o
The Engineering Staff of
TEXAS INSTRUMENTS INCORPORATED
Semiconductor Group

TM 990/401-1

- TIBUG
MONITOR
LISTING

JUNE 1977

TEXAS INSTRUMENTS

OOOOOOOOOOOO



IMPORTANT NOTICE
Texas Instruments reserves the right to make changes at any time in
order to improve design and to supply the best product possible.



TABLE OF CONTENTS

INTRODUCTION

1.1

1.2

1.2.1
1.2.2
1.2.3
1.2.4
1.25
1.2.6
1.2.7

General . e
Summary of TIBUG Operation
Startup . .

Baud Rate Detect

System Initialization
Input/Output . ..
Microterminal Operations .
Single Step .

Memory .

TIBUG FLOW CHARTS

TIBUG LISTING .

1-1
11
11
1-1
1-1
1-1
1-1
1-2
1-2

2-1

3-1






1.1

1.2

1.2.1

1.2.2

1.2.3

1.2.4

1.25

SECTION 1

INTRODUCTION

GENERAL

This manual contains the flowcharts and listing for the TIBUG monitor used on the TM 990/100M microcomputers.
For detailed information on use of this monitor, see Section 3 of the TV 990/100M Microcomputer User’s Guide.

Within this manual, Section 1 contains a summary of the TIBUG monitor operation, and Section 2 contains flow
charts of the monitor, each chart corresponding to a particular part of the monitor listing contained in Section 3.

SUMMARY OF TIBUG OPERATION
STARTUP

The TIBUG Monitor is entered via an interrupt caused by the RESET switch on the microcomputer board. This
interrupt is the level-zero interrupt with its vector at locations 0 and 2 in memory.

BAUD RATE DETECT

After startup the monitor then starts sampling the TMS 9902 for the character ‘A’. The monitor then counts the
width of the start bit of the first character input by looping through instructions. In fact, this character can be any
character whose ASCII representation has a one in the low order bit; e.g., A = 41 16. This count is compared to four
entries in a table. It should be noted that the number of times through the loop will depend on the clock rate the
microprocessor is using. If the clock rate changes, the entries in the table must be recalculated. After the baud rate
has been detected, the TMS 9902 is set up and a banner message is printed, indicating what version of TIBUG is
being used.

SYSTEM INITIALIZATION

Following the banner message output, the monitor sets up its own workspace and initializes four flags starting at
memory location FFF415. At this point the microterminal, if present, will send the character ‘2’ to the TMS 9902.
The Monitor will wait a short period for the ‘Z’ and if it doesn’t appear, the Monitor assumes that a device other
than a TM 990/301 Microterminal is connected to the TMS 9902. If a ‘Z’ is present, control will go to the
microterminal command scanner which will accept and process entries from the microterminal. if the microterminal
is not present, a question mark (?) prompt is output. The user may now enter one of several one-character
commands to the monitor. A table lookup is then performed and control is transferred to the proper coding. After
each command is processed, control is returned to the TIBUG Monitor.

INPUT/OUTPUT

All input and output functions between external peripheral devices connected to the TMS 9902, including the
microterminal, are handled via Extended Operations (XOP’s). All XOP vectors are in memory locations 40 to 471¢
and 60 to 7F16. These locations reside in EPROM.

MICROTERMINAL OPERATIONS

Instructions sent to the Monitor from the microterminal are decoded in a jump table. If an invalid instruction is sent

from the microterminal, the Monitor waits for another instruction. The microterminal part of the Monitor utilizes
twao unique XOP’s (0,1) for sending data to and from the microterminal.
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1.2.6 SINGLE STEP
The TIBUG Monitor has the unique ‘‘single step”’ command, which is a combination of hardware and software.
Single-stepping is accomplished using the LREX instruction. This LREX instruction permits one instruction to occur
and then causes an interrupt. The interrupt service routine prints the Workspace Pointer (WP), Program Counter
(PC), and Status (ST) contents after the single instruction is executed.

1.2.7 MEMORY

TIBUG is EPROM-resident in memory locations 0 to 7FF1g.-A minimal amount of RAM (40 words, FFBO to
FFFF1g) is also needed for workspaces and flags.

1-2



SECTION 2

TIBUG FLOW CHARTS

Flow charts are provided in the following sequence:

Flow Chart

Page

2-3

24

26

2-6

2-7

2-8

2-12
2-14
215
2-16
217
2-18
2-19
2-21
2-25
2-26
2-28
2-29
2-30
2-30
2-31
2-32
2-33

Title

System Initialization and Command Scanner
XOP 13, Read Character

XOP 12, Write Character

XOP 11, Read a Character and Print It Out (Echo)
XOP 14, ASCH Message Output

M Command, Memory Inspect/Change

XOP 9, Hex Input Routine

XOP 10, Hex Qutput Routine

S Command, Single Step Execution

Unmaskable Load Interrupt

B Command, Breakpoint

XOP 15, Output WP, PC, and ST Contents

C Command, CRU Inspect/Change

W Command, Workspace Register Inspect/Change
R Command, WP, PC, and ST Registers Inspect/Change
D Command, Tag Dump of Memory

L Command, 990 Tag Format Loader

F Command, Find Value in Memory

H Command, Hex Arithmetic

T Command, Set Baud Rate

XOP 0, Microterminal Qutput Routine

XOP 1, Microterminal Input Routine

Z Command, Microterminal Command Scanner

2-1

Listing
Page

0004
0008
0009
0012
0013
0014
0016
0018
0019
0019
0020
0020
0021
0023
0025
0026
0029
0034
0035
0036
0037
0038
0039






SYSTEM INITIALIZATION AND COMMAND SCANNER

Listing Page: 0004

q: RESET ENTRY POINT

N
— HAS AN ‘A’ BEEN ENTERED?
Y
BAUD RATE DETECT
)
f OUTPUT BANNER MESSAGE

SET UP SINGLE-STEP VECTOR

ARE WE CONNECTED TO THE MICROTERMINAL

@ GO TO MICROTERMINAL PROCESSING
(P2-33)

R

OUTPUT A PROMPT?*

RECEIVE AND PRINT A COMMAND

———— IS THE COMMAND VALID?

GO PROCESS COMMANDS

A0001543
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XOP13, READ CHARACTER
Listing Page: 0008

( ) ENTER READ CHARACTER XOP

SET UP 9902 CRU ADDRESS

N
DO WE HAVE A CHARACTER?
Y
INPUT AND SAVE THE CHARACTER
Y
DISABLE 9902 INTERRUPTS
( ) RETURN

A0001548
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XOP 12, WRITE CHARACTER
Listing Page: 0009

( ) ENTER WRITE CHARACTER XOP

SET UP CRU BASE OF 9902

IS TRANSMIT BUFFER REGISTER EMPTY?

OUTPUT THE CHARACTER

WAS A CARRIAGE RETURN QUTPUT?

WAIT FOR TRANSMISSION TO END

RETURN

ARE WE IN THE DUMP ROUTINE?

IS THIS ON ASR33?

WAIT THREE NULL CHARACTERS

VF
RETURN

A0001549
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XOP 11, READ A CHARACTER AND PRINT IT OUT (ECHO)

Listing Page: 0012

o ENTER ECHO XOP

READ A CHARACTER, XOP 13

WRITE A CHARACTER, XOP 12

\
( ) RETURN

A0001548
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XOP 14, ASCI! MESSAGE OUTPUT
Listing Page: 0013

( ) ENTER MESSAGE QUTPUT XOP

O—

GET THE CHARACTER

ISIT A ZERO; I.E., END OF MESSAGE?

RETURN

WRITE A CHARACTER, XOP 12

A0001550



M COMMAND, MEMORY INSPECT/CHANGE

Listing Page: 0014

>

WORD ALIGN START AND STOP ADDRESSES

DO WE DUMP MEMORY?

(P 2-10)

SET UPPRINT COUNTER TO 8

PRINT ADDRESS LOCATION

PRINT LOCATION CONTENTS

WAS THE ESCAPE KEY DEPRESSED?

ARE WE AT END ADDRESS?

{P2-3)

A0001564 (P 2-9)
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M COMMAND, MEMORY INSPECT/CHANGE (Continued)

DECREMENT PRINT COUNTER

ISPRINT COUNTER ZERO?

(P 2-8)

DO CARRIAGE RETURN, LINE FEED

(P 2-8)

A0001565
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M COMMAND, MEMORY INSPECT/CHANGE (Continued)

PRINT MEMORY ADDRESS AND CONTENTS

ACCEPT NEW INPUT

UPDATE MEMORY DATA

WAS LINE TERMINATION A CARRIAGE RETURN?

GO TO MONITOR
(P 2-3)

A0001565 (P2-11)
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A0001566

M COMMAND, MEMORY INSPECT/CHANGE (Concluded)

(P 2-10)

(P 2-10)

DECREMENT MEMORY ADDRESS BY TWO TO LOOK
AT PREVIOUS WORD

WAS LINE TERMINATION A MINUS SIGN?

INCREMENT MEMORY ADDRESS BY FOUR TO LOOK
TWO WORDS AHEAD

2-11



XOP 9, HEX INPUT ROUTINE

Listing Page: 0016

o

)

\

/

Y
A00015vp 2-13) (P 2-13) D

ENTER HEX INPUT ROUTINE

RESET NUMBER INPUT FLAG

CLEAR ACCUMULATOR

READ A CHARACTER, XOP 13

ISTHIS A VALID HEX INPUT?

ISOLATE AND ALIGN DIGIT

SHIFT ACCUMULATOR LEFT FOUR BITS

ADD NEWHEX DIGIT TO ACCUMULATOR

INCREMENT INPUT FLAG

WAS THE CHARACTER A SPACE, MINUS SIGN,
OR CARRIAGE RETURN?

WAS THE CHARACTER A COMMA?

SET UP ERROR POINTER

RETURN

212



XOP 9, HEX INPUT ROUTINE (Continued)

CHANGE THE CHARACTER TO A SPACE

]

o ISIT ANULL CHARACTER?

RETURN VALUE AND TERMINATOR

BUMP PAST NULL AND ERROR POINTERS

db RETURN

RETURN THE TERMINATOR AND GET THE POINTER

y
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XOP 10, HEX OUTPUT ROUTINE
Listing Page: 0018

@ ENTER HEX OUTPUT ROUTINE (ONE DIGIT)

GET VALUE TO PRINT

SET UP DATA

SET DIGIT COUNT TO 1

(D) ENTER HEX OUTPUT ROUTINE (FOUR DIGITS)

GET VALUETO PRINT

SET DIGIT COUNT TO 4

_Y

CONVERT CHARACTER TO ASCI!I

WRITE A CHARACTER ,XOP 12

ALIGN NEXT DIGIT

DECREMENT DIGIT COUNT

- IS DIGIT COUNT ZERO?

A0001547 RETURN
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S COMMAND, SINGLE STEP EXECUTION

Listing Page: 0019

D) ENTER SINGLE STEP

SET UP TRACE FLAG

INITIATE LOAD INTERRUPT

VF
RETURN

A0001560
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UNMASKABLE LOAD INTERRUPT
Listing Page: 0019

ENTER LOAD

ARE WE IN SINGLE STEP?

e

(P 2-18)

ISTHE HALF FLAG ON?

< z
z <

(P 2-3)
ISTHE STEP FLAG SET?
GO TO THE TOP OF THE MONITOR
(P 2-3)
\
:j (P 2-36)

A0001560
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B COMMAND, BREAKPOINT
Listing Page: 0020

( ) ENTER BREAKPOINT HANDLER

WORD ALIGN ADDRESS

SAVE THE DATA

INSTALL XOP 15

( ) RETURN

A0001559
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XOP 15, OUTPUT WP, PC, AND ST CONTENTS

(P 2-3)

A0001559

Listing Page: 0020

XOP1'S ENTRY POINT

UPDATE USER PROGRAM COUNTER

RESTORE LOCATION

OUTPUT CONTENTS OF WORKSPACE POINTER, PROGRAM
COUNTER, AND STATUS

GO TO THE TOP OF THE MONITOR

218



C COMMAND, CRU INSPECT/CHANGE

Listing Page: 0021
C:) ENTER CRU INSPECT/CHANGE

UPDATE CRU BASE REGISTER

CLEAR THE WORD FLAG

ISOLATE BIT COUNT

IS BIT COUNT ZERO?

ISBIT COUNT LESS THAN 9?

SET THE WORD FLAG

COMBINE BIT COUNT WITH COMMAND

@k-——>
STORE CRU DATA
{ ; PRINT CRU DATA READ

GET NEW CRU DATA,

-— WAS THE DATA A CARRIAGE RETURN?

GO TO THE MONITOR
(P 2-3)

A0001571 (P2-20)



C COMMAND, CRU INSPECT/CHANGE (Concluded)

ARE WE USING EIGHT BITS OR LESS?

ALIGN THE BYTE

Y

COMBINE THE LOAD COMMAND WITH THE NUMBER OF BITS

G GO GET MORE CRU DATA

A0001572 P 2:19)
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W COMMAND, WORKSPACE REGISTER INSPECT/CHANGE
Listing Page: 0023

( ) ENTER WORKSPACE REGISTER INSPECT/CHANGE

GET THE WORKSPACE POINTER

r-— IS THE COUNT ZERO?

GO TO PRINT ALL REGISTERS
(P 2-24)

SAVE THE REGISTER NUMBER

FORM REGISTER ADDRESS

@7—’
f ; OUTPUT REGISTER CONTENTS

GET NEW CONTENTS

N WAS THE DATA A CARRIAGE RETURN?
Y
GO TO THE MONITOR
(P 2-3)
N
[ WAS THE DATA A SPACE?
Y
SET UP NEXT REGISTER
(P 2-23)
\

T

UPDATE REGISTER CONTENTS

[ | | SET UP PRESENT REGISTER MINUS 1
(P 2-22)

A0001561
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W COMMAND, WORKSPACE REGISTER INSPECT/CHANGE (Continued)

WAS REGISTER 0 JUST UPDATED?

GO TO THE MONITOR

CHANGE REGISTER NUMBER TO R -1

UPDATE REGISTER ADDRESS

J GO PROCESS NEW REGISTER
A0001562 (P 2-21)
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W COMMAND, WORKSPACE REGISTER INSPECT/CHANGE (Continued)

WAS REGISTER 15 JUST UPDATED?

GO TO THE MONITOR

CHANGE REGISTER NUMBER TO R+1

UPDATE REGISTER ADDRESS

J GO PROCESS NEW REGISTER

(P 2-21)
A0001562
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W COMMAND, WORKSPACE REGISTER INSPECT/CHANGE (Concluded)

A0001563

(P 2-3)

SET REGISTER NUMBER TO ZERO

PRINT CONTENTS OF THE REGISTER

UPDATE NEXT REGISTER ADDRESS

UPDATE REGISTER NUMBER

HAVE 16 REGISTERS BEEN PROCESSED?

GO TO THE MONITOR
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A0001553

R COMMAND, WP, PC, AND ST REGISTERS INSPECT/CHANGE

D

Listing Page: 0025

(P 2-3)

ENTER DISPLAY WP, PC, ST REGISTERS

SET LOOP COUNTER TO 3

SET UP ADDRESS OF WP

OUTPUT CONTENTS OF REGISTER

INPUT NEW DATA

WAS THE DATA A MINUS SIGN?

WAS THE DATA A CARRIAGE RETURN?

GO TO THE MONITOR

UPDATE REGISTER ADDRESS

DECREMENT LOOP COUNTER

IS LOOP COUNTER ZEROQ?

GO TO MONITOR
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D COMMAND, TAG DUMP OF MEMORY
Listing Page: 0026

( ) ENTER DUMP ROUTINE

GET ‘IDT* FROM OPERATOR

IS OPERATOR READY?

