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INTRODUCTION

The Cameo System as available on the Univac 1107 Thin-film
Computer will be described in this report, Neither the philosophy of
the system nor its basic structure have been changed, It is still an
encoder for the Mystic abstract machine with the only difference oc-
curring in the machine language generation for the underlying computer.
A complete listing of the Sleuth II program which does the encoding and
a flow diagram of that program are attached to provide answers to any
questions that may arise about error recovery, I/O operations and
floating point adjustments. It is not necessary to be familiar with the
Univac 1107 to use this system, but the listing and diagram are pro-
vided for those who are interested in the de ails of the encoding system.

This paper will be confined to the documentation of information
necessary for the compiling and operation of Cameo programs on the
Univac 1107.

COMPILER INFORMATION

Notation

Cameo Tape—Encoder tape

Mystic Program—Input program

Machine Language Program—Resulting program

Error Halts—Programmed Cameo stops resulting from erroneous
codes, etc,

Bootstrap—Self loading program initiated by Bootstrap button on

console,

Jump Switch—One of 15 switches on console which may control

programmed transfers.

Tape Set-up Channel Unit
Cameo Tape 2 0
Mystic Program 2 1
Blank (for machine language program) 2 2




Channel Unit

Card Set-up 12 Q
(Card Reader)

Console Set-up

Jump Switch Disposition Interpretation

15 off Mystic Program on tape.

15 on Mystic Program on cards.

14 off Encode and execute Mystic program.

14 on Encode Mystic program and write
machine language on Uniservo 2-2.

13 off Leave 2-1 in position after reading.

13 on Rewind 2-1 after reading.

12 off Halt if coding error detected. Type
out error on console,

12 on Type out error on console. Con-
tinue encoding.

11 off Clear core memory before encoding
begins.,

11 on Do not clear core memory before
encoding,

10 off Execute the generated machine

language program immediately
after encoding.

10 on Halt for type in after encoding is
complete.

Console Disposition

Clear Computer

Master Clear

Clear I/O channels 2 thru 15
Bootstrap from 2-0

Halts for Jump Switch 12 (Detailed explanation follows)

Servo Error

Address Too Large
Illegal Operation

Too Many Q's

Core Memory Exhausted
6. EOF on Mystic Tape

7. Interlock CC

G b W N




The error stops listed above are printed on the console typewriter
at the time of the error. Each type out includes the line number of the
Mystic command found to be erroneous,

1. Servo Error

Line xxxxxX,,
(a) Mystic tape is bad.
NOTE: This stop may also occur during execution of the

compiled program, in which case it means the data
tape being handled is bad.

(b} Uniservo trouble,

Switch units and try again. If no success, call C.E.

2. Address Too Large

Line xxxxxx 10

One of the addresses in the Mystic command being compiled
is larger than the available core storage references. Usually
occurs due to failure of programmer to use a Q command.

3. Illegal Command

Line xxxxxx 10

A command not in the CAMEO repertoire has been used.

4., Too Many Q's

Line xxxxxx 10

More than 125 entries have been made in one Q table,




5. Core Memory Exhausted

Line xxxxxxX 10

The amount of machine language generated exceeds 32,000
instructions,

6. EOF on Mystic Tape

Line xxxxxxX,,

The transfer card or dot card is missing from the end of the
Mystic Program tape.

7. Interlock CC

An interlock has occurred on channel CC, If channel is a
uniservo, the operator must correct the situation manually and
the program should be started from the beginning. If the channel
is the card reader, the operator should reset the card reader and
type in = RES and the program will restart itself.

NOTE: This Stop is not contingent upon jump switch 12,

PROGRAM SET UP AND OPERATING INSTRUCTIONS

Program Set Up

(a) Machine language program tape 2 -0
(for production run or check
run on debugged program)

(b) Cameo tape 2 -0
Mystic program tape (if any) 2 -1
Mystic program deck (if any) 12 -0

(Card Reader)




Data Set Up

Mystic Reference 1107 Channel and Unit
TA 3-0
TB 4 -0
TC 3 -1
TD 4 -1
TE 3-2
TF 3-3
TG 3-4
TH 3-5
TI 2 -4
PA Printer 13 - 0
CA (Punch) 4 -3
CA (Read) Card Reader 12 - 0

Console Operation

Master clear

Computer clear

Clear I/O channels 2 thru 15

Set up to bootstrap from channel 2 unit 0

Push bootstrap button to begin operation

Use typewriter for any interrupts or transfers at halts. (See
Typewriter Operating Instructions)

TYPEWRITER OPERATING INSTRUCTIONS

The typewriter is available for program interrupt during execution
and for obtaining dumps after normal stops or error halts,

Jump switch 10 is used to halt a program during execution if a
message is to be sent. Failure to send a message after interrupting
the program forces a typeout of IDLE, and the computer is forced onto
a loop. The program may be resumed at any time by sending the RES
message. Jump switch 10 must be off when this is done.



AVAILABLE TYPEWRITER MESSAGES

(1) = RES

Resume operation of program at instruction waiting to be ex-
ecuted when interrupt occurred.

EOFbCUU

—

[ oY)

~—
i

Write an EOF on unit UU of Channel C,

TR Abxxxxxx 8

(3)

Each typed message must be followed by turning off jump switch
10 and hitting the return key. Otherwise the computer sits in a
loop.

The TRA should be used to obtain Memory Dumps after a normal
completion or an error halt.
AVAILABLE TYPEOUTS
(1) ENDxxxxx PATHFINDER READS xxxxx
Any stop, normal or error, causes the above typeout, This
typed message should be returned, along with any other typeouts
and the results of the run, to the programmer.
1107 - 7094 REFERENCES

For ease in transfer of run set-up from the 7094 to the 1107, the
following references are provided:

(1) Tapes
Mystic Reference 7094 1107
TA Bl 3-0
TB Cl 4 -0
TC B2 3-1
TD C2 4 -1
TE B3 3-2




Mystic Reference

TF

TG

| TH
3 TI

(2) Switch Settings

7094

B4
B5
B6
A5

Al
A2
A3

1107
3-3
3-4
3-5
2 -4
2 -0
2 -1



Appendix I

Flow Diagrams



Enable ail 1/0
interupts
Unlock all of core

Clear Core Memory
(65K)

i Load Machine
Loading
Compiler? Language Program
on 2-2
Call BIOL
Jump 1-5W1
SW15:0N (Set for card input)

Set for tape input

CLEAR

10

Starting location

of program
-XR1

1 -~0CIND

()




Test interrupt
Bootstrap location for
Interrupt status word

Interlock on 2-0

Error has occurred in
reading 2-0.
Backspace and reread 2-0.

Enable all interrupts

")

Restore normal
interrupt sequence

lo

I

Execute 1/0 commands
to load compiler

‘ WAIT ’

11

?

Restore interrupt
locations

©




WRTA3

0-.0CIND

Set CSIG for execution
of program
T R
SW13:0N 2-1)
off l
Set XR1 to starting

location of program

Set signal in Bootstrap
area for system lpad

Write out Booistrap
on 2-2

Write machine language
program on 2-2

HALT

12

Sysno

Delay

Test Jump Swt. 1-6 for
system number of program
to be read from 2-0

Loop if 2-2 write faiis or
2-2 is interlocked




Set XR12
Pick up
ARG ; with 12

ARGy—L +3

ARGy-L +2
ARG3—L + 1

XR1-PFNDR

Jump ON
Key 10

Jump ON
Key 14

13

Decode transfer
location
-0P

OP-XR1
Convert to
floating pt
—PFNDER




Store X - XP
Store OP —~PRVOP

y

Jump to ALDT
(Tagged for return)

PRVOP: T

Add decoded OP to
Jump inst. for
focating decoding
routine

CJ (decoding routine ] )

NOTE: There is one decoding routine for each Mystic OP.

OPA, OPB, OPC, ..., OPZ, OP3

14



OP Call OT8 for
Dot decoding command

0-SW1

off

1-5W1

Call OTK for
decoding command

X address:0
-+AC26

Error

X + Key: BBNKB
~AC26

Address
too
large

A

AC 26 — Key
Q-Q counter

=1-(Q table

Q counter: Lim

15




OPA

Call OTA for
decoding

Add Z address to
(LA 26], inst
Add Y address to
[FA 26], inst

Loc
0PA

Pick up inst. to test parity of
floating add to avoid ZERQ
with characteristic

Pick up
store zero inst.

OPA

Loc

Add X address to
(SA 26] inst.

NOTE: Same flow for OPS with [FS$ 26] in place of [FA 26].

16




Call OTB for
decoding

Add L to

[J7 inst.
Store [J L]
— X address

0TB

Call PCID with
format words to
decode X address

only
= oP
DOT
4
Call DCD with
X as Arg.




Pick up
{J Switch )

Add X to
[TE 26, 0]

18

Pick up
[J switch )




0PD

Call OTA for
decoding

Add Y address to
(LA 26] inst.

Add Z address to
[FD 26] inst.

Pick up [NOP]
for delay

NOTE: Same flow for OPM with [FM 26 in place of [FD 26].

19

FD = Floating Divide




OPF

Call OTA for
decoding

Add Y to [LX 1]
inst,

-

Pick up
[sLs SuBR]

(-

Compute [X-Y]
and convert to
floating pt.

-

Compute [Z-Y]
and convert to
floating pt.

Oa0p

20




0P G

Call OTA for
decoding

Add Z to
{La12,0]
inst,

-

Pick up
[FA 12, CH 266]
inst.

-©-

Pick up
[NoP]

(5

Add Y to
(LA 12,0]
inst.

»
g
>
g

[sA 12]
inst.

OnOn

OPH

Call OTA for
decoding

(&

Pick up
[FA 12, CH 2661
inst.

@

Pick up
[nop]

Loc

Add Z to
{Lta12,0]
inst.

(-

Add X to
[sa12,0]
inst.

OaOn




3~

2-XR2

Determine CtJ 2nd
mode (BCD) o (BIN)

BCD

Pick wp SL 1l insts.

1/0 calling sequence

Pick up SL H insts.
for BIN
1/0 calfing sequence

Set wp word with
address for input

Compute and store

Load next record from
Mystic tape and decode




0PT

Go to OTT, PCID and decode
title, store zeros in TTL.
Check to see if ail TTL
has teen 0.

Is there  title extension

Shift off 1 character from title
extension and add to 3 character
fioi fiist Uilie record. Move
each word in extension by |
set up XR8.

0PT
8

Check for end of title and
make negative the last word
in the title record.

OPT 3 and OPT 4 both will
float the titte record and
test for odd parity. OPT 3
entry handles minus.

Test for title extension again

23




oPy, V.1

of X, ¥in
AC

G0 TO
Loc

@

FACH 2
-

60 T0
Loc

FACH 3
-%

@O0 G-

Store converted
valus In

O

24

—E-

X
-0P¥1
Y5
uafioat y

1
2

(-

Store Y

8
3

i
é

Add haives 01000
Add 3

&)~

Set up stors addvess,
Setwp LOC
Add 01000

~

f_s
83



Ive

Initialize-Value
Floating point
Conversion routine

OR Z to characteristic of 233
and floating add zero to it
—~AC26

W+(-8)-ACI2

-AC12-AC12
AC26 -10 (AC12-1)

-AC26—-AC26

AC26:~0

Floating divide
AC26 by
10(AC12-1)

0-AC26




Store WEF Inst in GWV
Word for Channel 3.

Execute WEF
2-XR23
Wait for interrupt

Test Whether AC:0
to Rewind

Store REW Inst in GWV
Word for Channel 3.

Execute REW
2 XR:3
Wait for interrupt

Reset Buffer
Signa!

Store Write Decimal Inst in
GWV Word and Set-Up
170 Statements For
Channef 3.

27

Set-Up Guard
and Mode

I

Store Channet 4
LFC4, LOC 4 into /D Buffer
Areas for Write,

Test for BSR before
wiiting
TSIGA: 0

Store BSR inst in GWV
Word for Channel 4.

Execute BSR
2- XR24
Wait for interrupt

Reset Buffer
Signal

Store WEF Inst in GWV
Word for Channel 4.

