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2650 Newsletter 
Here we are with another issue of the 
newsletter--sent out very close to schedule 
for a change! I have been very impressed 
by the type of programs that everyone has 
sent me, and hope that you keep it up. 

A couple of programs of particular 
interest are the Morse Code program written 
by Mike Durham and the Selectric Driver 
routine written by Dennis Haynes. From 
the calls that I get, I'm sure that 
these programs will interest many of our 
readers. 

Also, a note should be made that all of 
our software updates will be done through 
the newsletter from now on. This proves 
to be much easier for us, and since every-
one who is still using their system to 
any extent receives the newsletter, this 
should be no problem to any of our 
customers. 

I hope that you enjoy this issue of our 
2650 newsletter, and again I encourage you 
to send in your comments, suggestions, and 
programs. 

LETTERS 

Dear Jeff: 

While reading your newsletter, I came 
across the letter from Mike Kelley asking 
for black on white letters. I came up with 
a simple midification to make this a 
switch-selectable option: Cut the trace 
from pin 13 of IC60 where it runs nearest 
IC63. The signal from IC60 goes to pin 5 
of IC63 and to one side of a SPDT switch. 
The switches common terminal is connected 
to the trace that goes on to the video 
transistors. Using black on white gives 
me slightly skewed display (sometimes), 
but can be a help under bright lighting 
conditions. 

I have also enclosed a rather faint listing 
of some assembler improvements you might be 
interested in. It has been assembled to 
occupy the remaining space in the block 
occupied by your Version 1.2 patches. 3327 
to 338C produces a symbol table printout. 
338D to 33E8 print the number of errors 
detected, but will only give a rough 
approximation after 15 errors because of the 
simplistic method used. (Oh, I almost 
forgot that you must use "T" command to 
print the symbols, but the program uses the 
user's print subroutine.) Patches to the 
assembler are at 2105-33 27, at 21 9-33 8D, 
and at 321B-1F 33 AE CO. 

Yours truly, 

Gordon Brandly 

Dear Gordon: 

Thanks for the mod to get black on white 
characters. I am sorry to say that your 
listing was too faint to print, but we will 
be glad to run it next issue if you could 
send us a darker copy. Thanks again! 

Gentlemen: 

I used a MPSA-20 transistor and a small 4k 
volt relay in the cassette control circuit, 
and could not get it to work properly. The 
setup as you have in the manual doesn't 
work because it loads the voltage down on 
pin 3 of plug 6. I had to modify the 
circuit as below and it works fine. 

t 4( v4 vs: 	4.5 
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Once I got this far I found that dumping 
the data on tape was no problem. However, 
after following your instructions very 
carefully, I found that I could not load 
the data back into the machine. I've 
compared the schematic of the tape inter-
face in your manual with that in Radio 

Electronics Magazine and there is con-
siderable difference. Which is 
correct? 

Dear Ken: 

Thanks for the random-number 
program. It really comes in 
alot of programs! If anyone 
with one for 16 bit numbers, 
it in. 

generating 
handy for 
has come up 
please send 

  

I would appreciate any assistance that 
you could give on this. Also, does 
your company produce an 8K memory for 
the unit? 

Sincerely yours, 

Kenneth E. Walters 
Box 54 
Red Ash, VA 24640 

Dear Kenneth: 

Thanks for the suggestion concerning 
the cassette tape on/off circuit. 
Answering your questions, our Computer 
System Manual is much more accurate 
than the Radio-Electronics articles. 
Also, we do not sell an 8K memory 
board although we do offer a 16K or 
32K board for the 2650 at a very low 
price. ED. 

Gentlemen: 

Below is a random number generator 
program for the 2650 computer. The 
original program was for use with a 6800 
microprocessor. I merely transposed the 
6800 instructions to 2650 instructions. 
It works very well on my machine. It may 
be of interest to other 2650 users. 

CPSL 	18 	clr WC & RS 
LODA,R2 1528 
LODZ,R2 
SUBI,R2 1 
ADDZ,R2 
SUBI,R2 1 
SUBI,R2 1 
ADDZ,R2 
ADDI,R0 1 
STRA,R0 	1528 	save current no. 
RETC,UN 	 return 

Sincerely, 

Ken Walters  

Dear Jeff: 

I am enclosing a copy of the ASCII to IBM 
selectric routine I told you about. If you 
or any of the other CDC system owners want 
a copy of the source code I'll be happy to 
send it if a blank disk or tape is 
provided. 

The other routine 'DUMP' is a quick and 
dirty program to print characters from 
memory. To run it just load the file into 
memory using the read command (disk systems 
only) beginning at H4400. Then enter "RUN 
DUMP". This routine makes it possible to 
write letters or other text using the 
editor and then print them using this 
routine. 

Regards, 

Dennis Haynes 

Dennis: 

Thanks for the great programs! I have 
received numerous calls asking for things 
just like that. Also, we appreciate your 
offer for sending source code out. That 
will help alot of people. 

Subscription Information 

The Central Data 2650 Newsletter is 
published every 8 weeks by Central Data 
Corporation. Any comments should be 
sent to Central Data Corp.; PO Box 2530 
Station A; Champaign, IL 61820. 

Subscription Rate: $4.00 per year. 

Editor: Jeff Roloff. 



Symbol Table Printer by 
Raymond Rouillard 
9971 	 PENT 
0.002' * 
0003 	* * * * * * * * * * * a * * * a * * * * r * * a 
4'004 * 	 * 
eeee 	* 	FYP.EGL THELE ROUTINE TO USE THE 	* 
€006 	* 	'T COMMANL OF THF CIA/RAL DATA 	* 
POP? 	* 	EDITOR;ASSFMALTR VERSION 1.2 	' * 
9008 * 	BY RAYMOND N. ROUILLAPD 	 * 
2909 	* 	5-1-72 REVISED 5-23-78 	 * 
0010 * 	 * 
44°I1 **********************'P* 

9012 * 
0013 	LFCR 	ECU 	24 	SIMPOL DEFINITIONS 
0014 RIOT EQU 	EA 
0015 RETURN FOU 	'ODD 
0016 TABLE YOU 	2004 
0017 PAUSE ICU 	2657 
€018 YELL IOU 	17e 
äP19 YCHR IOU 	396 
0€2€ UN ECU 	3 
2021 * 	 - 
1222 	 PRG 	3323 
003 PNT1 ACON 	0000 
t€24 INT2 ACON 	0208 
0025 START LODA,2 	TABLE 	SORTING ROUTINE 
0026 	 STRA,2 	PNT2 
0027 	 SUBI,2 	01 
€228 	 STB1.2 	PNT1 
0029 	 1021,1 	FF 
0030 STET E0RZ.0 
0231 	 STRA,O 	TEMP 
0032 CONT COMI.1 FF 
CP33 	 BCFR.O 	MORE 
0034 	 1020.2 	PNT1 
€035 	 ADDI.2 	01 
0036 	 STR0,2 	PNT1 
2037 	 STRR,2 	PNT2 
0038 MOPE 5TR0.1 HOLD 
0039 	 LODA,1 	*PNT1.* 
0040 	 STRZ.3 
0041 	 CCMI.3 	FF 
0042 	 BCTR,O 	COMP 
€043 	 LODA,1 	*PNT2.I 
0044 	 COMZ,3 
0245 	 BCTR.1 	ADD1 
0046 	 ECTR,2 	SWIM 
0047 EQUAL 1001,1 *PNT1,+ 
€248- 	 STRZ,3 
€249 	 LULL *PNT2.I 
0050 	 COM,2.3 
2251 	 ECTR.P 	EQUAL 
2052 	 BCTR,1 	ADD1 
0053 PNTM STRA,1 *PNT1.1 
0054 	 LOL2.3 
0455 	 STRA,1 	*PNT2.I 
8256 	POTCH LODA,1 	*INT1 . 

42.7 STR2.3 
005h LOLA.I *PNT2,I 
9059 
0000 

STRA.1 
LOD1,3 

*PNT1 .I 

PFE1 STBA,1 *PNT2.I 
0062 TMI 	.i 7 
P4E3 ECFR,2 SYTCH 
eee4 STRR,1 TEMP 
eee.  ALDI IODR.1 BOLD 
2066 ADDI.1 48 
0067 BCTA.UN CONT 
0€68 TEMI DATA ee 
00E9 BOIL DATA PO 
0070 COME LODP,0 TEMP 
0071 BCFA,0 START 
0272 * 
9073 1022.0 WRITE ROUTINE 
:074 STRR.0 HOLD 
0075 2BSR IFCR 
0076 LODI.1 IF 
0077 LCDA,2 TARP 
0078 SUBI,2 01 
0079 STRR,2 TEMP 
0080 BEG COMI.1 FF 
00E1 ECFR,0 AGM 
2282 L0DR.2 TEMP 
0063 ADDI,2 01 
1084 STRR,2 TEMP 
2055 ACM LODA,1 *TEMP. 
2086 COMI.0 TF 
0087 BCTR,O END 
0088 TMI 	,1 06 
0089 BCTR,0 NEIT 
0092 STRZ.3 
2.091 BSTA,UN MCRA 
0092 BCTR,UN AGM 
0193 NEIT STRR,1 TI? 
0094 STBZ.2 
0095 BSTR.UN SUER 
0096 BSTA,U10 RIOT 
0097 L000,1 TIT 
0298 LOEA,1 *TEMP.* 
0099 STRR.1 TET 
8100 STRZ,2 
0101 PSTA,UN RIOT 
P102 BSTR,UN SURE 
0103 L0DR,1 TIT 
0104 TMI 	,1 18 
0105 DC11.0 BIG 
F106 LODR,0 *CURS 
8107 TMI 	,e OF 
€128 BSTA,O PAUSE 
0109 265E .IFCR 
0110 BCTA,UN BIC 
2111 TIT DATA O0 
0112 SUER BSTA.UN MBLI 
€113 BSTA,UN WELL 	. 
2114 BS?A.UN VILA 
0115 RETC,UN 
0116 END BSTA,UN PAUSE 
0117 ECTA,UN RETURN 
2118 FILL DATA 00 
0119 CURS ICON 1771 
9120 * 
0111 ORG 2105 
0122 TAP ACON START COMMAND TABLE GRANGE 