(P 2-3)

ZERO THE CHECKSUM

OUTPUT THE IDT TO CASSETTE

UPDATE CHECKSUM
[ S ] "y
OUTPUT ENTRY ADDRESS TAG TO CASSETTE

OUTPUT MEMORY DATA TO CASSETTE

HAS THE LAST ADDRESS BEEN DUMPED?

END OF RECORD?

UPDATE AND INVERT CHECKSUM

OUTPUT CHECKSUM TO CASSETTE

A0001567 (P 2-27)
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D COMMAND, TAG DUMP OF MEMORY (Concluded)

R
ZERO THE CHECKSUM
\
OUTPUT F TAG AND CARRIAGE RETURN
Y
ARE WE DONE WITH THE DUMP?
N
PRINT LINE FEED AND DELETE
S B
(P 2-26)
—
OUTPUT EOF AND NULLS TO CASSETTE
A0001568 A GO TO THE MONITOR
(P 2-3}
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L COMMAND, 990 TAG FORMAT LOADER
Listing Page: 0029

O ENTER TAG LOADER

GET TAG OFF CASSETTE

IS THIS A VALID TAG?

IS THIS A COLON?

PRINT OUT ERROR MESSAGE

Y

A GO TO THE MONITOR
(P 2-3)

ISTHIS AN ‘F* TAG

READ UNTIL END OF THE RECORD

PROCESS THE TAG

GET DATA AND PUT IN MEMORY

A0001569
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A0001552

F COMMAND, FIND VALUE IN MEMORY

>

A

(P 2-3)

Listing Page: 0034

ENTER FIND COMMAND

WORD ALIGN STARTING ADDRESS

SET UP COMPARE COMMAND

SET UP’INCT'COMMAND

ARE WE LOOKING FOR A WHOLE WORD?

CHANGE COMPARE COMMAND TO COMPARE BYTE

CHANGE'INCT'COMMAND TO INC COMMAND

BYTE ALIGN DATA

EXECUTE INCREMENT COMMAND

EXECUTE COMPARE COMMAND

DID THE DATA COMPARE?

OUTPUT MATCHING ADDRESS

HAVE WE REACHED OUR LAST ADDRESS?

GO TO THE MONITOR
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H COMMAND, HEX ARITHMETIC
Listing Page: 0035

( ) ENTER HEX ARITHMETIC COMMAND

Y

ADD THE TWO NUMBERS

f ; PRINT THE TOTAL

GET THE DIFFERENCE

‘ .
f ; PRINT THE DIFFERENCE
\
[ A | GO TO THE MONITOR
(P 2-3)

T COMMAND, SET BAUD RATE

Listing Page: 0036
O ENTER T COMMAND

Y

INVERT THE ASR FLAG

y

[ A l GO TO THE MONITOR
(P 2-3)

A0001551
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A0001544

XOP 0, MICROTERMINAL OUTPUT ROUTINE

Listing Page: 0037

ENTER XOP O

DO WE USE A DELAY?

GO THROUGH TIMER LOOP

SET UP COUNTER TO 4

STRIP OUT MSB NIBBLE AND CONVERT TO ASCI!

PUT OUT CHARACTER TO MICROTERMINAL ,XOP 12

SET UP NEXT NIBBLE

DECREMENT COUNTER

HAVE WE PUT OUT 4 HEX CHARACTERS?

RETURN
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XOP 1, MICROTERMINAL INPUT ROUTINE
Listing Page: 0038
D ENTER XOP 1

SET TRANSFER COUNTER TO 4

START WITH DATA EQUAL TO ZERO

_Y

SHIFT DATA LEFT FOUR BITS (1 NIBBLE)

\
/_’ ; GET NEXT FOUR BITS FROM MICROTERMINAL ,XOP 9

COMBINE NEW DATA WITH OLD DATA

DECREMENT TRANSFER COUNT

HAVE FOUR NIBBLES BEEN INPUT?

RETURN

A0001545
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Z COMMAND, MICROTERMINAL COMMAND SCANNER

Listing Page: 0039

l B) ENTER Z COMMAND FROM MONITOR
A
; GET A CHARACTER FROM THE MICROTERMINAL XOP 9

CLEAR THE DELAY FLAG AND STEP FLAG

SET THE HALT FLAG

Y IS THIS REALLY THE MICROTERMINAL?
N

GO TO THE MONITOR
(P 2-3)

\
N DO WE HAVE A VALID COMMAND?
Y

GET ADDRESS OF COMMAND FROM A TABLE AND GO
EXECUTE AT THAT ADDRESS

( ) ENTER PROGRAM COUNTER (EPC)

GET PROGRAM COUNTER FROM MICROTERMINAL , XOP 1

B WAIT FOR NEXT MICROTERMINAL COMMAND
(P 2-33)

A0001554
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Z COMMAND, MICROTERMINAL COMMAND SCANNER (Continued)

( ) ENTER STATUS (EST)
Y

STORE STATUS, XOP 1

WAIT FOR NEXT MICROTERMINAL COMMAND

CF

(P 2-33)

ENTER WORKSPACE POINTER (EWP)

2l

STORE WORKSPACE POINTER , XOP 1

WAIT FOR NEXT MICROTERMINAL COMMAND

@:

(P 2-33)

DISPLAY PROGRAM COUNTER (DPC)

-0

DISPLAY PROGRAM COUNTER ,XOP 0

WAIT FOR NEXT MICROTERMINAL COMMAND

CF

(P 2-33)

( ) DISPLAY STATUS (DST)
/
DISPLAY STATUS,XOP 0
|
B WAIT FOR NEXT MICROTERMINAL COMMAND
(P 2-33)

A0001555
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Z COMMAND, MICROTERMINAL COMMAND SCANNER (Continued)

(P 2-33)

A0001556

P

(P 2-38)

DISPLAY WORKSPACE POINTER (DWP)

OUTPUT WORKSPACE POINTER, XOP O

WAIT FOR NEXT MICROTERMINAL COMMAND

ENTER MEMORY ADDRESS (EMA)

STORE MEMORY ADDRESS, XOP 1

ENTER MEMORY DATA (EMD)

GET DATA AND PUT IN MEMORY, XOP 1

ENTER MEMORY DATA AND INCREMENT ADDRESS (EMDI)

GET DATA FROM MICROTERMINAL AND PUT IN MEMORY PLUS
INCREMENT ADDRESS, XOP 1

GET DATA OUT OF MEMORY

GO OUTPUT DATA TO MICROTERMINAL, XOP O
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Z COMMAND, MICROTERMINAL COMMAND SCANNER (Continued)

STEP RT

OUTPUT PROGRAM COUNTER TO MICROTERMINAL, XOP 0

GET THE DATA AT THE PC ADDRESS

SET THE DELAY FLAG

L GO OUTPUT DATA TO THE MICROTERMINAL
(P 2-38)

( ) STEP

|

SET THE STEP FLAG

CLEAR THE HALF FLAG

EXECUTE ONE INSTRUCTION

acootss7 RETURN
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Z COMMAND, MICROTERMINAL COMMAND SCANNER (Continued)

DO DISPLAY CRU (DCRU)

GET CONTROL WORD FROM THE MICROTERMINAL , XOP 1

CONSTRUCT STCR COMMAND

EXECUTE STCR COMMAND

L GO OUTPUT DATA TO THE MICROTERMINAL

(P 2-38)
A0001557
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Z COMMAND, MICROTERMINAL COMMAND SCANNER (Concluded)

( ) ENTER CRU (ECRU)

GET CRU DATA FROM MICROTERMINAL, XOP 1

SET UP LDCR COMMAND

EXECUTE LDCR COMMAND

\
Q) WAIT FOR NEXT MICROTERMINAL COMMAND
(P 2-33)

( ) HALT

SET THE DELAY FLAG

OUTPUT THE PROGRAM COUNTER, XOP 0

GET THE DATA OUT OF MEMORY

I

OUTPUT THE DATA ,XOP 0O

L ]

I B I WAIT FOR NEXT MICROTERMINAL COMMAND
(P 2-33)

A0001558
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SECTION 3

TIBUG LISTING

The TIBUG listing is arranged in the following order:

Listing

Page

0001
0004
0008
0009
0010
0012
0013
0014
0016
0018
0019
0019
0020
0020
0021
0023
0025
0026
0029
0034
0035
0036
0037
0038
0039

Title

System Definition

System Initialization and Command Scanner
XOP 13, Read Character

XOP 12, Write Character

System Messages

XOP.11, Read a Character and Print It Out (Echo)
XOP 14, ASCII Message Output

M Command, Memory Inspect/Change

XOP 9, Hex Input Routine

XOP 10, Hex Output Routine

8 Command, Single Step Execution

Unmaskable Load Interrupt

B Command, Breakpoint

XOP 15, Output WP, PC, and ST Contents

C Command, CRU Inspect/Change

W Command, Workspace Register Inspect/Change
R Command, WP, PC, and ST Registers Inspect/Change
D Command, Tag Dump

L. Command, 990 Tag Format Loader

F Command, Fi nd Value in Memory

H Command, Hex Arithmetic

T Command, Set Baud Rate

XOP 0, Microterminal Output Routine

XOP 1, Microterminal Input Routine

Z Command, Microterminal Command Scanner

31

Flow Chart
Page

23
2.4
25
26
2.7
28
212
2-14
2-15
2-16
217
2-18
2-19
221
2-25
2-26
2-28
229
2-30
2-30
231
2-32
2-33
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TIRUG

£2PRoW  #xx SYSTEM

MR -

‘e

0057 - E
005E NN
000 iy 0057 0000

OO0z

QOLD 0004

S O0O0A

, k; OO0A

L0008

2

DOLS OOAL_ 00O
' \ 3000E

| 0010

Nl

G A — OOLZ 0014
Sy D R § Ty & Y

LS00

" To01E
L0020

© o0z

3 0029
DOREA
O0LZ, O0ME
O0OZA

(8100
2 004
S O0O3A

O0LE OO0
.4

3 - _7\
FFFF 5 T
15

COO3E

S[eSMAL 247075 =R
DEFINITION #3#3#

16825022 FRIDAY, N 17,

7
o

W R H B R R AR TR RR IR
# INTERRUFT VECTORS

FFEQ DATA MREGS, INIT
014EY
FFEFW (.
FEFF Y
v

<
W pATA — 1111

DATA ZFF&E, FFoE, FFac, 2FFAC
MOT 70 B LSED

FFaC_
FFALC
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF
FFFF ¢ \0
FFFF o\
FFFF o\>
FFFF %
FFFF \M
FFFF S

DATA -1,-1,-1,-1,-1,-1,-1,=-15~-1,~1

| NT uEcT o, 3,4 vS&2L

DATA _11_11"1’"11‘17”11”17“11‘11“1

' FFFF 4

FFFF \7
FFFF A €
FFFF 14
FFFF \ A
FFEF \8

: FFFF €

FFFF 1D

DATA —1,-1

FFFF_
3?
INT |- EPrRO™M BhoE

WpP= 02
Pe o©3

1277,

FAGE 000Z



TIRUG
e SYSTEM
O0LL
QOLT 00480
o042
Q048 HOA4L
JINT YN
LY~ 00467 LHOAS
185 - DO4A
H,{ocmr:
“O04E

0070, QOS50

Woosz

NOS4

55)05/;.

NOSS

Q’ DOSA

) 1 DOSIC
o2F - loose

0071, ROLO
o3 ~~—-——+‘5¢3«3l_~~2

W D QO7 2 POLS
03¢ oot

o3y 0072 00&%
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6 3 0074 O0LL
. O0LE
G35 0075 0070
. 0072
030074 0074
0074

03 € 0077 007%
007A

0078 007C
g~ 007E

*O,\? :

SDEMAL 247075 #H 1482523 FRIDAY, JWIN 17, 1%77.

NEFINTTION #i#3# PAUE 0003

# XOF VECTORS
FFDA4 20 DATA XREGS, DTPTEN XUF O = MICRD TERMINAL CLTEUT
O4FE "2

FFD4, 22 DATA XREGS, INFTEN XOF 1
0734723

FFFF, v DATA ~1,-1,-1,-1 XOFS 2-7 = NOT DEFINED
FFFF 2%

FFFF.28

FFFF .7

FFFF2 & DATA ~1,-1,-1,-1,-1,~1,~1,-1

FFFF 29

FFFF 24

FFFF 2

FFFF 2.€

FFFF'2.D

FFFF.2:&

FEFF 2.F

FFD4 DATA XREGES, WHXETY XOF € = WRITE i HEX DIGIT
03327 ) :

FFD4 ~' ¥ DATA XREGS,RHENTY XOF % = HEX # INFUT
o2cE- - P&

FFD4 DATA XREGS, WHENTY XOF 10
O3

FFEA DATA EREGS, ECHOEN XOF 11 = ECHO
02537

FFC& DATA IREGS, WENTRY XOF 12
01B6"

FFC& DATA IREGS, RENTRY XOF 13 = READ CHARACTER
1AL

FFD4 DATA XREGS, MENTRY XOF 14
02SE“ :

FFEO DATA MREGS, XOPENT XOF 15

03y

MICRD TERMINMNAL  ITNFUT

HEX # OLTPUT

]

WRITE CHARALTER

MESSAGE QLT

Con vve 2 Aweo 7 pow
MR oo 48 —¥ 00SE

35

Lec.



TIRLIG

£ Fieptn
i

TOO s

Q033
[a1e k=3

QOO0
0021
Q092
QO3
0024
QO
0024
0027
0022
QO
0100
0101
0102
01032
0104
01095
Q104
0107

0108
0109

0110
ot11

011z
o011z

0114
011s
0114
0117
o11&
0112
01320
0121

QO34
QO3
Q0O%A
OO
OO2E
OOAOD
QOAZ
0O0A/4
OOAL

QOAL
O0OAE
OORO

OORZ
QOOR4
OORA
OO

01320

01

1
Oy=2z

Tl

SOEMAL
###1I20MMAND SEARCH ANDY SYSTEM INZ##s

QOO0
QOO0
0001
0002
0003
Q004
0005
0O00L
QOO7
QOO
OOO0OR
QOO

OO0

OZEO

D=2 FFRO
D84 0401

Q20

04641
1AFE
30D
1F15
16064
2F4%5
025
SA00
1402
0440

072"
AO

04
Q202

QOO

14825022 FRIDAY. JIN 17, 1%77.

w47075 =B

3E 3t 36 35 3 3 3 3 36 3 3 3 36 3 346 3 36 3 3 34 3 3B 30 3 3 336 3 0 3 3 3 3 3 M3 R

®# SYSTEM INT AND COMMAND SCANNER

36 3 36 34 3 3 A 3 3 38 3 3F 3 36 3 46 3 3F 3 36 30 36 5 3 3 3 R 3 3R 9 3 303 30 33
DXOF OTPT,0 ‘

DXOF INFT. 1

OXOFP WHX 1,3

DXOF RHEX, ¥

DXOF ECHO, 11

DXOF MESG, 14

DXOP READ, 13

EQL O

EQ O

o

Eind

EQL

el

EGL

Ein

EnLl

SZTART
ERET®G
STOP
KEY
IZOHINT
VALLIE
CHAR
TCOUNT
FOINT
WOEDY EQL
L INK Ec
CRUBAS B
*
# MONITOR ENTRY FOINT 220020
* .
MONTOF ERLL %
LWFI MREGS

N O D R R e

[

COMMAND SCAN ENTRY

INT WK

0
FFFL:

REG 1
REG 2

K1
R, SFFFL

CLR
LI

it "

ADDR OF
=ADDR OF

FuT MRES

Py 1

MOV
LI

#R1+, #R2+
K1, LOAD

ANDR OF
RETURN POINTER

FUT
MY

MoV
LI

R1,#R2+
TICEO s MIONTIOF
SET WP TICKE COLUNT
DEC COLNTER,
IF NOT DONE,
REG 12 = 20 =

CLE

DECT
JNES TICEN

MV RY,R12
TR 21 v IS
JINES EAN IF
READ CHAR 1F
[} CHAR, H5A00 DN

R1
TICEL R1
RIS
CRU OF

N3, 1512 ON
YES, GET

WE HAVE A 727,
N WAIT FOR
T MICRG

JNE SCAN IF
B @MTIN i
SCAN . MESG @PROMET DLTEUT PROMET
#
# INITIALIZE START, ESTOF, KEY. ETOC...
* :

CLR
LR
LI

ZTART
COINT
WELIRLY 5 1

WORLD BOUNDRY REG

ENTRY

*x

WAIT FOR A COMMANL

36

Fe K LOOFE
BALC

I.E.