Execute WEF
2- XR24
Wait for interrupt




P

Convert word to fixed
paint positive integer
ang store in cell
INP. Set UPD1 to
jump to NUM1

S

INP - AC (015)
0-AC (014)
Divide INP by ten to the
n-4h powes Store quotient
— WRD, remainder

~INP,

Look-up WRD-th item in
8CD table.

Call CIR
to send item to
output image

Convert word to fixed
point positive integer
and store in cell
¢INP. SetUPD1to
jump to ALF1.

INP —AC (016)
0-AC (015)
Divide INP by ten to the
2n-th power. Store quotient
—~WRD, remainder
~INP.

Wrd 022 Look-up WRD-th
item in BCD table.

26

B

Item 023

#
{R11:0

ALF1
{Determined
earlier)

-

increase character number
by one and reduce
modulo six.

Increase word number
by one.




1-NTRSG
1-A of XR4
+1,-28-XR11

‘__.

1 Titie Word
~ACY
—Title Register

-ACZ
—-AC2

AC25: -0

0-AC25 '

AC25Title Reg.
0-AC25

28

AC25 - Title Reg. 11




0TA

Call PCID with format
words for decoding
X, Yand Z

~1, 2-XR10

0TA

X, 10-AC26

AC26-X, 10

G
()




oTL

Set up return address
to calling sequence

Format word set up
for OPL.

GO 7O
PCID

X—~AC2¢

ACog— + 10:0

30



oTT

OT Amp

Call PCID with format
words for TITLE
words decoding

Pull off T command
from 1st decoded
word.

Set title data
positive

Cail PCID with format
words for decoding continuation
Title. OQutput of
PCID-TTL + 18

Set all decoded TTL + 18
data to positive.

31




10¢,0CD

Retum set up for
calling sequence

Location address
~AC (15}

Store (AChg into LOC L.
Update LOC L by one.
AC-L.

©

Retum address set-p
for calling sequence

XR 100104
NOQ - 10.

Add ACyg and key.

|

Add ACyq and A Bank
reset XR 10 from
0104

32

%> B BNKS

: @




ALDT

buffered read.
0-IRCD, 2

@ Move data for

Pick up the counter

and set XRS Execute remote

buffered read

Wait on interrupt.

¢

1 Guard

|

Set up charmel and
unit for read.

1 60 TO

PCID

Set up 1/O instr.

Execute remote
first read

Wait on interrupt
0-TsIG

Typeout
and
Hait

33




Sig. to BSF? Sig. to BSR?

Set arguments for
PCID calf at
LDC3A

Read ] card
~ICRD R
0-CSIG @ 2
0-XR3 ]
[XR3} ~CiD2A ALDC
1,0-XR1 2
‘|' Read | card
3-RCRDE ~{CRD
(Working storage
for POIDY
OCIND: D

One word of card _
image — CID6 B
1,0-XR1l

Call to PCID
(ARG)

i

High order 6 bits of
CID6-AC Update arguments
Add AC to TBL 3C for a+LDC3A
{able look up inst.

i

{AC + TBL3C)~AC
Call to send item to

output image

34



CiD

Set return from
CID3-CID4
0-AC024
Execute CID5
0-AC025

Add the shifted character
to word identified by

.
word number

EXIT

35

Shift character to be
inserted six times the
character number

NOTE: OCIND =1, during compilation
= 0, during execution




PCID-PERIPHERAL CARD IMAGE DECODER.

0-WE

~1-Right/Half of NE
@ Pick Up KE
Set Uip Ret Address and
Store Out

Store 0 in CWL

Pick Up Location of Stor-
age for Output of PCID
LA 014,0,3

N

)

i

NOTE: This is to
atlow for incrementing | Store Entire Word into CWL
the address to pick up | Store Add. Portion into
successive locations NUMEF & ALFES

for output.

}

NE-XR11

Set XR1to +1, =1
Zero XRZ and FLDNOE.

©

Pick Up 1 Word from
RCROE — INP (one output
record of 20 words)

Go to DRE
(LMJ 11, DRE)

Set XR2to -1, 6, to
Pick Up each 6 Bit

Character
1 —~SGNE (cefl for sign of
output)
Pick up N
8--Acc 017
High 6 Bits from INP —
Acc 016

@ = 016:012
' #
016: 020

P

36




&
e

Store AC in address made
ﬁ upin PCID 1.
@i <
@ >

AddACto W --W

(D (-

Shift right 6 because one
bit indicated

’
>_

KiCILINE

XR11> NE

2 | B

Pick up st 2 bits of 1st
6 bit character.
Test for POS or NEG

Set sign of AC to sign of
SGNE
>
Test for
output <
type

SZ-SGNE

Store (016) negatively in
016.

37




-

L.oad XR 11 with outpt
address. Make WE a float-
ing point word and store —
address.

sONOs

NE-IR1]

sONCOs

Luad ore word from

RCRDE — INP ~1,6-XR2

Pick-up high & bits of
INPE —AC

Add AC to table address 0
of aiphabetic data table to
form address of word in

TBLE.

Pick up word from TBLE
and add to WE

Store word (WE) —address
formed in PCID 1

38

©




(O

NE-XR11

ONCOs

One word from RCRDE
—INPE - 1,6 -XR2Z

SKPE

G

Load 6 bits of INP~AC

39

O

Increment addresses formed
in PCIDE 1 by 1 and store
in NUMEF and ALFES.

G

Pickup ERIND. Shift left
one and restore —~ ERIND.

(O @

Add 1 to ERIND —ERIND

“_




<

Save XR1 —~DRXE1
XR11--DRXE

FLONOE - XR1

3

CWL —AC
NEG
AC:NEG or POS
-1,17-XR1
Move three format words
into temp storage, increase
format word number by tivee,|
¥
Add -] to CWL

Temp 1 -AC(014)
0-AC(01%)

Extract left-most four bits
of Temp 1 for field size NE.

[

Shift Temp 1 and Temp 2
right (4) places, merge and
save.

Extract left-most 2 bits of
Temp 3 for field type KE.
Shift Temp 3 2 places and
save.

XR1-FLONOE
DRXE1-1

Store Return in 17 —0 of
RARE

XR1--DRREC

DRREC ~AC(021)

TBLE referred to here is a table of values which are the Mystic
Alphabetic codes.

NE = number of columns to process

KE = kind of data (A, F, N, S)

WE = accumutator for output data word.

RCRDE is a 20-word table stored by the calling sequence to
this routine.

40



PCIE

Set up return to main
routine and store in — RAR
set refs in SGN,NUM and
ALF to 1st word of input.

l

Store left half of
ref in TCB.

|

Clear image {RCRDF) for
words stored out.

|

Zero — character number,
wuid numper, and
field number

NAC-N+1,
Add AC and (~1, 1)
-N -N-XR11
K-AC.

Load first word of input.
Zero - AC (023)

AC: pos of neg

Go to CIRs
(LMS 3, CIRs)

Convert word to fixed
point positive integer and
store in cell INP. Set UPD1
to jump to NUM 1.




Increase references in
SGN,NUM and ALF to
wext word of inpet,

Increase character nusber
by N. Divide by six.
Increase word number by
Quotient, character number
by rewainder.

Exit to main
prog.

XR1-DRX1
XR11-DRX
FLDXO - XR1

-

-1, 17-XR1

TEMP1-AC(014)
0-AC(015)
Extract ieft-most four
bits of TEMP for
field size NE.

|

Shift TEMP ] and TENP 2
fight (4) places,
mespe and save.

L

Extract leff-most 2 bits
of TEMP 3 for field
type KE. Shift TENP3
2 places and save.

XR1-FLONO
DRX1-XR1

XR11-CIRX +1
XR3~CIRX
CNO-XR11

0024

l

42

Shift character to be
inserted by six times
the current character no.
Add the shifted character
to the word identified by
the curent word number




0—(0), Load ARGS for
PCID—A4. Store X:M
—~PCID. Initialize XRs and
ACs. Set jump to correct

subroutine.

Jump to which channel?

{nitialize guard and mode.
Store channel 2 1/0
instr in execution aieas.
X—-GWV1
Y — Count.

Test Count
for BSF

Store BSF inst
in GWV word for
Channel 2.

Execute BSF, wait for interrupt

Reset buffer signal

*L.C4and LC3 will follow the same line of flow. The difference is in the Channel Selected.

43

Test for BSR
-AC:0

Count MAG — Ad.
Unit -~ BSR.

|

Store BSR inst
in GWV word for
Channel 2.

”

~

Execute BSR, wait for interrupt

Execute BSR, wait for interrupt

Setup LIC, LFC, JIC
and GWVAword for
another load instr.

‘.,




Test for error
signai?

4@

set error LOC.

Load number of racords
1o be decoded into
RCROE.

SZ - TSIGA, 2y 011
FL2~ACC (181p)
~(~{010000-XERF) )}
- TSIGA, 2, 010.
' yes
Delay until interrupt
received.
LoT
3A
GO 70
PCID
XR4--WRTX4
Address of storage
area for decoded
words ~LDT3A +1
Count ~AC

Test for odd "\ even
parity

Reduce XR 4 by 3 to pickup
same format words.

44



1-~AC(ID
(Y) — Count
CUIA word — WRTXS

4
{

XR4 - WRTX4
Set Up Format Table
For Title Format
Words

®

Count — AC Set
Location of Storage Area.
0 - NTRSE

(-

RCRDF (20 Words)
TRCRD.

Restore
IR4

0034
WRTX5 —AC
Word to Control Format
WD Table Setup.

I

TS16A, 2,013

@
S

Sets Jump To
Correct Subroutine For
Channels

45

©
O

Set Up
Guard
and
Mode

.

Store Channel
2LFC2, LOCZ
Into 1/0 Ready
Buffer For Write.

Test For BSR
Before Write

Store BSR Inst in
GWV Word For
Channel 2.

Reset Buffer Signal




Store WEF inst in
GWV Word for CH 2

Execute WEF. Wait for
Interrupt

Reset Buffer
Signal

Test for Rewind

Store REW instruction in
GWV word for CH2.

Execute REW. Wait for
Intesrupt.

Reset Buffer
Signal

46

Store Write Decimal
Inst in GWV Word
For CH2

l

Set Up Al I/0
Statements

Set Up Guard
and Mode.

!

Store Channel 3
LFC3, LOC3 into I/0 Buffer
Areas for Write

Test for BSR Before
Write TSIGA:0

Store BSR Inst in GWV
Word for Channel 3

Execute BSR
2-XR23
Wait for interrupt

l

Reset Buffer
Signal




@—_'

Encoded Title Record is
Checked for a Zero or Blank
and the Corresponding Octal
Representative is Inserted.

Test Whether AC:0
To Rewind

Store REW Inst in
GWV Word for
Channef 4.

RCRDF — TRCRD

Execute REW
2-XR24
Wait for interrupt

Have al! the Records
Been Moved?

Reset
Buffer
Signal

EXIT

Execute 1/0 INST or §

Previously Setup.
Store Write Decimal l
instruction. In GWY

Word and Setup 10 Float and Add Neg FL with
Statements for Channel 4. AC (16,,). WRTX4 -4

-® -

Test 0dd Parity
AL:ZPC

TSIGA ~ AC(IBm)
Add 034 -. 034.
ANX4B
XR4 — WRTX4.
Address of Last Encoded
Word — WRT2A + 1
l Inciement XR4 by - 3.

Load | Bit and Add to
WRT 3C - WRT 3C.

1,0-XR3

Buff - XR4

47




FLPT 3 Stored in
LOC(D).

©
©

Jump Here. This Location
Will Be Set For Exit.

Rl = 0101

Set Up Housekeeping
For Search RTE

]

Search TBL3C for Equivalent
Char. and Set XRS to Addr.

Oprin — AC and Shift off
characters of 20 word
fecord {o be encoded for

on-line printout

48

Store Encoded Woeds Into On-Line
Print Buff.

Has the Entire Record
Been Encoded?

Initiate and Execute On-Line Printer
1/0 Insts. Wait for interrupt

Status Word — AC(13)

Allow All Interrupts and
Jumpto XI0 4+ 5

#

0301 - AC(12) | ||

Allow All Interrupts



0 Zero. XandY into
GWV Words and Complement
Routine.

Manufacture and Execute Jump
to 1/0 for Channel

1 — Mode
Pick CH and Unit from CUIA
word and Set Up 1/0 INST.

