Store in FA 0O
383 | £ | U500 Clear FA 6 to O
0000 Halt, enter endins address
3Sh : X3T1 Add virgin 7318V000 = 73TBVADR
lTOOi] Store in FFA 3
™ 3s5 |A|v3r2 Load shift and punch virgin LUz SUIX
8 | TOO1 tore in FA 1
5 386 % | 3713 Jump mark to output tape lead and set FA |
—~ 8] S5TX Output "TX" start code
357 1% 1vyooD Load instructlon 73I'VADR, starting address
819080 [N
388 {4 | 9080 3hift starting address to A link
® 19008
3s9 | 4] 3401 Jurp mark to punea first 6 bits of address
8| 3L01 Jump mark to punch last & bits of address
—~ 3ss 12 | 3400 (3r0) "asgt for aad aal Loal weslsher oontenbs/output
8 | UoOO Coutnats Lo A )/aldress Lo A6
3ST | * | Xo0k Add Soastaat 77993271
8 | UooO Tnsromantal addrass 5o A 7/ coatants to 74 5
_———
: 3su |4 3401 Jump mark to output second 6 bits
9802 Binary shift right 2 bits
3sv |~ | 3401 Jump mark to output !} bits
B 13401 Junp mark to oubput 6 bits
3sw |4 | 3401 Jump mark to output 6 bits
® 19802 Binary shift risht 2 bilts
35X : 3401 Junp wark to output last 4 blts
V003 Load last ranmisbtsr addrogs

MO-92C ED 5 62

PRINTED IN U.5.A.
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MONROBOT XI PROGRAM SHEET
PROGRAM
PROGRAM OUTPUT TO PUNCHED TAPH .
PAGE DATE PROGRAMMER
3TO
REGISTER | CONTENTS NOTES
310 | * | wopo Subtract address of register just punched
5 133ss Junp to test for end
371 : 7;%8 Virgin for starting and onding-address'
V000 : ‘
312 |4 | 8u20 Shift and punch instruction for FA 1
SL7X
313 |1 f%Ts (3sé) (3T8) Load ConMtant 00000001
TOOL ~Save as subtractor
3T4 | * | so7x P“° Clear FA 5 to O
Bl uhol [)] Test Switch No. 1
~1315 |~ | 7002 [F**” Jump if set to omit tape lead
81 810l [337* Generate a decimal 100
376 || ss40 OQutput space code to punch
8 | wook Subtract 1
¢ A B
317 6002 Juap if zero to exit
® | 3376 Jump to repeat
( 5
378 | % | S5Wo Oukput end code SO
® 137713 Juwnp mark to output tape lead
T
319 |* | s375 Print "E" '
813250 Jump to repeat program
11'
31S : 0000 Constant
0001
A
8
P A
{ B
A
]
A
3
A
B

PSS TR
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Utility Program UT-L

Procedure to be Used for
PROGRAM TAPE TO DRUM COMPARISON

VERIF

This Utility Routine 1s used to compare the program output tape
produced by the Ur'-3 Utility Program with the equivalent regis-
ters on the drum, The purpose 1s to verify a program output

tape against the contents of the drum to be certain that the pro-
gram tape has been punched correctly. When two versions of a
program taps 8xist, one may be read into the computer and the other
compared with it by use of this routine., Or, when a program is
known to run but fails when read into the computer, the comparison
utility routine may help in detecting the trouble,

1. The program against which comparison is to be made must be
present on the computer drum,
2. - Press the RESET button,

3. Place the UT-4 program tape on the program input tape reader,

4 kL. Insert paper in the typewriter and touch the carriage return

key, then set tab stops 6 and 17 spaces from the left margin,

,&(§;Z>,Type 37X00000, press the LOAD and START buttons, The UT-4

program will read into the computer,

6. Press the RESET button., Place the program tape which is to

be compared with the drum on the program input tape reader.
3Ll O SO0

Te ir tho program tape contains only a single set of parameters,
type 37S00000 and press the LOAD and START buttons, If
the program tape contains several sets of parameters, type 1n

’//;7r 803351 and press the LOAD and START buttons, .
10 201

If a parity error is read from the program tape which is being
compared to the drum, the Input from Device No. 1 light will
come on, If the character has been punched correctly, open the
gate and backspace the tape two characters and close the reader
gate. Press the space bar on the typewriter and the character
will be re-read, If the tape has been mispunched, a new tape

— must be produced for oomparison.
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9 If the tape register does not match the drum register, the
following will print on the typewriter:

(Register Address) " (Contents of Tape ) (Contents of Drum)

p oo ¢ 00000 0.00000.0 ¢

- Example:
294 220073W0 2L,0073W0

10. The program terminates with the print out of the address of
the last register compared to the drum,

1

RELOC&TION ADDRESSES : 380=-3VY
Typewriter at Device No. 1, Tape Reader at Device No, 2,
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MONROBOT XI PROGRAM SHEET
PROGRAM
‘f.:) PROGRAM TAPE TO DRUM COMPARISON
T DATE PROGRAMMER
350
REGISTER CONTENTS NOTES
1§SO A V002 Load exit
8 | T3UT Save
3s1 i V§S3 Load read inastruction
B | TOOO Store in FA O
352 |4 |viuu Load 73USX005
B 1 TOO1 Store in FA 1
353 | A | TOO5 Save character
8 | 2401 Read character from tape
3sh | A | wauw Subtract start code ™rx"
B | 7353 Jump negative to read tape lead
A ]385 A | 3400 Jump mark to read first 6 bits of starting address
8 {9020 Binary shift left 6 bits
356 A | 3400 Jump mark to read last 6 bits of starting address
8 | 53UX Address to 005/00010000 to OOL :
—~
3577 | A 1. V005 Load starting address
B | X3UV Add Constant V00033T2
388 | a |S380 Carriage Return
B 133SS Jump to read tape register
389 A V003 (372)(37S) TLoad VADR33T2
B | XZUX Add Conatant 00010000
3SS A 1 TOO3 (338) Store incremented instruction
= 8 U500 Clear FA 6 to O
3ST |4 |3400 Jump mark to read first 6 bits of register
8 |1 9020 Binary shift left 6 bits
~ | 3SU |a 3400 Jump mark to read 6 bits, add previous
8 | 9008 Binary shift left l; bits
3SV | A [ 3400 Jump mark to read L bits, add previous
8 | 95020 Binary shift left 6 bits
3SW 3400 Jump mark to read 6 bits, add previous
8 19020 Binary shift left 6 bits
3SX | A | 3400 Jump mark to read 6 bits, add previous
B | 9008 Binary shift left L bits