Number Guessing Game by 

Jerry Johnson 
(AS) THIS PROGRAM WAS WRITTEN FOR THE CENTRAL-DATA. 2t5O 
(AS) COMPUTER BY JERRY J JOHNSON ON 25 FEB 78. IT IS 
(AS) WRITTEN IN BK BASIC. 
(AS) 
(AS) (AS) MEANS ASTERIX 
(AS) (PD) MEANS POUNDS 
(AS) (EQ) MEANS EQUAL 
CAS) (PL) MEANS PLUS 
CAS) (LT) MEANS LESS THAN 
(AS) (GT) MEANS GREATER THAN 
CAS) 
PRINT ' IN THIS GAME I WILL GENERATE A NUMBER IN THE' 
PRINT 'RANGE OF 1 TO 1000. I WILL ALLOW YOU FROM' 
PRINT '5 TO 13 GUESSES TO DETERMINE ThE NUMBER .' 
PRINT '1 WILL TELL YOU IF YOU ARE TOO HIGH OR TOO LOW' 
PRINT 'AFTER EACH ENTRY PRESS CARRIAGE RETURN.' 
PRINT 'TO TERMINATE AT ANY TIME, PRESS THE ESCAPE KEY.' 
PRINT 
W(EQ )0 
F (E(1 )0 
INPUT 'W H A T 	IS YOUR 	NAME Y' NI 

Y (EQ )0 
20 ERASE 
30 A(EQ>INT(RND(999)) 
50 B(EQ)INT(RND(13)) 
IF B(LT)5 GOTO 50 
55 IF B(E(1)0 GOTO 540 
PRINT 'YOU HAVE '(PD)B' GUESSES REMAINING' 
INPUT 'WHAT IS YOUR GUESS I'G 
Y(EQ)Y(PL)1 
ERASE 
B (EQ )B-1 
IF A(LT)G GOTO 200 
IF A(GT)G GOTO 300 
W(EQ)W(PL)1 
PRINT CORRECT 'NE' IT TOOK Y0U '(PD)Y' TRYS I' 
PRINT '///// WON '(PD)W' /////-///// LOST '(PD)F' /////' 
GOTO 510 
200 PRINT 'YOUR GUESS OF '(PD)G' IS TOO BIG' 
GOTO 55 
300 PRINT 'YOUR GUESS OF '(PD)G'-IS TOO SMALL' 
GOTO 55 
510 INPUT 'PLAY AGAIN I (Y/N) 'XS 
Y(EQ)O 
IF XI(EQ)'Y' GOD 20 
IF X$(EQ)'N' GOTO tO0 
GOTO 510 

_ 540 F(EQ)FCPL)1 
550 PRINT 'SORRY, YOU LOOSE 'NE' THE NUMBER WAS '(PD)A 
PRINT '///// WON''(PD)(4' /////-///// LOST '(PD)F' /////' 
GOTO 510 
LO0 PRINT 'T H A N K S FOR THE GAME I' 
STOP 

Lots of Programs by Mike 

Herbach 

EXEC CHANGES 
THERE RAS BEEN TALK OF PUTTING 1782 OR 2788 PROMS IN PLACE 

Of THE CENTRAL DATA EXEC IN ORDER TO MAKE SOME IMPROVEMENTS AT THE 
COST OF AN EXTRA POWER SUPPLY. FOR ANYONE INTERESTED, MERE ARE THE 
CHANGES IN MY SYSTEM. 

1) WHEN YOU TURN ON YOUR SYSTEM OR PUSH THE POWER RESET. 
THE FIRST FEW COMMANDS SET THE PROGRAM STATUS WORDS. HOWERVER, 
TREY DO NOT SET THE MEMORY LOCATIONS AT 17F2 AND 17F3. THESE ARE 
USED FOR STORING AND EXAMINING THE PSL AND PSU WHEN YOU USE THE 
BREAKPOINT ROUTINE. THEY ARE STUFFED BACK INTO THE PSL AND PSU 
WHEN YOU USE THE "I" COMMAND TO RUN A PROGRAM. THIS MEANS THAT THE 
FIRST TIME YOU EXECUTE A PROGRAM THE INITIAL RANDOM VALUES AT THESE 
LOCATIONS BECOME YOUR PROGRAM STATUS WORDS. TO FIX THIS. CHANGE 
PROM LOCATIONS AT 0000 TO 04 42. 92,  93. CC 17 F2, CC 17 F3. 
95 11. CD 17 FE. TB 02. 

2) MEMORY LOCATIOB 1500 TO 150F SHOULD NOT BE USED BECAUSE 
THEY ARE SOMETIMES CHANGED TO 20'S. THIS MAPPER WHENEVER THE 80'111 
COLUMN IS USED AND THE•MACHINE DOES AN AUTOMATIC LINEFEEDICANRAGE 
RETURN. Al THIS POINT. THE LFCR ROUTINE ERASES THE CURSER MARK II 
THINKS IS AT THE OLD LOCATION. THE SPACE IT WRITES IS THE 28 THAT 
MESSES UP THOSE LOCATIONS AT 1546 SINCE THEY ARE THE FIRST LOCATIONS 
AT THE END OF EACH LINE ON THE SCREEN. 10 FIX THIS MAKE SURE YOU NEVER 
USE TB 80'T1. COLUMN OR CHARGE EXECUTIVE PROM LOC4110N 0387 FROM 24 TO 23. IRIS IS THE 439,TH DECIMAL LOCATION OF THE SECOB EXEC PROM. 
ALSO, NEVER DO A LFCR WHILE THE CURSER IS ON THE 80.TM COLUMN 
(CURSER LOCATIONS 14 K-14FF). 

3) THE REOUI EMENT TO HIT THE "C" KEY BEFORE ANT RAM 
MEMORY CHANGE CAN-41E A BIT MUCH WHEN ENTERING LARGE PROGRAMS 
OR RAM PROGRAM CHANGES. TO AVOID THIS MAKE THE FOLLOWING CHANGES 
AT EXEC LOCATION 9100 (DECIMAL 221 IN THE FIRST PROM)( E7 20.18 05' 
38 56. AFTER THIS WHEN USING THE "A" COMMAND YOU CAN CHANGE THE 
VALUE DISPLAYED BY TYPING ONLY THE NEW VALUE AND THE NEXT VALUE 
IS AUTOMATICALLY DISPLAYED. USE THE SPACE BAR TO INCREMENT LOCATIONS 
WITHOUT CHANGES. BEWARE' ANY NON HEX KEY APPEARS AS A 98.. 

MIKE HERBACH 



Programs 
Screen Printer by Ray Krygier 

^002 	n06., 

0003 	̂00 
^9n4 	0700 
0005 	0000 
0006 	n000 
0007 	0000 
000G 	CC00 
n009 	0000 
0010 	0000 
0011 	0006 
0012 	n00^ 
0013 	0000 
0014 	1500 
0015 	1500 
0010 	1500 
0017 	1500 
0018 	1500 
001^ 	1500 
0020 	1500 
0021 	1500 3C 
0022 	1503 04 
0023 	1505 CC 
0024 	1508 20 
0025 	1509 CC 
0026 	150C CC 
0027 	150F 
0028 	150F 3F 
0029 	1512 DC 
0030 	1515 F4 
0031 	1517 18 
0032 	1519 64 
0033 	I516 3F 
0034 	151E OC 
0035 	1521 84 
0036 	1523 CC 
0037 	1526 77 
0038 	1528 OC 
0039 	1529 84 
0040 	152D CC 
0.0!L1,15.30 75 
0042 	1552-0O- 
0043 	1535 A5 
0044 	1537 CD 
0045 	153A 1D 
0046 	1531) IC 
0047 	1540 F4 
0048 	1542 14 
0049 	1543 04 
0050 	1545 CC 
0051 	I548 OC 
0052 	1548 84 
0055 	154D CC 
0054 	1550 3F 
0055 	1553 IF 
0056 	1550 00 
0057 	1557 00 

vqYT 

	

********* COPY 	  

* THIS PROGRAM WILL COPY THE SCREEN TO A HARDCOPY PRINTER 
* RIGHT BLANKS 

+ ,WRITTEN 	BY 	; 
* RAY Y.RYGIER 

25353 	CH01IN Pn I OT COURT 
FARMINGTGN HILLS,:llCHIGAII 

4801E 

ORG 	1500 
RD 	EQU • 	0 
R1 	EQU 	1 
UN 	EQU 	3 
GT 	EQU 	01 
EQ 	EQU 	00 
• 

95 58 MIT 	BSTA 	.LNCR 	INITIALIZE ROUTINE 
10 	 LODI,R0 	10 
15 56 	STRA,R0 	SCRN1 

EORZ,RD 
15 57 	STRA,R0 	SCRN2 
15 5C 	STRA,R0 	CTR 

• 
15 50 1JRTA 	BSTA,UN 	SCAN 	GET NUMBER OF PRINTABLE CHAR. 
95 56 I91T1 	LODA,R0 	*SCRN1 	UNFOLD CHAR. 
20 	 TMI 	,R0 
02 	 BCTR, EQ 	WRT2 
40 	 IORI,RO 	40 
95 5A 1dRT2 	BSTA,UN 	+WRITER 	WRITE A CHAR. 
15 57 	LODA,R0 	SCRN2 	ADD 10 TO ADDRESS 
10 	 ADDI,RO 	10 
15 57 	STRA,R0 	SCRN2 
08 	 PPSL 	08 
15 56 	LODA,R0 	SCRN1 
00 	 ADDI,R0 	00 	- 
15 56 	STRA,R0 	SCRN1 
OS 	 CPSL 	08 
1i54. 	LODA,R1 	CTR 	SUBTRACT 1 FROM CTR. 
01 	 SUBt,R1 	01 
15 5C 	STRA,R1 	CTR 
15 12 	BCTA,GT- 	UM__ _ 	DO NEXT CHAR. 
15 57 	LDDA,R0 	SCRN2 	LAST LINE ? 
OF 	 TMt AO 	OF 	• 

	