Count:0

Count> 0

Pick Up Function Words etc.,
and store in XIOP
(for write binary).

Complement all Negative #'s
to be Written
Execute XIOP.
Recomplement & Store #'s.

Write EOF

Rewind Tape

49

=3 ~Zeso

NOTE: PC4 & PC3 are identical to PC2 except
for necessary differences in Channel

references.




x = Location of data words
y = Number of data words

0 —~Relative Zero set
Pick up and Store ¢ “gf:; o for
Kand ¥ Set XBI for
1 Channel 2 Input.
Pick up Channel from

CUIA Word and Compute
} to 0 Rout. for
that Channe!
NOTE: LB3and LBA4 are identical to LB2 except
where channel references are necessary.
@ Chamnel 4 ) [LBC -] Channel 3 @
I Channe! 2

0 ~Mode
Load {05 and 105 +1

with input and Function
Words for Channel 2

XB1

Set Up and Execute Execute Instructions
Back Space File for Read Bin. H. D.

LBCZ8

Store =2 — Zero

-1
~Zeso

Compliement

All Negative

#s Read In
and Store
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Interrupt
Entrance

Store P, Channel,
Unit, Input Address
& Mode
Disable All
Intertupts

Alt
(Alternate
Interrupt

Entrance)

Sw40
(1/0 Status
Permits
Continuing

Normal 1/0
Intesrupt

Restore
Interrupts,
L.og Normal

170 Completion

Allow All

Interrupts

Program

Was
EOF
Encountered

Requested
Servo was
Rewinding

Requested
Servo is in
Interlnck

@__)

Log EOF
for This
Input
Log Error, /_\
Reset Buffer d o cwss
Signal for snay
This Input

Set Up Interrupt
for Alternate
Entrance. Repeat
Input Operation

Typeout

Machine

Failure &
Hait

Set Up
Resume to
Repeat 1/0
Operation.
Type Message
to Operator

Wait for
Operator
to Resume
Program
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Requested
Servo is
Rewinding

Requested
Servo is in
Interlock

Backspace
1 Block

Has
This Occurred
Too Many

Times

Skip&
Erase
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CAMEO FOR UNIVAC 1107

SLEUTH II LISTING
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CAMEO FOR UNIVAC 1107
SLEUTH I LISTING

${1),MYSTIC HJ $+1
800T AACIT
AALJ STALL
E EQU 0
B0OTB LL 01703690
AACI
LX 1,BBCCM-E
JK 11,3+4
NP
S? SYSCD+1-E,1
JMGI 1,$-2
LA 19,SYSCH~-E
JP 19,LDSYS-E LOADING SYSTEM OR COMPILER
LA 12,GWCM2,,016
LA 13,GWVL) ;4016
LMJ 2,8101
LA 19,CRD6
LA 20,0144217
JK 15,8432 CARD OR TAPE INPUT
LA 19,CRD2
LA 20,045,017
SA 19,CRDT
SA 20, SW1
LA 19, INTWA
SA 19,12-E
J CLEAR
RDID LA 19, INTW)
SA 19,12-E
LA 19,1,,4016
SA 19,CSIG
S2 OCIND
JK 13,843
LX 1,0P
J SWTCH
LFC 29 GA2RW-E
LX 1,0P
J SWTCH
LDSYS LMy 2, SYSNO
LA 12,GWSYS,,D16
LA 13,GWVL) 4016
Ly 2,8I01
TE 19,SYSCO-E
J LDSYS+1-E
SETUP LA 19, INTHW)
SA 19,12~E
LX 1, XSW
J SWTCH
WRTA3 SLJ PAUSE
LA 19, 0ONE
S$X 1, XS4
SA 19, 100R
LA 19,4871
SA 19,130
Sz SYSCD-E
LA 12,A3GHWV454+016
LA 13,GWSBT 4,916

LMY 2,8B103
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SYSNO

BDOTI

INT

101

103

ELAY

SWOK

AATJ
LA
SA
AATY
RES

24SYSND
124A3GWV 4016
13,GWSYS 4216
2,8I03
SETUP-E

19
20,040,,017
61 $+2'E
19,20

20,1
Ss$+2-E
19,20

20,1

‘Q: $+2-E
19,20

20,1

3' $+2‘E
19,20

20,1

2y $+2-E
19,20

20,1

1y $+2-E
19,20
19,SYSCO-E
042

2

2

21 '2'31), 215
21,2
21,010,,916
BSWOK
21,017,4,016
DELAY
2141449016
I00R
2ly4,,016
214BSPB4,,91
21,BJINT
21,0202

$+1

2:GWVBS

21,4871
21,0202
$+1
100R
BIO3
2,0,12
250,13

290,12
2,0,13

2

2

9,842

DELAY
WRTA3+]
21,JRBT1
21,0232

042
800T+123~-%—~E
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BCCM
BCTF
BKEY
WCMP
WPC2
WSYS
WSBT
WVLD
DTBH
3GV
WRTBH
GWVBS
BSPBH
GA2ZRW
AZ2RWD
BJINT
JB Tl

100R
XSHW

SYSCD
$(0)
XERF
FREX
PFNDR

udJ
BSPK
SCUIA
MODEI
IBIT
INTWD

ACI

S16G

LFC

LMy 5,B00TI-E

LMJ 5,NTCH3
LMJ 5yNTCH4%

RES 7

LMy 5,CRDNT

J PRLCK

+9

LMy T7,MFAIL

RES 2

AALJ 800TH

RES 46

LMJ 7,0PERR

RES 3

52 26

LMJ 7+0VER

LMJ 7,DVCK

RES B800T+201-$-E
~1,65311

-1,127

+3,0
+0007777170000
+65535-CLEAR, CL EAR+]
+65535,0

+2244 )

+1,LDTBH-E
+95202300000001
+1,WRTBH-E
+3120700000004
+1,BSPBH-E
+3320030000000
1,A2RWD-E
+3220210000002

J JINT-E

LMJ 5,B00TI-E

J o

+3
+ 0 .
RES BOOT+222-$~

-1
RES 0170000
EQuU 02460

EQU 0

+9

+1

+0742000

+J

RES 3

+2

+9, 0400000

LMJ 5sNTCH2
LMJ SyNTCH3
LMJ 5¢NTCH4
ACI 2

ACI 3

ACl 4

Sz GUARD» )10
Sz GUARDs»J11
S GUARDy 4J12

LFC 2,GRBSP
LFC 3,GWBSP
LFC 4,GWBSP
LFC 2sGWBSP
LFC 3,GHBSP
LFC 4,GWBSP
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IRCD

IRCDA
IRCDB
IRCDC
IRCDD
IRCDE
IRCODF
IRCDG
IRCDH
IRCDI
ICRD

OPRIN

OCARD
TCARD
TRCRD
CS1G
TSIG
TSIGA
TSIGB
TSIGC
TSIGD
TSIGE
TS IGF
TSIGG
TSIGH
TSIGI
TSIGJ
TSIGK
TSIGL
COUNT
NTRSG
FL1

FL2

FL3

LICC
LIcz2
LIC3
LIC4

+0300130000000

+J

+2100037777777

+0

+01,BSPF

+‘31 VSKPF

J ALTIY

J A

J B

+0

FORM 6,12,18
CUIAT 3,1,IRCOA
CUIAT 4,1,IRCOB
CUIAT 3,2,IRCOC
CUIAT 4,2,IRCID
CUIAT 3,44y IRCIE
CUIAT 3,010,IRCDF
CUTAT 3,020,1CDG
CUIAT 3,040, ICDH
CUIAT 2,020,ICDI
CUIAT 2,040, IRCD
CUTAT 4,4,0PRIN
CUIAT 4,010,0ZARD
+J

RES 20

RES 20

RES 20

RES 20

RES 29

RES 20
RES 20
RES 20
RES 20
RES 20
RES 20

RES 20
+23050505050595
+0050505050Q0505

RES 20

RES 20

RES 20

+ul

+090909040,91
+049090,090,1
+09390+99490y1
+04390492+0s1
+09390:9990,1
"’0"‘.\’101 )'011
+0909049340,1
+045090904001
"’0'0101‘.))0'1
+03539041 39091

+3905340,0,1

+03092,040,1

+0

+1
+1.0
+2.0

+3.0

LIC
LIc
LIC
LIC

2:GWV4
2yGWV1
3,GWV2
44,GWV3
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BCD

. BCD

BCD

3,0
440
3,1
4,1
3,2

CHANNEL 2
CHANNEL 3
CHANNEL 4




LDC2

REW
WEF1
WD1
Wil
REW1
WEF2
WD 2
W32
REW2
105
WRTX%
THOD4
TWO2
LA3
Lx2
LAlG
L100
LTRA
LTRF
LTRY
LTRK

LocC 24GHV1

L0C 3,6Wv2
LOC 49GWV3
LFC 2,GWVD
LFC 2;GWVA
LFC 3,GWVB
LFC 4,GHVC

w

W

L]

]

w

W

+20,0

+20,0

+20,0
+0
+0
+0

FORM +2,16,18
GNV +0,1,RD
GWYV +0,1,R0D1
GWvV +0,1,RD2
GHWV +0,14WD
GWvV +0,14WD1
GHV +0,1,WD2
GWV +0,+20,IRCD
GuWV +0,+1,CRDT
+0320030000000
+1520020000000
+0520900000000
+33107330000000
+3300030000000
+0520020000000
+03520000000000
+2310130000000
+2300030000000
+35200200000090
+35204500000000
+33103300009000
+0120030000000
+3120020000000
+3120300000000
+0300010000000
+3120030000000
+3120020000000
+0120000000000
+0300010000000
+0120030000000
+01200620000000
+0120200000000
+3300010000000
RES 6

+0

+16

+4

LA 15,CUIA, 2
LX 2+0,,015
LA 16,0
+100

+61

+66

+71

+72
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BCD
BCD

8CD
BCD
BCH

CHANNEL
CHANNEL
CHANNEL

CHANNEL
CHANNEL
CHANNEL

SwWN




LTRL
LTRN
LTRP
LTRS
LTRY
FCC

M1P11
M1P4
MSK
ZEROD
EBT
P1M4
BUFF
TDELQ
CHAR
QDELQ
THO
P1M5
P1M2
P17

QCONS
BOUND
ABANK
BB ANK
BBNKB
MiLT
LTRTB
M11
M12
DOX’
M2
IPC
NDP
ZRO
DNE
XRC2
XRC3
XRC4&
ARGX
XR22
XR23
XR24
MODE
TFWD

10X

10X1

GUARD
GINST
J6

LGIN

+73

+75

+77

+82

+83

+9

+0

-1,11

-114
+07777771T777
+0

~1,62543

+1,-4

=1,+19

+0, TFWD
+3200000000000
+65534-QXTBL
+02

+1,-5

+1)‘2

+1,0

-1
=2465534-QXTBL
+J)7T777-XERF
+3100000-XERF

+01700004FREX
+01707001+FREX
‘1117
+8300500000
'111
-102
-1,200
-2
+0400400000000
NOP
+ 0
+1
SX 2y XR22
SX 24XR23
SX 2¢XR24
+0
+0
+0
+0
RES 3
+0210421042104
+3210421042104
+0525252525252
+0210421042104
+2210400000000
+0525252520000
EX 105+1
EX 105+3
EX 105+5
EX 105
EX 105+2
EX 105+4
+0,0,0,0,0,0
LA 18,4G~-2
J c2
J c3
J C4
LA 18,LJ-2
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LJ