MO-72C ED 542

PRINTED IN U.$, AL
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MONROBOT X! PROGRAM SHEET

PROGRAM

PROGRAM TAPE TO DRUM COMPARISON

PAGE

DATE

PROGRAMMER

370
REGISTER CONTENTS' NOTES
370 |4 | 3400 Jump mark to read last l bits, add previous
8 | TOGS Save tape register contents
JEL 1 1 00g Jump to load drum register
B | 3212 Fi11l
372 | A | WOUS Subtract tape register contents from drum contents
B b;bu 0= tape and drum agree
313 | A L VGRS Load tape register contents
' | TOO4 Store in FA
37h [ A | V003 Load VADR33T2
B | XZVO Extract XXXX0000
A5 | A} 9008 Binary shift left L bits
B 5§ll Jump mark to print address
376 | A | vODh Load tape register contents
8 | §35v Tab '
L~ ~
s0d | AL 3YTV Jump mark to print tape register contents
8 | VOO3 Load VADR33T2
310, | A n;Vl Add 7 = VADR33T9
8 | 3006 Jump to load drum register contents
379 | A [ s3sw | Tab ‘
B | 37TV Jump mark to print drum register contents
318 |4 | 8380 Carriage Return
s B | 3359 Jump to increment VADR33T2
3TT | A | X3UX Add Constant 00010000
B | SO7X Clear FA 5 to O
~~<U | a | 8UO8 Binary Left End Around Shift l bits
& 3§TW Jump to print
3TV | A | SO7X Clear Fa 5 to O
8 | 8W08 Generate a flag, binary left end around shift L bits
3TV | A1 6002 0 = end of input; exit
8 | UOOS Word to 005/character to 006
3TX | & | 63U3 0 = zero character
B | W3V2 Subtract Constant 0000000S

MO-92C ED 542

PRINTED IN U.5.A.
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MONROBOT XI PROGRAM SHEET

PROGRAM

PROGRAM TAPE TO DRUM COMPARISON

PAGE

DATE

PROGRAMMER

300
REGISTER CONTENTS NOTES
SU0 AL 7308 Jump negative, character 1-9
B | X3V3 Add alpha factor, character S=X
3U1 | A | UDOS Character to 005/word to 006
B | S27X Print character
3Uz | A | BUGE Binary end around shift L bits
B | 33TV Jump to repeat
3u3 | A 9ki0 (3TX) Generate an IBM zero
833Ul Jump to continue
3UL | A X3V2 (3U0) Add back 10
B | 353U1 Jump to continue
3U5 A | Ww3vh Subtract end code
B | 63U8 Jump if zero to exit from progranm
3U6 | A {2200 Parity error, input from typewriter
81 535V Backspace
| 3u7 | A | voos Load previous input
8 | 3000 Jump to read again
3U8 A | V003 (3US) Load VADR33T2
8 | W3UX Subtract 1
309 | A | Xx7v0 Extract XXXX0000
8 | $C08 Binary shift left L bilts
3US° | A 37TT Jump mark to print ending address
B | $380 Carriage Return
SUTL LA (L \ Saved exit
: /
3UU | a |73U5 Instruction for FA 1
8 | X005
30V ﬁ yg?g Virgin load instruction for FA 3
2
3UW | A | 0000 Constant: start code
8 | O0OTX
3UX A | 000T Constant: address increment
B | 0000

MO-92C ED 562 -
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MONROBOT XI PROGRAM SHEET

PROGRAM

PROGRAM TAPE TO DRUM COMPARISON.
PAGE DATE PROGRAMMER
3VO0
REGISTER CONTENTS NOTES
3v0 A | XXXX A link extractor
8 | 0000
3vi |4 | 0000 Constant for address
B | CO07 Jump
3Vv2 A 10000 Constant: 10
8 | 000S
3v3 | A |0000 Constant: alpha factor
B 10012
3VL A 18000 Constant: end code
B | 00S1
—~ A
B
A
B
G A
B
A
B -
A L)
B
; A
—~ B
A
B
—~ A
B
A
B
A
B
A
B

MO.92C ED 562
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Utility Program UT-5

]

: . Procedure to be Used for
PROGRAM OUTPUT TO TYPEWRITER (Monroe Form 92C)

This Utlllty Routine 1is used to output the contents of a series
of program registers in the format required by the reproducible
plnfeed coding sheet, Monroe form MO-92C.

l. Press the RESET button.
2. Place the UT-5 program tape on the program input tape reader.

3. Attach the form alignment device to the typewriter and insert
the continuous form MO-92C. Set the left margin so that the
three character register address will type out in the"Register"
block on the form. Then set a tab stop nine spaces from the
left margin.:

4. Type 37X033S0, then press the LOAD and START buttons; a car-
riage return will occur.

5. Type the address of the first program register which is to be
typed. The address must be three sexadecimal characters.