FAGE

1IN FFFL

LOAD FOR CSTMGLE

INIT IN FFFE .

g

RECIEVE BRUFFER REG FULL

REG COMMAND
TERMINAL 5k

0O04

STER

CHAR FROM L TERMINAL
MICRITERM



TIRLG
### ZOMMAND
0133
0124 0O0BA
0135 O00ORC
OORE
0134 QOCO
(8191 9]
01327
0122
01:3%
0140 00C4
0141 QOCS
0142 Q0CA
0143 O0Cs
0144 OOCe
0145 O0CA
0144 OOCC
0147 ooch
0142 OOCE
0142 QODO
G150 OO0l
0151 Oo0nz
0152 O00nR4
0152 QODS
0154 00DA
0155 00D
0154 00D
0157 00DA
0152 00D
0152 00nn
0160 O0ODE
0141 QOEOQ
0142 O0E1L
01432 Q0ER
0144 QO0E4
01465 00ES
0164 OOEA
0147 O0OESR
0148 O0OEY
014% 0O0EA
0170 OOQEC
0171 QOED
0172 DOEE
0173 O0FO0
0174 DOF1
0175 OOF2
0174 DOF4
0177
0172
0179
Q120 OOF &
QOF3
0181 O0FA
0132 00FC
0122 00FE
Q124 0100
0183 0102
01346 0104
01a7

o1
0139

STIEMAC

14
SEARCH AND SYSTEM INZ##3#

#
ZECS
ZFAO
OLFC~
QLA
OOFA~

% %k X%

an
03
Oz&E”
57
01
OFFE”
45
Q0
O3

07
Q4RO
43
(8)]
03RO
52
00
0474~
464
07
OABES
4=
03
OLE4”
=54
00
QLFR”
QOO0
*
#* 0
*
0228 SRCH
QO03
D2%R SRCH
1222
2178
14FA
D1ER
C2DR

I

* K %k

TA4TOTE

ECHO
ME==05

BL.

TEXT
BYTE
DATA
TEXT
BYTE
ATA
TEXT
BYTE
DATA
TEXT
BYTE
DATA
TEXT
BYTE
DATA
TEXT
BYTE
DATA
TEXT
BYTE
LATA
TEXT
BYTE
DATA
TEXT
BYTE
DATA
TEXT
BYTE
NATA
TEXT
BYTE
DATA
TEXT
BYTE
DATA
DATA

MMAND SEARCH ROUTINE

LF Al

MOV
ER
CE

JONE

#R

CHAR
@IFALE]L

@SRCH

“IT W s TN
T

—

T

(8]

LINK, 3=

#LINK, 10

ERR4

#L INK+, CHAR

SRCHLF

COMMAND SEARCH TARLE

FRIDAY, JIN 17, 1277.
FAGE

RECEIVE AND ECHO A CHARACTER
OUTPUT SPACE

MEMORY INSFECT/CHANGE

2 POSSIBLE INFPUTS

ENTRY FOINT

WSER STATUES INSPFECT /CHANGE
ONE HEX INFUTS

EXECUTE

EXECUTE WITH BREAEFUOINT
ONE HEX INFUT

EXECUTE SINGLE STEP

LOAD MEMORY FROM CASSETTE
DUMFPIMEMORY TO CASSETTE

2 HEX INFUTS

CRU INSFECT/CHANGE

UZER WORESFACE INSFPECT/CHANGE
FIND BYTE/WORD

HEX ARITHMETIC ’

732ASR TERMINAL COMMAND

END OF TABLE

UFDATE FOINTER

SEARCH FAILY

YES, ERROR

INFUT MATCH TABLE ENTRY?
N, TO NEXT TABLE ENTRY

MOVE #L INK+, ICOUNT NUMBER OF HEX INFUT FIELDS
#L INE LINE

- MOV

OUNT SPECIFIES

37

GET ENTRY ADDRESS

NLIMBER OF HEX INFUT FIELDE

QOO%5



TIEUG

###ZOMMAND

0190
0121

o192
0193
0194
0193

O1%4&
0197
019e

0199
Q200
0z01

Q202

02032
0204
0205
0206
0z07
QzZ0
0209
0210
021t
0212
02132
0214
0215
Oz14

0217

0218
0219
0z20

0z21

€ =
0224

Q225

Q224
0227

Q228

it

Q229

OZ20

0104
01082
010A
010C
010E
0110
0112
0114
0114
o113
011A
11
0O11E
0120
0122
0124
0124
0128
012A

012C
012E
01320
0132
01z4
0136
(a ) Bt
Q12A
Q1320C
O13ZE
0140
0142
0144
0144
0143
014A
0140

Q14€E
0150
0152
0154
0154
0153
Q15A
0150

28 015E

SOSMAC 747075 »R 14825823
SEARCH AND SYSTEM TNZ##x*
08k SRL  ICOUNT, &
0z07 1.1 FPOINT., MREGS
FFRO )

O¥14&  INLOOP SRL ICOUNT, 1
1700 NG CEXTT
PE44 HEXIN RHEX VALLUE
01227 DATA NULL, ERRZ
0O132é&
cnc4 MoV
05232 ONT TNC COUNT
OPEs I CHAR, 0000
ODOO
132305 JEG CEXIT
10FS JAMP INLOOP
OSC7  NULL INCT POINT
Q235 CI CHAR, 0000
onoo
1&4F7 ~INE CNT
045R CEXIT B *#L INK

»

* ERROR HANDLER

™
0400 ERRO CLR EREG
100R JMP ERROR
0200 ERRI1 LI EREfG, 1
0001
1002 JMF ERROR
0200 ERRZ2 LI EREG, 2
Q002
1005 JMFP  ERROR
0200 ERRZ LI EREG, 2
QOO0
1002 JMF ERROR
0200 ERR4 L.I EREG, 4
0004
2FA0  ERROR MESG @ERROUT
O1FOQ-
ZEOQO WHX1 EREDG
1079 JUMMONT JMF MONTOFR

*

*

# ONE “A°. BALD

# 0F THE START BIT.

*
QZOC INIT () R1Z.,ASR
FFF4
Q4F1: TCLR O #¥R12+
QO7:3C SETD *R12+
QAFL: LR ®¥R12+
Q4101 LR ®R12
Q200 LI CRUBAS, >80
Q020

*

* INITIALIZE THMZ%%02 FOR:

*.

*

#*

*

*
101F SRO 41

FRIDAY
AL IGN
INT PO

DONE™?
IF YEZ

» JUN 17,

COLNT
INTER

1977.

» GO T COMMAMD
ACCEFT HEX ENTRY

VALLIE., #FDINT+ SAVE HEX INFUT
COUNTI# ENTRIES

END

YES,

OF INFUT?

TO COMMAND FROCESSOR

WAIT FOR NEXT INFUT
UFDATE POINTER

NI INF

N,
YES,

LOAD ERROR-INVALILD

uT?

DEFAULT PARAMETER
TDO COMMAND PROCESSOR

TAG

LOAD ERROR-CHECKSUM

TERM.

DLUMF A

INVALID COMMAND

CHARACTER ERROR

DORESS

ERROR

ERROR

FRINT ERROR BANNER

FRINT ERROR NUMRER

UART INITIALIZATION ROUTINE--USER INFUTS

REG 12
CLEAR
RESET
CLEAR
CLEAR

= STARTING

AR

RATE DETECTEDR FROM LLENGTH

ALIDR

DUMP FLAG

ETEFPFG
HALTFG

SET CRU BASE REG.

#BALID

RATE

#7 BITS/ZHARACTER

#EVEN FARITY
STOF BITS

#2

#FOLLED OFERATION

RESET TMIow0Z UART

FAGE 0004

SCANNER



TIBLWS

###COMMAND

0239

0240
0241
0242
0243
0244
0245
Q0z44
0247
0z4g
024
0250

0251
0252
025732
0254
Q255
0254
0257
o258

0259
02460

0261
0262

0262
02464

Q24T
02464

02467

0140
0142
0144
01646
0148
014A
0140
O14E
0170

0172
0174
0174
0173
017A
o1l7c

017E
0120

oi1gz

0134
0134

0133
012A
or1arc:
012E
0190
0192
0124
Q194
0192
012A
o19c
O1%E
01A0
01A2
01A4

SOSMAL 747075 #B

ZEARCH AND SYSTEM INZ##x

2220
0O1A4”7
1EOD
Q43
1FOF
13FE
O5e3
1FOF
14FD

0207
0174~
apCz
1202
Q27
10FC
0177
23217
cin7
0ze7
01A0
1402
0720
FFF4
2F4%5
2FAOD
0zZzB”
10onc
0040
[elw)a]a)
Q070
01A0
0200
0400
0400
0632
L2

TSTEF

SPLOOP

3*

* TABLE

*

BDL.OOF

MATCH

BANNER

TARIE

CR

LR

SEZ
CLR
TE

JER
INC
TH

JNE

@R, =

COUNT
15
TSTSP
COUNT
15
SPLOOF

148358 23

FRIDAY., MWIN 17, 1977.

FAGE 0007

INTTIALIZE TM=E99202 CONTROL RES.

D0 NOT INT INTERVAL REG.
RESET LOOP COUNT

SFACE™

N, JHMP BACK

TIME THE START ERIT

FALL: OUT ON A MAREK

SEARCH FOR BAULD RATE

LI

C
JE

INCT
JMP

Ec

LDCR
MOV

[ §

NE

SETO
READ
MESG

JMF
DATA

, DATA

DATA

DATA

BYTE

FOINT, TABLE

 COUNT , #FOINT+

MATCH
FOINT
BROLOAOP

%
#FPOINT, 12

#POINT, FOINT

POINT, =1A0

BANNER
@ASR

CHAR
@LIGIN

JIMMONT
x40, D0

70, >1A0
00, 2400
400, 628

&2

39

SET FOINTER TO TABLE
MATCH?

YEZ, SET BAUD RATE

NO, LUFDATE POINTER

INT. REC./XMT. DATA RATE

1200 BAUD 7

LEAVE ASR FLAG ALONE

SET 7323ASR FLAG

PRINT LOG ON MESSAGE

TOOTOR OF
2400 BRAULD

MONT TOR

1200 BALID
=00 RAULD

110 BALD



TIBUG

0271
oz72
02732
0274
0275
0276
0277
o272
0272
0230
0281

0zZ86
0227

01A4
01AZ
01AA
O1ALC
O1AE
O1BO
O1R2
01R4

SIEMAL 747075 #
### READ CHARACTER ##t3# \

020C
Q020
1F15
14FC
O4DR
3461B
1E12
Q03RO

B 14835023

FRIDAY,

JIN L7, 1977,

363 3 33 I R R S H R R R NN RN

NORMAL RETURN

TDO BE AZSEMEBLED IN

FLACED

IN THE LEFT

THE RIGHT EBYTE IS

33 36 3 344 3 6 I 3E 3 IS 3036 300 303 3 30 30 36 36 3 33 3 3 30 3 3 3 3 30 3 3 et 33t

TR0 BASE REG.

RECEIVE BUFFER REG. FLLL?

LiaF

# READ CHARACTER —-- XOF R,12
* e —
3#
# READ WAITS FOR A CHARALCTER
# THE LART. THE CHARACTER 13
# BYTE OF USER REGISTER R.
¥ ZEROED. ALL ERRORZ ARE IGNORED.
#*
RENTRY LI CRUBAS, 80 SET
TR 21
JNE S RENTRY N,
CLR  #LINE
STCR ®LTINEK, 3
=RZ 13
RTWF

310

FAGE 0OO=



TIRLIG

##r WRITE

0315
021 &
0217
[ ]

0z1w

Qaz2

[BEREIN
O1EBE

3 01C0

Qlez
014

S QICA

(o} Rt}
01CA
QLo
QOICE
Q100
o102
oing
O10A
o100
O1A
Q10
O1NE
O1EO
O1EZ
0O1E4
O1E4
01ES
01EA
O1ELC
0O1EE

SOEMAL

Y4TOT7E #R

CHARACTER #3#3%

0z20A

3 OEAA

1F1é4
16F9
321R
[20B

QOO
1408
ONZA
1F1é4
1&FE
1F17
14FC
OLOA
14FE
Q220

C2EO

16F=

Q230

t FRIDAY.

JUN L7,

w7

3 36 3 3E 36 3 3 3 3 36 36 3 3t 3 3t 3030 3 30 30 3 3E 3 3 3 3 3 36 3 30 3 3 3 36 S 3 3 3 3 6 3 3

WRITE CHARAULTER

TRANZMIT THE
USER REGIZTER R.
CARRIAGE RETLIRN,
THE CARRIAGE
A 73IZASR AL
CHARACTER IS

X % % & ok ok & &k X

XF

CHARACTER IN

IF TH
THE R

0 RETLIRN,
DENCOTED
FALDED
# THE TRANZFER RATE TO

IN
WI

R.12
- NORMAL RET
THE LLEFT BYTE
E CHARACTER IS A
DUTINE WAITE

IF THE TERMINAL
THE T COMMANDS
TH 25 MsSEC
00 RALLD.

200 MEEC

LIRN

1F

FOR
I=

EACH
T REDUCE

F 3 3t 3t 3 36 3 3 3 36 30 36 3 30 30 3 36 33 3 30 30 H 30 3 30 30 3 30 30 30 36 36 3 36 330 30 B 30 30 HE 3 3

WENTRY LT
LT

SRO 14

TB 22

JNE - WENTRY
LR
MOVE
SRZ

SRL

[}

INE
=LA
TR
JNE WL
TR 23

JINE - WLOOP L
DEC  R10
JNE WLOOFZ
RTWF
MoV

WLIDOF

WLOORZ

JER
MV

WEXIT

JINE - WLOOF]

WEXIT RTWF

‘*L I Nl" 34
#L INK, L INE

=

R10Q, 2750

CRUBAL, 20

L QOO

CDUMFFG, LINK

CALR, LLINK

n

SET CRU BASE REG.
HET RTESON

TRANSMIT RBRIFFER
NO WATT LINTIL IT
CHARALLTER 10 LART
RESET RTSON
CARRIAGE RETURN
N, SKIF
WAIT FOR XMISSION

WAIT LOOF

IN [DIIMP ROUTINE 2

YE&,
AZR7.3:

i

i

YEZ, WAIT 2 NLLLE

RELG.

IS

TO END

IGNORE ASR FLAG

*AGE

EMPTY?