BGIN
LBJ

PGIN
PJ

CH266
TrLP

NDQ
ERIND
P1P18
INTCE
CRD2
CRD4
CRD6
CRDT
TREY
EIGHT
LMJI

OVER

DVCK

MFAIL

TFAIL

BADF

OPERR

IERITY

[ Sy SNy 4

LA

[ SUy ey 35

LA

[ SR Sy a5

LC2
LC3

LC4
18,L8J-2
LBC2
L8C3
LBC4
18,PJ-2
PC2

PC3

PC4

+2266000000000

~-1,431
+31307

"2)0
+3

+

+

+ 4+ 4+

+

LM

NOP
LM
LMy

SLJ

TNE
LX

SLJ
LX

SLJ
LX

SLJ
LX

SLJ
LX

J
SLJ

AND
16

G
ANA
ANA
StJ
ANA
LA
SA
LX
StJ
LA
LA
SLJ

1,18
0233000300000
0520022300002
0520020200210
0520029302040
0

3

8

5,NTCH2

T+ 0PERR

T7,0VER

7, DVCK

PAUSE
19,0100D00-XERF 4402
19,U0J
0100010-XERF
5+2ERD

IERIT

PAUSE

S1449,017

1ERIT

PAUSE

59694017

1ERIT

PAUSE

548454017

IERIT

PAUSE

5:10,,017

1ERIT

PAUSE

19,7
19,0177777+,016
20,0170300,,016
$+3
20,0100300-XERF 4,016
205,0100)00-XERF,,016
20,1,,016

ALTER

20,0NE

19, WORD
19,REPRT+12
551244017

CRGE
20,REPRT+1,5
19,REPRT,5
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DEBUG

FHLT

PRHLT

STALL

SUPER

TYPCA

LA

TW

LX

S7
LA

SLJ
LA

AND
SLJ

199544017
20791145 ,017
19,5

$+4

74 PFNDR
59354017
$+2

5

204PATH+ 2,5
19,PATH01,5
10TYP
19,PFNDR
19,077777,,016
AL TER
20,0544217
2046
19,W0RD
19,6

19,66
20,PATH, 5
10TYP

$+1

19,0100000-XERF 422

19,U0J

STALL

PRHLT
T,FSTOP+1,,016
YESM

NORES
14,PRHLT -1
14,PRHLT
74127
T,PRHLT, 4016
CRGE

15,0PTR

15, %

15,0PTR

15+ %

12,EQUAL ,,010
121044016
STALL

12,P12

CKT

TYPIN, 12
15,0PTR

15,%

15,0PTR

15,8%

13,EQUAL 4,910
13,076,,016
STALL
131041'316
DCODE

14, TYPIN, 12
14,30
14,TYPIN, 12
13,TYPIN,12,010
13,0NE

13,CKT

13,CKT
13,6,44016

$+2

TYPCA

61




DCODE

RAR7

RAR7A
RARTB
JRARYT
THJOE
EOFIT

TLEM

LA
TNE

LA
TNE

TE

S$X
LA
SA
LA
SA
LA
SA
LA
£ X
DSL
SSL
IMGI
SSL

16
J

LX
LA
SA
LA
SA

+)
+y

SLJ
LA
ANU

ANA
TZ
AA
16

ANA
SN
LA
SsSC

SA
LA
DSL
SSL
TLE

16
SA
SA

LA
SA

12,3,,016
TYPCA-2
TYPCA-3
13,TYPIN,,O1
13,TYPELA
RESUM
13,TYPIN,,D2
13,TYPE2
EOFIT
13,TYPE3
STALL
7,RARTB
13,NDRES
13,RARTA
13, JRARY
13,STALL
13,TYPIN,,95
13,TYPIN+1,,07
13, TYPIN+]
8,M1P5
13,3
13,3
8y%-2
14,18
14,ABANC
14,0170030,,016
STALL
0,14
7,RARTB
13,THJO:
13,S57ALL
13,RARTA
13,NORES
STALL

RAR7
CRGE
13,TYPIN+1,,010
13,060,016
13,TYPIN,,010
13,060,,016
13
14,104,016
14,124,016
STALL
14,364,016
14,$42,,010
14,1,4,016
14,0
14:GWVEF+1,,01
14,CUIA+12,,02
13,TYPIN,,011
13,3

14,33
14424,016
STALL
14,45,,016
STALL
14,CUIA¢12,,015
13,12,,316
13,XR22-2,14
13,1,,016
13,MO0DE-2,14
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RESUM

TNTRK

YESM

EQUAL
OPTR
JTYPA
TYPIN
TYPELA
TYPE2
TYPE3
CKT
NORES
M1P5
LFCEF
GWVEF

TELL
YESS
CRGV1
CRGV2

CRGV3
ALTER

I0TYP

La 12414

SSC 12,14
ANA 149299016
SSC 14435

OR 12+LFCEF
SA 13,105,14
LA 13,NOP

SA 13,105+1,14
EX 105,14

W

J STALL

TZ NORES

J 0,7

J STALL

SLJ CRGE

AA 12,0606),,016
SSC 12,30

AA 12+405,,216
SA 12,TELL, ,02
LA 20, TELL#+1
LA 19, TELL
SLJ 10TYP

J STALL

SLJ CRGE

LA 20, YESS+1]
LA 19,YESS
SLJ 10TYP

J STALL

+0

+1, EQUAL

J TYPCA

RES 4
+3271230
+0122413
+9312706

+3

+1

'1'5

LFC 0,GWVEF
+1,9+1
+2120330000009

- KCO-
-LRETNI-

- ELGI-
+14,1CRD
+1,CRGV3
+05207200000000

J 0

LX 6,M1P4

S7 WORD

SZ 19

DIl 19,105,017
AA 20,060,44017
AA 20,4, WORD
SSC 20,30

SA 20+ WORD
DSt 19,36
JMGI 6486

J ALTER

Jd )

LX 6,M1P11L
SA 209 WORD
LOC 15,GWTY?
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CRGE

cC
WORD
GHWTYP
REPRT

PATH

CLEAR

ATL

LTL

EROP

™Q

A2EOF

TYPE]

DSL 19,6

JOC 15,3
JMGI 6,84

J 107YP

J 0

LA 19,CC

SA 19,WORD
LOC 15,GWTY?
SSL 19,6

SA 19,WORD
Joc 15,%

L0C 15,GWTY?
Joc 15,%

J CRGE

+_ —

+0

+1,WORD

- WO-
-LFREVO-

- WOL—

- FREDNU~
-KCEHC -
-EDIVID-

- RORRE-

- OVRES-
-ERULITA-

-F EPAT-

- 0/1 L-
—AGELLI~-

- DNE-
-SDAER -
—~REDNIF-

-HTAP -
~NOITAC~-

-0L MAR-

-GORP -

LA 2541,,017
SA 25,0CIND
J oPK2

Sz 5

JK 12,MYS

J TYPE1

LX 54344917
JK 12,MYS

J TYPEL

LX 5969017
JK 12,MYS

J TYPEL

LX 5'910017
JK 12,MYS

J TYPEL

LX 1,1,,017
LX 511249017
SLJ CRGE

LA 20,NOTES+2,5
LA 19,NOTES+1,5
SLJ 10TvyP
LA 204NOTES+5
LA 19,LINE
SLJ 10TYP
LA 20,RECN]
StLJ ALTER

LA 20, WORD
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CRON1
CRDN2
NOTES

LINE
CARD

INTA

ALTJ

SWOK

TESTM

ERRLG

SZ 19

SLJ 10TYP

JK 12,MYS

HJ $-1

-RORRE -

-YFIREV-

-£D0C L-

-AGELLI-

- EGRAL~-

- 007 S-

-SERDDA-

- DETS-

~UAHXE -

-YROMEM~

- DNA-

-MMOC L~

-AGELLI~

- EGRAL-

- 007 E-

-LBAT Q-

-EPAT C-

-1TSY™ -

-NO FQE-

- ENIL -

- DRAC -
+3400400000000

LX 6:CR22

LY 6yCRZ2

$X 6,SCUILA+]
SX 5sSCUILA+2
S? 19

LA 19,201,, 015
TE 19,040,,9016
J TESTM

LA 19, INTWA

SA 19,130

La 19401,4217
AA 19,RECN)

SA 19,RECN)D

S2 GUARD, )10
LX 59SCUTA+2
S2 BSPK

AACI

AALJ 045
Sz 19

LA 19,201,,015
SSL 19,2

TNE 19,016,,016
JK 8y SWOK

TNE 19,013,,016
J A2EOF

TE 19,017,,016
J ERRLG

LA 12,0200, 5016
LMy T+ TNTRK
AACI

T2 TSIGy,010
AATY EXA21

AATJ EXA22

LA 194144016
AA 19,8SPK

TNE 19,11542316
J TFAIL

SA 19,BSPK
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A2BSP

RECND
CRDNO
ALTYP
INTWA
A3R

A3RWD

PCID
RCRDE
PCID1

PCID2

NUME

NUME]

LA 19,JC

SA 19,130

AACI

AATJ $+1

LFC 2+A2BSP

W

LA 19,201,015
SSL 19,2

TE 19,010,,016
J TFAIL

LA 19,ALT Y2

SA 19,130

AACI

TZ TSIG,01)

AALY EXA21
AALlJ EXAZ22
+1,%+1
+2300230000010
+3
+0
J ALTY
LMJ SeINTA
+1,A3RUWD
+23300210000004
PCID
PERIPHERAL CARD IMAGE
DECODER
J PCID1
RES 20
SX 3,PCID1+1,,1
NP
LA 014,PCID1+1,,1
AA 0l14,+1,,)16
SA 014,B0X, 41

Sz CWL
LA 014,2,3
SA 014,ChL, 401
DSL 014,18
SA 0l4,NUMEF,,1
SA 014,ALFES,,01
LX 1,P1M]
LX 2,40,,016
SZ FLDNOE
LMJ 11,DRE
LA 015,+1,,016
SA 015, SGNzZ
TNZ NE
J BOX
S2 WE
LA 015, MON:Z
SA D15,NEyy 2
TNZ KE
J NUME
LA 015,KE
TNE 015,TWD
J ALFE
TG 015,TWO
J SKPE
LX 11,NE
J NUME3
LA 016,RCRIOE,1
SA 016, INPE
LX 2+M1P6
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NUME2

NUME2A

NUME28

NUME3

NUME4
NUMES

NUMEF

NUME6

NUME?

NUMES

NUME?9

PCFLTE

ALFE

TNZ

ol17

016, INPE
016,036
017, INPE
016,012, ,016
016
016,020, 4,016
016
O16,NINE
NUME 24
016,NINE
NUME 6
016, HWE
016, WE
11,2,4016
NUME 4
016,P10
016, WE
29244015
$+2
NUME 2
1,1,,01%
NUME 1
RARE
NUME1
017, SGN:Z
OCIND
PCFLTE-1
SGNE
016,016
016,FILL
BUMPE
016,6
016,11
0164 NE
NUME?7
016,4NE

J s+l

ERRE
017,042
017, THW0
NUME 8

TG 017, TWO
J s+l

NUME9
SGNE

015, WE
114144016
NUME 4
NUME 3
015,016
11,NUMEF,,1
015,CH233
0164 ZER)
SGNE
016,016
016,2PC
016
016,0,11
BUMPE
11,NE
ALFE3
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ALFEl

ALFE2

ALFE3

ALFE4

ALFES
SKPE

SKPE1

SKPEZ2

SKPE3

BUMPE

BUMPEL

ERRE

DRE

LA 01l5,RCRIE, 1
SA 015, INPE
LX 2:M1P6
LA 015, INP=
DSL 015,036
SA 016, INPE
AA 015,TBLZ,,016
SA 015,8+1,,1
LA O15,FILL
AA O015,WE
SA O15,HWE
TLEM 114245016
J ALFES4
MSI 015, PHUN
SA 015, HWE
TLEM 24294015
J $+2
J ALFE2
TLEM 1,1,+015%
J ALFEL
SLJ RARE
J ALFEL
LA 017,144,217
TNZ OCIND
J PCFLTE
SA 015,FILL
J BUMPE
LX 11,NE
J SKPE3
LA 015,RCRIE, 1]
SA 015, INPZ
LX 2:M1P6
LA 015, INPE
Sz 016
DSL 015,036
SA 016, INPE
TLEM 11,2,4016
J BUMPEL
TLEM 2+254015
J $+42
J SKPE2
TLEM 1,1,4+015
J SKPEL
SLJS RARE
J SKPEL
LA 015,NUMEF
AA 015, 0NE
SA O154NUMEF,,1
SA 015, ALFES,,1
LA 015, ERIND
DSL 015,043
SA 016,ERIND
J PCID2
LA 015,ERIND
OR 015,0NE
SA 0164ERIND
J NUME 2A
SX 1,DRXE1
LX 1,FLONDZ
S$X 11,DRXEy 4,01
JMGI 1,DREL
LA 014,CHL
JN 0144DRXZ +1
LX 1,M1P17
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LA 015404