6. Press the START button; a carriage return will occur.

7. Type the address of the, last program register to be typed and
press the START button. Align the form to the A link of the
first register to be typed on the printed form and touch the
backspace key. The three character register address will be
typed followed by the A and B link instructions for each
register within and including the address parameters. If a
register contalns zeros the address will be typed but no zeros
wlill be typed in the contents area on the form.

8. After the contents of the last reglster address have been typed
the program will repeat from Step 5 if further typeout is desired.
If not, press the RESET button.

RELOCATION ADDRESSES: 3S0-3U9

Typewrlter at Device No. 1.

-21-
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MONROBOT XI| PROGRAM SHEET

PROGRAM

PROGRAM _OUTPUT TO TYPEWRITER (Monroe Form 92C)
PAGE DATE PROGRAMMER .
A1Q
350
REGISTER CONTENTS NOTES
350 | A | $380 (373) Carriage Return
8 | U500 Clear FA 6 to O
381 A1 0000 Halt, enter starting address
| 8 | 53U5 Start ADR to 005/0 to 006/00010000 to 0O0L4
352 |~ ]:53280 Carriage Return
8 | CO00 Halt, enter ending address
383 | A | U005 Ending address to 005/starting address to 006
B | X3UkL Add Constant V0003002
3S4 | A | 7000 Store VADR3002 in FA O
8 | VOO5 Load ending address
>~ | A | 5404 Ending address to 005
8 | 2200 Halt, adjust form, enter backspace or carrlage return
3S6 | A | V3UL Load Constant V0003002
8 | X005 Add ending address
_/"\
so] | A ] TOO3 Store VADR3002 in FA 3
B | XOO4 Add Constant 00010000
388 | a | TOOI Store ending address plus 1 instruction in FA 1
B | 37U3 Jump mark to clear FA 5
359 | A | 4008 (3T77)Binary shift left L bits
s | 3778 |\
3S8S 3778 Jump mark to print address
7~ v 3718
3ST | A | 3400 Jump mark to load reglster contents
B | 63U2 Register contents zero, omit
Y A | SEsY Tab
8§ 535V No-op
35V Al B3T7T0
B | Z70u Jump mark to print A link
35N A g )
B | L/id
35X 1A | £380 Carriage Return
B S35W Tab

' MO-92C ED 592

PRINTED IN U.5-A.
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'MONROBOT XI PROGRAM SHEET

PROGRAM

QUTPUT_TO TYPEWRITER _ (Monroe Form 92C)

PROGRA
PAGE DATE PROGRAMMER
T8V
310
REGISTER | CONTENTS .NOTES
316 | %4 3718 s
8| 3700 Jump mark to print B link
371 | A | 5716
B | 3773
372 1A | S300 (3U2) Carriage Return ;
B | VIDO Load VADR3002
373 | A | ¥003 Subtract ending address instruction
8 | 6350 0 = end, repeat program
3T4 | A | XOOi Increment present address
B 1 TOD0 Store instruction
375 A | X7UG Extract 000X0000
B | 63TX 0 = carriage return to next form
3T6 | A | S380 (300) Carriage Return
B | VOOO Load VADR3002
377 | A | 3359 Jump to print address
B | 3378 Fill
378 | A | 8uU08 Binary end around shift L bits
8 | UOO5 Word to 005/character to 006
319 | A | 63TV 0 = zero character
B | W3U7 Subtract Constant 000000058
3TS | A | 73TW Negative = character 1-9
B | X3U8 Add alpha factor = character S-X
3TT | A | UODS Character to 005/word to 006
B | S27X Print character
3TU |a | 3002 Jump to exit
81 33TV Fill
3TV | A | 9410 Generate an IBM zero
o1 33T Jump to eontlnue
3TW | A | X3U7 - Add Back 0000000S
8 | 33TT~ Jump to continue
3TX | A | V3UY Load Constant 00110000
8 1 33U0 No-op

MO-92C ED 562
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MONROBOT X! PROGRAM SHEET

PROGRAM

PROGRAM OUTPUT TO TYPEWRITER (Monroe Form 92C)

PAGE

DATE

PROGRAMMER

100 -~
300
REGISTER CONTENTS NOTES
3u0 | A | S380 Carriage Return
B | 63T6 0 = exit
3U1 | A ] woch Subtract 1
8 | 33U0 Jump to carriage return
3U2 | A | S360 (3ST) Carriage Return
&1 3514 Jump to test for end of program
3U3 Al SO7X Clear FA 5 %o O
B | 33Uk No=-op
3UL A | VOOO Load VADR3002
B | 30C2 Jump to exit
A5 A | 0001 Constant: address increment
3U6 | A | 00CX Constant: extractor
8 | 0000
_J7 | * | 0000 Constant: 10
B | 000S
3u8 |~ | 00 _, Constant: alpha faector
8 | 0g12 |7
3U9 | A | 0011 Constant: carriage return
8 | 0000
A
— B
i A
B
= A
B
A
B
A
B
A
B

MO-92C ED 542

PRINTED IN U.5.A,
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Utility Program UT=6

Procedure to be Used for
PROGRAM TAPE TYPEOQUT

Thls Utility Routine 1s used to typeout the contents of a
program tape in the format required by the reproducible
pinfeed coding sheet Monroe Form 92C,

1.
2.

3.

Press the RESET button,

Place the UT-6 program tape on the program input tape

reader.

Type 37X00000, press the LOAD and START buttons. The
program tape will read into the computer, Upon com-
pletion the computer will halt in Reset condition,

Attach the form alignment device to the typewriter and
insert the continuous form M0-92C., Set the left margin
so that the: three character register address will type
out in the "Register" block on the form. Then set a tab
stop nine spaces from the left margin.,

Place the pfogram tape to be typed out on the tape

reader at Device No. 2.