QOO2



TIBRUG SDSMAC 247075 #RB 14335822 FRIDAY, JUN 17, 1977,
### MESSAGES ##x FAGE 0010

J6 446 35 3 30 36 3 3 3 35 3 3 36 34 3 35 3 3436 3 30 36 36 36 38 35 36 3 36 36 36 3 3 34 35 3 3 36 3 3 3 A HHHH
# SYSTEM MESSAGES FOR "MESGY
J6 26 263 3 3 3 3 36 3 330 3030 30 303 303030 36 36 36 4 36 3 32 3 3 3 303 330 33 3 3030 30 3 H
*
# MONITOR MESSAGES
#*
O1FO onh ERROUT BRYTE =D, A
01F1 0A
DEA25 01F2 4% TEXT “ERROR -
O1F2 o2
O1F4 S
O1FS 4F
O1F 4 S
O1F7 20
w O1F S Q0 EYTE O
7 O1F%2 20 SPACE4 TEXT ~ -
01FA 20
Q232 OIFR 20 SPACEZ TEXT -7 ¢
02379 O01FC 20 SPACEY TEXT 7 -7
0z240 O1FD 00 BYTE ©
0341 OIFE oD BFMsSG BYTE >0, A
Q1FF 0OA
0242 Q200 4z TEXT “BF~“
0201 =0
Q242 0202 00 BYTE O
0344 0203 43  IDTER TEXT “INDT=-
0204 44
0205 54
Q204 20
0245 OZ07 00 BYTE ©
0244 0202 oo READY RBYTE >0, A
020 OA
0247 0O20A 52 TEXT “REALYY Y/N
O20R 45
oz0C 41
0200 44
OZ0E oY

O
8]

TN
[N

O20F 20
0210 5

0211 2F

01z 4E

0z13 20
0245 0214 00 BYTE ©
0242 0215 44 FIZR TEXT “F~
Q350 OZ14 on RBYTE >D0,0

0z17 (a]9]
0251 0218 0A EOF BRYTE A, >7F, #3530, 21 A 27F . 2132, XD 14

0212 7F

Q1A =

OZ1R on

Oz1c 0A

021N 7F

OZ1E 1=

0zl QL
14
7F  RUROLT BYTE Z7F,0
00
12 Doz RYTE =12
OA NR BYTE A, >7F-0
7F

312



TIBLIG
#3#4 MESSAGES

O35S

Qzzw
QOZ2A
02ZLR

O220C

oo ko]
O3 0 D)

ananon

TN DS

LK

]
L
o
Q0

n2zh

0ZZE
0z2F
Q2320

QP3R5
Q236
0237
Q2460 02

Qz39

Q362 02320
Q263 022D
0364 023E
03465 023F
Q&6 0240
Q347 0241
0262 0242
0243
03469 0244
Q370 0245
0271 0244
0247
Q272 0242
0242
0Z4A
0Z24R
0zac
0O24an
0273 OZ4E
0374 QOZ4F
Q250
0251
Q252
Q253
Q254
Q255
0275 0254
O374LH 0257

£

022A 000A

SDEMAC 247075 #B

14225022 FRIDAY,
333 .

OO0

oD PROMPT BYTE =D, A

0A

aF TEXT -7~

Qo0 BYTE . O

on LOGON BYTE =0, A

0A

54 TEXT
49

e
s

55
47
20
s
45
Sié4
2E
41
oD CRLF
0A

"TIBUG REV.A”

BYTE =D, A

DATA 10
57 W3 TEXT "W~
Q0 BYTE ©
50 TEXT P~
[al4] RYTE O
it TEXT ¢
00 RBRYTE O
on CRLFR BYTE =D, A
0OA

22 RF TEXT "R~

Q0 BYTE O

oo HF BYTE 0L, »0A
0A

4z TEXT
=1 :
ZE

4z

a2

an

Q0 RBRYTE O
20 HM TEXT
20

]

=1

2D

4c

e

30 ERUSGN TEXT “=-
00 BYTE O

“H1+HZ="

Hi-HzZ"

313

JING 1T,

1277.

FALGE 0011



TIBUG SOESMAC 747075 #B  14:35:23 FRIDAY. JUN 17, 1977.
### CHARACTER ECHU ##x FAGE 0012
Q279 0 030 3 3 33 3 3303 3 3 30 3 3 36 3 3 363030 3 33 3 3 3 3 38 36 303 3 3 H 3 36 3 36 3 3 3 3t 3 3 H 3t 3 3 3 3 3
Q320 3t

031 # READ A CHARACTER AND ECHO IT TO THE TERMINAL

0332 # (XF R»>11)

Q253 #*

0zE4 # CALLING SEQUENCE:  ECHO R

0335 % — NIJRMAL. RETURN

0384 *

Q387 ****************%***%*\%*****%*%*%%%*%*%********-*************
O33R OXOP WRIT, 12

Q289 0258
0370 025A
0291 0ZSC

2FSR
2F 1B

QR0

ECHOEN REAI! #l INE REAL CHARACTER
WRIT #LINK ECHD THE CHARALCTER
RTWF

314



TIRLIG DEMAC Y4707% »R 14825023 FRIDAY, WUN 17, 1977,
w3 ASCIT MESSAGE OUTPUT s PAGE 0013

S 36 3E 36 3 3 34 3 3 35 3 3 36 36 36 36 30 34 36 3 38 34 36 3 3 3 3 3 3t 3 3 3 3t F 3 3 HFE 3 3 3 3R 33333 R

#*
#* MESSAGE OUTPUT (XOF @MESSAGE, 14)
3*
# CALLING SEQUENCE: MESG eMESSAGE
#* ——— NORMAL RETLURN
#*
0401 # OUTFUT THE ASCII STRING FPOINTELD TO BY THE ALDRESE IN
Q402 # R1i1. OQUTPUT IS5 TERMINATED WHEN A ZERD 1S ENCOUNTERED.
Q4073 #*
0404 Bt 363 3 3 3 36 3 3 3 35 3 3 36 3336 36 303 36 363 30 0 3036 6 3630 53 30 30 3038 36 34 3 30 3036 3 3 363 3 3 H 3 33 I
0405 Q00r  BUFFER EGH 12
0404 . #*
0407 #*
0403 0ZSE DE3ZE MENTRY MOVEB #Ri1+, BUFFER GET THE CHARACTER
0409 Q260 1302 JER EXIT IF O, EXIT
Q410 0242 ZFOLC WRIT BUFFER OUTRIT CHARACTER
0411 0244 10FLC JAMP MENTRY
0412 Q266 0220 EXIT RTWFP RETLURN

315



TIRLG

0415
0414
0417
0413
0419
0420
0421
0422
0423
0424
Q425
0424
0427
0423
0422
0430
0421
0432
043272
0424
Q4325
0424
0437
0433
0472
0440
0441
044
04473
0444
0445
0444
0447

0445

044<
0450

0451
0452
0453
0454
04575
Q454
0457
0453

Q45
04460

0441
Q4462
044632

0444
04465
Q446

Q4L7

Q262
O2LA
Q260

O2LE

0270
Q272
0274
Q276
O=7=

SDEMAL 247075 #R
##3# MEMORY INSFECT/CHANGE  #3

QOO0
0001
OO0%

4005
4043
OLO=
121E

Q203
Q00

O27A ZF

Q270

2040

R

L O

Qo224

0294

O2AL

0004
14602
2FAC

O1FE-

[ T

1423235083 FRIDAY, MIN 17, 1977,

HR IR R R H N RN R R R NN R

3
# INSFECT/CHANGE MEMORY - <M< COMMAND

#*
OFTIONS:

#*
3*
#
*
#
#
#
#
#*
3
#*
#
#*
3#

1)

START ADDRESS, CARRIAGE RETURN -
DISFLAY ADDRESS, CONTENTS. AND
(FEN THE MEMORY LOCATION FOR A CHANGE.

CARRIAGE RETLIRN —— ZAME

DEFALILT START ADLORESS

START ADDRE

1=

AS 1) BUT THE
Q000

> BLANE (OR COMMA) ., STOF
STOF ADDRESS, CARRIAGE RETURN —-

MEMORY CTONTENTES FROM START ADDRESS TO
STOF ADDRESES. DEFAULT VALUES FOR BOTH

ANDREZSES ARE 0000,

6363t 3 B 3 3 S 3 30 H 3036 30 3 3 30 3 33 33 3 3 36 36 3 3 3F 3 3 3 48 3 3 36 3 3 36 3 36 3 3

STARTA EQU

STOPA  EQL

TCHAR  Enl
DX OF

#

#*

™ D2
S0
DNEC
JER

#*

)
1

b

WHEX, 10

WORDY . STARTA WORD
WOBDY, STOFA  WORD AL TGN
COLINT 1 INFUT?

[ YEZ., T MEMORY INSFECT/CHANGE

MI

# MEMORY DUMP ROUT INE

#
MLOOFRL LT

ME S

WHE X
ME S5

MLOOFZ WHEX
TR
JEDR
[
JEDR
INCT
DEC
11
<INE
MECSG

MEKIFZ MOV
JEQ
MESG

IMF
MIC1 DECT
CI

JED

CUNT , 2

@

ZTARTA
RE

#STARTA

21

ME

RL.F NEXT LINE

CHISGN DELIMITER

XIT IF A KEY I%

STARTA, STOFA DONE?
MEXIT YEZ, EXIT
ZTARTA M, HFDATE ADDRESS
COLNT
COUNT. 4

M=

EIFZ

@zPACE:

COUNT , COUNT

FRINT ADDRESS

D

ALIGN START AL
STOP ADDRESS

OF FIRST LOCATION

FRINT MEMORY CONTENTS
I A CHARACTER 1IN 7

EFRESSED, GET

DONE WITH LINE?Y

MR 1 YE=, TO NEXT LINE
@ZFACES DELIMITER

MLODOFZ
STARTA LAZT ADDR 7

TC

MI

HAR, - %254

[

3-16

OFEN FRE MEMORY LOC 7

FAGE

QTR

RESE

oY

0014



TIBUG SlEMAL 247075 #13 14352z FRIDAY, JuUN 17, 1977,
s MEMORY INSPECT/CHANGE 3t . Fask 0015

O4L3 QZAZ 0220 Al RO» 4 Wy INCT 7
OZAA 0004

Q442 OZAT

Q470 #*

0471 # MEMORY INSFECT /CHANGE ROLITINE

0472 #*

Q472 OZAC = MILC: MEZG @URLF NEXT L INE
02AE ]

0474 OzBO ZEEZ WHEX ZTARTA FRINT ADDRESS

0475 0ZB2 2FAO MEZG @ERNISIGN FRINT = =
OZB4 02547

Q474 QZBA 110 MOV #STARTA, VALLIE

0477 OzZB2 ZES4 WHEX VALUE CUTEUT CONTENT=

0472 02BA ZFAO MESG @SFACER LELIMITER
QOZRC OLFB”

0472 QZBE ZE44 RHEX VALLE ACCERT NEW INFUT

0430 0200 02047 DATA MNLILL, ERRZ
O2C2 01267

0421 O2C4 C404  MNULL MOV VALLE, *STARTA UFDATE CONTENTS

0422 QA Q225 I TCHAR , 100 RETLURN T COMMAND SCANNERT
Q2CE OnINO :

0422 02CA 14EA JNE MICH IF NO, GO ON

0424 O0zZCC 0427 MEXIT B #7 EXIT

317



TIRUG SDhEMAn 247075 #R 1483523 FRIDAY, JUN 17, 1%77.

#3 HEX INFIIT ##3# FACE 0014
0427 3636 33 2 36 36 38 36 3 3 35 36 3 36 36 36 34 5 33 36 30 36 346 30 36 3 3 36 3 36 30 36 3634 3 30 H 3t 3 3 36 3303 AR HH K
0422 # HEX INFUT ROUITINE (XF R,%9)

0429 #ALL: RHEX R
0420 # DATA  NULL . ERROR
0421 3* —— NUORMAL RETURN
0472 #
Q4% # RETURNS A 14-RIT NUMRER INFUT FROM TERMINAL. DIGIT:
0424 # ARE ACCEFTED UNTIL A TERMINATION CHARAUTER I3 FOUND.
Q495 #*
042 L, # TERMINATION CHARACTERS: SPACE, COMMA, CARRIAGE KETLURN, MIN
047 #
0422 # THE TERMINATION CHARACTER 1% RETLURNED IN THE LEFT
Q42 # BYTE OF THE REGISTER FOLLOWING “"R7.
Q500 #*
0501 # RETURN IS TO THE NULL RETURN ALDREZ:S IF O IRNFUT Iz
Q0502 # A TERMINATION CHARACTER NLLY.
Q503 # IF A FAULTY TERMINATION CHARACTER IS FOLUND,
0504 # RETURN IS T THE ERROIR ENTRY.
O=05 3436 3630 36 3 26 3 36 36 36 363 36 36 36 3 36 36 36 330 36 3 3030 34 33 3 3035 3630 36 3436 3 36 3 36 M 333 3 I IR UF
0504 QOO0 WP B 13
Q507 O00E  PC EC 14
OS50S 3
OS50 #*
0510 0OZCE 040% RHENTY CLR  RY RESET NUMBER INPLIT FLAL
0S11 0200 0400 LR BUFFER CLEAR ACCUMULATOR
0512 0202 ZECA  LOOF ECHD R1O GET A CHARALTER INFPLIT
051z *
0514 # CHECE FOR VALID HEX INFUT
0515 #*
0S4 ZERD Eal $+2
0517 0324 t [N § R1O, "0 #2254 MIN MUMERIC
020 2004
0518 02DE L NOTHEX
0517 0Z2DA oI R10, "2 #2564 MAX NUMERTC
OzZ0C
OZDE JLE  GOTONE
OZEO [} R10, "A #2254  MIN ALFHA

QZEZ 4100
22 QOZE4

Q00
OA4A
 OPA

QA4
« AZOA

Qo=

Q540

L. NOTHEX

() R10, "F e#2hé MAX ALFHA
IH NITHEX
Al R10, 900 ALFHA ADJUST
GOTONE SLA R10.4 IZOLATE DIGIT
SRID R10,12 WORDE ALIGN DIGIT
*
# DIGIT T ACCLUMULATOR
*
ZLA  EBLIFFER. 4
A R10, BUFFER
INCG R% SET INFUT FLAG
JdMP LID0E
#*
# CHECKE FOR TERMINATION CHARACTER
#*

NOTHEX 1

MINLEZ

TH2EA

R10, 7

JER SPCE
Bt $+2

318



TIRLG =
##3 HEX INPUT ##x
Q202 OZ5A
Q204 2DO0
D206 ] t
i3
DA
Q300
OZ0E

054
0543

1205

0544
0545

O=10 2

031

Q544
0547

NZOA
- Q00
S 24w
1305

0543

0549
Q550

OS5

OS540

O

1OF

MAL:

NEXIT

EXIT1

ERK

47075 #R

MOV
JER
MOV
MOV
INCT
INCY
RTWF
INGT
MOV
MOV
RTWF
INCT
AMP

R10, "=~

SPCE
R10, =000

SFCE
R10, 7, #2564

ERF
RLO, © < wi%5e
RZ, RY

NEXIT
BUFFER, #R11+
R10, #R11

P

P

Ri1

R10, #RK11
#PC, FIC

P
EXIT1

319

¢ FRIDAY,

JUNC L7, 1777

FAE

CARRIAGE RETHRNT

COMMAT

TERMINATION CHAR ERRIOR
SPACE

N1,
CHANMGE TO

NULL ITNFUT?