SA 015,TEMPEL
LA 015,1,4
SA 015, TEMPE2
LA 0159254
SA 015, TEMPE3
AX 4, TREY
LA Ol4,CWL
ANA 014,0NE
SA 014,CWiL
DRE1 LA 014, TEMPE]
SZ 015
DSL 014,040
SA 0144NE
LA 016, TEMPE2
S7 017
DSL 016,040
SA 017,TEMPE2
LR 663 MASK
MLU 016,015
SA 017, TEMPEL
LA 014, TEMPE3
Sz 015
DSL 014,042
SA 014,KE
SA 015, TEMIED
SX 1,FLDNOE
LX 1,DRXEL
DRXE J
Sz NE
J DRXE
RARE J 0
SX 1,DRREC
LA 021,DRREC
TE 021420,4, 016
J RARE
BOX J
MA SK + 0777777177760
M1P29 -14429
M1P1B + -1,18
PHUN + 100
P10 + 10
M1l P66 + -1,6
NINE + 9
TEN + 10
WE + 9
NE + 0
KE + 0
INPE + v}
SGNE + 0
AMP +20
MZR + 052
CHL + 3
FLDNDE + D
DRXE1l + 0
P1M1 + 1.-1
DRREC +0
TBLE + 0
+ 91
+ 92
+ 93
+ 94
+ 95
+ 96
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MDNE +
MINUS1 +
FILL EQU
TEMPELl +
TEMPEZ2 +
TEMPE3 +

L I I I I I I A T T T T I I T S S S e e Y

0000000777776
-1

32767

0

0

0
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TBL3C + 00

+ 00
+ 00

+ a0
+ 00
+ 020 «BLANK
+ 061 oA
+ 062 B
+ 063 .C
+ 064 D
+ 065 «E
+ 066 +F
+ 067 G
+ 070 «H
+ 071 o1
+ 041 oJ
+ 942 oK
+ 043 oL
+ 044 oM
+ 045 «N
+ 046 .0
+ 047 P
+ 050 -Q
+ 051 «R
+ 022 «S
+ 023 T
+ 024 «U
+ 025 oV
+ 026 oW
+ 027 o X
+ 030 Y
+ 031 A
+ 074 .)
+ 040 «MINUS SIGN
+ 060 ot
+ 00 -L
+ 013 .=
+ 00 .
+ 00 .
+ 053 «$
+ 054 o
+ 034 ol
+ 00
+ 00 .
+ 00
+ 00
+ 033 L ]
+ 00
+ 012 .0
+ 01 .1
+ 02 o2
+ 03 «3
+ 04 b
+ 05 5
+ 06 b
+ 07 o7
+ olo0 +12
+ 01l .11
+ Ol4 APOSTROPHE
+ 00
+ 021 /
+ 073 .o
+ 090
+ 00 .=




PAUSE

TLOD

TLOD1

TLDDZ2

SUBR

SWTCH
FSTOP

FAND
SHWCTR
TLODX
TLODY
TITLE
INT3A
GD

GDA
6D2

OCIND
CH233
SW1l
MYS

J 0

J $-1

LA 25,0NE

SA 254NTRSS

SX 49yTLODY, ,1

LX 4,TLODY

LX 11, TLODX

LA 2T 30404

SA 27, TITLZ 429,11
JIN 27,TLOD2

JMG1 11,TLOD2

J TLOD1

LN 25427

Tap 25,2PC

S7 25

SA 251TITLE+29911
SZ 25

JMGI 11,0,4

NGP

SA 25, TITLE+29,11
J $-3

+1,0

LX 12,SUBR

NOP

LA 25404412

SA 255,0100303-XERF,1
LA 25404012

SA 25,0100302-XERF,1
XOR 12,FAND

SA 13,0100)01~XERF,1
SX 1,PFNDR

JK 10, FHLT

JK 14,WRTA3

Jd 0100000-XERF,1
+93742701,0
+0

*1"29

+1,0

RES 30

J L 3

LX 4,G024,216

LMY 3,PCID

+0P,0

LA 25,0pP

LX 1,0pP

AA 25,CH233

SA 25, PFNDR

J RDIO
+31523500020000

+)

+3640000,0

+0

+2233C00000000

+ o]

La 0l4,X

SA 0l4,XpP

LA 0l14,0pP

SA 014,PRVIP
LMJ 3,ALDT

+0pP,0
+ 0040000200000
+9u000200000000
+3400700000000

LA 0l4,PRVIP
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MYS2

oPSL

ANA

[ 5%
~

LA

wn P>
> >

+++*++LL¢+++++++LQ#+++++LLLL*¢++*#+LQL++++++++++++++++#QLL§
©

014, LTRT
014,0PT1
014,0P
014,0PSL
Ol4,%+2, ,01

FILL
$+1
MYS

DOO0OO0O0O0O0OVOOOOLOOOO
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opPLOZ
oPDOL
OPMIN
OPSLS
DPPER
OPNUM
OPAT
oPy
DP3
opPl
DP2
oP4
opPs
orP6
op7
org
oP9
oPDOT

LLL‘-G—G—G—Q&(—‘-(—LLLLLG—QL‘-G—(—LC—LLLL(—L‘_LLLLLL‘-‘-L(—‘.C—(—L-‘..QC-.C—C.(—(—&-‘-C—+++++

e -\
N
-

oPX
apy
$1: 4
oP9)
oP1
0opP2
oP3
oP4
oP5
oP6
or7
opP8
oP9
ERQOP
EROP
EROP
EROP
EROP
EROP
EROP
EROP
EROP
EROP
EROP
EROP
EROP
EROP
EROP
EROP
EROP
orB
SW1
TNOW

4




TNOW

OPAMP

OPST
oPCOM
oP3
oPA

0OPAl

OPA2

oPB

oprPC

orPC2

oPD

SLJ

SLJ
LA
SLJ
LA
StJ
AH
StLJ

SLJ

AH

20,1,,016
20, SW1
20,4CRD6
20,CRDT
MYS

SWl
20,CRD2
20,CROT
MYS
OTAMP
oPT2
MYS
EROP

GO

orA
26,4LA
2642
LOC
26,FA
261Y
LOC
26,T0P
LOC
26,52
LGC
26,9354
26,)(
L0OC

MYS

0718
264J
124X
26,45 L
2640,12
MYS

orc
265LA
26,Y
L0OC
26yLX1
26412
263 ABANK
LocC

26, TLE
264X
LOC

264, J5W
LOC
264 W
264 MYS
264LX1
263 ABANC
LoC
26,TE
264 X
LOC

264, JSW
LOC

MYS

0TA
2645LA
26,Y
LOC
264,FD

5




SLJ LocC

J MYS
1 | SLJd orl
LA 26,LA
AH 26, L
AH 26, TREY
SLd L0C
LA 26,SA
AH 264X
SLJ LocC
LA 2644
AH 26,1
AH 26, THWO
SLJ L0oC
SLJ Ive
SLJ LOC
J MYS
oPJy LM T+ EROP
S? 26
SLJ LOC
J MYS
oPK StJ OTK
LA 264X
JZ 26,0PK1
AA 26,KEY
TG 26, BBNK3
J ATL
0oPK1 SA 26,KEY
S7 NOQ,,01
oPK2 LX 10,QCONS
LA 26,M1
SA 26,Q0XTBL 4190
IMG] 10,%8-2
J MYS
pPL SLJ OoTL
LA 264,12
Tt 26,4, LTRP « PRINTER
J $+3
LX 21244015
J oPLl
Tt 26, LTRYT « TAPE
J $+3
LX 29395015
J 0oPL1
LX 211454015 « CARD
oPL1 s7 26
LA 2T +W
DI 26,L100
TLEM 24244015
LA 26, 7044216
SA 264 W
JNZ 27,0PLA
LA 264 ¥
Jz 264842
ANA 26,LTRA
NOP
AA 265LX2 e« LX 24CUy,016
SLJ Lac
LA 26,LA16
AA 26,Y
SLJ LoC
LA 2645,LA3 « LA 15,CUIA,2
SLJY LocC
LA 26,0PLD, 2 e« LMJ LDT,4

(i




OPE

OPF

0PG

OPH

AH
St
LA

SLJ
LA
ANA
AH

StJ
LA
AH
ANH
Sud
LA
SLJ
LNA
AA
Oor
JP
X0OR

TGP

26,41

LoC
26,NOP
OPA2

0T8
264X+ 01
26 4 ABANY
26,LX1
opC2

OTA
26,LX1
264 Y

26 ABANY
Loc
264,1L.MJSG
LoC

254,Y
254X
25,CH233
25, %42
25,CH233
264, ZERD
26,1PC
26

LoC

254+Y
2547
25,CH233
254542
25,CH233
26, ZERO
26, 2PC
26

LGOC

MYS

aTA
26,LAY2
26,41

Lac
26,FA12
LoC

26, NOP
LoC

26, LA12X
26,Y

LOC
26,5A12
264X

LoC

MYS

0TA
26,LA12
264 Y

Lor
26,FAL12
Loc
26,NOP
LOC
26,LA12
26+

LOC

26, SA12X
264X
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OPLA LA

J
oPLD LMJ
LMy
LMd
LMJ
oPLD1 LM
LMJ
LMJ
LMJ
oPLP LA
Sa
SSC
AH
Sty
gPLP1 LX
LX
Sz
LA
SA
oPLPA LA
S¢
DI
AA

OPLPY LX
OPLPK LY 4

LOoC

oPLP

264

26,842

26, LTRA
26,L %2

LOC

26,NOP

LocC

264LA3

LOC
26,0PLD1,2
LOC

269X9sl
26,18

26,Y

LOC

MYS

4,107

4,LDC

44107

4,LDT

4,L8BT

4,LBT

4491BT

4,187

264 W1
264,FCC
26418

264X

LOC

2,P1IM1
3,P12

FN

2440241, ,017
24,0PLPA 41
27]“2"2' 2
26

264510002 ,,4017
264FN

26, TWO4
26,FN

26
265100,,017
264 FN

26, THWO4
26,27

24444

26, THWO4
26,4,FN

OPLPA

Loc

FN

3,0PLPY
26,W2+4y 4017
26,0PLPA,,]
29P1M1
oPLPA
2,P1M4

26
2T,W2+#1),2
26,1000),,917
CLT

264FN
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oPLPP

OPLPO

CLT

0PM

0PN

Sty
LA

ANA
SA
LMJ

+

+ 4+

« -
L I S iy SRR B A e A e KN 7, S Y S A
> [u g > T N m

-
>

26, TW0O2
26, FN

26
264100,4,017
CLT

26,4, FN

26, TWO2
26,4FN
26,27

CLT

26,FN

2y $+4
26,TWO2
26,FN
OPLPK

Loc
26,4FCLC
264 MYS
2691,4,017
26,FCC
3,ALDT
W2,ERIND
0742631463143
0146314500200
0752526525390
oPLP1

$

264 LTRF
$+3

26

CLT
264,LTRN
$+3
269144017
CLT

264, LTRA
$+3
264244017
CLY
26,LTRS
$+3
264344017
CLT

26

CLTY

0TA

26,LA
26,Y

LGC

26,FM
26,2

LOC

26 4NOP
OPA2

ors

264LA
26,1

264 TWO
LOC

2645 SA
264X

L3C

2644

26,L
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OPO
opp

oPP1

opp2

OPPA

oPPD

opPPD1

AH
SLy
J
J
SLJ
LA
TE
J
LX

TE

LMJ
LMJ

26,0NE
LOC
MYS
MYS
oTL

2641

26,LTRP
$+3
29299017
oPP1

264 LTRT
$+3
2334,017
opPP1l
2+1,,017
26

2T+ W
26,1100
213,,017
$+2

opPp2
249244017
$+3
26,LTRY
oPp2
26,LTRK
2630
27,0PPA
264 M
264842
26,LTRA
2641 X2
LOC
264NOP
LOC
26,LA3
LOC
26,0PPD1,2
LOC
263Xyl
26,18
26,Y