Press the RESET button.

Type 333500000, press the LOAD and START buttons. The
Input Device No, 1 light will come on.

Align the form to the A link of the first register to

be typed out on the printed form and touch the back-
space key. The three character register address will
be typed followed by the A and B link instructions for
each register of the program tape untll the end code
"SO" is read. If a register contains zeros, the address
will be typed but no zeros will be typed in the contents

area on the form,
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9. When the end code "SO" is read, the computer will. halt E
in Reset conditlon. 3

10. To repeat program, press the START button,

RELOCATION ADDRESSES: 350-3VS
Typewriter at Device No. 1, Tape Reader at Device No. 2.
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MONROBOT XI

PROGRAM SHEET

PROGRAM

PROGRAM TAPE TYPEOUT

(Monroe Form 92C)

PAGE

DATE

PROGRAMMER

3580
REGISTER CONTENTS NOTES
359" | A 2200 (3T9) Halt, adjust form
B 1V3T(2 Load read instruction
351 A 17000 Store iIn FA 0 =
B IV3T3 Load Constant 73T6X005
3S2 A1 TO01 Store in FA 1
8 {V3TL Load Constant T3VS33TS
383 A 1T003 Store in FA 3
8 1 Vv3T5 Load Constant V3VS3002
3Sh | A | TOO4 Store in FA U
% 13385 No-op
—|3S5 A 2401 Read character from tape
B | W3V2 Subtract start code "TX"
f
&3 356 A 16387 0 = start code
813355 Jump to read tape lead
/'0.
387 A 113400 Jump mark to read first 6 bits of starting address
B 9020 Binary shift left 6 bits
358 A 3400 Jump mark to read last 6 bits of starting address
B 19080 Binary shift left 8 bits
359 | A | 9080 Binary shift left 8 bits
8 19008 Bilnary shift left L bits
3SS A 1TT3VY Store starting address
g W] 238t No-op
38T A U500 (3v0) (3U6) Clear FA 6 to O
8 13400 Jump mark to read first 6 bits of register
7~3su | & |9020 Binary shift left 6 bits
8 13400 Jump mark to read 6 bits, add previous
38V A 19008 Binary shift left L bits
B [ 3400 Jump mark to read 4 bits, add previous
= 38w . | A tu020 Binary shift left 6 bits
il 8 3400 Jump mark to read 6 bits, add previous
3sx |4 |g020 Binary shift left 6 bits
8 13400 Jump mark to read 6 bits, add previous

MO-92C ED 5412
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PRINTED IN U.5.A.
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MONROBOT XI PROGRAM SHEET

PROGRAM

PROGRAM TAPE TYPEOUT (Monroe Form 92C)

PAGE

DATE

PROGRAMMER

3TO
REGISTER | CONTENTS NOTES
3TO | A | 5008 Binary shift left L4 bits
B 1 3400 Jump mark to read last 4 bits, add previous
31 Al 3003 Jump to store register contents and print
&1 3312 Fill
3T2 | A | TOO5 Constant: read instruction
B I 2401
AT3 AL Jar6 Constant: test for parity or end code
8 | X005
3Th |4 1 T3VS Constant: store register contents
8 1 3318 |
£S5 | A V3VS Constant: load register contents
B | 3002
3T6 | A | w3v3 .(373) Subtract end code "SO" -
B | 6379 0 = end code read
7 ,
»7] | A ] 2200 Input typewriter, parity error. D
B | VOO5 - Load previous input 4
378 | A | 3000 Jump to read again
8 13379 711 -
379 |a 0000. (376) Halt, press START to repeat program
B | 3350 Jump to repeat program
3TS SO7X (3T4) Clear FA 5 to O
N B | V3Vy Load address
i sl B U
8 | 37U7 Jump mark to print address
7y A | 3707 ) . ;
8 | 340k Jump mark to load register contents
3TV A | 63UV 0 = register contents zero, omit
B | S35V Tab
3TW | A | 37U7 :
L LT Jump mark to print A link
3K P& 37U7 )
& 1 sz

MO-92C ED 562
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MONROBOT XI PROGRAM SHEET

PROGRAM

PROGRAM TAPE TYPEOUT (Monroe Form 92C)

PAGE

DATE

PROGRAMMER

300
REGISTER CONTENTS NOTES
200 A 15380 Carriage Return
B | S35V Tab
3Ul A | 37V7
R 3y Jump mark to print B link
3U2 Al 37U7 ‘j
8 137u7
3U3 A 15380 (3UW) Carriage Return
B [V3V9 l.oad address
3U4 A 1 X3V Add Constant 00100000
B I T3VY Store incremented address
3U5 A 1 X7V5 Extract 00X00000
B 163UX 0 = carriage return to next form
3U6 A 15380 Carriage Return
B |33ST Jump to read next register
3U7 A 1 8U08 Binary end around shift L, bits
8 | UDDS Word to FA 5/ character to FA 6
3U8 A 16300 O0.= zero character
B |W3V6 Subtract Constant 0000000S
3U9 A 173UV Jump negaﬁive = character 1-9
B | X3Vv7 Add alpha factor = character S-X
3us |4 |uoos ‘Word to FA 6/character to FA 5
B |S27X Print character
3UT A 13002 Jump to exit
8 133UU Fil1l
3UU A 19410 Generate an IBM zero
B [33US Jump to continue
33UV A 1 X3Vo Add back 00000008
B 133US Jump to continue
3UW A 15380 (3TV) Carriage Return
B 53U3&’A Jump to increment address i
3UX A |V3VB (3U5) Load 01200000
8 133v0 No-op