RETC,EQ 	 _TES RETURN 
10 	 LODI,R0 	10 	BUMP TO NEXT LINE 
15 56 	STRA,R0 	'SCRN1 
15 57 	LODA,R0 	_ SCRN2 
01 	 ADDI,R0 	01 
15 57 
95 58 	BSTA, 	LC

pp
UN 	*NR 

15 OF - 	BCTA,UN 	,RTA 	DO NEXT LINE 
SCRN1 	DATA 	00 
SCRN2 	DATA 	00 

REMOVING 

0058 	1558 
0059 	155A 
0060 	155C 
0061 	155D 
0062 	155D 
0063 	155F 
0064 	1561 
0065 	1564 
0066 	1567 
0067 	1569 
0068 	156C 
0069 	156E 
0070 	1571 
0071 	1573 
0072 	1576 
0073 	1578 
0074 	157B 
0075 	157D 
0076 	1580 
0077 	1582 
0078 	1584 
0079 	1586 
0080 	1589 
0.081 .1585 
0082 	158E 
0083 	1591 
OD84. 1543 
0085 	1596 
0086 	1599 
0087 	.1598 
0088 	159E 
0089 	159F 

159F .090 

41 
40 
00 

05 
04 
CC 
OC 

CC 
A5 
OC 
Al. 
CC 
77 
OC 
A4 
CC 
75 
E5 
18 
OC 
E4 
it 
CD 
04 
CC 
OC 
44 
CC. 
17 

47 	LNCR 
00 	WRITER. 

CTR 

51 	SCAN 
15 
15 56 
15 57 

15 57 
01 	SCANT 
15 57  
10 
15 57 
08 
15 56 
00 
15 56 
08 
01 
08 
95 56 
20 
15 6C . 
I5 5C SCAN2 
10 
15..S.fi 
15 57 
OF 
15 SI_ 	--_--- 

• 
• THIS 

ACON 	4147 	ADDRESS OF LINEFEED 5 CARRIER ROUTINE 
ACON 	4000 	ADDRESS OF WRITER ROUTINE 
DATA 	00 

LODI,R1 	51 	SCAN LINE BACKWARD 
LDD1-~0 __ _15_. -_ 	SET TO -END -OF LINE 
STRA,R0 	SCRN1 
LODA,R0 	SCRN2 

STRÄ;RÖ 	SCRN2 	
RESET LINE POSITION 

SUBI,R1 	01 
LODA,R0 	SCRN2 
SUBI,R0 	10 
STRA,R0 	SCRN2 
PPSL 	08 _ 
LODA,R0 	SCRN1 
SUBI,R0 	00 
STRA,RD _SCAM_ 
CPSL 	08 
COIS11,R1 	01 
BCTR,EQ 	_-SCANZ_ 
LODA,R0 	*SCRN1 
COMI,RO 	20 
BCZA,EO.___SCAel1-. 
STRA,R1 	CTR 	SAVE NUMBER OF PRINTABLE CHAR. 
LODI,R0 	10 
.STBA,RA 	srRNl 	RESET JIl.START_DF LINE 
LODA,R0 	SCRN2 
ANDI,RO 	OF 	RESET LINE POSITION 
-SIRr1,R0 	SCRN2 
RETC,UN 

Is PRINTFO nN 	 USING CENTRAL DATA'S RtT .A_5ELECI.LCPRINTER 
0091 
0092 

159F 
159F 

• SELECTABLE I/O PORT 
• 



1340 I-INT(APS(I)) 
135E IF I -e GCTO 1510 
13E0 J=I*C2 
1370 IF .1<- B1 GOTO 1400 
1380 GOSUB 9005 
1390 GOTO 1310 
1400 P1.-B1-J 
1410 C1- C1+I 
* SILI LAND 
1510 FRINT'SELL HOW MANY ACRES?' 
1520 INPUT I 
1530 I INT(ABS,I1) 
1540 IF I-0 GOTO 1710 
1550 IF 1.01 COTO 1600 
1560 IF I,C1 COTO 9999 
1540 GOSUB 9000 
1580 GOTO 1510 
1600 C1=C1-I 
1610 P1-131'C2*I 
* DISTRIBUTE LAND 
1710 PRINT'HOW MANY BUSHEIS SHALL WE DISTRIBUTE AS FOOD?'; 
1720 INPUT I 
1730 I-INT(ABSlI`) 
1740 IF I'-11 GOTO 1770 
1750 GOSUB 9005 
1760 GOTO 1710 
1770 P1-41-I 
1780 A3=A1-INT(I!20)  
1790 A2=0 
1800 IF A3 -0 COTO 1910 
1810 A2--A3!2 
1820 A3-0 
* PLANT LAND 
1910 PRINT'H0W MANY ACRES SHALL 
1920 INPUT I 
10,30 I=INT'ABSI)1  
1935 IF I'C1 GOTO 1960 
1040 J=INTII/2' 
1950 IF J'=B1 COTO 1980 
1960 GOSUB 9005 
1970 COTO 1910 
1980 IF I.10*A1 GCTO 1960 
ERASE 
* HARVEST.. RATS. AND CHANCES IN POPULATION 
2010 B3=INTIABS(5*RND(-11)1+1 
2020 P4'13*I 
2030 B2-INT(ABSt(B1+B4)*.07*RND(-1))) 
2040 B1-B1-112+114 
2050 J=INT(ABS(10*RND(-1,)) 
2060 A2=INT(A2+(5-B3)*81/600+1) 
2070 IF A2,"=50 GOTO 2100 
2082 A2=50 
2100 11=Al+A2-A3 
2110 COTO 1010 
* ERROR SUBROUTINE 
9005 PRINT 
9010 FRINT'BAMURABI. TRINE AGAIN - YOU ONLY HAVE' 
9020 PRINT# Al' PEOPLE.'0C1' ACRIS. AND'; 
9030 PRINT*B1' BUSHELS IN STOREHOUSES.' 
9040 PRINT 
9050 RETURN 
9999 STOP 

WE PLANT?'; 

Hamurabi by Bruce Blakeslee 
HERE IS TEl PROGRAM: 
* RPMURABI - GOVERN THE KINGDOM OF SUMFRIA 
* MODIEIED BY DRUCE PIAKFSLFE FROM -WHAT TO DO AFTER YOU !IIT RETURN.. 

* FOR CENTRAL DATA SYSTEM AND 80 PASTE. 
* VARIABLES USED IN THE PROGRAM: 
* 	 Al 	FOPULAIION 
* A2 	IMMIGRA.NTS LAST YEAR. 
* 

 
13 -> DEATHS LAST YEAR 

* BI ' BUSHELS IN STOREHOUSES 
* B2 -> BUSHELS DESTROYED LAST YEAR FY RATS 
* B3 -"> HARVEST PER ACRE LAST YEAR 
* B4 > TOTAL HARVEST LAST YEAR 
* Cl 	ACREF OWNED BY CITY 
* C2 -> VALUE OF AN ACRE 
* I 	TEMPORARY VARIABLE 
s 	 J 
* INITIALIZATION 
250 PRINT'HAMURABI - 
260 PRINT'WHERF ECU GOVERN THE ANCIENT KINGDOM OF SUMERIA.' 
270 PRINT'THE CBJECT IS TC FIGURE' CDT HOW PPE GAPE WORKS!!' 
280 PRINT'.IF YOU WANT 10 QUIT. SELL ALL OF TOUR LAND.)' 
290 PRINT 
LNFUT'ARE YOU READY TO BEGIN? (TYPE Y IF YOU ARF;' /IS 
IF X$ = 'T' GCTO 400 
400 A1-100 
410 A2-5 
420 A3-0 
430 B12800 
440 B2-200 
450 B3=3 
460 B4-3000 
470 C1-1000 
400 J 1 
* REPORT TO HAMURAPI 
1010 ERASE 
1020 PRINT'HAMURABI, I BEG TO REPORT THAT LAST YEAR' 
1030 FRINT 
1040 PRINT# 13' PEOPLE STARVED AND'#A2' PEOPLE CAME TO THE CITY.' 
1050 IF J`0 GOTO 1100 
1060 A1--A1-INT(A1'2) 
1070 PRINT -THE PLAGUE KILLER HALF THE PEOPLE." 
1100 FRINT'THE POPULATION IS NOW'#A1'.' 
1110 PRINT 
1120.PRINT'WE HARVESTED'#B4' BUSHELS AT'#B3' BUSHELS PER ACRE.' 
1130 PRINT'RATS DFSTROYTD'#B2 BUSHELS. LEAVING'#B1 
1140 FRINT'BUSHLES IN THE STOREHOUSES.' 
11'0 PRINT 
1160 PRINT'THE CITY OWNS'AC1' ACRES OF LAND.' 
1170 C2-174INT'ARS(6*RNP'-)1 
1180 FRINT'LAND IS WORTH'#C2' BUSHELS PER ACRE. 
INPUT'HAVE YOU BEAD YOUR REPORT. HAMURABI? (TYPE Y IF DONE)" A$ 
IF X$ 	'I' COTO 1185 
1185 ERASE 
1190 FRINT 
1200 FRINT 
1210 PRINT'HAMURABI . 
* BUY LAND 
1310 PRINT 
13220 FRINT'BUY RCN MANY ACRES?'; 
133? INPUT I 