YES, ZKIF

RETURN VALUE

RETLIRN TERMINATOR

BUMF FAST NULL FOINTER
BIUIMF PAST ERROR FOINTER

RETLUIRN TERMINATOR
GET FOINTER
FOINTER

FOINT TO ERROR

0017



TTRUG EMAr. 247075 ®R 14125025 FRIDAY. JUN 17, 1977,

gx% HEX QUITFLUT xuw FAGE 0OtLE
OSET SR 24 3 3636 363636 3 3 36 3 H A6 0693436 3 303 B0 30 363 B H MMM R HRHKHHHAHHH R
0544 #*
OS4S ¥ HEX DLTFUT ROLITINES
OSEL &
O5E7 ¥ ROUOTINE 12 X0OF K, 1w
OS5 A #
Q5L # CALL: WHEX R
0570 % - MORMAL RETHIRM
0571 3
0572 ¥ MUTEFUT THE HINARY CONTENT= OF "R AZ
05773 % 4 HEXADECIMAL DIGITE.
0574 #
OS75 #
0576 # ROUTINE 2@ xR
0s77 kS
# rall: WHX 1 e
# e FIORMAL RETURRM
B4
# CIITEUT RIGHT Mer=T HEX DLGTT IN K.
W
HOHAE M 3333 A BB M 333303 3 MR B B R A I R R R AR H MR
Y
#
-3
¥ WHX1 ENTRY FUINT
k-3
WHYETY MOV #F11LBUFFER BT VALLE TO FRINT

SLA BUFFER, 12
1.1 R | SETOCOUNT FOR 1 DIGIT

JAME Lkl

#
& WHEX ENTRY PULINI
-4
. WHINTY MOV w1, HIFFER - GET THE VALLE
B O -1 X5 4 GETOCCUNT FOR 4 DIGITS ouT

O004
(et IO P N T B MOV RUFFER-RIO
! G 64 sRL R1o, 1. TS ATE HEX DIGILT

OAO0 Q244 OATA R A T X G P BryTE AL TGN
OA01 0243 O25EA o1 R1G, 2700 NLIMEFR [0

0700
OFO Loruc JLE NEIM YL@, ShIF
OO OR4E O2TA AL K10, 2700 ALFHA ADJIST

- 0700

0LO04 YoEA HIM Al K10, "0 #0548 NUMERTC 0 ASCTI
QLOD WIRIT R10 WRITE CHARACTER
QACHEA ST BIFFER. L2 ALLIGM NEXT DIGIT
O&07 1 . R [OONE >
QA0S JNE Lo B2, L0

QL0 RTWF

320



TIRUG

### SINGLE

04&12
0613
0414
O&1S
OL14
0&17
0618
0617
04620
O621
QL22
0623
0L24

0L2S
QL2646
QL27
OhL23
QL2
QLHZ0
04621
0632
Q&322

0424
06325

ARV
DN

W,

ol olel
1_.\0?{}

04329
04640
0441
0642
0443

O2&0
0362
Q344

Q248
O326A
Q3&C
O2EE
Q=370
0272
0374
0274
0373
037A
Q37
O37E
Q220
Qzaz
03224

SDEMAL 247075 #R 16225222 FRIDAY, JUN 17, 1977,
STEP/EXEXUTE/LOAL 333 : FAGE 001w

QO0&
Q007

03607

0207

P00
ZEO

0ZE7
2900
1216
Q201
FFFA
C0%1
1302
0440
O7EO”
0441
co91
1316
0401
0440
O7AA”

HH IS 333 I3 I I3 BB BB
#*

# SINGLE STEF/EXECUTE ENTRY

#*

BT 36 636 3 33 303303 33 B BB B I I BB H R 33 33
*

BFDATA EQU &

TFLAG EcU 7

#
# SINGLE STEP ENTRY
L.
= EG) #
L.I TFLAG, 9200  SET TRACE FLAG
LREX INITIATE LZAD INTERRUFT
¥*
# EXECUTE ENTRY FOINT
*
E RTWF
3*
# LIJAD ENTRY
3#
LA [ § TFLAG, 7200  SINGLE STEFRY
JER WRZOUT YES, TO WRS OUTFUT
LI R1.HALTFG REG 1 = ADDR OF HALT FLAG
MOV #R1.RZ IS HALT FLAG ON 7
JEG LOADT IF NI, G ON
kB @HAL.T GOOTO HALT
LAY DECT Ri1 REG 1 = ADIDR OF STEFP FLAG
MV #R1,RZ 15 STEF FLAG SET 7
JEG BRAMON IF NO, GO TO TOF OF MONLTOR
LR #R1 ZLEAR STEF FLAG
E @STEFRT

3-21



TIBUG

0LA L
0647
0L43
0L4%
QLSO
0651
0LS2
QLT3
QL34
0655
O&LSA
0657
OLSE
QLS9
QLED
[ST.Y2N}
ObbZ
Q&baS O28A
Q&L
Q&LLD
Obalat
O&LET
QLALR

QbLbLD
QL70
0671
OL72

Q673

0L74

OL75

OL7 4

Q677

0673

QL79 0396
0398

OL20 O29A

0621 0290
Q2YE

OLSZ OZA0Q
O3A2

QLSZ OZA4

OZAL

OZAE

SDEMAC 947075 #R 14235253 FRIDAY, JUN 17, 1977,
### BREAKFOINT HANDLER 3% FAGE 0020

400

DS 010
4220

NP0
QZE0
ZFCO

vz OLAE

54045

ZFAO
O1FE"
0417
OZ0OA
FFFA
ZFAD
O1F 9~
ZEAA
FFOO

T OSCA

14FA
O4£0

33363 36 3030 2 30 330 36 3 330 3 3 3E 3030 3040 330 30 33 30 30 303 H I 30 H H I K333 303030 F H B N
BREAKFOINT HANDLER

SAVE THE CONTENTS OF THE ADDRESS INDICATED. INZTALL AN
XOF 15 (2FC0) IN THE LOCATION ANMD FASS CONTROL TO
LUSER PROCEEDURE.

WHEN XOF 15 IS EXECUTEL. FPRINT “BF- FOLLOWELD BY CONTENTE
OF USER W, PC, AND ST AT THE BREAEPOINT. CONTROL IS THEN
FASSED TO THE MONITOR COMMAND SUANNER.

* % ¥ ok ok & Xk % k %k Xk

3636 3F 463 6 0 6 30 26 36 30 30 3030 3030 H 36 3 3 3046 63030 T 3H 30 30 3 T HH H H KR

GET BREAEFOINT ANDRESS
SZC WORDY,START  WORD ALIGN ADDREDL

SAVE DATA AND INSTALL XOF 15

* % & ok ok k¥

MOV #ZTART. BFDATA
MOV @RFXOF, #START

RTWF
BFXOF  DATA »2ZFCO

#*
# XOF 1% ENTRY FOINT
#

XOFENT DECT PO UFDATE USER FC
MOV BFDATA, *START RESTORE LOCATION
3*
#* OUTFUT “BP° FOLLOWED BR USER WF, P, AND ST AT BREAEFOINT
3*
MESTG @BFMSCG NEW LINE AND ~EF-

WFSOUT CLR TFLAG RESET FLAG
l.I R10, —& SET LOOP COUNT

XLOOF1T MESG @SFACE4 FRINT 4 ZFACES
WHEX E@MREGZ+Z2(R10) FRINT STATLE
INCT R10O

JNE XLDIR L
BRAMON R EMONTOF TO COMMAND SCANNER

3-22



TIRLNG
#H

Uﬁ

()/‘- "4

0700
Q701
0702
0703
Q704
0705
Q704
Q707
0703
O70%
0710
0711
0712

OZRO
OzR2

0712 O2R4
OZRA
0714 O3B

0715

OZEA
nﬁBl

0714
0717
071
0719
0720
0721
0722

QzRCE
Q24
n4|ﬁ

0722
0724
Q725
Q726
0727
0728

Q729
Q730 0202
Q=04
0731 0204
O732 O30=
0732 OZDA
0734 O3
Q7325 OZDE
QZEQ

Q7324
07327

2% 03EZ
n74n Q2E4
OZE4

0741 O=E=

=SDEMAL
CRU/INSPECT CHANGE %%

0001
QOOQA

Q007
[a19TaE]

300
047
0241
QOOF

iAHI

O5R7

QOA&L
(wleln ]
3404
Ez0O1
Q4R

1601
Qa4
ZES6
2ZFAD

O1FR-

ZEA4

O3F&”

L1_

IR RN R NN

k% k% oKk ok % % % & Kk & %

B I IR NI NI MR RN R NN

#*

CRLU

INFPUT THE
ZOUNT. AlLL
AUETIFIED

INFUT OF A CARR. RET. AS A TERMINATION CHARACTER
i A=

P47075 #R

INSPECT/UCHANGE —— <

CRLE BASE
INFUT AN
IN

ALDRE=S
0 auTRUT

PRNIZE FRIDAY,

FOLLOWELD

RETURNE CONTROL 7D THE COMMAND

TERMINATION CHARALTER
TO BE CQUTFUT AGAIN A=

T BE CHAN

BITCNT EfQL
IOBRUF  EGL

#*
#
-

SETFG

#*
#*

WORDFG Eci
- XEC £

MOV
CLR
ANDI
JEG
[ §

L

ING

FORM

*STER”

GED.

1
&
7

START , CRURAS

WUIRDF G
BITONT, F

SETFG
BITEZNT, 29

CEKIFL
WORDIF G

#*
CzkIFL SLA  BITONT, &

LR

#*

# COUTFUT =TATE OF

#*

CEHIPZ

#*

¥#

LI

=
X

MESG

WHEX
MES1

MOV
JINE
ZRL
WHE X
MESG

RHEX

XELC, 3406

RESET

CALISES

THE CRLI

JUIN L,

COMMAND

BY

THE CcRU I3

SCANNER. A

FLAG

ISOLATE RIT COUNT

YEZ,
BYTE

YES,

WORD JUSTIFIED

SZET FLAG

JUSTIFIED I/07

SKIF

COMMANDT ANLDF READ CRLU

JUSTIFY BIT COUNT

BITCNT, XEC

XE®C

TR

@URLF

CRIIBAS
@EGLISEN

WORDFG, WORDF G

CEKIPZ
TORLUF, =
TORLUF
@LFPACEZ

VALLUE -

EXECL

TE

TETCRS

NEXT LINE

FRINT BASE

FRINT

WORE
YES,

FRINT

ANDRESS

L/0v

-

SEIP
AL.IGN RYTE
QUTFUT CiRU

STATE

*# ACCEFT INFUT FOR ALTERATION OF CRLU

CRU QUTPRUT

DATA CNULL S, ERRZ

MOV VALLE, 1ORUF

3-23

/0 F

1277.

THE BIT

RIGHT

LA

I70 To WORD

THE 14 BIT INFUT/OLITERUT DATA FIELDS.

INFUT RITS
WELL A% THE CRU QUTFUT BITS

UFDATE CRLI BASE REGISTER
WIRD

FAGE

0021



TIBUG SOEMAL 247075 #B 14:235: 23 FRIDAY. JUN 17, 1977,
### CRL/ZINSPECT CHANGE 333 FAGE 0022

0742 QZEA 1127 MV WORLFG, WORIDFG WORD I/07
0742 OZEC 1401 JUNE S CERIPE YEZ, SEIF
0744 OIEE OQAR4 SLA I0BUF, o BYTE ALIGN FOR OUTRUT
0745 O2F0 0z42 CHEIFZ ANDI XEC, XF3FF SETCRS T “LDCRS
O3F2 FIFF
07446 Q3F4 Q488 X XEL EXECUTE “L.LCR"
0747 O3F4& O35 CNULLE CI ZHAR, 2[00 EXIT?
O3FS ODOO
0743 OZFA 1LE4S JNE CLOoF NCO LDoF
0747 QZFZ 0457 B #7 YES, TO MONITOR

3-24



TIBRLIG

### WIRKESPACE

0752
07532
0754
Q755
0754
0757
Q758
Q759
0740
Q741
07462
Q72
07464
07L5
Q7 LL
QO74&7
0762
07 &%
0770
0771
Q772
0773
0774
Q775
07764
0777
0772
077%
Q730
0721
0732

O=FE
0400
040%
0404
0404
Q723
0724
0725
Q7
Q07327
Q752
Q729

0402
0O40A
040C
O40E
0410
0412
0414
04164
041
O41A
0410
041E
0420
04%z
0424
0424
0422
042A
Q420
0O42E
0420
Q04322

0720
0791

Q723
07232

0794
0795

Q728
Q799
Q200
Q201
0302
Q203

0204

QOO
Q007

Q2FE -~

OOOF

-180
0OALO
AL1CO
Z2FAO
(B3 rhy
ZEOQA
2FA0
02567
2ET7
2FAO
O1FR~
zE44
04267
013267
CsC4
QZE5S
OLOO
1401
0453

S

( gl
2000

1205

=SMAL

P4707%
SISTER INSPE

B B
INSZFECT /0

CFTIONG:

SPACE
MINLS
CARRI

* ok o X% dk ok %k ko ok ok ok & K R X % R K X

IR
REGNLUM ECi
REOINT EGI

E:l
MOV
MUV
E
AND I

INZFECT/C

Moy

SLA

A
TCLOOF MESG
WHX 1
ME'=(G

WHEX
MEZG

RHE X
DATA

MOV
WNLILL:2 CI
ANE
E
[}

WEXIT1
SEIF

JER
*
# CHECK
#

FOR

#K 14855 t FRIDAY, JIN 17, 1977,

CT/CHANGE ®##

363034 3E 34 3 303 3 3 3 3 A 3 33 H MM I H I H

HANGE LISER WORESFACE REGISTER - "W

1) "W FOLLOWETD BY CARRIAGE
OIZFLAY THE CONTENTI OF
WORESZFACE REGIZTERS AND
IZOMMARND SCARNER.

RETURN =
AlLL CURRENT
FETURN

"W, REGIZTER NUMBER IN HEX,
RETURN -~ LIZPLAY THE CONMTENTS 0F
NESIGNATED REGISTER. WEER MAY ALTER
THE CONTENTS FOLLOWED BY A TERMINATI
CHARACTER MR MERELY ENTER A TERMINAT
CHARAC TER. THE
STGNIFLIES WHAT

IS TO BE DONE NEXT:

—- DISFLAY THE CONTENTS OF THE NEXT
D1SFLAY THE CONTEMTS OF THE PREVICUE
RETIIRN T THE COMMANIT SCANNER.

AGE RETUIRN —-
4634 3038 30 3 H M H B B H R R R IR
1<
7

%

WH S KFPOINT
CINT S 20 INT
WNLILL 1
START, =F

GET WIRESFPAZE FOINTER
NMULL INFUT?
YES. TO FORMATTEL DUME
O T FF

HANGE A WORKING REGISTER
START » REGNLIM
START - 1
START . RFOINT
RURL.FR

SAVE REGISTER NUMBER

FIORM REGISTER ADDREZZS
NEXT LINE

REGNUM
CELISGN

OUTRLT

KEGISTER NUMBEF
FRINT < = -

FRINT REGISTER CONTENTZ
DELIMITER

#RFOINT
QzFACELZ
VALLUE NEW CONTENTE?
WMLILL2, ERRE

LUFDATE REGISTER
RETLRN TO ZOMMAND

VALLE, #RFOINT
TCHAR, 20O0 SIANNERT
SKIF FOR
#0

TCOHAR, -

NGy, CHECE
T =ZANNER
NEXT REGIZTER™

CHEEL

NREG YE'S

REGISTER ©

3-25

CARRIAGE
THE

TERMINATION CHARACTER

FAGE

Q023

LOAMMANT

skl

T THE

1IN
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REG1SZTER.

REGIZTER



TIBUG

0805
0206
0g07
0208
0809
0810
0811
0812
0813

0214
0215
0814
0217
0g1g
og1e
0820
0z21
o3z2
g2z

0326
0227
oz
ozzw

O8]320
0831

043z4
04324
04z
0437
04:z=C

043E
0440
0442
0444
0444
0443

0444
0441
044E
0450
0452

S 0454

Q454
04753
0454
Q45C
0O45E
0440
0442
0444
Q4 L4
0445
044A
Q440
044E
0470
Q472

ZDEMAC P2
### WORKSFPACE REGISTER INMSPECT/CHANGE ##3#

D&
FA
Q&04
0647
10E8

-
DA

0286
QOOF
1zF4
Q5246
Q507
10EZ

0414
cicp
ZFAO

Q=42

ZEOL
2ZFAD

Q254"

ZE97
0536
QSC7
Q226
QO0O=
12FS
0226
0010
1ZE1
2FAO

O1FR~

2FAD

0244~

10EF

PATOT7S

MY
JERD
DEC
DECT
JAMP

#

#* CHECE FOR

3*

NREL [ §
JER
INC
INCT
JMP

3

# FORMATTED

#*

WNLLLT CLK
Mav

NLINE MESG

WHX1

MEZSG

WLOOF

WHEX
INC
INCT
[}

JER
[ §

JER
MESG

MESG

IMF

*#H

14235

FRIDAY, WIN 17, 1%77.