MO-92C ED 5 62
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MONROBOT XI PROGRAM. SHEET

PROGRAM

PROGRAM TAPE TYPEOUT _ (Monroe Form 92C)

PAGE DATE PROGRAMMER
3V0
REGISTER CONTENTS NOTES
o e el o Carriage Return
8 | o3sT 0 = exit
3Vf Al vizvh Subtract Constant 00100000
8 1 33V0 Jump to carriage return
2 | * 10800 Constant: start code
b LooTs
3V3 : 3000 Constant: end code with forced parity
00S 1
3V Aloo10 Constant: address increment
B 1 0000
FoNe - 1AL 60D Constant: extractor
& 1 0000
3V6 A1 8000 Constant: 10
S L eaus
sd
V7 2 0000 Constant: alpha factor
2012
3vg 410120 Constant: carriage return
8 10000 X
3Vy ﬁ ( ‘> Address .
Aye L ( ) Reglster contents of tape
" i 8
A
B
e A
WA B
A
B
A
B
A
B

MO-92C ED 562
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Utility Program UT-7

Procedure to be Used for
TAPE REPRODUCE AND VERIFY

! 1

This Utllity Program 1s used to reproduce and verify any eight-
channel tape of odd parity, such as program tapes or data tapes
produced by the computer or an off-line tape punching device.

l. Press the RESET button.

2. Place the UT-7 program tape on the program input tape reader.

3. Type 37X00000, then press the LOAD and START buttons.' The
program tape wlll be read into the computer.

4, When the RESET light appears, type

33500000, i1f a tape is to be reproduced.

33810000, if a reproduced tape 1s to be verified against the
original.

33520000, if an additional tape 1s to be reproduced while
verifying a previously reproduced tape.

5. Place the tape to be reproduced on the tape reader at Device 2.
‘Press the LOAD and START buttons. A lead will be output to
the tape punch and the tape on the reader will be reproduced
by the tape punch. When the tape has been read through by the
reader and the computer halts, press the RESET button.

6. If a tape reader 1s available at Device 3 the reproduced tape
can be verified. Place the origlnal tape and the reproduced
tape on the two tape readers with the reading pins in the last
tape feed code before the punching of actual data.

T. Type 33510000, then press the LOAD and START buttons. Reading
will proceed character by character to the end of the tape. If
the tapes do not verify, the word VER will be typed out. In-
spect both tapes to determine if the characters Just ahead of
the reading pins are identical. If they match, set the tape
on both readers back two characters, then press the space bar
on the typewrlter. The characters will be re-read. If the
characters did not match, another tape will have to be repro-
duced. When verlification has been completed, press the RESET
button. -

TR
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If a tape 1s to be reproduced while verifying a tape made
previously, place the original tape on the Device 2 tape
reader and the tape to be verified on the Device 3 tape
reader as 1n Step 6 above. Type 33520000, then press the
LOAD and START buttons. The program wlll proceed as in
Steps 5 and 7 above.

Parity Error:

If a parity error occurs, the typed indication 4P (Device 2) .

or 8P (Device 3) will identify the device which caused the
error. Set the tape back two spaces and press the space bar
on the typewriter. If the error occurs a second time, in-
spect the tape for faulty punching.

Note: If two tape readers are not availlable, a program tape can

be verified by use of the UT-l} Utility Routine.

RELOCATION ADDRESSES: ' 350-3U1

Typewriter at Device No. 1, Tape Reader and Punch at Device No. 2;

2

Tape Reader at Device No. 3 in Qrder to verify.
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MONROBOT XI PROGRAM SHEET

PROGRAM

TAPE REPRODUCE AND VERIFY
PAGE DATE PROGRAMMER
3S0
REGISTER CONTENTS NOTES
380 A | 37S3 Jump mark to punch tape lead
b1 3355 Jump to reproduce a tape
381 A1 335w Jump to verify a tape
B | 33S2 7111
382 A 13783 Jump to punch tape lead
B | 3378 Jump to reproduce and verify
3S3 A | V3UQ Load Constant 00000078
B | 3354 No-op -
3584 A | S540 . Punch a space
B | V3U1 Subtract Constant 1
3S5 | A | 6002 0 = exit :
B | 3354 ~Jump to punch tape lead
386 | A | s304 . Print a i ]
8 | 3358 "Jump to print P
387 | A |s308 Print an 8
B | 3358 No-op
358 | a|s367 Print P
8 | 2200 Halt, parity error
369 | a | 3002 Jump to exit
8 | 3388 111
38S A | 2400 Read character from tape Device 2
B | TOOS Save character
357 Al 738V Jump negative = parity error
8 | S47X Punch character
3SuU A | 3388 " Jump to read next character
B } 335V 11l
38V |a ] 3756 Jump mark to print LP
B | 3352 Jump to read again
3SW | A | 2400 Read character from tape Device 2,
B | TOOS Save character
3SX AL 7573 Jump negative = parity error
B | 3370 No-op

MO-92C ED 562
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MONROBOT XI PROGRAM SHEET

PROGRAM

TAPE REPRODUCE AND VERIFY

PAGE

PROGRAMMER

3TO
REGISTER NOTES

370 Read character from tape Device 3
Jump negative = parity error

3T1 Subtract character read from Device 2
0 = characters the same

372 Jump mark to print "VER"
Jump to read and compare

373 Jump mark to print LP
Jump to read and compare

Sk Jump mark to print 8P
Jump to read and compare

5 Print V
Print E

3T6 Print. R

- Halt, input typewriter

377 Carriage Return
Jump to exit

378 Read character from tape Device 2
Save character

379 Jump negative = parity error
No=op -

-;IS Read character from tape Device 3
Jump negative = parity -error

37T Subtract character read from Device 2
0 = characters the same

Y\ Jump mark to print "VER"