• CHASE GAME 9Y RI+E ”F,:-.1:r 
ERASE 
PRIN1.'THIS IS THE GAME OF CHASE.' 
10 INFUTPDO YOU MANI INSTRUCTIONS? (TYPE 1 FOR YES)'Y 
IF Y<>1 0010 20 
ERASE 
681NT'rOU ARE " " Ih A HIGH VOLTAGE MAZE WITH 5 MALFUNCTIONING' 
PPINT'.OdOTS. "*`+ TRYING TO DESTHOY YOU. EWRY TIME YOU MAKE' 
PRINT'A MOVE, THEY EACH TAKE ONE STEP TOWARD YOU. YOU MUST MANUVER' 
PRIN1'E4CH OF THEM INTO THE MAZE+"X`+ TO SURVIVE. GOOD LUCK! 
FEINT 
PRINT'NOVES ARE: 3 2 1! 
PRINT' 	 4 • 5 	0 IS NO MOVE' 
PRINT' 	 5 6 7 	9 TO 0UI1' 
PRINT 
INPUT'HEADYi (PUSH HETURN)'I 
20 EROSE 
DIM 4(207),0(21).F(21) 
• INITIALIZE ARRAY WITH ZEROS 
FOR M=1 10 200 
4(n)=0 
PRI N!r1.25'COUNT00NN:'1200-M 
MEAT II 
ERASE 
FR INT45.55'MOYES:' 
PRINT46.55l3 2 1' 
PRIMTMT.55'4 • B 	0 10 STAND STILL' 
PH11T48.55'5 6 7 	9 TO QUIT' 
• PRINT FIELD. 8 IS ROW NUNAEW: C IS COLUM NUMBER. 
C=1 
6051* 220 
C=20 
60SUB 22P 
B=1 
60511 240 
8=10 
GOSU6 240 
• LOOP TO GENERATE RANDOM LOCATIONS OF PLATERS 
• 5 ROBOTS. 1 PLAYER* 15 HIGH VOLTAGE POLES 
25 FOR 1=1 10 21 
• COMFENSITION FOR BAD RANDOM NUMBER 6ENERATORItIt 
30 8=101(2+(7•(FNC(1000001400(1))))) 
C.I NT(2.(17•(FNC (10040010 O( 1))) )) 
M=(10•(C-1))+P 
IF A(104>0 6010 30 
IF D>6 A(4)=1 
IF Oc6 LET A($)=2 
IF 0=6 LET A(M)=3 
E(o)=8 . 
F(0)=C 
IF A(K).1 PRINT48•3+C•2•10 'x' 
IF A(M)=2 FHINT4B+3.C•2.10 ' 
IF A(4).3 PNINT18•3+C•2•10 _••' 
NEXT D 
• NOW WE ROME OUR MOVES 

K6=F 
50 PHINT•15.5 
INPUT 'YOUR MOVE;!Y 
.ERASE 'YOUR MOVE` 
68101.16.5' 
8=E(M6) 
C=F(46) 
K=10•(C-1)•5 
d(M)=P 
FRINT.8•3+C•2+17'  

iF Y>8 6010 308 
IF Y=0 G010 100 
IF Y<A G0T0 60 
IF Y=8 GOTO 80 
IF Y>4 6010 70 
GOTO 80 
60 9=8-1 
GOTO 80 
70 d=8.1 
80 6010 80.0 
81 C=0.1 
82 GOTO 100 
• Z=1 IS 4 DUMMY STATEMENT TO ALLOW IN ADDRESS; ACTION IS ON NEXT LINE. 
83 2=1 
84 Z=1 
85 C=C-1 
86 GOTO 100 
87 Z.1 
88 C=C.1 
100 M=( 10•(C-1)).8 
IF A(1)=1 6010 320 	 pkINT!600DBYI HOPE YOU HAD FUN' 
IF 4(0)=2 6010 330 	 PRIN1015.6 
4(01)=3 	 STOP 
E(M6)~ 	 600 PMINT40.1 
F(M6)*C

B 	
PRINT 

PkINT~•3.C•2•10 	 PRIN T 
• RESET ROBOT LOCATIONS 	 FOR 0=1 TO 21 
FOR 0=1 TO 5 	 B=E(D) 
01=(12.1F(0)-1))+E(0) 	 C=F(D) 
IF A(11)4>2 6OT0 200 	 - 	 m=110.(0-1).8 
A(M)A 	 E(D)=0 
PRI0T4E(0•3.F(0)42•10 ' f(D)=6 
IF E(D)cE(D)4,,tLET E(0)=E(G)+1 	 A(M)=0 
IF E(D)>H LET E(0)=E(0)-1 	 PNINT441+3 +C•2NO 
IF F(D1cC LET F(0)=F(01.1 	 NEXT 0 
IF F(0)>C LET F(D)=F(0)-1 	 6010 25 
M=( 10•(F(D)-1))+E(0) 
tF 4(1)=1 6=G•1 
IF A(6)=7 6=6.1 
IF 4(1).3 6010 330 
IF 4(1)=0 LET 4(1)=2 
IF A(0)=2 PWIMT.E(D).3.F(0)•2•10 
IF 6=5 6010 341 
200 NEXT D 
60T0 54 
220 FOR 8=1 TO 10 
N=10.(C-1)+8 
A(60.1 
FRINT08.3•2•C.10_'X'. 
NEXT B 
RETURN 
240 FOR C=2 TO 19 
11=10•(C-1)+B 
A(()=1 
PRINT08+3.2•C+102.X! 
NEXT C 
RETUR N 
370 PRIN141+5 'SORRY TO SEE YOU OUIT' 
6010 500 	 - 	 - 
320 PRINT41+5'OH. 001 YOU TUCHED A $16H VOLTAGE WIRE AND WERE ZAPPED.' 
GOTO 500 
330 PRINT41.5lONE OF THE MAD ROBOTS GO! YOU. NOW YOU YE MAC ITI' 
GOTO 500 
340 FkIN141.5!G000 WORM! YOU 601 ALL THE ROBOTS TO DESTROY THEMSELVES.' 
580 1NPU1'010 YOU WANT TO TRY A6AIN7 TYPE 1 FOR TES.'Y 
IF Y=1 GOTO 600 



Phil! 
1111 1130 	 • 1018 IS 4 11:004* 4 16 ALL0. 140 LOADING If AAA SlU4CE 	 MIS 1644 CO 11 F. 	$140.41 	ODD? 
0083 6001 	 • 10ä064A9 till 1410 PEMONT NElPFOLISS Of ANT NUDE 	 *014 1*17 17 II 	fin 	IC 
0004 MOO 	 • 1NA1 IOSID  sOI n1LI CIISE LOADING 14.641S. JUST GIVE 	 0061 160 00 11 FA 	*114.11 	4001 
0800 BHI 	 • 111E PAINAT 111E A0D111SS $1 141 $1411 61 fEIT ■ UfFE* 	 1161 1640 AI 00 	 S11E1.01 	0 
O156 0008 	 • 140 11101 141 TAPE .E0040E4. 109 II81 11951,  110E 115111 	 04160  164E CO 1►  FA 	5141.01 	A001 
1117. 894 	 • 405(1 401114 10 STIl 11,E PRISMS. AND !HEA EDIT TIE 	 0$11  1611 11 SI 	 Cl1L 	WC 
8008 F800 	 • $A*A(( Is lilt F1iST *RD LAST LINES 400 III 01410 	 8671 1653 0S 8I 	 LSI1.R1 	0 	SKIP 6/E0 o*NE ►NO sow' 
040 604 	 • !►0011 1111 1140. OMEN 3 SEMICOLON 41) IS SEEN 1..E 	 0771 165$ 32 02 10 SNIP 	0514.94 	SERI 

411 608 	 • ►M10hiP ODES 1011 4 .09114E 10 164641 11 ANC Orll TIE 	 6173 1616 f0 70 	 0011.11 	SNIP 
0011 1411 	 • SU.CHEtP 140 PMOOFAM MARI INFO 04 110E tAPE. TIE TEXT 	 0074 1653 If 10 16 	0110.94 	I4P91 	AEI OCHE INPUT 
0012 OMS 	 • I8 OISSLATEO 04 140 SCi.EEN 4011, 46 STOPS 134 	 0075 1015 AC 44 41 NSI/ 	ALIT 	'LOAD TAPE !MIS ME50RT AT 
P113 500 	• M(AOABILI11, AIM 1RENE IS A III/II BIheo6E LEFT ON LME 	 PITS 1175 ii 	 0110 	5 
O014 MM 	 • SCIE(N bile. A 1101/01.011 IS SEEN /S1,T001 414041 IS 
1116 PM 	 • (tsar. 
1416 MN 	• 
O011 5100 	 • F340E ►105 ►11040• - TO LO►O BAO 1*4ES trio 111301 
0019 MM 	 A. 105 D►Si*0! M SCREEN* MIAE 41411(0 3-23-7b 
5019 SODS. 	0/ 	III 	1 
60!11 014 	02 	100 	2 
00.1 1114 	 F3 	III 	3 
477 MM 	 SO 	EON 	0 
477 500 	 4 	(50 	2 
5024 1111 	 S4 	110 	3 
421 MIS 	 re 	EMI 	8 
0025 MOI 	 4.4 EOU 	396 
Ni? 0608 	 015/ (IV 	6A 
0075 PIN 	 SERI IRO 	2E9 
6025 004 	 IItI (0I 	24 
6035 5104 	 45011 EDP 	185 
O131 6000 	 1001 (6I 	IUFA 	 6-19-73 

$32 0118 	 AWE 1W 	1/0A 
M33 8114 	C040 	EOU 	36I 	 0409 CENTRAL DATA SEMI OUT 110E EDITOR/ISSENHLER CORRECTOR 

5034 1600 	 ONG 	1600 	 SHEET II IRE P16144146 OF THE TEAM INC SUGGESTIONS I MAC r.ACE IT. 

5535 1686 1S FF 	 L0DI.R1 	FF 	GET MESSAGE 	 TIE •2652 CO'PUIER USERS NOTES. NEWSLETTER 'ENE LEFT OU1. SINCE THIN 
6035 1602 00 36 50 MORE 	LODA.R1 	NS61,. 	 I HAVE *00EC A 600IFICATION TO ALLOW THE ASSEMBLER PROGRAM TO 
M37 1695 18 06 	 SCTR.EO 	AIRS' 	UNTILL NULL CHAP 	 CONTROL 110E TAPE RECORDER (IF THE REMOTE CONTROL IS MIRED INTO TOUR 
6035 1647 C3 	 S1112.1,3 	 TYSTEN). RENE ARE NOSE [RANGES. **DE TO WAR. WITH ILL PUBLISHED 

1131 1006 31 A3 96 	4511.U4 	MCNR 	AND WRITE I1 	 CENIPAL DATA NODIFICAIIONS: (INCIOENTALLT. JEFF ROLOFF TELLS 4E 

1168 1001 is TS 	 Nt1H.UN 	PORE 	TILL I1_ S DONE 	 11,E NEI MASIC ►40 1.11 *SSEI*LER P110GNA15 WILL 0011/00L THE TAPE 
0041 1600 3F S1 65 AIRS 	OSTA.UN 	A00R 	6E1 *OGRESS FOR DATA STORAGE 	 RECORDERS SO IT'S WORN IT TO BUILD THIS INTO !BUR 515114.) 