FAGE 0024

REGNUM, REGNUM AT REGIZTER O7

WEXIT1
REGNLM
RFOJINT
ICLOOF

REGISTER =F

YEZ, T SCANNER
LUFDATE REGISTER NUMEBER
UFDATE ADDRESS

REGNLIM, =F

WEXIT1 REGISTER »F, TO SCANNER
REGNLIM UFDATE REGISTER NUMBER
RECINT UFDATE ADDRESS
TCLCaF

REGISTER DISFLAY

REGNLIM

WP, RPOINT

@CRLFR NEXT LINE

REGNLIM REGISTER NUMEER
QEGIISGN FRINT © =
#REOINT FRINT CONTENTS
REGNLIM TO NEXT REGISTER
KFEOINT NEXT ANDRESS
REGNLIM, 32 END OF LINET

NL INE

REGNUM, 310 DONET

WEXIT1 YES, T SCANNER
@IPALCEZ DELIMITER

@RF FRINT “R-

WL.OIOF
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TIBIG

##e WP, FC, 5T INS

Q=44
Q=47
Q=432

OR83

QsS4

Q255

QL0
02461

0342

QRS

0zE64

)4

0
o

on

b}

Q=AE

Q867
[SESTRS]

Q4%
Q270
0271
0372
QS73
074

0474
0474
0472
0474

. 0471

047E

0420 =
0452

Q45K
Q40
0492
0474
Q424
Q493
0424
04921
04%E
0O4A0
042
04A4
Q474
0O4AC
04AA
04AC
O4AE

SHEMALL

QOO0A

Q007

ZFPL
ZFAO

T

C11E
ZE7E

ZFAO0

O1FB~

ZE44

oY 271

Q1=
CAO4
0225
2000
12F0
O2E5
onoo
13204
QA
(81 ]
0L07
1LES
045%

PL4TOTS
ECT/CHANGE

#R e a5
333

2 FRIDAY, MIN 17, 1977.

FAGE

335 3 33 M3 30363 30 3E 30 3E 3 30 30 3030 3 3 303 30 3040 33 3 R RN R R H R

SPACE

MINLZ

* % % % %k ok % %k X%k X

DISFLAY WF,

ORDER 0OF DISFLAY:

Fi»

—— TO NEXT

CARRIAGE RETURN —-—

INSFECT

WF,

ST REGISTERS

TERMINATION CHARACTERE:

REGISTER
TO MONITOR SCANNER
SAME REGISTER AGAIN

FC, ST,

33t 3F 6 303 336 3 3 3 3 3630 3 36 330 3 3 3 3633 3 30 3 30 B3 6 33 33 30 33 3 3

MPOINT Eil
LOOUNT  EGL

R LI
LI
LI
RLOOF]

MESI5
MEZIG

MOV
WHEX
MESG

RHEX

DATA
RNLILL MOV
(]

WER
I

JEG
INCT
INCT
DEC
JNE
REXIT B

)

7

MEOINT, W=

LICOUNT, 2

R, MREGS+WF

G @LRLF

#MFOINT
@ER SN

#RE, VALLIE
#R3
e=PACES

VALLE
RNULL . ERRZ
’
VALLUE, #RE
TEHAR, =732

RLOWIF L
TCHAR, D00

REX1T
MFOINT
R
LCOUNT
RLOCF L
#7

3-27

INIT. MESSAGE FOINTER

SET LOOF COUNT

+WF
NEXT LINE

OUTFUT REGISTER SLOGAN
FRINTI = -

FRINT CONTENTS
DELIMITER

NEW DIATAY

S40 SAME REGISTER?
YE=, LOOF
TO SCANNERT

YEZ., EXIT

LFDATE MEZSAGE FPOINTER
LFDATE ADDRESS

EXIT 7

IF 0, NO

T ZCANNER

QO25



TIRLG SDEMAC 247075 #B 14225222 FRIDAY, JUN 17, 1977.

#xx 990 TAG DUMP ROUTINE s , FAGE 0026
o277 3 3 3 3 30 3 30 303 3 3E H 330 3 36 3 30 33 3 3 3 36 30 36 333 36 336 3 H 3 303 3 30 38 3 3 36 36 34 30 3 3 H I H K
0278 #

0877 # DUMF ROUTINE —-- <D COMMAND

OFE0 *

O # DUMF RAM IMAGE TO CASSETTE TAPE

0282 # IN 970 TAG OBJECT FORMAT

OEE3 # ,

[i=i=1:1 F 3 33 3 3E 3 3 3E 3 3t 3 3 36 3 3 3 3t 3 36 3 3E 3 3 36 36 3 30 36 303 30 3 3630 3 3 3 36 3 36 3 38 36 3 3 3 3 3 5 36 3 3 3 33 333

0002 ENTRY E&L 2
0004 TCOUNT EGL 4

0337 000%S  CHEISUM  EQ) S

Ozae Q00L& IDT EQU &

0337 000 TVALLE EQ 12

Q220 Q4RO It EQU %

03v1 #*

0z2 # WORD ALIGN ADDRESSES

0293 *

0294 04BO 4002 =20 WDOERDY, ZTARTA

03?5 04BZ 4043 ZZC WDROY,STOPA

02394 04R4 4028 SZC  WDEDY,ENTRY

ozI7 #*

ozes # START ADDRE=S 7 STOP ADDRESS--ERROR

QR *

0700 04B4L S040 i STARTA, STOFA

0201 04B3 1202 JLE  ADDROEK

0202 Q4BA 0440 E @ERRZ ERROR EXIT TO MONITOR
O4RC Q13

Q2032 3+

0204 # READ' IDT. EBLANE FILL REMAINDER OF BLFFER

Q205 #

0204 O4BE Q404 ADDROE CLR R4

0207 0400 Q04003 CLR COUNT

Q202 0402 ZFAO MESG @IDTER
044 Q203"

0209 0404 ZEC4 RDIDT ECHD R4 READ CHARALCTER

010 04002 DRC4  BLANEO MOVE R4, @MREGS+12 (COUNT)
04CA FFRLC
0911 04CC OSRE INC  COUNT

012 040E 0233 I ZUNT » 2 BUFFER FLILL™?
0400 O0O0=
0212 0402 1204 JER LDREADY YEZ, EXIT
0714 0404 0OzZ24 I R4, 2000 TERMINATOR =
0404 Z000
OZ1% 0402 14F4& JANE S ROIDT
02146 040A 10FA JdMP BLANED
217 *
ovig # WAIT FOR USER READY
0917 #*
Q220 040C 2FA0  LUIREALY MEZG @READY OUTFUT READY MESZSAGE
O40E 02057
O4EO Z2F44 READ R4 WAIT FOR INFPUYT
Q4EZ 0224 [y | R4, Y #3254 YESY » IF NOT TO MONITOR
0O4E4 200
T Q4E4 1441 JNE DEXIT
04E2 O4E0 CLR @DUMFFIG SET DUMF FLAG
O4EA FFFL&
*A
# ZERD TAG (IDT TAG)
#*
2 O4ED ZFAO MESG @Dtz CLITRUT DO2, START CASSSETTE

3-28



TIBUG
3%

Q929
09320
0731

0932
Q933

0P34
09325
O34
Q2327

Qg

0729
0940
0941
0942
043
0244
OR45
0244
0247

0942
0747
0950
0951
0952
0953

0254
QP55
(8 RT)
w37
0958
IS

Q460
0941
IR

OP&E
OR67

0L8
06
Q970
0271
QP72

Q272
0274
Qw75

Q974
0277

@20 TAG

D4EE
D4F O
0O4F 2
04F 4
04F &
04F S
04FA
04FC:

Q4FE
OS00
0502
0504
QS04
Q3082
050A
O50C

OS0E
0510
Q=12
0514

0514
0313
051A
0S1C

OS1E
0520
0522

oS24

OS24
0523
ODZA
0520C
OS2E

OS30

OS2A
O8I0
OS32E
Q540

SOEMAC 247075
DUMF ROLITINE 333

#H 140038

Qz23”
O41CA
04125
QLAD
QSAC
2000
Z2FAD
FFRLC
#*

# UWFDATE CHECESOM

LR RI10O
CLR  CESUM
BL COITTAG

DATA 2000
MESGE @MREGS+H12

LI COLUNT, &

LLODP1

niz2z
FFEE
094
Al44 A

MOVE
SRL  R4,%

R4, CESM
COLINT
LLimaFd

Q&OS
14FA

DEC
JANE

@3 FRIDAY, JUN 17,

@MREGS+11 (COLINT) . R4

1977.

QUTFUT IDT

GET CHARALTER

ALD IT TO CHECKESUM
DONE™

N, ADD NEXT CHARALCTER

ENTRY ADDREZSS TO BUFFER

MEMORY ADDRESES

E)

MEMORY DATA

AT LAST ADDRESEY
YES, TERMINATE

N, LIFDATE ADDRESS
END OF RECORD?

NO  OUTPUT NEXT WORD

*

# ENTRY ADDRESS TAG

3*
nase MOV ENTRY,R10
OLA0 BL CUUITTAG
OSeCT
2100 DATA 3100

#*

# ENTRY ADNDREZS TAG (%)

3
L2220 NINE MV STARTASRI1O0
QLHA0 BL @OUITTAG
QSACT
2900 DATA 2200

*

# MEMORY CONTENTS TAG (

#*
C290  BRTAG MV #STARTA-RIO
QLAOQ BL @IITTAG
(oL i
4200 DATA 4200

#*

#* DUMP COMRPLETEL?

*
2040 i STARTA, STUFA
1204 JEE EOR
QS0 INCT STARTA
Q2E3 [y § COUNT , £0
1AF4& e BTAG

*

# QUTFRUT END OF RECORD

#*

Q225
Q037

-,
DE36A R2ES

EOR Al CHELM, 237

MoV
NEG

CESUM, R10O
R10O
@IITTAG

0O30A
QAAQ
(e1=TCT g
2700
Q4T

LFDATE CHECESIM

INVERT
DLTRUT

CHECKESIM
7 TAG

ZERD CHECE:SLM

3-29
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TIBUG

SDEMAC

247075 *B 143252 2% FRIDAY. JMIN 17, 1977,

##% 990 TAG DUMP ROUTINE ##3#

0978

0979
0920
021
Owg2
Ovaz

02g4
085
Q984
0937
0288

oves
00

0921
Q92
Q9232

Q%4

QP95
Q&
0997
09R
Qe
1000
1001
1002
1003
1004
10035
1004
1007
1003

100%
1010
1011
1012
1013

1014
10135
1014
1017
1012

1019

1020
1021

1022
1023

1024

0542
0544

0544
0545
054A
0o4C
0S4E
0550

(e
0554
0556
0553
055A
QS5
OS5E
0B40
(017
0564
Q544
0563
0S&A

OS6&C
OSLE
Q570
0572
0574
0574
0573

0S7A
QOS7C
0OS7E
0520
OS82

0534

0520

05ve

s Q225

ZFAO

0215

2040
1204
04C32
2ZFAO

0224

10E2

2FA0

-

02137

0203
QO3C
2FAD
0221
Q4L03
1A4FC
0720
FFF&
Z2FA0

02387

1044

Cize
2F04
Qa4
Al44
ZESA
Q223
0005

0204
QO0O4
OR4A
Z20A
O
Al4C

QO20

OFaEc

: O00A

1AOZ
0z23
0007
004

16F3

vS 045R

#*

# END
#

noUMF

RLOOFZ

NEXIT
QTP
TAG

WORD
IN -

* ok & % ok X

#
OUTTAG

¥*
#* LUFDA
# BT
¥*

LILDOF 1

LSETF

MESG @FCR OUTRUT F TAG AND

CARRIAGE RETURN

o STARTA, STOFA DONE WITH DUMF

;EQ noUMP YESLEXIT

CLR  COUNT N, QUTPUT NEXT

MESG @eNR FRINT LEADING LF AND DEL
JMF  NINE RECORD

DUMF ROUTINE

MESG GEODF ' OLITPUT FINAL RECORD
LI COUNT, &0

MESG eRUROUT

DEC  COUNT
JINE - RLIDOFZ

SETO @DUMFFG RSET DUMF FLAG

MESGE @CRLF GET OVER T LEFT HAND =IDE
JAMP LOUT TO MONITIOR

UT TAG ROUTINE

CHARACTER IN THE LEFT BYTE OF THE

AFTER THE CALL. THE FIELD VALUE I
VAL.UE”

MOV #11+,R4 GET TAG

WRIT R4 OUTRUT IT

SRL R4,.2

A R4, CESIM LIFDATE CHEIZESLM

WHEX R10 ) DLITRUT FIELD

Al COLUNT. S5 LUFDATE CHARALCTER COUNT

TE THE CHECESUM WITH THE “HEX/AZCII-
VALENT 0OF THE CONTENTS OF “VALLIE”

LI TCOLNT . 4 SET LOOF COUNT

SRC OKR10,4 ISOLATE A DIGIT
MOV R10O, TVALIIE

SZRL TVALLE, 12

A TVALUE, CESUM ADD AZCIT VALLE
Al CHELIM, 30 T CHECESLM

[} TVALUE, 10

L LISk IF
Al ZESUM, 7

DEC TIZOUNT ANOTHER DIGIT™?
JNE S UILoE L YES, JUMP BACE
B #11 N RETLIRN

3-30
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TIBUG

1027
1028
1029
1030
1031
10322
1032
10324
1035
1034
1037
1038
1029
1040
1041
1042
1042
1044
104%5
1044
1047
1043

1049
1050
1051
1052
10532
1054
1055

1056
1057

1058
1059

10460
10&1

1042
10463

1044
1065
1064
1047

10468
1049

1070
1071

1072
1073

1074
1075
107¢&

057A
O39C
OSYE

OSA0
05AzZ
05a4
0OSAL
OSAR
0SAA
QSAC
OSAE
OSBO
OSB82
0584
OSRG
05Bg
OSBA
OSBC
OSRE

OSC0O
asc2
ooSC4
QSCA
osce
Qa2CA
OsCC
ORCE
OSD0
o302
0504
0SDhea
osng

SDSMAC 947075 #B
##% 990 TAG FORMAT LOADER #*#

0000
0001
0008
0009
059A7

02046
1100
2F06&

04C7
048
Q&AD
QL&E"
100R
D22A
0&54 7
1220
QLAQ
OLLE~
100E
Q205
0003
0278
0448
OSBC”

QZeh
0047
1104
0286
0044Q
15164
02246
FFC®
10EC
0284
O02A
1&£10
04CA

16333223 FRIDAY, JUN 17, 1977,

PAGE 0029

*********************************************#&*************

A BIAS OF

¥ %k %k ok k ok ¥ %k ¥ % %

ACCEPTS LOAD RIAS FROM USER.

UFPON A GOOD LOAD,
IF AN ERROR [Z DETECTED,

990 TAG FORMAT LOADER —— ‘L COMMANLD

IF INPUT IS NULL,

»BO IS THE DEFAULT.