= Jump to read and compare

3TV Punch character
Jump to read and compare

3TW Jump mark to print 4P
Jump to read and compare

3TX Jump mark to print 8P

Jump to read and compare

MO-92C ED 562
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MONROBOT X! PROGRAM SHEET E
PROGRAM E
TAPE REPRODUCE AND VERIFY :
PAGE DATE PROGRAMMER g
300 | ;
REGISTER | CONTENTS NOTES ‘
3U0 | A |Go00 Constant: tape lead 3
B | 0078 :
3ur | A {0000 Constant: tape lead !
B |1 0001 i
A E
8 |
A 3
B 1
1
A 1
)8 i
A E
: 'i
A | r
B .
A i
8 3
A - E‘T
. 3
A ;
8 . ;
A FE'
B -'.
A 5
ﬂ
A f
A
B E
B
A f,‘
8

MO-92C ED 5 42
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Utility Program UT-8

™

This Utility Routine is used for dlagnostlc purposes to locate . ' 3
registers containing references to addresses, devices, or any
portion of a program instructlion. Since the search is made
from a program tape, the program does not have to be stored on
the drum. If the program is ori the drum during testing, use

~ Utility Routine UT-9. :

1. Press the RESET button. ;
]
2. Place the UT- 8 program tape on the program input tape reader. 5
. .' 1
3. Type 37X033S0, then press the LOAD and START buttons. After '
the program is read lnto the computer, a carriage return will -
occurs. 3
~4, Place the program tape to be searched on the tape reader. Type ;
in an extractor mask of not more than fouwr sexadecimal charac- i
ters containing those bits which are to be examined. Press the g
START button; a carriage return will occur. '
2
7~5. Type in the first reference item to be searched for. Not more ;
than four sexadecimal characters can be used. Press the START ;
button; a carriage return will occur. 3
6. Repeat Step 5 untilnall references have been entered, then press E
the START button oné more time; a carriage return will occur. z
7. The tape will then be read and the A and B links searched for 1
the desired references. If a reference is found, the address of 3
the reglster containing the reference will be typed out. : 2
7“8, After the tape has been searched, the program will repeat from :

Step 4. ‘

le:
/Hﬁxamp e

I8 Address mask to be used as extractor)
310 Addresses to be searched for)
25X ; ~
27W ' .

Procedure to be Used for : E
REGISTER SEARCH OF PROGRAM TAPE i

L et

et o AEE

A tape 1s to be searched for references to addresses

109

-36—




B e LT

100 (Locations of references typed out by operation of
101 the program.)

119 _ '

21W :

350

37X

391

It is evident that with some experience in the use of masks
more complex searches can be done with thls program.

RELOCATION ADDRESSES: 3S0-3VWst

Typewriter at Device No. 1, Tape Reader at Device No. 2

# A table will be compiled starting at the register following
the ending address.
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MONROBOT XI PROGRAM SHEET

PROGRAM

PAGE

DATE

ER_SEARCH OF PROGRAM TAPE

PROGRAMMER

350
REGISTER CONITENTS NOTES
3S0 | A | V3V5 Load Constant O000OT3VW
8 | TOOI Store in FA 1
3S1 | A | S380 (38h4) Carriage Return
B | U500 Clear FA 6 to O
352 | A | 3401 Jump mark to enter extractor and references
B | 63585 0 = finished entering
353 | A | V0OOI Load constant store inatruection
B | X3V6 Add Constant 00000001
3S4 | A | TOOI Store in FA 1
| 8 | 33581 Jump to continue entering
35 | a| 2401 (3s2) (336) Read character from tape
B | W3V7 Subtract start code TX
356 | A | 6357 0 = start code
o~ B | 33S5 Jump to read tape lead
357 | A | v3v3 (336) Load Constant read instructions
8 | TOOO Store in FA O
358 | a| v3v2 Load Constant 73UWX005
8| TOO1 Store In FA 1 ;
359 | A | U500 Clear FA 6 to O
B | SO7X Clear FA 5 to O
/355 A | 3400 Jump mark to read firdf 6 bita of starting address
' e | 9020 Binary shift left 6 bits
38T | A | 3400 Jump mark to read last 6 bits of starting address
8B | 9080 Binary shift left 8 bits
5U | A | 9080 Binary shift left 8 bits
8 | 9008 Binary shift left L bits
3SV | A | T3VV Store starting address
8 | 33SWw No=-op
3SW |4 | U500 (3U5) Clear FA 6 to O
B | SO7X Clear FA 5 to O |
36X |a | 3400 { Jump mark to read first 6 bits of register
B | 9020 Binary shift left 6 bits

MO-92C ED 562

PRINIED IN U.5.A.
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MONROBOT XI PROGRAM SHEET