LoC

MYS

2644
26,942
26,LTRA
26,L X2
LOC
26,LA16
264Y

LOC
26,LA3
Loc
26,0PPD, 2
toc

oPLP

4, WRT

4. WRT

4, PRYNT
44 WRT
4,PBT

44 PBT
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LM 44PBT

LMJ 4,PBY
orPQ SLJ oT1Q
LA 15,TWO
AH 15,NOQ
16 15,QDELQ
J ™Q
LA 264X
SA 264QXTBL=-2,15
LA 26,Y
SA 26,0XTBL-1,15
SA 15,N0Qy, 01
Jd MYS
OPR SLJ OTR
LA 26,4,LA
AH 264 Y
J oPA2
oPS SLJ 0TA
LA 2641 A
AH 26,Y
SLJ LOC
LA 26, FAN
AH 26,2
J grPAl
OPT SLJ o7t
LA 26, LMJ4T
LX 8,P1P18
SLJ L0cC
Sz TTL,8
TLEM 8129,4016
J $-2
J MYS
oPT1 LA 25,0P
ANA 25, AMP
Jz 25,0PAM?
OPT2 LX T7,P12
LA 25, TTL+17
MS1 254100,,016
AU 25,T7TL+18
SA 26, TTL+17
LA 25,TTL+19,7
SA 25,TTL+18,7
TLEM 7911454016
J $-3
LX 8,M1P29
oPT28 LX T.P12
LA 25,1TTL,8
JNZ 25,%+3
JMGI 8,0PT28B
S? 8
SN 25,26
SA 264 TTL,8
0PT3 LA 25, TTL,7
Jp 25,0PT4
XOR 25,4 INTCE
FA 264 2RO
TOP 264NZ
SN 26426
SA 26, TTL,7
SLJ LOC
J oPT5
OPT4 oRr 25, INTCE
FA 2642R0O

TOP 26,NZ




oPT5

LMJST

opPu

oPv

0PVl

OPW

OPW1

orX

opPz

Sz
Sty
TLEM

LA
ANA
RY

LMy
RES
SLJ
LA
AH
SLJ

SLJ
LA

SLJ
SA
StLJ
SA
SLY
SA
LA
OR
FA
SA
LMy
StJ

SLJ

StJ

26

LoOC
712914016
0oPT3
014,0°
014, AMP
0l4,4MYS
MYS2
4,TLOD
32

OTR
264LA
26,Y

Lac
264FACH2
tac
26,FACH3
opal

orl

265X
2640PV], ,01
Ive

26450

MYS

OTwW

26, X
26,0PW1l, ,01
25,Y
25,CH233
26, ZERD
26,490

MYS
T,ERQP
26

LOC

MYS

OTR
264LA
264, Y

LoC

2645 AA
264X
OPA2
2640
2640
264N

26

26,40
26,0

0

0

26,0

0

26,0
26,0
2640
1,0,,015
26,0
SWTCH
26,SHTCH
26,0
26,0
11,0,,016
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LMJS4
LAl2
FAl12
LAL2X
SA12
SA12X
FM
FAN
FACH
FACH2
FACH3
Ive

IvCl

IvCe2

IVTBL

SLJ SUBR

LA 12,90

FA 12,CH26%
LA 12,0,13
SA 12,0

SA 12,0,13
FM 26,0

FAN 26,0

FA 26,CH265
FA 26,CH233
FA 264,ZERD
J $

LA 2542

OR 254CH233
FA 26,4,1ERO
LA 12,484,017
ANA 12,4

Jz 12,IvC}
JP 12,1vC2
SN 12,12
NOP

FM 26,IVTBL,12
LA 25,024,4,017
TLE 25,Y

SN 26426
TOP 26,2PC
Sz 26

J ive

FD 26, IVTBL,12
J IvCcl
+02201409000000
+0U204500000000
+0207620000000
+G2127640030000
+0216470400000
+0221606500000
40224750220000
+23230461132000
+0233575360409
+0236734654500
4242452013710
+2245564416672
+0250721522451
+3254443023471
+)257553630410
+3262706576512
+0266434157116
+03271543212741
+1274674055532
+3300425434430
+0303532743536
+0306661534466
+0312417031702
+U315522640262
+0320647410336
+0324410545213
+0327512676456
+0332635456171
+0336402374714
+2341503074077
+0344£23713116
+3347770675742
+0353473426555
+3356612334311
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OTAMP

OTA

OTAl

ors

orTcC

0TC1

+0361755023373

+3365464114135
+3370601137164
+3373741367021
+3377454732313
J 0

LMJ 458+4
+u042421042104
+3210421000000
+13725252525000
LMJ 3,PCID
+TTL+18,ERIND
LX 10,TTLP
NOP

LMA 264TTL,10
SA 26,TYTL,10
JMGI 10,%-3
J OTAMP

J 0

LMJ 4y $+4
+0052524000000
+)
+3652400000000
LX 10,M12
LMy 3,PCID
+X4 ERIND

NGP

LA 269X4 10
SLJ DCOD

SA 264X910
JMGI 10,0TAl
J 0oTA

J 0

LMy 4y $+4
+3052709000000
+0
+3640200000000
LMy 3,PCID
+X 4, ERIND

TNZ X

J 03 ;]

LA 264X
SLJ DCD

SA 264X

J oT8

J 0

LMy 44844
+0052525200000
+0
+0652400000000
LX 10,M12
LM 3,PCID
+X4ERIND

NOP

LA 264X, 10
StJ DCD

SA 2649X410
JMGI 10,07C1
LA 264 W

Jz 26,07C
SLJ DCD

SA 269 W

Jd 071¢
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orl J 0

LMJ 4y8¢+4
+0052140600000
+9
+0662450000000
LMy 3,PCID
+X,ERIND
LA 264X
SLJ DCD
SA 264X
J o7l
pTK J 0
LMy 4eS+4
+0052100000000
+0
+06403500000000
LMy 3,PCID
+X4 ERIND
J 0oTK
oTL J oTL
LMy 4y$4+4
+0052504423146
+0314614631463
+3655125255252
LX 10,M11
LMy 3,PCID
+X,0
oTLl NOP
LA 264X,10
SLJ bCD
SA 269X,10
JMGI 10,0TL1
J oTL
orQ J 0
LMy 4844
+3052500000000
+0

+3650500000000
LMY 3,PCID

+XyERIND
J oTQ

DTR J 0
LMJ 4y$+h
+3052500000000
+0
+06502300000000
LX 104M11
LMY 3,PCID
+X,ERIND

OTR1 NOP
LA 264X,10
SLJ DCD
SA 269X410
JMGI 10,0TR1
J OTR

oTY J 0
LMy 4y8+4
+0250421042104
+0210421042103
+2525252525252
LMJ 3,PCID
+TTL,O
LA 26, TTL

ANA 26, LTRT3




LX 10,M117

SA 26, TTL

oTTl NOP
LA 26,TTL,10
SM 26,TTL,10
JMGI 10,0771
J oTY

OTW J 0
LM 44844
+0052400000000
+
+0660000000000
LMy 3,PCID
+X,ERIND
LA 264X
SLJ DCD
SA 264X
J OTwW

DCD J 0
SX 10,0104
LX 10,NOQ

DCD1 TNZ NOQ,,01
J DCDlA~1
TNE 26,QXTBL,10
Jd DCD2
JMGI 10,DCD1
AA 26, KEY

DCD1A AA 26, ABAN<
£X 10,0104
16 26 3BBNK3
J ATL
J DCD

DCD2 LA 26,QXTBL+1,10
J DCD1A

DC DK + 0

LoC J Q0
LA 15,L
T6 15,B0UND,,01
J LTL
SA 2650415
AA 15,1,4016
SA 15,L
J LOC

814 +0

X +0

Y +0

1 +0

] +0

Wl +0

w2 +0

W3 +0

Wa +0

W5 +0

(1.} +0

w7 +0

w8 +0

W9 +2

W10 +0

Wll +9

W12 +0

Wl3 +0

Wlé +0

KEY +0

U +0




PRVOP

ALDT

EXA21

ALDT1

ALOT2

EXA22

ALDT3

CRONT

BADCD

+0

+1)

T2z GUARD» 210
J $-1

LX 2,BUFF

LA 17,0,3

AX 3,1,,015

SA 17,ALDT3+1
SX 3,4

LA 17,1,,017
T2 SW1l

J ALDC

SA 17,GUAR) 4,010
LA 18,CRDT

SA 18,CR22

LA 18,LICC

SA 18,105

LA 18,LFCC

SA 18,105+1
TNZ TSI1G,,010

J ALDT1

EX 105

EX 105+1

]

Sz TSIG,,010
TNZ TS1G,y,011

J ALDT2

LX 151,,017

J RDIO

NOP

LA 18, IRCD, 2
SA 18,RCRDE,2
Sz IRCD,2

JMGI 2,ALDT2

EX 105
EX 105+1

]

LM 3,PCID
+0P,L,ERIND

J 04

LA 19,201,, 015
SX 5,CDRAR, ,01
SSL 19,2

TNE 19,0104+ 016
J SW10

SA 19,CSIG

TNE 19,016,, 016
J SWle6

TNE 19,0175, 016
J SW17

TE 19,013,, 016
J BADF

SLY CRGE

LA 20,CRDN1 +1
LA 19,CRDN1
SLJ 10TYP

LA 20,CRDND
SLJ) ALTER

LA 19,80RD

LA 20,CARD

SLJ 10TYP

LM T STALL
AALY ALDC
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SH16

SWH17

SW10

CDRAR

LDdC

ALDC

CID

cIDo

CiDl

CID2

CID2A

ALDC2

LDC3A

FAN

CRGE
20,CRDN2+1
19,CRDN2
BADCD
12,0201, 4016
T+ INTRK

ALDC
19,CRDNI]
19,1,,016
19,CRDNI
5¢0+,015

12

05

16,20C

494

16,842

494

16,COUNT
17,0,4
491,015
17,L0C34+]1, »02
17,18
17,LDC3A+1,,01
17,1,,016
17, TREY
17,ANX42,,01
CSIG,,010
CID

351,,015%
12,CRGVL
12,CRGV2

CSIG
3,CID2As»1
1,P12
3,M1P19

RCRDE, 3

39 “2

014, ICRD,1
014,CID5
11,P12
014,CIDS
014,036
015,CIDS
014,7BL3C,,016
014,CID2,,1

023,0
3,C1ID3
11)511016
CIDl1
1,11.,5016
CIiDO
3,044+015
12,CRGVL
12,CRGV2

OCIND
ALDT3
3,PCID

16, COUNT
16,FL1

88




ANX4C

c1D3

C1D4
CIDS

CID6
NTCH2

NTCH3

NTCH4

ALT

ALTIJ

SW40

DoC
DIC

TSTMD

PACI

PACI

16,2PC
0y 4

16, COUNT
184 NUMEF

18,LDC3A+1,,02

443,,015
ALDC
3,C1ID4%,,01
024

CID5,11

025
0244RCRIE, 1]
025,RCRIE, 1

023,6
023,12
023,18
023,24
023,30
023,36
0

13,MODE
69yXR22
ALT

19,MODE+1
69XR23
ALT

19,MODE+ 2
64 XR24
19,MODEI
19,CUIA, 6
19,S5CUIA.
6ySCUIA+1.
5,SCUIA¢+2,
6

6,SCUIA, ,015

64DICs,4010
6400C,+J10
6y M2
18,201,,015
18, IMASK
19,SWSTR
19,2
19,010,,016
TSTMD

19, INTWD,6
19,130,5%
19,MODEI
19,DIC

0

$+2

0

SIG,6
5:SCUlA+2

0,5.