“IDT IS OUTPUT.
AN ERRUOR MESSAGE IS

THE

QUTPUT. IN EITHER CASE,» CONTROL RETURNS TO THE
MONITOR.
************************************************************
BIAS EQU 0O
IDTR  EQU 1
JMPTAG EQU 3
LOADDR EQU %
L EQ %
3*
* PLAYBACK 0N
*
LI  R6,31100
WRIT R& QUTPUT DC1
« ,
#* GET A TAG
3
CLRSUM CLR R7
TAG CLR  JMPTAG
BL  @GET1 GET TAG -
JMP  CHK1 ERROR EXIT
TAG2Z  MOVB @OP(R10),JMPTAG GET TAG OFFSET
JEG  ENDACT F TAG ENCOUNTERED
BL @GET4 GET DATA VALUE
JMP CHKZ2
LI RS,8 SET FOR SKIF &
- SRA  JMPTAG.7 RIGHT JUSTIFY OFFSET
JMP B @UMP(JMPTAG) GO TO TAG ROUTINE
+#

# CHECK FOR
#
CHK1 CI
JLT
CI

JGT
Al

JMP
CHK2 CI
INE
GOODLD CLR
*

GyH, I,J TAGE
Ré&, G

CHEZ
Ré&, 707

ERRCORO
Ré& 7 =327 ADMIST VALLE
TAGZ

Ré&, >3A COLON 7, NOQ MIRE DATA
ERRORO

R10 RESET MAZSK FOR GOOD LOAD

331



TIBUG

1077
1078
1079
1080

1081
1082
1083
1034
1085
1086
1087

1088
1089

1090
1091
1092
1093
1094
1093

1096

1097
1093
1099
1100
1101
1102

1103
1104
1105
11046
1107
1103
1109
1110
1111
1112
1112
1114
1115
1116
1117
1118
1119
1120
1121
1122

11232
1124
1125
11246
1127

OSDA
o5DC
0SDE
OSEO
05SE2
0SE4
05ES
0SER
05EA
OSEC
OSEE
0SFO
OSF2
05F4
0SFé6
OSF&
OSFA
OSFC
O5FE
04600
0602
0604
04064
0608

0460A
Q&0C
Q&0E
0410
0612
0&L14

0616
0&18
041A

061C
0&L1E
0620

0622
0424
04626
04628
0&2A

062C

. Q&ZE

SDSMAC 947075 *B 14:35:22 FRIDAY. JUN 17, 1977,
#9290 TAG FORMAT LOADER ### .

Q70%
0zoC
0080
1FOF
14FB
0405
14FC
Cz8A
14609
2FAO
0238~
2FA0
FFBR2
04460
0080~
04C0
070A
10EE
000
1302
04540
0130~
0440
0o12C~

2F46
0986
0236
ooon
14FB
10C5

AZ280
C24A
10C3

AZBO
CE4A
100

A1CA
13BE
0200
0001
10E7

0Z0A
FFB2

PAGE 0030

* CHARACTER TIME-OUT - WAIT FOR END OF INFUT
#

HANG1 SETO RS
LI CRUBAS, >80 SET CRU BASE REG. FOR 9902

HANGZ2 TEB 15 SPACE?
JNE HANGL YES.RESET COUNT AND CONTINUE
DEC RS ND, DECREMENT COUNT
JINE  HANGZ CHECK AGAIN
MOV R10,.R10 GOOD LOAD?
JNE LDERR NO, DUTPUT ERROR MESSAGE
MESG @CRLF NEXT LINE

MESG @MREGS+IDTR+IDTR QUTPUT I1DT

!

LouT B eMONTOP EXIT
ERRORO CLR O TAG ERROR
ERROR1 SETO R10 ERROR FLAG
J4MP  HANG1
LDERR MOV 0,0
JEQ@ ERO
B CERR1

ERO B @ERRO

9690 3 9 30636 T 300 6T I I I I I I I 03I I I AN
# F-TAG : SKIP TO END OF RECORD
696 96 3 36 24 90 3 3 30 36 3438 36 0 3 JE I 96 I3 30 3 I I I 33 I I I N I NI
ENDACT READ Ré

SRL Ré&.8

CI Ré&, 0D

JNE  ENDACT
- JMP CLRSUM
prrTrrTrEe T rr A A I A ST R R AT RS S Sl A L L LAt A
* LOAD ADDRESS TAGS ¢ AND A
I I T I I I I I I3 I 33 I I NN RN RN

RELDAD A BIAS,R10 ADJUST FOR RELOCATABILITY
ABLOAD MOV R10,LOADDR SAVE LOAD ADDRESS
JMP TAG

36435 3 2 6 36 3 3E 30 35 6 3 35 36 9 I 36 9 b 35 3 I I 3 HE 3 I I3 I I I 33 3 I I3 I I X KN

% DATA TAGS_ B AND C
************'ﬂ'*’**********************************************

REDATA A BIAS,R10 ADJUST RELOCATABLE DATA
ABDATA MOV R10. *LOADDR+
JMP TAG

35962096 3 36 36 30 36 3 36 9 369 9 3036 36 36 3096 030 36 3 9 36 9 3300 26 30 30030 0 3 3 303 I RN RN R
*# CHECKSUM TAG 7
2963634 3690 6 30 63636 96 3 I3 3 I 2 326 3036 0 36 03 3 3 333 IE I 3 3 3 30 303690 300 S S S B R
CHECK A R10,R7

JE@  TAG

LI 0,1 CHECKSUM ERROR

JMP  ERROR1
e Y S I T TR R TSR S LA S S S S R s A R Rl b
* IDT TAG O )
prprpnppp e e 2 A T T TR R 2T S L IR R L AR L S SRS L S R h Rt i
LENG LI R10,MREGS+IDTR+IDTR ADDRESS OF IDT BUFFER

332



SDSMAC 947075 #R 146835223 FRIDAY,‘JUN 17. 1977.

TI1BUG
##% 990 TAG FORMAT LOADER *3%# ‘ ) PAGE 0031
1128 0430 1002 ~JMP SKIP2
1129 A2 AL ISR E SIS IT LIS IS T L TR R YR R T R R T R A
1130 * CHECKSUM FIELD 2 OF TAGS 0,3,4,5,4 :
1131 I B I T I I I I NI I W I I IS I I NI D6 I I 33 I IS
1132 0632 0645 3SKIPS DECT RS ADJUST COUNT TD 6
1133 0624 0204 OLDIDT LI R10, DUMYBF SET POINTER
0636 FFD2Z )
1134 0638 2F44 SKIP8 READ Ré& .
1133 063A DESS MOVB Ré, #R10+ CHARACTER TO BUFFER
1136 063C 0986 SRL Ré,%8
1137 OQO63E AlCs A R&6.R7 LUPDATE CHECKSUM
1138 0640 04605 DEC RS :
1139 0642 146FA JNE  SKIPE -
1140 0644 10AE JMP  TAG .
1141 NI I I I I I IE N IE NI I I I3 6 I
1142 * TAGS 1 AND 2
1143 S AT 2T eI E LT EY R R R R Y R R R R R TR R SR g g vy
1144 06446 AZ280 RLENT A EIAS,R10
1145 0648 C38A ABENT MOV R10,14 ENTRY FOINT TO PC
1146 064A 10AB JMP TAG
1147 (a2 2T LTI LIS LI ST LT LT EE T T EE AT R AR R R A R vy
1148 * SET LOAD BIAS - TAG D .
1149 L2 TS T IR LIS I LI L LT ELLE LT T I R R R R T A s
1150 0464C 024A SBIAS ANDI R10,>FFFE WORD AL IGN
O&L4E FFFE
1151 0450 COOA MOV  R10,BRIAS
1152 0652 10A7 JMFP TAG ]
1153 2212 TI LIS IS L LT LT LT E B EE LRI E T T ey
1154 # LOAD JUMP TABLE
1155 T I FE I I I H NI I I W I I I W I I W I I W3 I I NN
11546 0654 38 0P BYTE LENG-.IMP/2 0 FPROGRAM START
1157 04655 44 BYTE ABENT-.JMP/2 1 ABS ENTRY ADDRESS
1138 04656 45 BYTE RLENT-JMP/2 2 REL ENTRY ADDRESS
1159 0657 2R BYTE SKIP&—JMFP/2 3 EXT REFERENCE
1160 0458 3B BYTE SKIP&-JIMP/2 4 EXT REFERENCE .
11461 0459 2B BYTE SKIP&-JAMP/2 S EXT DEFINE
1162 045A 3B BYTE SKIP&—-IMP/2 & EXT DEFINE
11463 04&5B 33 BYTE CHECK--JMP/2 7 CHECKSUM
11464 0450 F2 BYTE CLRSUM-JMP/2 3 IGNORE CHECKSUM
11465 045D 2E BYTE ABLOALD-UMF/Z2 9 ABRS LOAD ADDRESS
11646 045SE 20 BYTE RELOAD-JUMFP/Z A REL LOAD ADDRESS
1147 OQ4ASF 21 BYTE ABDATA-JMF/2 B AR DATA
11468 04660 30 BYTE REDATA-JUMP/2 T REL DATA
1149 Q661 4z BYTE SBIAS-UMF/2 D LOAD RIAS
1170 Q662 1E BYTE ERRORO-JMP/2 E ILLEGAL
1171 0&&32 00 BYTE 0O F END OF RECORD
1172 0&464 2B BYTE SKIP&-JMP/2 53 REL SYMBOL
1173 0&45 2B BYTE SKIFP&6-UIMFP/Z2 H ABRS SYMBDL\
1174 0644 3C BYTE OLDIDT~-JMP/2 I QLD IDT
1175 0647 F32 BYTE TAG—-IMF/2 e

3-33



TI1BUG SDSMAC 947075 #B 146:35:23 FRIDAY, JUN 17, 1977.
*##% 990 TAG FORMAT LOADER *##* FAGE 0032
1177 233636 3636 696 3636 2636 36 3 3 3 3 336 6 36 0 36 3506 3 3 I 3 396 B I N3N NN
117¢ *
1179 # GET 4 HEX DIGITS AND CONVERT THEM TO BINARY.
1180 # THE VALUE IS5 ASSEMBLED IN “VALUE”. NUN-HEX
1181 # INPUT RESULTS IN AN ERROR RETURN WITH THE
1182 % CHARACTER IN THE RIGHT BYTE OF “CHAR”. GET1
1183 * IS THE ALTERNATE ENTRY POINT FOR GETTING 1
1134 * HEX CHARACTER. ,
1185 *
© 1186 * CALL=BL @GET41
1187 * JMP ERROR ERROR RETURN
1188 * NORMAL RETURN
1189 * ' .
1190 pravgrpepegrprgegegegvgargee s R Y B IR X ET TR T I SIS L LR L LR L S0 ks Ak kb S
11?21 *
1192 #+ 4 HEX DIGIT ENTRY FOINT
1193 * .
1194 0668 0205 GET4 LI RS, -4 SET COUNT FOR 4 DIGITS
066A FFFLC '
1195 0&646C 1001 JMP  GET
1196 *
1197 # GET TAG CHARACTER ENTRY POINT
1198 * ‘
1199 0&66E Q0705 GETI SETO RS SET COUNT FOR 1 CHARACTER
1200 0470 0O4CA GET CLR R10 . CHECK FOR VALID ASCII INPUT
1201 0672 2F44 GET41 READ Ré&
1202 0674 0286 CI Rb&6,“ “#2346 MIN ASCII
0676 2000
1203 04672 11FC JLT GETA4l
1204 067A 0286 CI Ré&, >SF00 MAX ASCII
067C SFO0
1205 0&7E 1SF9 JGT GET41
12046 0680 0986 SRL. Ré6,8
1207 * :
1208 #* CHECKSUM TAG? ( 7 )
1209 *
1210 04682 0288 CI JMPTAG, CHECK—-JMP/2%#256
0684 3300
1211 0684 1301 JEQ SKIPCS
1212 04688 ALCSH A R&5R7 UPDATE CHECKSUM
1213 *
1214 * CHECK FOR VALID HEX INPUT AND ISOLATE HEX DIGIT
1215 *
1216 068A 02846 SKIPCS CI R4, 707 MIN NUMERIC
0638C 0030 .
1217 O48E 1112 JLT GETERR
1218 04690 0286 CI R&, 27 MAX NUMERIC
0692 0029
1219 0694 1208 JLE GOT1
1220 0696 0284 CI R&, "A° MIN ALPHA
0698 0041
1221 06%9A 110C JLT GETERR
1222 049C 0286 CI R&, “F~ MAX ALPHA
Q&9E 0044 )
1223 0LA0 1509 JGT GETERR ‘
1224 0L6AZ 0226 Al R6,7? ALFPHA ADJUST
0&A4 0002 .
1225 06A& 0244 GOTH ANDI R6,>F ISOLATE BINARY
046A8 O0OF
1226 *

334



TIBLIG

### 20 TAG FORMAT LOADER ®#%

OLAA
QLA
QOLAE
04RO
QLRZ
0OLR4

SDEMAL %47075 #R 14

OA4A
AZTA
O5as
14E0
OSCR
045k

3*

#*
SLA
A
INC
JANE

INCT

GETERR B

R10,4
R&,R10
RS
GET41
11

#11

8 U e Tas
s oane Wl

3-35

FRIDAY, LN 17, 1977,

FOGE OO33

AZZEMBLE THE VALUE IN RBINARY

ADD NEW DIGIT

DONE?

GET ANOTHER CHARACTER

BLUMF FPAST ERROR RETURN
EXIT,TAG OR INVALID INFUTIBI#11



TIBLIG SDSMAC 247075 B 14535223 FRIDAY, JUN 17, 1977,
#3#3% FIND COMMAND a3 . FAGE 0024

343635 3 646 3 38 20 3 5 3 3 34 3 96 36 3E 3 36 36 96 303 3 36 F 3 3 3 B H R

*
# FIND COMMANDY —— “F¢
#
# LOOKE FROM START ADDRESZ TO S7T0F ADDRESS FOR
* THE _FELIFIEU DATA FATTERN THE TERM.
# CHARACTER FOLLOWING THE DATA FATTERN DETERMINE
* THE MODE:
* CARRIAGE RETLIRN — WORD MODE
#* MINLS - RYTE MODE.
# IN THE RYTE MODE,. THE RIGHT RYTE 0OF THE DATA
# PATTERN 15 SEARCHED FOR.
#*
354 3 36 36 36 3 35 36 35 36 36 353 3 30 4 3 36 30 96 30 30 30 36 36 3 3 3 3 3 S
#*
*
12532 Q&BLH 4002 F 7o WDORDY, STARTA WORD ALIGN
1254 Q4&RE 0203 NULLE LI R3, »23402 SET WP CMD=C KEY,#ZTART
QLBA 2402
1255 0ABC 0204 LI R4, =500 SET WP “INCT- CMD
OLBE OSC0 ’
1256 OLCO 0285 [} TCHAR, 000 WORD MOJDE 7
04AC2 0000 .
1257 O0&C4 13207 JdER SEIRZ IF YES, JUMF
253 #*
1259 # ADJIET FOR COMPARE BYTE COMMAND
12460 #*
1261 QACH ORZ23 Al RZ, 1000 CHANGE TO COMPARE BYTE
QL3 1000
1262 O6CA 0224 Al R4, —->40 CHANGE T " INCS
QA FFRZO
12432 OACE 0AZ2 SLA EEY. 2 BYTE AL.IGN DATA
1264 O&A00 1001 JMFP SEIFRZ
1265 #*
12466 # CHECE FOR DATA MATCH
1247 #*
1268 0&NZ kIR
1 osDz 0404 X R4 EXECUTE INCREMENT COMMAND
1. osD4 SRIFRE
1. 0sD4 X Rz EXECUTE COMFARE COMMANID
1.  QADA JNE SKIFZ IF NDO MATCH, JLIMF
1: L O&DE MESG @CRLF NEXT LINE
OADA :u”
1274 QOADC JEuO WHEX STARTA DUTFUT MATCH ADDRESE
1275 04ADE SEIPZ
12746 O&DE 2040 [ STARTA.STOFA DONET
1277 O&EO 1AF2 JME SEIFL N, CHECK NEXT ARDREZ=E
12758 OLEZ 0457 FEXIT B #Y Tl MONITOR
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TIBLG

s i g

1274
1295
1296
1297
1290
1299
1200

Q
330
0

[

>

L

—
Qo

D4LES
O&EA
OLES
DAEA
OLEL

O4LEE
OLFO
OLF2
04LF4
OLF&

SOEMAL 947075 #R 143523 FRIDAY, JUN 17, 1977,
### HEX ARITHMATIC ###

0000
OO01

ZFAO

0284"

100
Al101

ZES

2FAD

024F

A001
ZE20
045

FAGE QO35

PRI LSS EEEE L ST LSS R L L SR L
: HEX ARITHMETIC COMMAND - “H-

: DUTPQT SUM AND DIFFERENCE OF TWO HEX NUMBERZ.
:******%****%*************************************%****%%**%

HQ Bl (8]

HT 1

*

# H1+HZ

%

H MESG @HF FRINT “Hi+HZ="
MOV HO, VALLUE
A HT . VALUE GET SUM
WHEX VALLE DUTFUT H1+H2

*

# Hi-H2

* .
MESG @HM FRINT “Hl-Hz="
= HT . HD GET DIFFERENCE
WHEX HO JUTPLT Hi--H2
E 9
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TIBUG
##3% T

1209
1210
1311
1212
1312
1214
13215
1314
1217
12312

P et et

COMMAND 333t

QLFE
QOLFA
QAFC

SDEMAL 747075 #B 1483523 FRIDAY., JUN 17, 1977,

0SE0
FFF4

0452

PR ST s s e e s e X R 2 S S L ST LT L L L L
T COMMAND

IF THE TERMINAL BEING USED IS A TEXAD
INSTRUMENTS 733ASR OFERATIMG AT 1200 BALL, THE
EFFELTIVE BAUD RATE MUST BE REDUCED TO 300 BALID
FIOIR CORRECT PRINTER OFERATION. AT SYSTEM
INITIALIZATION, IF THE TERMINAL I% OFERATING

AT 1200 BAUD, TIBUG ASSUMES THAT THE

TERMINAL IS A 733ASR. ENTRY OF THE T COMMAND
TOGGLES THE “ASRY FLAG FOR TRUE 1200 BALID
DOFERATION.