PROGRAM

REGISTER SEARCH OF PROGRAM TAPE

PAGE

DATE

PROGRAMMER

3TO
REGISTER | CONTENTS NOTES
370 | A | 3400 Jump mark to read 6 bits, add previous
' B | YOO8 Binary shift left L bits
3T1 jA| 3400 Jump mark to read L4 bits, add previous
8 | 9020 Binary shift left 6 bits
372 | A | 3400 Jump mark to read 6 bits, add previous
B | 4020 Binary shift left 6 bits
3T3 | A | 3400 Jump mark to read 6 bits, add previous
B | 4008 Binary shift left L bits
374 | A | 3400 Jump mark to read last L bits, add previous
8 | T005 Store reglster contents in FA 5
3T5 | A | 9880 Binary shift right 8 bits
8 | 9880 Binary shift right 8 bits (0000AAAA)
3T6 | A | X7WW Extract mask
B | TOO3 Store in FA 3 ( A 1link )
377 A 1 VOO5 Load register contents
B | X7VW Extract mask
378 A | TOOL Store inFA L4 ( B link )
B | V3VhL Load reference load instruction
3T9 [ A | TOOI Store in FA 1
B | V3VJ Load Constant 00010000
3TS | A | T005S Store in FA 5
B | 3401 Jump mark to load reference item
3TT A | V003 Subtract extracted A link
B | 63U0 0 = items compare|
3TU A | X003 Restore item
B | wWOOkL Subtract extracted B link
3TV (A | 6300 0 = items compare
8 | VOOI Load reference load instruction
3TW A | X005 Add 00010000
B | TOO1 Store back in FA 1
3TX | a | 3001 Jump to load next reference item
B | 33U0 F111l

MO-92C ED > 62

PRINTED IN U.S.A.
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MONROBOT X! PROGRAM SHEET

PROGRAM

REGISTER SEARCH OF PROGRAM TAPE

PAGE

DATE

PROGRAMMER

300
REGISTER CONTENTS NOTES
sU0 A1 V3VV (31T) (3TV) Load address
s | 3706 |\
3Ulﬁ A | 37U6 Jump mark to print address
B | 37U6
32 [ 4 1938 Carriage Return
B | 33U3 No-op
3U3 A1 V3VV Load address
B | X3V9Y Add Constant 00100000
3ul | A} T3VV Store incremented address
B | V3V2 Load 73UWX005
775 | A TOO1 Store back in FA 1
B | 335W Jump to read next register
3U6 | A | SO7X Clear FA 5 to O
o B8 | 4U08 Binary left end around shift L bits
307 | A | U005 Word to FA 5/character to FA 6
8 | 63UU 0 = character zero
3U8 | A | W3VS Subtract Constant 0000000S
B | 73UV Jump neégative = character 1-9
3U9 | A | R3VT Add alpha factor
8 | 33US No=-op
3us | A | VOOS Character to FA 5/word to FA 6
r B | S27X Print character
3UT |~ | 3002 Jump to exit
B | 33UU Fill
f N ta | ohid (3U7) Generate an IBM zero
B | 33US Jump to continue
3UV | A | X3VS (3U8) Add back Constant 00000008
8 | 33US Jump to continue
3UW | A | w3VU Subtract end code "SO"
8 | 63VI 0 = end code
3UX | A | 2200 Input typewriter, parity error
8 | VOO5 Load previous input

MO-92C ED 542
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MONROBOT XI PROGRAM SHEET
PROGRAM I
REGISTER SEARCH OF PROGRAM TTAPE
PAGE DATE PROGRAMMER
3VO
REGISTER | CONIENTS NOTES
3v0 | * | 3000 Jump to read character again
8 133vi F11l
V1 1Y saze (3UW) Print E
* 13350 Jump to repeat program
vz | A} 73uw Constant: for FA 1
8 1 x005
3v3 |2 ]T00% Constant: read instruction
| ® | 2801 |
3vh | A lv3vx Constant: reference load instruction
® | 63U3
P 3V5 A 10000 Constant: reference store instruction
81 T3VW
:gi 3\/6 A 10000 Constant: address store increment
P~ ® | 0001
3V7 A 10onoo Constant: start code
Bl oory
3v8 A 10001 Constant: address load increment
® 10000
3vo9 |2 |ool0 Constant: address increment
8 10000
7~ |3vs A 10000 Constant: 10
® 1000S
3vT | * |oooo Constant: alpha factor
| ]l ooi2
3vu A 18000 Constant: end code with forced parity
8 10051 . :
3VV A ( ) Address
B
. 3y | A ( ) Extractor mask
m B
i ;
B
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Utility Program UT-9

Procedure to be Used for
REGISTER SEARCH OF MEMORY

This Utility Routine is used for diagnostic purposes to lo-
cate registers containing references to addresses, devlices,
or any portion of a program instruction, The program to be
searched must be stored on the drum,

1.
2.

3.

ho

5.

Press the RESET button.

Place the UT-9 program tape on the program input tape
reader,

Type 37X033S0, then press the LOAD and START buttons.
After the program is read into the computer, a carriage
return will occur,

The words SEARCH FOR will be printed out. Type in not
more than four sexadecimal characters, Press the START
button, A carriage return will occur and the word MASK
will be printed out, type in not more than four sexa-
decimal characters to be used as an extractor mask,
Press the START button. A carriage return will occur
and the word START will be typed out. Type the three
character sexadecimal address of the program where
searching is to begin, Press the START button,

The computer will search the A and B links of every
program register from the starting address through 3XX
or TXX, If a reference 1s found, the address of the
register containing the reference will be typed out,
After the register 3XX or TXX has been searched, the
computer will print out END and halt in RESET.