0.42 1110 00 24 	 2451 	OCR 
0163 1617 IS I 	 L861.R1 	0 	TUON 04 TAPE CNIIE 	 3315i 04 01 FI 17 35 74 3F 21 FE 11 31I 74 07 50 1f 26 
MN 1614 I1 	 01/0.11 	 3* 30 00 3F PE 31 17 04 24 IS FE i6 02 Fl 71 F9 
045 1018 3F 12 ES AWAIT 6510.94 	SERB 	L004 FOR SIAM Of DATA 	 7C PA 74 17 54 SS fI I7 30 TA 31,  26 32 17 30 79 
NN 1615 17 34 	 0011.03 	 36 IS 17 Al SF 3* 11 10 17 30 71 31 23 16 17 35 
0111 .1016 11 23 	 18171.10 	BLRSRT 	 72 30 SA 3F 32 15 17 
440 1510 4/ 71 	 0100.13 	TV 	CLEMM PSI 	 20001 31 33 19 
0.40 /I1( 5) 	 150I.13 	 26531 If 33 II 
0.N 164 C2 	 S1PI.02 	 SAVE DATA 	 21111 31 33 20 
0111 *810 Cl 07 FA 	5741.113 	•6001 	LOAD IT 1413 011104! 	 2005i 3F 3) 30 
50/2 tali 30,  03 46 	N1T*.U4 	UCHA 	WRITE DATA O4 TIE SCREEN 	 20501 3F 3) 43 
0061 *Olt to 80 	 CONI.R2 	AD 	CA FOR RETURN 	 20001 31 33 4E 
0.60 1818 Si M 24 	45TA.E0 	1.110 	 31741 31 33 N 
MM( 1815 M1 17 II , 	1003.42 	*002 	1111111EN1 *OONESS 
0060 1061 M Al 	 *001.42 	1 	 mot PI90OCM 
1111 1630 It 1/ iW 	5144.12 	Mitt 
MN 9013 M 00 	 *094.00 	1001 
6060 1636 N 1F II 	1.501.112 	4001 
0400 INFO M 11 	 1011.82 	1 
8001 103* Cl 17 FA 	$140..2 	4061 
11062 1034 311 SF 	 ASi•.uA 	INlUT 
PZ63 1634 20 17 ►t +LsSMT IC01..1 	3317 	rACOUP ONE 10C0ESS 
2064 1042 A .'I 	 SUC1.: 1 	1 	Lo ASE LAST SUblo 0.01 PE4611 



FILL PROGRAM AS PRINTED BY SYSTEM ON 01-19-79 	 PAGE 0201 

0001 	 PRNT 	 Smart TermNeal Program by Mike Kelley. 
222 	 TAPE 
22 3 	*C************e**: *x**C*** 
2004 	12.23.70 CGM FOE ' 
222'5 	****************************** 
2226 	* SMART TERMINAL PROGRAM 
2207 	* NO ACES OF KEYEOAFL INPUT 
nee 	* LINKS TWO COMPUTERS 
0009 	* TOGETHER VIA FLAG AND SENSE 
2210 	***oaaaaa*****aaaeao9********* 

2011 	* 	REGISTER EQUATES 
2012 	00 	EQU 	e 
0213 	RI 	EQU 	I 
2214 	132 	ECU 	2 
2015 	03 	FCU 
5216 	* 	CONDITIONS t 
2217 	EQ 	00U 	0 
2018 	LT 	FOU 	2 
2210 	UN 	EQU 
2020 	* 	SUPEMOISOR ROUTINES CALLED 
2021 	LFCR 	EQU 	0054 	LINEFEED CARRAOF ROUTINE 
2022 	ONTO 	EQU 	0063 	SUPERVISOR RETURN POINT 
0023 	ROHR 	ECU 	23-5 	WRITE CHARACTER ROUTINE 
2224 	******4******4*********9949*** 
0225 	 ORO 	5222 
0226 	****A*****9*********4+4***N*** 
2427 	SMART LCLI,HO 	40 	SET FLAG ONIY 
2028 	 LPSU 	 DO IT TO TYPE! 
2020 	 LOUI,SE 	22 	SET LOGICAL ONLY 
2232 	 LEST 	 CO IT TO LOWER 
2031 	 LODI. 70 	DF 	300 BAUD -A6 520 BAUD 
2032 	 STRA,RO 	BAUD 	USE LOCAL EAUD RATE 
0233 	4999***************4x*x******* 
2034 	READ 	LODI. R3 	50 	CLEAR CHAP PUFFER 
2035 	 LODI.32 	00 	SIT FOR 8 BITS PER CHAR 
2036 	 TPSU 	BO 	TEST SENSE AIT 
2037 	 ÄS00.02 	SENSIN 	IF IT LRCM'. PRANCE 
2238 	 RFDD.R3 	- 	OELF TEST FOR KEYEOARD INPUT 
2239 	 TMI .R3 	80 	TEST THE STREET BIT 
2040 	 BSFR,EO 	KlYIN 	IF IT DRUPES. BRANCH 
2041 	 SITE. UN 	READ 	£SLE. LOOP UNTIL INPUT FOUND 
2,042 	*****9**********t*******9****# 
0243 	SENSIN ESTA.UN 	DELY1 	GO WAIT 1,2 BIT TIME 
0044 	 TPSU 	20 	SEE IF STILL LOOPED START' 
2045 	 RETC.EQ 	READ 	IF NOT. RETURN .NOISE' 
0¢46 	*4e***********************5959 
204? 	NEXT 	PSTR,UR 	DFLY2 	WAIT UNTIL MILSE! 0T SIT 
0042 	 SPSU 	 GET SENSE INPUT RE 
2049 	 ANDI,RO 	82 	MASK OFF TRASH 
0220 	 ERR ,R3 	 ROTATE CURRENT BIT PATTERN 
2061 	 ICR2.P3 	 ADD. IN CUP NEW PIT 
0252 	 STEZ.R3 	 RESTORE IT TO ITS BETTER 
9063 	 EDRR,R2 	NETT 	SEE IF W£ GOT IT ALL ELSE LOOP 
2054 	 ?STR,UN 	DE101 	GC WAIT 1,2 BIT TIME 
20`0 	 CONI 53 	0A 	TRAP IINE FEED EVER 

FILE PROGRAM AS PRINTED BY SYSTEM ON 01-10-75 	 :xUT 12.'2 

9056 	 !ETC TO 	 JUST RETURN IF SO 
2057 	 COMI,113 	0D 	TRAP CARRAGE RETURN HERE 
2258 	 BCTA,EQ 	LICE 	DO ONE IF FOUND 
0000 	 CCMI.R3 	' ' 	TRAP -CLEAR SCREEN- CODE 
c062 	 BCTR,EC 	CLEAR 	IF SO. DO IT 
0201 	 BCTA,UN 	WCHR 	IF NONE -CF THE ABOVE. WRITE IT 
2062 	**************************9999 
22E3 	KF'YIN PEED,S1 	 KEYBOARD' INPUT 
0064 	 TMI E1 	82 	TEST STROBE EIT 
2265 	 BCFR,EC 	[SKIN 	WAIT FOR IT TO DROP 
2266 	 COM/.R3 	1E 	WAS IT 'ESCAPE'? 
0067 	 PCTA,01 	SETH 	YES, RETURN TO SUPPERVISCR 
eese 	 COMI,R3 	 TRY OUR -CLEAR SCREEN-  CODE 
0069 	 BCTR.EQ 	CLEAR 	IF S0. DO IT 
0270 	* 	 - 
0271 	 LODI.P2 	8 	STET UP INSET FCR V BITS 
2072 	 CPSU 	40 	DROP THE FLAG FOR START 
2073 	***9999***9999**************** 
0074 	NATPIT BSTR UN 	DE1Y2 	GO WAIT ONE BIT TIME 
6271 	 -RR ;R3 	 ROTATE OUR CHARACTER PATTERN 
O276 	 ECTR,LT 	ONF 	WAS HIGH PIT A ONES 
O077 	 CPSU 	40 	NO, TEEN SET THE FLAG FOR 0 
2078 	 BCTR.UN 	ZERO 	AND DO A ZERO 
2070 	ONE 	PESO' 	40 	YOU GET HERE FOR A ONE 
0020 	ZERO 	EERR.R2 	NKTBIT. PARE WE LONE 9. BITS?, NO, LOOP 
0281 	 BSTR.UN 	DFLY2 	ELSE. GO 'WAIT FOR PA2ITY PIT 
0082 	 FPSU 	42 	SET FLAG FOR STOP PITS 
2002 	 FSTR,UN 	DELY4 	CO WAIT 2 BIT TIFFS 
0284 	 EETC UN 	 ALL DONE, GET NEXT INPUT 
Rees 	************4***************** 
SOWN 	DFLY2 LODR.R0 	BAUD 	GET LOCAL BAUD RATE 
0027 	 PLRR,RO 	$ 	WAIT PERE AND COUNT 
0088 	DELYI LODR.R2 	BAUD 	GET LOCAL BAUD RATE 
2089 	 BDRR.RO 	$ 	WAIT HERE AND COUNT 
8050 	 RETC.UN 	- 	 ALL DONE 
2051 	CELI4 ESTR.UN 	DFLY2 	DO TEE ONE BIT WAIT 
00E2 	 ESTR.UN 	DFLD2 	DC IT TWICE 
2093 	 RETC,UN 	 ALL DONE 
2254 	9999***********9999***a******* 
205` 	EAUD 	FES 	1 	LOCAL HAUL RATE STORAGE 
2206 	9999*9*****************6495*** 
0097 	CLEAR EOHZ.R2 	 CLEAR SCREEN ROUTINE 
2098 	 STEREO 	*LINE 	CLEAR LOWER MASER POINTER 
0009 	 ESTR,UN 	CITED 	CLEAR DIN! 0 TO 15 
0100 	 ESTA.UN 	LFCE 	LINE FEEL BACK TO TOP 
0101 	 RETC,UN 	 ALL DONE 
2002 	******************9999******** 
0103 	CITED LODR.RO 	*LINE 	GET LINE DATA BYTE 
0104 	 TMI .112 	OF 	SEE IF LINE 16 
0.105 	 RETC,EQ 	 IF SO, WE ARE PONE 
2106 	 ESTA,UN 	LFCR 	FIST. DO A LINE FEED 
0167 	 BCTR,UN 	CLFND 	AND GC CHECK TINE COUNT 
0108 	*c*******4999************9999* 
0105 	LINE 	ACON 	17FF 	LOWER CURSOR BYTE POINTER 
2110 	 FND 