MODEI

ouTPT
18,2014,015
18, IMASK
19,054+: 016

STORE CulA
STORE XR2N
STORE PROGRAM LOCATION

RETURN TO PROGRAM
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J LGEOF

TNE 19,044,,016
J LGERR
TNE 19,050,,016
J LGERR
TNE 199y074,,016
J NTRLK~3
TNE 19,0704, 016
J SW4Q
TNE 19,034,,016
J BADF
TNE 19,0244, 016
J NTRLK
LM TsMFAIL
LGEOF LX 5¢SCUIA+]
LA 194144017
SA 19,7516G4,5,011
J SW40
LGERR LX 5»SCULA+1]
LA 199154017
SA 19,TSIGA,5,012
J SW4O
LGEOY LX 5:SCUIA+1
LA 19,01,,217
SA 19,751GA,5,013
J SWa40
LA 12,5CU14,,015
SSC 12,30
J SW4d
LMY Ty TNTRK
NTRLK X 5,6
LA 19,JALTY
SA 19,130,5
EX ACI,6
AX 5¢5
AALJ $+1
EX I105,5. EXECUTE 1/0
EX 105+1,5
W
OUTPT LA 18,2014, 015
AND 18, IMASK
TNE 19,044,,016
J WRTER
TNE 19,052,, 016
Jd WRTER
TNE 19,070,016
k] WRTER
TNE 19407444016
J NTFLT-3
TNE 19,060,016
J LGEOT
TNE 19,024,4 216
J NTFLTY
TNE 19,034,,016
J4 BADF
LMd TyMFAIL
WRTER LA 19,BSPK. ERROR REPEAT COUNTER
AA 19,1
TNE 19,36,016
N T+ TFAIL
SA 19,BS5PK
LA 19, 4A
SA 19,130,5%
LA 19,SCUIA,,22

80




SKIP

NTFLT

SWSTR
IMASK
LDT

Ar

AND

SA
EX
AALY

EX

LA
AND
TNE

TE
LMy
LA
SA
EX
AATJ
EX

LA
AND
TNE

TNE

TE
LMJ

SA
LA
SSC
LMJ

ANX

19,8SP

19,8BSPF

19,SKPIT

20+ SKPF

ACI,6

$+1

LFC,6. BACKSPACE BLOCK

18,201,49015
18, IMASK
19,040,4016
SKIP
19,060,,016
TyMFAIL
19,48
19,130,5%
ACIy6

$+1
LFC+3,6. SKIP AND ERASE

18,201,, 015
18, IMASKC
19,044,, 016
WRTER

BSPK

19,040,, 016
NTFLT
19,060,,4 016
TyMFATL
19,414,017
19,TSIGA 4,213
12,SCUlA,,215
12,30

T+ TNTRK
6,SCUIA, ,015
69294315
19,JALT
19,130,545
ACIL,6

5,6

5+6

$+1

105,5. EXECUTE REMQOTE I/0

I05+1,5

01009200~ XERF
17,044
441494015
17,LDT34+1,,02
17,18
17,LDT734+1,,01
174144016

17, TREY
17,ANX44,,01
17,1,4,017

44 WRTX4G

3,P12

18,15

18,036

18,LGIN

18,842
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LTG
Lca2

L102

LC2A

LC2B

Lcac

LC2D

ANA

18,L76

17,GUAR),,210
MODE
18,LIC2
18,105
18,LFC2
18,105+1
15,GWV1, »1
1842044216
18,GWV1, ,02
15,LDT2% 4,1
15,LD722+1,,1
15,18
16,LC28
15,BSF,4, 5
18,GWV11
1B42,4,017
18,GWVA
18,NOP
18,105
I105+1

234 XR22

16,TSIGA,2
17,7S1GA,2,010
3.4

16,LC2D
18,020
18,020
154BSR 44 5
18,GWV11
184144017
18,GWVA
18,NOP
18,105
TSIGA, 2,910
tcac

105+1
24¢XR22

17,GUARD 4,210
105+1
29XR22

16,FL1
16,2PC
Lca2c

020

LC2A
18,6WV11
18,GHWVA
15,RDy 45
18,10X1
18,XLIO
18,XLI01
18,L102
18, XLI0+1
18,XLIOL+1
18,L102+1
18,XLI0¢2

92

LA 19,LJ




Lc3

LCB3

LI03

LC3A

LC3cC

LC3D

FAN
TEP

Sz

J

LA
SA
SA
LA
SA
SA
LA
SA
SA
LA
SA

18,XLI0L+2
18,J41IC2

184 XLIN+3
18,XLI01 +3
LDT2
17,GUAR) ,,011
MODE+1
18,LIC3
18,105+2
18,LFC3
18,105+43
15,GHV2y 41
18,2044216
18,GWV2, ,02
15,L0T22,,1
15,LDT22+1,,1
15,18
16,LC38
15,BSF1, 5
18,GWV1i2
1842,,017
18,GWVR
18,NOP
18,105+2
[05+3
29XR23

16,TSIGA,2
17,7S16A,2,010
3,4

16,LC3D
18,020
18,022
154BSR1y 45
18,GWv12
18,1,,017
18,GWV8B
18,NOP
18,105+2
TSIGA,2,01D
LC3C

105+3

2y XR23

174GUARD,,011
105+3
2+ XR23

16,FL1
16,2PC
LC3C

029

LC3A
18,GWV12
18,GWVS8
154RDL 49 5
18,I0X1¢1
18,XLI10
18,XLIO01L
18,I10X+1
18y XLID+1
18, XLI0L +1
18,LI03¢+1
18, XLID+2
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LC4

LCB4

LID4

LC4A

LC4B

LC4C

LC4D

18, XLID1+2
18,J1C3
18,XLI0D¢3
18,XLI0L+3
LDT2
17,GUARD 4,012
MOOE+2
18,LIC4
18,105+¢4
18,LFC4
18,105+5
15,GWV3,,1
18,2044216
18,GWV3, 402
15,LDT22,4,1
15,LDT22+1,,1
15,18
16,LC48
15,BSF2y 45
18,GWV13
1842,4017
18,GWVC
18,NOP
18,105+%
105+5

2+ XR24

16, TSIGA,2
17,7S164,2,010
3,4

16,LC4D
18,020
18,020
15,BSR2y 45
18,GWvV13
18451,,017
18,GWVC
18,NOP

18, [05+4
TSIGA, 2,010
LC4C

ID5+5

291 XR24

17.GUARD 4,212
105+5
2:XR24

16,FL1
16,2PC
LC4C

020

LC4A
18,GWV13
18,GWVC
154RD244 5
18,10X1¢2
18,XLIO
18,XLI01
18,10X+2
18,XLI0+1
18, XLI0OL+1
18,L104¢1
18,XL10+2
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LDT2
XL 1ol

LDT2A
LbDT28

EROUT
Lo2B

Lbt2C

XL 10

LDT3A

ANX4A
PRYNT

WRT

WRT1

WRTO

18,XLI01+2

LA 18,J1IC4
SA 18,XLI0+3
SA 18,XLI01+3
TNZ TSIGA, 2,910
J LDT2A
RES 4
S2 TSIGA,2,010
NOP
TNZ TSIGA, 2,911
J LD23
Sz TS1GA,2, 9011
LA 18,FL2
SNA 18,010020-XERF
SA 17,TSI1GA,2,010
J 3,4
TNZ TS1GA, 2,212
J LoT2C
Sz TSIGA,2,012
LA 18,FL1
SNA 18,0100) )3-XERF
J EROQUT
LA 18,%,3
Sz $,3
SA 18,RCRDz,3
TLEM 3,19,,016
J LbT2C
RES 4
SA 16, COUNT
L~MJ 3,PCID
+0
SX 4y WRTX4
LA 18, NUMEF
SA 18,LDT34+1,,02
LX 3,P12Z
LA 16,COUNT
FAN 16,FL1
T0P 16,2PC
J 0y4
ANX 44934,315
J LDTZ2A
LA 17,1,4016
SA 17,PRSIS
SZ 0100000~ XERF
LA 1741449016
SA 16,COUNT
SA 15, WRTXS
TNZ NTRSG
J WRTO
SX 4y WRTX4
LX 4,TDELQ
LMJ 3,PCIE
+11TITLE
LA 16, COUNT
LX 4, BUFF
Sz NTRSG
NOP
LA 18,RCROF , 4
SA 18, TRCRD 4 4
JMGI 49WRTL
LX 4, WRTX 4
Sz 034
LA 154 WRT XS
LA 18,0,4

95

TEST EOF

ERROR TEST



AX 49154015

SA 18, WRT2A+1
SSL 18,18
AA 18+1,,016
MS1 18, TREY
SA 18,ANX43,,01
TNZ TS1GA, 2,013
J ALPH1
LNA 18,FL3
SA 18,0100)00-XERF
Sz TSIGA, 2,013
J 3,4
ALPHYI LA 18,15
SSL 18,036
AA 18+GINST
SA 18,842
NOP
NOP e LA 7,4
SA 18,476
NOP
JTG NOP
c2 SA 17:GUARD ,,010
SA 17.M0ODE
LA 18,LFC2
SA 18,105
LA 18,L0C2
Sa 18,105+1
SA 15,GWV]1s sl
SA 15:WRT3C,,1
SStu 15,18
T2 TSIGA,2, 010 o TEST FOR BSR BEFORE WRITE
J C2A
SA 15,8BSR,4,4 5
LA 18,GWV11
ANA 18,021
SA 18,GWVA
€210 EX 105
SX 2+ XR22
W
Sa 17,7S1GA,2,010
C2A JNZ 16,C28 « COUNT
SA 15, WEF 4,45
LA 18,GWV14
ANA 18,021
SA 18,GWVA
LA 18,NOP
SA 18,105+1
EX 105
SX 24XR22
W
J 3,4
cz28 JP 16,C2C
SA 15,REW,4 5
LA 18,GWV1s
AA 189242017
SA 18,GWVA
LA 18,NGP
SA 18,105+1
EX 105
SX 24 XR22
w
SA 17,7S1GA»2,010
J 3,4
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c2c SA 154W0y4I5

LA 18,GWV1é
SA 18,GWVA
LA 18,C2I0
SA 18,X10
LA 18,10X
SA 18,X10+3
LA 18,NOP
SA 18,XI0+2
LA 18,40C2
SA 184 X10+4%
LA 18,C210+1
SA 18,X10+1
J WRTZ2
C3 SA 17,GUARD,,211
SA 17,MODE+ 2
LA 18,LFC3
SA 18,105+2
LA 18,L0C3
SA 18,105+3
SA 15,GWV2, 51
SA 15, WRT32,,1
SSL 15,18
T2 TSIGA,2,019
J C3A
SA 154BSR1,y 45
LA 18,GWV12
ANA 18,021
SA 18,GwWv8
C310 EX 105+2
SX 29 XR23
W
SA 17,7S1GA,2,010
c3a JNZ 16,C38 « COUNT
SA 15,WEF1,,5
LA 18,GWV15
ANA 18,021
SA 18,GWVB
LA 18,NOP
SA 18,105+3
EX 105+2
SX 29XR23
W
J 3,4
c38 Jp 16,C3C
SA 15,REW]Ly 45
LA 184GWV1S
AA 18,244017
SA 18,GWvB
LA 18,NOP
SA 18,105+3
£X 105+2
SX 29XR23
W
SA 17,7TS1GA,2,010
J 304
c3cC SA 15,W01,45
LA 18,6GWVY15
SA 18,GWvB
LA 18,C3I0
SA 18,X10
LA 18,C3[0+1
SA 18,X10+1
LA 18,NDP
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Ca

C&41I0D

C4A

caB

csC

WRT2
WRT2A

18,X10+2
18,J40C3
18,X10+%
18,10X+1
18,XI0+3
WRT2
17,GUARD 4,012
17,MODE+ 2
18,LFC4
18,105+%
18,LDC4
18,105+5
15,GWV3y,1
15,WRT32,,1
15,18
TSIGA, 2,012
CaaA
15,BSR2, +5
18,GWV13
18,021
18,GWVC
105+4
29XR2%

17,7T5164,2,010
16,C48
159WEF24 45
18,G4v1s
18,021

18,GWVC

18,NOP
18,105+5

105+4

29 XR24

3,4

16,C4C
15+REWN2: 45
18,GWV15S
18,2,,017
18,GWVC
18,NDP
18,105+5
105+4

231 XR24

17,75164,2,010
3,4
15,WD2,, 95
18,GWV15
18,GWVC
18,C410
18,XI0
18,C410+1
18,XI0+1
18,NOP
18,X10+2
18,10X+2
18,XID+3
18,J0C4%
18,X10+4%