# % %k ok %k % % % & % %k ok k

330 4030 FE IR I 36 333 3 I 3 IR 33 3 33303 3030 36 30 3303 33883
#*

#*

T INV  @ASR INVERT LIATA

TEXIT B # EXIT

0

338
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TIRLIG SDEMAL 47075 %R 14035023 FRIDAY, JUN 17, 1977,

#3## MICRDO TERMINAL OQUTPUT s## FAGE O0Z7
HEREHHRHAH SRR FTHB AR LSRR AR BB AR AR R R AR AR H R TR TS
MICRO TERMINAL CQLITRUT ROUTINE XUOF O
CALL: OTPT RX WHERE X I% NOQT EQUAL TO O

RO IS USED TO PASE THE DELAY FLAG
THIS ROUTINE IS CALLED WHEN OUTFUT T0 THE MICKO TERMINAL
15 REGUIRED. THE DATA IS CONTAINED AT THE ADDRRESS
SFECIFIED BY WF1l. THE DATA IS OUTFUT IN 4 MICRO
TERMINAL WORDSE. THE WRITE XOF 15 UTILIZED FOR OUTEUT
ONCE THE DATA 1% FORMATTED. RETURN IS NORMAL.

¥ & ok ok K % ok % Kk K %

b et RIS I H M I B I MR R H R AR
240 OAFE OTFTEN
241 OAFE CO1D MoV #R1Z, RO . DD WE LYSE DELAY 7
242 0700 14604 JNE S BOLY IF N3, JUMF OVER DELAY
243 0702 0200 LI RO . =FOO REG 1 = TIMER TICKE
0704 OFOO
1244 0704 QLO0  TILY DEC RO DEC  TICKE COUNT
1245 0702 14FE JONE TILY IF NOT TIMED QUT 50 BACE
1244 07046 0200 BOLY LI RO, 4
D70 0004
13247 0O70E CZ5SR MOV #11.R%
132342 0710 CO04%  CNOT MOV R?,R1
124% D712 01 ZRL R1.1% SAVE MSR
1350 0714 0OAZ1 =LA R1, 3
1351 0714 0221 AT R1,=3000 TURN  INTO ASCII
0712 3000 o
1352 071A 2FO01 WRIT 1 DUTPUT 1 MICRO TERMINAL WORLD
1353 0710 0A4% LA R%.4
1254 O71E QLOO DEC RO DEC NIRBLE COLUNTER
1355 0720 1&F7 JANE CNOT IF NOT DUINE, JUMP BACE
132546 0722 0220 RTWF EXIT
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TIRLG SDEMAC 747075 #B 14235222 FRIDAY, JUN 17, 1977.

#®3# MICRD TERMINAL INFUT %% FAGE 00323

1359 BN I I B2 330 0 33303 3 R 3 S IR IR 3 I I 33
13240 # MICRO TERMINAL INFUT XOF 1
1341 #
1242 # CALL: INFT RX
1363 * ’
13464 # THIS ROUTINE IS UTILIZED WHEN THE MICRO TERMINAL REQUIRESD
13465 # INPLIT. DATA WILL BE FLACED AT THE ADDRESS SFECIFIED BY WRL
132466 # THE DATA IS INFUT IN 4 MICRD TERMINAL WORDS. THE READ XOF
1367 # IS UTILIZED FOR INFUT AFTER THE DATA IS FORMATTED. RETLRN
12468 # IS NORMAL.
1367 #*
1370 364 A 33 33 3303 3 33 330 030 333 3030 30 30 00 3303030 30 3 30 3030 330 3 0 33 30 30 36 S 33 3
1371 0724 INFTEN R
1272 0724 0201 LI R1.4 REG 4 = # OF TRANSFERT
07246 0004
13732 0728 04DR CLR O #11 START WITH ALL Q7%
1374 072A ISR CNIN MOV #11,% FUT DATA (NIBBLE,. 4 BITS) IN
137% #* REG 5
1374 0720 0A45 SLA RS, 4 MOIVE DATA TO LEFT
1277 O72E CACD MOV R5,#11 FUT DATA BACKE 1N MEMORY
1378 0730 2F43 REAL = GET NEXT 4 BITS
1279 07322 OA4Z SLA RZ: 4 STRIF OFF O°% & RIGHT JUSTIFY
1220 0734 O3 SRL R3,12
1221 0734 EACE Soc RZ.#11 TURN ON 175 IN DATA WORD
1332 0733 0401 DEC R1 DECREMENT NIBBLE CTR
12832 0720 14F7 JANE CNIN IF NOT DONE, JUMF BACE
1324 073200 O3Z30 RTWP
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1400
1401
1402
1403
1404
1405
1404
1407
1403
1409
1410
1411
1412
1413
1414
1415
1416

1417
1418

1419
1420

1421
1422

1423

1424
1425

1424
1427
1423
1429
1430
1431
1432
14332
1424
1435
1424
14327
14322
14322

072E
Q72
0740
0742
0744
0744
0743
074A
0741
074E
0750
Q752
0754
0756
0758
O75A
QO730C
07%E
074&0
Q762
07644
Q766
Q7 &b&
0763
O746A
0741
O746E
0770
0772
0774
0776
Q773
Q77A
Q770

SDEMAL 24707% #R 1482% 23 FRIDAY, JIN 17, 1977, :
### MICRO TERMINAL CUOMMAMD PROCESSOR 3 ) FAGE 00!

2F42
040
Q4EQ
FFFz
0720
FFFA
Qzaz
4100
1402
04460

QA2
Q242
O01E
0RE2
0012
15EF

0222

07647

0452

101a
100R
100C
1000
100E
100F
1010
1024
102F
1014
1010

QZ20

o

3t36 3 3 96 6 3 36 36 336 3 3E 3 3 6 36 3 36 33 3 36 36 3 3t 3630 38 3 383 3 3t 3 3 33 3833 3 3 333 H I3 I3

¥ %k Kk A %k o ok %k dk & % ok ok X %k % Kk k¥ 3k ¥ % X X

#
#3
MT

NA

M

Z COMMMAND

THIS ROUTINE IS ENTERED IF THE TEXAS INSTRUMENTS MICRO
TERMINAL IS CONNECTED TO THE M3%/100 MX. WHEN THE RESET
FUSHEUTTON IS DEFRESSED THE MICRD TERMINAL WILL SEND OUT
AN ASCTI “A° AT 110 BAUD, TIEUG DETERMINES THE BAUD RATE
AFFROXIMATERLY 1 M5 LATER THE MI1CRO TERMINAL SENLE OUT
THE ASCIT CHARACTER “Z° WHICH CAUSES THE COMMAND
FREPROCESSOR TO BRANCH TO THIS ROUTINE. SINCE THE MICRO
TERMINAL. FOR A HALT CONDITION, FIRES A LOAD SIGNAL,

THE HALT FOINT IN THIS ROUTINE MUST BE ENTERED FROM THE
TIRUG LOAD ROUTINE WHEN THE MICRD TERMINAL SVEFP FLAG

IS NOT SET AND THE MICRD TERMINAL FRESENCE FLAG IS SET.
SINCE THE SINGLE INSTRUCTION EXECUTION FUNCTION ALSO
CAUSES THE LOAD SIGNAL TO BE FIRED FROM THIS ROUTINE

THE START 05 THIS ROUTINE MUST BE ENTERED FROM THE

TIBUG LOAD ROUTINE IF THE MICRD TERMINAL STEF FLAG IS
SET. ALL COMMANDE FROM THE MICRD TERMINAL ARE TREATELD

AS ADDRESS RIASES THAT STEER EXECUTION TO THE FRUFER
OFERATION. ALL SFECIFIED OFERATIONS ARE FERFORMED IN
THIS ROUTINE EXCEPT READING COMMANDE AND INFUTTING AND
AUTPUTTING OF MICRD TERMINAL DATA WHICH IS PERFORMED

BY XOFS 1 AND O RESPECTIVELY.

B3 303 I I B 3 3E B0 303 B3R I 33 B 0 33 BRI 3 S 33 MR K
IN

READ 2 GET COMMAND

CLR RO CLEAR SHORT QLT FLAG

CLR  @STEFFG CLEAR ZTEF FLAG

SETD @HALTFG TLIRN ON HALT FLAG

I RZ, 4100

HNES NA

B @TICZEO

SWFEB R RIGHT JUSTIFY CMDy CODE

ANDI RZ,>1E STRIFP OUT RITS

N § R, >18 T LARGE 7

JGT MTIN IF YEZ, WAIT FOR NEXT EEYSTROEE

Al Rz, JMTE ADD JUIMFP TABLE BIAS

B #Rz G0 T EXECUTE CODE
TR

JAMP EMA

JMP EPC

JMPEST

JMP EWF

JdMP TP

AMP DT

JAMP TIWR

JMP DCRLY

JMFP O ECRLU

JMEP EMION

JMP EMID

RTWF
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TIRLG SDESMAC 247075 #B 14225123 FRIDAY, JUN 17, 1977,
### MICRD TERMINAL TOMMAND FROCEZZOR ### FPAGE 0040

1440 0O77E 101% JAMF STEFR
1441 0720 EFL
1442 Q720 ZC4E INFT 14 STORE PO
1442 0732 1000 JME MTIN AWAIT NEXT COMMAND
1444 Q724 EST
1445 0724 ZCA4AF INFT 1S STORE =7
1444 Q7246 10DE JMP MTIN AWAIT NEXT COMMAND
1447 07g8 EWF
1442 0792 ZC4D INFT 132 STORE WF
144% Q72A 10079 JMF MTIN AWAIT NEXT COMMANID
1450 Q72C P :
1451 Q780 2COE OTFT 14 QUTPUT P
1452 O72E 10D7 JMP MTIN
14532 Q790 =T
1454 Q720 ZCO0OF OTFT 15 QUTFUOT STATUS
1455 0722 10DS JMP MTIN AWAIT NEXT COMMAND
1454 0794 [HWF :
1457 Q724 20D ) OTRT 132 OUTPUT WF
1452 0796 1062 JMF MTIN AWATT NEXT COMMAND
1459 Q792 EMA
1440 0792 2048 INFT & STORE MA
1461 O79A 1005 JMP EMOINL
14462 Q720 EMD
14462 0790 2047 INFT % GET DATA
1444 O79E CAHOP Moy v, #E
1445 O7A0 1002 JME EMDIL
14466 Q7AZ EMOI
1447 O7Q2 2049 INFT 2 GET DATA
14463 07084 ZEO? MOV T, #34+ GET CONTENTS QOF LOCZATION
144% O7A& G252 EMDI1T MOV ®3,9 GET DATA
1470 O7A2 101E JAMEP HALTL G0 QUTFUT DATA
1471 07AA STEFRT
1472 Q7AA ZC0E OTPT 14 QUTFLUT P
1473 O7AQC CIZSE MOV ®#14,%
1474 Q7AE 0700 SETO RO TURN N SHORT FLAG
1475 0O7BO 101A JME HALT ] 3 QUTFUT GATA
14746 O7RZ2 =ZTEP
1477 Q7BZ 0720 SETD @STERFG SET THE ZTEF FLAG
O7B4 FFF=
1472 O7R& O4E0 CLR @HALTFG CLEAR HALT FLAG
o782
1472 O7BA
14320 O7BC
1421 O7RE DCRLU .
O7RBE 20C4A INFT 10 GET CONTROL WORID
Q7120 0412 LR R% CLEAR COMMAND WORIDD
Q702 MOV R1IO,RIZ REG 12 = MDY WORID
07C4 ANDT R1Z,HFFF STRIF OFF R ADDR RITE
Q7 0k
0702 0A1LC SLA RIZ.1 CRU BASE ALDDR IS5 NOW SET LR
Q70CA OFCA ZRL R1i0,12 STRTF QLT 073
oS O700 OALA SLA RIO.4 SET P BIT COLNT
0O7CE . Al R10Q, =240% CONSTRUCT ZTCR OZOMMAND
Q700 ]
1420 O7N2 0434H X R10O EXECLITE STUR RY, X
1421 0704 1003 JMF HALT ] GO DUTRUT R DATA
1422 O7N& ECRLI
14%2 O7NéA X
1424 O7D=
Q70A

L.REX
RTWF

INFT = GET TR DATA
Al R10, -2400 R10O = LINCKR RY, X
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1495
1494
1497
1492
1499
1500
1501
Y —s1502
1503

o70c
07DE
Q7E0
0O7E0
07E2
0O7E4
07E&
07ES

NGO ERRORS

SDSMAC 947075 »R
###% MICRO TERMINAL COMMAND PROCESSOR ##%

043A
10AF

Q700
2C0E
C2SE
2009
10AA

HALT

HALT1

X R10
JMP MTIN
SETD RO
oTPT 14
MOV #14,9
aTPT 9
JMP MTIN
END

343

16:35: 23 FRIDAY, JUN 17, 1977.

EXECUTE LDCR R%,X
AWAIT NEXT COMMAND

SET SHORT OUT FLAG
QUTPUT PC

GET MEMORY DATA
OUTPUT DATA

AWAIT NEXT COMMANL

PAGE 0041









°~-TEXAS INSTRUMENTS

INCORPORATED

Semiconductor Group
Post Office Box 1443, Houston, Texas 77001

MP 324 . Printad in US.A.



	001
	002
	003
	004
	1-01
	1-02
	2-01
	2-02
	2-03
	2-04
	2-05
	2-06
	2-07
	2-08
	2-09
	2-10
	2-11
	2-12
	2-13
	2-14
	2-15
	2-16
	2-17
	2-18
	2-19
	2-20
	2-21
	2-22
	2-23
	2-24
	2-25
	2-26
	2-27
	2-28
	2-29
	2-30
	2-31
	2-32
	2-33
	2-34
	2-35
	2-36
	2-37
	2-38
	3-01
	3-02
	3-03
	3-04
	3-05
	3-06
	3-07
	3-08
	3-09
	3-10
	3-11
	3-12
	3-13
	3-14
	3-15
	3-16
	3-17
	3-18
	3-19
	3-20
	3-21
	3-22
	3-23
	3-24
	3-25
	3-26
	3-27
	3-28
	3-29
	3-30
	3-31
	3-32
	3-33
	3-34
	3-35
	3-36
	3-37
	3-38
	3-39
	3-40
	3-41
	3-42
	3-43
	3-44
	3-45
	3-46