PRNT 
0012 0001 	'HELLO THIS IS A TEST TRANSMISSION OF THE MORSE CODE 
0003 0000 	*1 HOPE THAT YOU CAN READ IT 
1104 0100 	*THE QUICK BRONN FOX 
1115 1000 	*JUMPS OVER THE 
0006 0000 	 *LAZY DOG 
0017 0161 	 *...///---,,, 
0618 0010 
0019 0100 
0111 0000 
0111 1100 	 * 	 MORSE CODE 	 * 
0112 0001 	 * 	 PROGRAM BY MIKE DURHAM 	* 
0113 0000 
0114 0011 	 * 
0115 0100 	 R/ 	EOU 	0 
0116 1010 	 RI 	ROU 	1 
0117 0000 	 R2 	EOU 	2 
0118 1000 	R3 	EOU 	3 
0019 0000 	EO 	EOU 	0 
0121 0000 	 GT 	ROU 	1 
0121 1001 	 LT 	EOU 	2 
0122 1116 	UN 	EOU 	3 
0623 1000 	 UC 	ECU 	8 
0124 0000 	LI 	ROD 	1 
0125 0111 	L2 	ROD 	2 
0126 0000 	 L3 	EOU 	3 
0127 0000 	 L4 	EOU 	4 
0128 0000 	 L 	EOU 	4C 
0129 0000 	 D 	EOU 	44 
0130 0000 	CR 	EOU 	OD 
0131 0000 	 * 
0132 0000 	 * SUBROUTINES USED IN SUPERVISOR * 
0133 1100 	 * 
0134 0000 	 WRBL EOU 	0170 
0135 0000 	 SERI 	LOU 	2E9 	BATA -> R3 
0136 0000 	 UDR EOU 	396 	WRITES CHARACTER THAT'S IN R3 
0137 0000 	SERO 	ROO 	24F 	DATA MUST BE IN R3 
0138 1100 	 INN% 	ROU 	0116 	DATA -> R3 
0139 0000 	HOOT EOU 	0060 	DATA MUST BE IN R2 
0041 0611 	LFCR EOU 	0024 
0041 6110 	KBIN EOU 	30F 	GETS DATA FROM KEYBOARD -) R3 
0142 0010 	CMND EQU 	03C0 
0043 0000 	 BLED 
1144 0000 	 TAPE 
0145 3510 	 ORO 	3510 
0146 3510 	* 
0147 3500 TB 02 	START BCTR,UN 	STRT 	SKIP POINTERS 
004B 3582 	* 
0049 3502 00 	TIMET RES 	1 
0050 3503 Of 	TIME3 RES 	1 
0151 3514 	* 
0152 3564 3F 33 F3 STRT 	BSTA,UN 	ERASE 
0053 3517 75 10 	 CPSL 	10 	SELECT REGISTER BANK 00 
B054 3509 05 00 	 L001,R1 	00 
0055 3500 CD 15 86 	STRA,R1 	TEMP 
0056 350E CD 15 8C 	STRA,R1 	TEMP3 
0057 3511 CD 15 87 	STRA,R1 	PTR2 	ZERO IT 
0058 3514 OD 95 88 	LODA,R1 	*TXTPTR 
0/59 3517 CD 13 86 	STRA,R1 	PTR1 	RESET STRT OF TEXT POINTER 
0160 3518 05 07 	 LODI,R1 	07 
1161 351C F1 	 URTD,R1 	 SET FLAG TO 0 
0062 3510 3F 35 FR 	BSTA,UN 	GETIME 	GET MORSE RATE FROM USER 
0/63 3520 3F 35 F3 	BSTA,UN 	ERASE 
0/64 3523 71 	RESTRT REDD,RT 	 READ K/BOARD PORT 
0163 3524 F5 B/ 	 TMI ,R1 	80 	TEST STRODE FROM K/BOARD 

. 0166 3526 9C 36 IA 	BCFA,E0 	DELAY 
0067 3529 3F 35 BD 	BSTA,UN 	OETC ' 	GET CHARACTOR TO BE SENT INTO R3 
0068 352C 3F 35 BA 	BSTA,UN 	LOOKUP GET MORSE CODE I LENGTH INTO R2 0 R/ 
0169 352F 44 FS 	 ANDI,RO 	F8 	MASK OFF LENGTH 
0171 3331 46 07 	 AND1,R2 	07 	MASK OFF CHAR LEAVING LENSTH 
0171 3533 3F 35 38 	BSTA,UN 	SENDIT 	SEND OUT CHAR 
0172 3536 3F 33 CI 	BSTA,UN 	GAP 	PUT A GAP BETWEEN CHARACTERS 
0173 3539 1B 68 	 BCTR,UN 	RESTRT DO 17 AGAIN SAM 
0174 3531 	* 
0175 353B 	* 	SEND OUT CHAR IN R0 / LENGTH IS IN R2. 
0176 3531 	* 
0177 3538 61 	SENDIT IORZ,R0 	 MAKE CC = CONTENTS OF R0 
0178 353C IE 35 49 	BCTA,LT 	BIT 	SEND DIT IF MSH . 1 
0179 353F IF 35 5C 	DCTA,UN 	BAH 	SEND DAM IF MSB = 0 
0180 3542 3F 35 DO OTT 	BSTA,UN 	PAUSE 	DO A PAUSE BETWEEN BITS I DAMS 
0181 3545 D0 	 RRL ,RO 	 MOVE NEXT BIT TO MSD OF RI 
0182 3546 FA 73 	 8Dßß,ß2 	SENDIT DO AGAIN IF MORE BITS TO COME 
0183 3548 17 	 RETC,UN 	RESTRT OUT NEXT CHARACTER 
0184 3549 	• 
0185 3549 07 /F 	DIT 	LODI,R3 	IF 
0186 354B F3 	 URTD,R3 	 SET FLAG TO 1 
0187 354C OF 15 02 	LGDA,R3 	TINE? 	GET DELAY CONSTANT 
0188 354F 10 15 02 	LODA,RI 	TIME? 
0189 3552 FB 7E 	LOOP1 BDRR,R3 	LOOP? 
0191 3554 F9 7C 	 BDRR,R1 	LOOM 
0191 3556 17 /7 	 LODI.R3 	07 
0692 3558 F3 	 WOTD,R3 	 FLAG TO OFF 
0193 3559 1F 35 42 	BCTA,UN 	RET 
0094 355C 	* 
0195 355C 07 OF 	DAH 	LODI,R3 	OF 
0196 355E F3 	 WRTD,R3 	 SET FLAG TO 1 
0197 353F 77 11 	 PPSL 	10 
0198 3561 06 03 	 LODI,R2 	03 
0199 3563 IF 15 02 LITLOP LODA,R3 	1I1E1 
0100 3566 OD 15 02 	LODA,RI 	TIME? 
0111 3569 FB 7E 	LOOP2 BDRR.R3 	LOOP2 

Morse Code Program by Mike Durham 



0102 3566 19 7C 	 FDRR,RI 	LOOP2 
0103 3560 FA 74 	 BDRR,R2 	LITLOP 
0114 356F 07 07 	 LODI,R3 	07 
0105 3571 F3 	 URTD,R3 	 FLAG TO 0 
0106 3572 75 10 	 CPSL 	10 
0107 3574 IF 35 42 	BCTA,UN 	RET 
0108 3577  
0109 35j7 09 OE 	INC 	LODR,R1 	PTR2 
0110 3579 85 01 	 ADDI,R1 	01 
0111 3578 29 06 	 5711,141 	PTR2 
0112 3570 15 	 RETC,GT 
0113 357E 16 	 RETC,LT 
0114 357F 09 05 	 LODR,R1 	PTR1 
0115 3581 85 0! 	 8D01.ß1 	01 
0116 3583 C9 01 	 STRR,R1 	PI 
0117 3585 17 	 RETC.UN 
0118 3596 	 4 

4119 3506  
0120 3566 00 	PTR1 	RES 	1 	POINTS TO TEXT 
0121 	3587 00 	PTR2 	9E5 	1 
0122 3588 
0123 3580 20 03 	TXTPTR ACON 	2013 
0124 3588  
0125 358A « GE7C GETS VALID CHAR FRON TEXT INTO R3 10-29 OR A->Z1 