3,PCIE
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5X 4y WRTX4

LA 18,ALF,0 1
SA 18, WRT24+1,4,1
LA 21,1817
ar 21, WRT3Z
SA 22y WRT3Z
LX 3,P12
LX 4, BUFF
WRT3 LA 21, TRCRD,3
OR 21,RCRDF,3
SA 22+RCRDF 43
LA 21,020,,016
TNZ RCROF, 3, 015
SA 21,RCRDF 43,015
TNZ RCRDF,3,014
SA 21,RCRD* 43,014
TNZ RCRDF, 3,013
SA 21,RCRD=,3,013
TNLZ RCRDF, 3,012
SA 21,RCRDF,3,012
TNZ RCROF,3, 011
SA 21 ,RCRDF 43,011
TNZ RCROF, 3, 010
SA 214RCRDF,3,010
LA 22+RCRD* 43
WRT3C SA 2299923
JMGI 4, WRT3
T PRSIG
J PRINT
X110 RES 5
FAN 16,FL1
LX 4, WRTX4
TOP 16,2PC
J WRT4A . JUMP, COUNT IS ZERD
LA 18,T7516G4,2,013
AA 18,034
SA 18,034
ANX4B ANX 493445015
J WRT2
HWRT4 S2 PRSIG
TNZ TSIGA,2,013
J 044
LA 18,FL3
SNA 18,0100000-XERF
J Orc
LOCAT J $
R1 EQU 0101
LR R1,0100, ,016
LX 12,M1P63
NOP
SE 25,T8L3Z ,+12
LX 12:4,4016
AX 12:1,44016
J LOCAT
PRINT LX 8,M1P19
NOP
LA 25,0PRIN,+8,015
StJd LOCAT
SAa 12,0PRIN,8,015
LA 25,0PRIN,8,014
SLJ LOCAT
SA 12,0PRIN,8,014
LA 25,0PRIN,8,013
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PROUT

PRLCK

M1P63
GWVPA

GRVPB
PRSIG
LRY

FCM

MAG

LGT
LBC2

StJ

SA 12,0PRIN,8,013
LA 25,0PRIN.:8,012
SLJ LOCAT
SA 12,0PRIN,8,012
LA 25,0PRIN,8,011
SLJ LOCAT
SA 12,0PRIN,8,011
LA 25,0PRIN,8,010
SLJ LOCAT
SA 12,0PRIN,8,010
JMGI 8y, PRINT+1
LFC 13,GWVPA
NOP
L0C 13,GWVP3
W
pDuC 13
LA 19,201,99015
SSL 19,2
TNE 19,010,+ 016
AATY X10+5
TE 19,017,4+ 916
LM TyMFAIL
LA 12,0301, 4916
LMJ 7, INTRK
AATY PROUT
~-1,63
+1y8+1
+3120001000001
+22,CPRIN
+)
SZ 013000~X ERF
LA 1640,4 . STORe X
SA 16, MAG,, 1
SA 16:FCM,s 1
SSL 16,18
SA 16,LAX,» 1
SA 16, ARGXy 91 o« X
SA 169,LNA,, 1
SA 165SAX 40 1
LA 17,CH265
FA 17,%
SA 18,LXYyy 1
SA 184ARGXy 2
LA 16,8
LA 17:1+4017
LA 18,15
SSL 18,036
AA 18,BGIN
SA 18,%+¢2
SStL 15,18
NOP
SA 18,LGT
NOP
J $
SA 17,GUARD 4,010
Sz MODE
LA 18,L1IC2
SA 18,105
LA 18,LFC2
SA 18,105+1
LA 18, ARGX
SA 18,GHV1
INZ 16,L8C23

LOCAT
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LBIO

LBC2A

LBC28

LBC2D

LBC3

LBC3A

LBC3B

LB8C4

LBC4A

SA 15,8BSF 495

LA 18,6Wv 1l
AA 18,2,,016
SA 18,GWVA
LA 18,NOP

SA 18,105

EX I05+1

SX 2+ XR22

W

SA 16,7S1GA,2
SA 17,7S16A,2,4010
J 1,4

JP 16,LBC2D
J LC2B+1

LA 18,GWV11
AA 18,17

SA 18,GWVA
SA 153RBy 45
LA 18,10X1
SA 184 XB1

LA 18,XRC2
SA 18, XBI1+1
LA 18,10X

SA 18,XBI+2
LA 18,J1C2
SA 18, XBI+3
J LBT2

SA 17,GUARD 4,311
S2 MODE+1

LA 18,LIC3
SA 18,105+2
LA 18,LFC3
SA 18,105+3
LA 18,ARGX
SA 18,GWVv2
JINZ 16,1LBC 3
4 LCB3

JP 16,L8C33
J LC3B+1

LA 18,GWV12
AA 18,17

SA 18,GWVS
SA 154RB1,4, 5
LA 18, 10X1+1
SA 18,XBI

LA 184 XRC3
SA 18,XBI+1
LA 18, 10X+1
SA 18+ XB1+2
LA 18,J1IC3
SA 18,XBI1+3
J LBT2

SA 17,GUARD 4,212
Sz MODE +2
LA 18,LIC%
SA 18,105+%
LA 18yLFC4
SA 18,105+5
LA 18,ARGX
SA 18,GWV3
JNZ 16,LRC4A
J LCB4
JP 16,L8L43
J LC4B+1
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LBC4B LA 18,Gwv13

AA 18,17
SA 18,GWVC
SA 154RB2,,5
LA 18,10X1+2
SA 18,X81
LA 184 XRC4
SA 18,XBI+1
LA 18,10X+2
SA 18, XBI+2
LA 18,JI1C4
SA 18,XBI+3
LBT2 NOP
XB1 RES 4
TNZ TSIGA, 2,011 « EOF TEST
J LBT2A
LA 18,FL2
SNA 18,010D200-XERF
J 14
LBT2A TNZ TSI1GA,2,012 « ERR TEST
J COMP2
LA 18,FL1
SNA 18,0130200-XERF
COMP2 LX 3,LX6
NOP
LAX LA 264%,3
JP 26,8+3
LNA LNA 26,9%
OR 26,S1IGN
SAX SA 264%$,3
TLEM 3,LXY
J LAX
J 1,4
PBTY Sz 0100000~ XERF
LA 16,044
SA 16,AMAG, ,01
SA 16,AFCM, ,01
SSL 16,18
SA 16,ALAX, ,01
SA 16,ARGXy 41 X
SA 16,ASAX, ,01
SA 16,BRARA,,01
SA 16,8RAR3,,01
LA 17,CH265
AFCM FA 17,$
SA 18,0 XY 491
SA 18, ARGX, 42
SAa IB'BRAR:'p‘)l
AMAG LA 16+ %
LA 17,4145017
LA 18,15
SSL 18,036
AA 18,PGIN
SA 18,842
NOP
NOP
SA 18,PT6
SSt 15,18
PTG J $
pPL2 SA 17,GUARD,,010
SA 17,M0DE
LA 18,L0C2
SA 18,105+1
LA 18,LFC2
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SA 18,105

LA 18,ARGX « Y = 0OF WORDS (W)
SA 18,GWV1
INZ 16,PC2A
SA 15;WEF,4 5
LA 18,GWV1%
ANA 18,17
SA 18,GWVA
PC2W LA 18,NOP
SA 18,105+1
EX 105
$X 29 XR22
W
J 1,4
PC2A JP 16,PC28
SA 15,REW,, 5
LA 18,GWV14
AA 1842499016
SA 18,GWVA
J PC2W
PC2B SA 154WB, 45
LA 18,GWV14%
AA 18,17
SA 18,GWVA
LA 18, I10X1
SA 18,XI0P
LA 18,XRC2
SA 18, X10P+ 1
LA 18,10X
SA 18,XIDP+2
LA 18,40C2
SA 18,X10P+3
J PBT2
PC3 SA 17,GUARD,,+D11
SA 17,M0DE+1
LA 18,LFC3
SA 18,105+2
LA 18,L0C3
SA 18,105+3
LA 18, ARGX
SA 18,GWV2
JNZ 16,PC3A
SA 15,WEF1l,,5
LA 18,GWV15
ANA 18,17
SA 18,GWVB
PC3W LA 18,NOP
SA 18,105+3
EX 105+2
SX 29 XR23
v
J 1,4
PL3A JpP 16,PC38
SA 15,REWLy +5
LA 18,GWV15
AA 18,2,4016
SA 18,GWv8
J PC3W
PC38 SA 154WBL 4y 5
LA 18,GWV15
AA 18,17
SA 18,GWV8B
LA 18,i0X1t+1
SA 18, X10P
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PC4

PC4W

PC4A

PC4B

PBT2
COMPL

ALAX
i AS AX

\ x1op

BRARW

|
|
|
{ BRARA
|

18,XRC3
18, XI0P#+ 1
18, 10X+1
18,X10P+2
18,J0C3
18,X10P+3
PBT2
17,GUARD ,,,012
17,M0ODE+2
18,LFC4
18, 105+%
18,L0C4
18,105+5
18,ARGX
18,GWV3
16,PC4A
15yWEF 2y +5
18,GWV1S
18,417
18,GWVC
18, NOP
19,105+5
105+4

29 XR24

1,4
16,PC48
15,REW2y 45
18,GHY15
18,254,016
18,GWVC
PC4W
15,WB2,4,5
18,GHWV1S
18,17
18,GWVC
18,10X1+2
18,X13P
18, XRC4
18, X10P¢+1
18,10X+2
18,X10P+2
18,40C4
18,X10P¢3
$+1

3.LX6

26,%,3
264843

25426

25+ SIGN
26:%,3

3,LXY

ALAX

4

TSIGA,2, ,013
BRARNW

18,FL3
18,0100)00~-XERF
3,BRARC

18,0,3
18,BRAR3I+1
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BRARB

BRARC
LXY

LX6

SIGN
WR TX5
PCIE
RCRDF
PCIEA

PCIEB

NUM

NUMK

FULL

SN 18,17
0oRrR 17,SIGN
SA 18,0,3
JdMGI 3,BRARW+ ]
J 1,4
-14+0
+0,0
+1,0
+5400700000000
+5
PCIE
J PCIEA
RES 20
SX 3,PCIEA+1,,1
NOP
LA 014,PCIEA+Ll,,1
AA 01l4,%1,,016
SA 014,RAR, »1
LA 014,0,3
LX 3,M1P19
Sa 0149SGN, 0,1
SA 014,NUM, 0,1
SA 0l4,ALF, 0,1
SA Ol4,FULL 40,41
DSL 014,18
SA 014,7C8
NOP
SZ RCRDF, 3
JMG I 3,82
Sz CNU
Sz WNO
Sz FLDNGC
LM 11,DR
TNZ N
J RAR
LA 015,N
SA 015,N+1
LA 015,M1M1
AH 015,N
SA 015,N
LX 11,N
LA 015,K
Jz 015, FULL
TNE 015, TREY
J SKP
TNE 015, TWO
J ALF
LA 0l4,FILL
S?7 023
TP 014
LA 023,NEGS
LMJ 3,CIRS
LM Ol4a,FILL
FA 014,CH256
AND D15, MASC]
SA 016, INP
LA 014, NUMLC
SA 0l14,UPD]1
J UpPD
JMGI 11,NUM1
J NUM1
LM 014,FItL
FA 014,CH256
AND D15,MASK ]
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NUML

ALF

ALF1

ALF2

ALFK
uPD

UPD1

SKp

RAR
DR

0164 INP
014,NUMC
014,UPD}
015, INP
014
014,TBL, 11
014, WRD
015, INP
0154 WRD
1,015.,1

023,CTBL +90,1
3,CIRS$

upPD

O0l4,FILL
014,CH256
015,MAS(1
0164 INP
O014,ALFC
014,UPD1
016, INP

015
015,ATBL,11
015,WRD

0164 INP

0224 WRD
022,CTBL 44016
022,ALF2,,01
023,90

3,CIRS

UurPpD

11,ALF1
017,CND
017,0NE
317,SIx
017,2ZR0O SIX L CNO
017,CNO

017

upPD1

017.,WNO
017,0ONE

017, WND

FILL

015, SGN

015, 0NE
015,SGN, Gy 1
015,NUM, 0,1
O15,ALF, 0,1
015,FULL 4041
PCIESB
015,CNO

014

015,N+1
014,5IX

014, WND
014,WNO
015,CNO
PCIER

1,DRX1
11,DRX,, 01
1,FLDONO
1,0R1
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DR1

DRX

1C8
DR X1
CIR$

CIRX

CIR1

CT8L

DSL
OSL

+

PR IR I I S S

014,71C8B
014,DRX+1
14M1PL7
015,244
015, TEM?]
N15,144
015,TEMP 2
01542+ 4%
015,TEM?3
4, TREY
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