If another search i1s to be made, press the START button
and repeat from STEP L,

R L R SRR b Sl R e
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Example 1:

If register 29X contains program instructions which are be-
coming altered through an error in programming, the search
for references to 29X would be done as follows:

SEARCH FOR 29X
MASK TXX (Mask for any address)
START 050 (Or the starting address of your program)

The address of all registers containing references to 29X
will be typed out,

Example 2:

If all output'to Device No. 1 is to be changed to Device
No. 3, the location of all S27X and S3CC program instructions
must be determined, Two searches will be required as follows:

SEARCH FOR 827X '
MASK XX

START ADR where your program begins,

The second run would be, ‘

SEARCH FOR S300

MASK XX00
START ADR same as above,

Operating Time: 2:40 to search 050 through 3XX,

RELOCATION ADDRESSES: 3S0=3VV
Typewriter at Device No, 1.
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" MONROBOT XI PROGRAM SHEET
PROGRAM
REGISTER SEARCH OF MEMORY
PAGE DATE PROGRAMMER
350
REGISTER CONTENTS N 0 TES
350 | A |s380 (3U4) Carriage Return
B | $352 Print S
3S1 Al Ss375 Print E
B | S331 Print A
382 A 1S329 Print R
B | S373 Print C
383 1A 15338 Print H
B 1 S340 Space
3S4 At S376 Print F
B | $326 Print O
5 14} 5329 Print R
B | S340 Space
356 |4 | usoo Clear FA 6 to O
P 8 | 0000 Halt, enter search
387 | A | s380 Carriage Return .
B | T3VS Store search (B 1link)
358 | A | y080 Binary. shift left 8 bits
8 | 9080 Binary shift left 8 bits
3S9 | A | T3VT Store search (A link)
B | S364 Print M
/385 Al S331 Print A
i B | S352 Print S
3ST | A | S362 Print K
B | S340 Space
¥V su | A | usoo Clear FA 6 to 0
B | 0000 Halt, enter mask
3SV | A | S380 Carriage Return
B | T3VU Store mask (B link)
3sw | A | 2080 Binary shift left 8 bits
‘ 8 | 9080 Binary shift left 8 bits
3SX | A ]| T3vw Store mask (A 1link)
o S352 Print S
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MONROBOT XI PROGRAM SHEET

PROGRAM

REGISTER SEARCH OF MEMORY

PAGE

DATE

PROGRAMMER

3T0
REGISTER CONTENTS NOTES
370 |~ | S313 ‘Print T
B | S331 Print A
371 121 5329 Print R
B |1 S313 Print T
3T2 | A | S340 Space
B | S331 Print A
3T3 | A | S334 Print D
B | S$329 Print R
3Th | A | S340 Space .
B | V3V3 Load Constant 00000001
375 | A | TOOO ‘Store in FA O
B | V3V4 Load Constant 30020000
3T6 | A | TOOL Store in FA |}
B | U500 Clear FA 6 to O
317 |2 | 0000 Halt, enter starting address
8 | S380 Carriage Return
3T8 | A | X3v2 Add. Constant V3VVXLOO
B 1 TOOI Store instruction in FA 1
3T9 | A | W3Vs Subtract 00010000
8 1 TOO3- Store in FA 3 .
3TS | A | 3401 (3U1) Jump mark to load mask and extract A link
B | W3VT Subtract search
31T | A | 63U5 0 = items compare
B | 3403 Jump mark to load mask and extract B link
3TU | A | w3vs | Subtract search
B | 63U5 0 = items compare
3TV | A V0OI1 Load instruction
B X000 Add Constant 00000001
3Tw |4 | TOO1 Store incremented instruction
B | VOO3 Load FA 3 instruction
3TX A X000 Add Constant 00000001
8 TOO03 Store incremented instruction
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MONROBOT XI PROGRAM SHEET

PROGRAM

REGISTER SEARCH OF MEMORY

PAGE

DATE

PROGRAMMER

300
REGISTER CONTENTS NOTES
3U0 | A | X7V6 Extract Constant 00000400
B | 63U2 0 = end of program
3U1 | A | 33TS Jump to continue
P 133U Fill
3u2 | A | s375 (3U0) Print E
B $325 Print N
3U3 | A | S334 Print D
B | 5380 Carriage Return
UL | A 0000 Halt
B 3380 Jump to repeat program
~us | A | vool (37T ) Load FA 1 instruction
B | X7V7: Extract 00000TXX ( address )
306 | A | 9080 Binary shift left 8 bits
g B | 9030 Binary shift left 8 bits
3U7 | A | 9008 Binary shift left l bits
B | SO7X Clear FA S to O
3U8 | A | 37UT .
8 37UT Jump mark to print address
3U9 | A 37UT ) . 1
B | $380 Carriage Return
L 3US [ A | 33TV Jump to increment address
' B | 33UT Fill .
3UT |4 | 8uo8 Binary left end around shift 2 bits
B | U005 Word to FA 5/character to FA
3UU | A 63V0 -0 = zero character
R VW3V Subtract Constant 00000008
3UV | A 73V1 Jump negative = character 1l-9
B %3V9Y Add alpha factor '
3uw [ A | w005 Character to FA 5/word to FA 6
B 5274 Print character
3UX | A 3002 Jump to exit
. 33v0 Fill

MO-92C ED 562
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MONROBOT XI PROGRAM SHEET

PROGRAM

REGISTER SEARCH OF MEMORY

PAGE

DATE

PROGRAMMER

3vo
REGISTER = | CONTENTS NOTES
3vo | A |9ui0 (3UU) Generate an IBM zero
B | 335LW Jump to continue
3V1 Al AsVE (3UV) Add back 00000008
B | 330\ Jump to continue
3V2 Al V3VV Constant: load and extraoct instruction .
B ! ~400
3V3 A | 0000 Constant: address increment
8 | 0001
3vh | A | 3002 Constant: exit for FA L
8 | 0000 '
3V5 A | 0001 Constant: load increment
8 | 0000
3V6 A | 0000 Constant: ending register
8 | 0400
3v7 | A | 0000 Constant: address extractor
B | OrMxX
3V | A | 0000 Constant: 10
8 1 000%
3vy | A | 0000 Constant: alpha factor
B | 0012
3vs | A ( \ Search for B 1link
< /
3yT | A ( ) Search for A 1link
8
3VU | A ( )  Mask for B 1link
B
3y | A ( ) Mask for A 1link
B
A
B
A
B
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