0126 359A 	* 
0127 358A 
0128 358A 40 	TEMP 	RES 	1 
0129 358B 00 	TEMPI RES 	1 
0130 358C Of 	TEMP3 RES 	1 
0131 3580 0P F7 	GETC 	10811,133 	*PTR1 	GET CHARACTER FROM TEXT 
0132 358F 3F 35 77 	BSTA,UN 	INC 
0133 3592 E7 29 	 COMI,R3 	20 	SPACE 
0134 3594 IC 35 DB 	BCTA,ED 	SPACE 
0135 3597 E7 0D 	 COMI,R3 	OD 	ENDLINE 
0136 3599 IC 35 E7 	BC7A,E0 	ENDLIN 
0137 359C E7 2C 	 COMI,R3 	2C 
0138 359E 1E 35 23 	BCTA,LT 	RESIST 	GO BACK IF CHAR IS ILLEGAL 
0139 3541 E7 511 	 COMI,R3 	58 	ASCII Z 
0140 3583 ID 35 23 	BCTA,GT 	RESTRT 	GO BACK IF CHAR 18 ILLEGAL 
0141 3586 E7 41 	 COMI,R3 	4! 	ASCII A 
0142 3588 3A OA 	 117R,LT 	CHECK 	MAKE SURE ITS A NUMBER 
0143 3588 CF 15 88 	STRA,R3 	TEMP2 	SAVE CHAR 
0144 35AD 3F 03 96 	05TA,UN 	4CHR 
0145 3580 IF 15 88 	LODA,R3 	TEMPI 	RESTORE 83 
0146 3583 17 	 RETC,UN 	 RETURN WITH VALID CHARACTER 
0147 3584 
0148 3584 E7 39 	CHECK COMI,R3 	39 	ASCII 9 
0149 3586 18 35 23 	BCTA,BT 	RESIST 	GO BACK IF CHAR IS ILLEGAL 
0150 3589 17 	 RETC,UN 	 RETURN WITH VALID CHARACTER 
0151 35BA 
0152 35BA 
0153 35BA 	* LOOKUP GETS HORSE CODE 8 CODE LENGTH INTO R2 8 90 
0154 35BA 
0155 3586 A7 2C 	LOOKUP SUBI.R3 	2C 	PREPARE INDEX REG 
0156 35BC IF 76 92 	L08A,R3 	TABLE,I GET CODE FROM TABLE R3 = INDEX REG 
0157 351F C2 	 STRZ,R2 
0158 3501 17 	 RETC,UN 
0159 35C1 
0161 3501 
0161 35C1 	* GAP PUTS SPACE BETUEEN LETTERS. 
0162 35C1 	* 
0163 35C1 16 14 	GAP 	LODI,R2 	04 
0164 35C3 OF 15 03 XX 	LODA,R3 	TIME3 
0165 35C6 OD 15 03 	LODA,R1 	TIME3 
0166 3509 FD 7E 	LOOP3 BORR,R3 	LOOP3 
0167 35CB F9 7C 	 6001,R1 	LOOP3 
0168 35CD FA 74 	 BDR19,82 	XX 
0169 35CF 17 	 RETC,UN 
0171 3500 
0171 3500 
0172 3500 	* PAUSE PUTS A GAP BETWEEN DITS S DOHS 
0173 3500 
0174 3504 IF 15 12 PAUSE LODA,R3 	TIME1 
0175 3503 0D 15 02 	LODA,R1 	TIME1 
0176 3516 FR 7E 	L0094 BDRR,R3 	LOOP4 
0177 3508 F9 7C 	 BDRR,RI 	LOOP4 
0178 35DA 17 	 RETC,UN 
0179 35DB 	* 
0180 35DB 	* SPACE PUTS TOO 'GAPS' BETUEEN WORDS 
1181 35DB 	* 
1182 3588 3F 35 CI SPACE BSTA,UN 	GAP 
0183 350E 3F 33 CI 	BSTA,UN 	GAP 
0184 35E1 3F II 70 	 BSTA,UN 	WRBL 
0185 35E4 1F 35 23 	ICTA,UN 	RESTRT 
0186 35E7 	* 
0187 35E7 3E 35 Cl ENDLIN BSTA,UN 	SAP 
0188 35EA 3F 35 Cl 	8STA,UN 	OAP 
0189 35E0 3F 10 24 	BSTA,UN 	LFCR 
O190 35F0 1F 35 23 	BCTA,UN 	RESTRT 
O191 35F3 
0192 35F3  
0193 3593 05 10 	ERASE LODI,R1 	10 
O194 35E5 3F 80 24 LOOPS BSTA,UN 	LFCR 
0195 35E8 F9 1 	 BDRR,R1 	LOOPS 
0196 35EA 17 	 RETC,UN 
0197 35FB 	* 

	

0198 35FB 3F 36 27 GETIME BSTA,UN 	PRINT 	LENGTH OF DIT 
0199 35FE 3F 11 B6 	BSTA,UN 	INNS 	GET LENGTH 
0210 3601 CF 15 02 	STRA,R3 	TINE? 
0201 3604 3F 1/ 24 	BSTA,UN 	LFCR 
0202 3607 	* 

0213 3607 



0204 3607 3F 36 27 BSTA,UN PRINT INPUT PAUSE DETUEEN LETTERS 
0205 3606 3F 01 B6 BSTA,U4 INHX GET IT 
0206 360D CF 15 03 STRA,R3 TIME3 
0207 3610 3F 00 24 BSTA,UN LFCR 
0208 3613 	 * 
0209 3613 3F 36 27 BSTA,UN PRINT PRESS ANY KEY TO GO 
0210 3616 3F 03 OF BSTA,UN KBIN 
0211 3619 	17 RETC,UN 
0212 361A 
0213 361A 	* DO A SMALL DELAY 
0214 361A 	 * 
0215 361A 20 	DELAY EORZ,R0 
0216 3618 	CI STRZ,R1 
0217 361C 06 02 LODI,R2 02 
0218 361E F8 7E 	ZZ BDRR,R0 ZZ 
0219 3620 F9 71 BDRR,R1 ZZ 
0220 3622 FA 7A BDRR,R2 ZZ 
0221 3624 	1F 	35 	00 BCTA,UN START 
0222 3627 	 * 
0223 3627 	 * 
0224 3627 0D 15 DC PRINT LODA,R1 TEMP3 GET INDEX 
0225 362A 0D 36 39 LODA,R1 INFO,* GET CHAR TO BE PRINTED 
0226 362D CD 15 BC STRA,R1 TEMPI 
0227 3630 E4 2C COMI,R0 2C  
0228 3632 	14 RETC,EO 
0229 3633 C3 STRZ.R3 
0230 3634 	3F 03 96 BSTA,UN DCHR URITE IT ON SCREEN 
0231 3637 	1D 6E BCTR,UN PRINT DO IT AGAIN 
0232 3639 	* 
0233 3639 20 20 20 INFO ALIT INPUT LENGTH OF DIT s-,' 
0234 3656 20 49 4E ALIT ' INPUT SPACE BETWEEN LETTERS :-, 
0235 3692 	* 
0236 3692 36 	TABLE DATA 36 , 
0237 3693 7E DATA 7E - 
0238 3694 AE DATA AE . 
0239 3695 6D DATA 6D / 
0240 3696 05 DATA 05 0 
0241 369? 85 DATA B5 1 
0242 3698 CS DATA CS 2 
0243 3699 E5 DATA ES 3 
0244 3696 F5 DATA F5 4 
0245 3698 FD DATA FD 5 
0246 3691 7D DATA 70 6 
0247 369D 3D DATA 38 7 
0248 369E 	ID DATA ID 8 
0249 369F OD DATA 0D 9 
0250 3640 00 00 00 RES 7 
0251 3667 	**** 
0252 36A7 82 DATA 82 A 
0253 3668 74 DATA 74 8 
0254 3669 54 DATA 54 C 
0255 36AA 63 DATA 63 D 
0256 3668 81 DATA 81 E 
0257 36AC D4 DATA D4 F 
0258 36AD 23 DATA 23 0 
0259 36AE F4 DATA F4 H 
0260 36AF C2 DATA C2 I 
0261 3680 84 DATA 84 J 
0262 3681 	43 DATA 43 K 
0263 3682 84 DATA B4 L 
0264 3683 02 DATA 02 N 
0265 3684 42 DATA 42 N 
0266 3685 03 DATA 03 0 
0267 3686 94 DATA 94 P 
0268 3687 24 DATA 24 0 
0269 3688 A3 DATA A3 R 
0270 3689 E3 DATA E3 S 
0271 36BA 01 DATA 01 T 
0272 3688 C3 DATA C3 U 
0273 36BC E4 DATA E4 V 
0274 368D 83 DATA 83 U 
0275 368E 64 DATA 64 X 
0276 368F D4 DATA D4 Y 
0277 36C0 34 DATA 34 Z 
027B 3611 

PRESS ANY KEY TO SO.,' 



Selectric Driver Routine by Dennis Haynes  

0023 	4216 0023 	4216 	84 	00 84 00 
0024 	4213 0024 	4213 C8 	07 C8 07 
0025 	421A 0025 	421A 	1B 68 1B 68 
—0026--421C —0026--421C 75 03 75 03 
0027 	421E 0027 	421E 	1F EO 04 1F EO 04 
0023 	4221 0023 	4221 	44 44 

-...0029 4222 -...0029 	4222 	00 00 

ADDI,R0 	00 
STRR,R0 	PTR 
DCTR,UN STRT 

RET CPSL -- 	WC 
BCTA,UN *DOS 

PTR DATA 44 
DATA 	00 

ADDI,R0 	00 
STRR,R0 	PTR 
DCTR,UN STRT 

RET CPSL -- 	WC 
BCTA,UN *DOS 

PTR DATA 44 
DATA 	00 

i:,~ ~ 

	

005 0000 	 * 	USES TREN ROUTINE TO PRINT CIIR TO PRINTER 

	

0006 0000 	 * 	LOOKS FOR 4 AS AN END OF TEXT CHR 

	

1
0007_ 0000  	* 	USES RO VALUE IS DISTROYED BY TREN ROUTINE 

	

—0008-0000 	* 	SUBROUTINE NESTING 
_
1 LEVELS 

	

0009 0000 	 XPRNT EQU 	4002 	ENTRY POINT PRINT ROUTINE 

	

0010 _0000 	 DOS 	EQU 	6004 	DOS RE-ENTRY POINT 

	

.._. 
0011 

_ 
0000_

..... 	
EXEC 

_.-.._..._ 	
4200 

	

51 0012 4200 	 ORG 	4200 

	

0013 4200 77 OA 	 PPSL 	WC+COM 
'---0014-4202-75- 01 

	

_0014-42027501 	 CPSL 	-- -- CRY 

47 

	

0022_4214 08. OB 	 LODR,R0 	PTR 

r 

95 
55 

cs 

'~ s 
55 

ASCII TO SELECTRIC CONVERSION ROUTINE ASCII TO SELECTRIC CONVERSION ROUTINE 
GJ GJ 
69 

This routine converts ASCII character in RO to the equivalent Selectric 
Typewriter code and outputs it via a programable serial IO port to a 
'' ____.._.Trendata terminal. 
va  

The IBM Correspondence code is used here but the routine can be 
used for EBCDIC code as well by changing the look up table data. 
	Both SB'I codes use 6 data bits.-Since there are only--64 possible 

combinations of 6 bits there obviously aren't enough unique codes to 
represent all of the characters one would like to print. This problem 
is overcome by the use of shift characters.-When the selectric printer - 
receives an UpCase character all of the characters which follow are 
assumed to be upper case until a LwCase character is received. 

_The_computer_is_responsible for-keeping. track-of the upper/lower - --- 
case status and sending shift characters as required. To accomplish this 
a code for upper case or lower case is added to the 6 bit IBM code using 

dr 	-the -2 highest-order-unused bits (bits-6€7).-If a--character is lower case 
these 2 bits are 00. If a character is upper case they are 01. A 10 
indicates an either case (i.e. "CarRet",".",etc ). 

the computer looks-up-theIBM--code-in-the-table--it checks-- 
= 	this code against the code for the last character sent and outputs a 

shift character where required. 
The program contains provisions for a delay following carrage --- --- 

returns and tabs. It also has a provision for implimenting a form feed 
by keeping track of the current line number and adding extra line feeds 
to advance the paper by--  the -number -of-l-ines -.required-to-reach the -top-------- 
of the page when a form feed character is received (a very useful 
function for long assembly listings ). 

The subroutine nesting is 1 level--if the form feed is used other- ----- 
wise it is 0 levels. The routine could be shortened somewhat by using 
more subroutines at the expense of decreasing the number of levels of 

_.subroutines- - available to-the--calling--program.  	- 



FILE 'TREN' AS ASSEMBLED BY SYSTEM ON 03-05-29 
I E ABDR 81 B2 B3 B4 LABEL OPCODE 	OPERAND COMMENTS 
31 0030 

0002 3000 

	

0003 0000 	 DRIVER PROGRAM TO OUTPUT CHARACTERS TO TRENDATA 

	

0004 0000 	 * 	TER14INAL IN CORRESPONDENT CODE 

	

0035 0000 	 • 
0006 0000 

	

0007 0000 	 * • 	*************************************•****•**•*****•******** 

	

0008 0000 	 • 	* 

	

0009 0000 	 PCI BOARD AS OF 11-26-78 HAS INVERTING BUS 	 • 

	

0010 0000 	 ▪ 	* 	XCEVERS HENCE ALL DATA WRITTEN TO PCI 	 * 

	

0011 0000 	 * 	* 	MUST BE COMPLIMENTED PRIOR TO SENDING 	- 	* 

	

0012 0500 	 * 	• 	ALL EORI,RX FF 	INSTRUCTIONS ARE FOR 	 * 

	

3010 0700 	 • 	THIS PURPOSE AND MUST BE DELETED IF BUFFERS 

	

0314 0003 	 * 	• 	ARE CHANGED AT A FUTURE DATE 

	

0015 0000 	 • 	* 	 * 
0016 0000 
0017 0000 

	

1011 7011 	 • • 	PCI INITIALIZATION ROUTINE 
Ill] 1010 

	

0320 0000 	 • 

	

0121 0010 	 * 

	

0022 0010 	 * 	REGISTER EQUATES 
0023 0000 
0124 0009 

	

0025 0320 	 00 	EQU 	0 

	

032.1 0030 	 R1 	EQU 	1 

	

0027 0070 	 R2 	EQU 	2 

	

3020 0000 	 R3 	EQU 	3 

	

2023 0000 	 HQ 	EQU 	0 

	

0030 0033 	 CT 	EQU 	1 

	

0031 0030 	 LT 	EQU 	2 

	

0032 0000 	 UN 	EQU 	3 

	

0033 0000 	 NE 	EQU 	80 

	

0034 0000 	 LE 	EQU 	91 

	

0035 0000 	 GE 	EQU 	82 

	

0036 0000 	 Z 	EQU' 	0 

	

0337 0003 	 N 	EQU 	2 

	

0333 0000 	 CRY EQU 	1 	PSL 

	

0039 '0000 	 COM 	EQU 	2 

	

0040 0370 	 OVF EQU 	4 

	

0041 0000 	 WC 	EQU 	8 

	

0042 0000 	 RS 	EQU 	10 

	

0043 0070 	 IDC EQU 	20 

	

0044 0000 	 CONS EQU 	CO 

	

0045 0000 	 SP 	EQU 	7 	PSU 

	

0146 0000 	 II 	EQU 	20 

	

0047 0000 	 FLAG EQU 	40 

	

0040 0000 	 SENSE EQU 	80 

	

0049 0000 	 * 

	

0050 0000 	 ESC EQU 	18 

	

0051 0000 	 BS 	EQU 	8 

	

0052 0000 	 MR1 	EQU 	02 

	

3053 0000 	 CR 	EQU 	03 

	

0054 3000 	 EXEC 	XINIT 	AUTOEXEC U INIT ROUTINE 

	

3055 1520 	 ORG 	1520 

PdGE1 ~000 1 

FILE 'TREN' AS ASSEMBLED BY SYSTEM ON 03-05-79 
LINE ADDR B1 B2 B3 84 LABEL OPCODE 	OPERAND COMMENTS 
0356 1520 1B 02 	XINIT BCTR,UN 	INIT 	POINTER TO INIT ROUTINE 
0057 1522 10 2F 	XPRNT BCTR,UN 	PRINT 	POINTER TO PRINT ROUTINE 
0053 1524 	 * 
0053 1524 	 * 	ROUTINE TO INITALIZE 2651 PROGPAMABLE COMMUNICATION INTERFACE 
9050 1524 
0061 1524 04 75 	I▪  NIT LODI,R0 	75 	1 STOP BIT EVEN PAR,6BIT CHR,IX CLOCK RATE 
0062 1526 24 FF 	 EORI,R0 	FF 
0063 1528 D4 02 	 WRTE,R0 	MR1 
0064 152A 04 33 	 LOOI,R0 	33 	INTERNAL CLOCK,134.5 BAUD 
0065 152C 24 FF 	 EORI,R0 	FF 
0066 152E D4 02 	 WRTE,R0 	MR1 
0067 1530 04 05 	 LODI,R0 	05 	NORMAL OPERATION,RCV 6 XMIT ENABLED 
0063 1532 24 FF 	 0ORI,R0 	FF 
0069 1534 D4 03 	 WRTE,R0 	CR 
0070 1536 04 00 	 LODI,RO 	00 
"0071 1538 CC 95 51 	 STRA,R0 *LNMR 	ZERO LINE NUMBER COUNT FOR FORM FEED 
4072 1538 	 • 	FOLLOWING ROUTINE IS TO INIT PRINTER TO KNOW)) STATE WHEN OPERATING 
1073 1538 	 * 	IN THE CE TEST MODE. MAY NOT BE REQUIRED WITH OTHER SELECTRIC PRINTERS 
0074 153B 04 34 	 LODI,RO 	34 	SOT CODE 
0075 153D 3F 15 D6 	 BSTA,UN 	OUT 
0076 1540 04 34 	 LODI,R0 	34 	SOT 
0077 1542 3F 15 D6 	 BSTA,UN 	OUT 
0073 1545 04 9C 	 LODI,RO 	9C 	LOAD UC SHIFT 
0079 1547 3F 15 D6 	 BSTA,UN 	OUT 
0080 154A 1F EO 04 	 BCTA,UN 	*6004 	BRANCH TO DOS 
0091 154D 	 * 
0082 154D 	 CHARACTER OUTPUT SUBROUTINE 
0033 154D 	 * 
0054 154D 	 ASSUMES PCI HAS ALREADY BEEN INITIALIZED 
7035 154D 	 ACCEPTS CHR TO BE PRINTED IN RO 
0015 1540 	 USES REGISTERS R0,R1 
0097 1540 	 * 	RESTORES ORIG. VALUE TO R1, RD IS DISTROYED 
0008 154D 	 * 	SUBROUTINE NESTING $ LEVELS 
0089 154D 	 SR 	EQU 	01 
0090 154D 	 TER EQU 	00 
0091 154D 	 TXRDY EQU 	01 
0192 154D 15 10 	R1TEM ACON 	1510 	TEMP STORAGE FOR R1 MAY BE ANY RAM LOC 
0093 154P 15 12 	SFLAG ACON 	1512 	LAST CHR SHIFT CODE MAY BE ANY RAM LOC 
0094 1551 15 11 	LNMR 	ACON 	1511 
0095 1553 
0096 1553 
3097 1553 E4 OA 	PRINT COMI,RO 	OA 	IGNORE LINE FEEDS 
0097 1555 14 	 RETC,EQ 
0099 1556 E4 OC 	 COMI,R0 	OC 	FORM FEED 
0100 1558 98 24 	 BCFR,EQ 	Fl 
0171 155A CD 95 4D 	 STRA,R1 	*R1TEM 	SAVE R1 
0132 155E OC 95 51 	F2 	LODA,RO 	*LNMR 	GET LINE NUMBER 
0173 1560 E4 42 	 CON.I,55 	42 	CHICK FOR TOP OF NEXT PAGE 
0104 1562 1A 05 	 BCTR,LT 	F3 	BR IF NOT 
0105 1564 20 	 EORZ,R0 
0106 1565 CC 95 51 	 STRA,R0 	*LNMR 	ZERO LNMR COUNT 
0107 1568 14 	 RETC,EQ 	 RET IF EQ 
0100 1569 04 AE 	F3 	LODI,RO 	AE 	CORSP LINE FEED 
3109 1558 3F 15 D6 	 BSTA,051 	OUT 
0111 1551 01 FF 	 LODI,30 	FF 

PAGE 0002 



tILn 'TRENV'TS ASSEF1BLEU n atstcn ON DJ-0?71 
LIME ADDR B1 12 B3 B4 LABEL OPCODE • OPERAND COMMENTS 
0111 1570 F9 7E 	 BDRR,51 	$ 	DELAY LOOP FOR LINE FEED 
0712 ' 1 572 Ft 1C'_.. -.. 	-BDRR -11---$-3'._- 
0113 1574 04 01 	 LODI,RO 	WI 
0114 1576 BC 9S 51 	 ADDA,R0 	*LNNA 
01/5- 1579 CC-95.. 51' 	 ,R0 -*LNMR- 
0116 157C 10 5F 	 BCTR,DN 	92 
0117 157E 	 THIS PORTION OF ROUTINE CHECKS FOR CENTRAL DATA TURN PRINTER ON/OFF 
0110 157E 	 * 	00154 ND_A3_WELL_-*N-ABE}P..89T_AND_ BOT -. 	_._._..._. ... 	_ 
0119 157E F4 BO 	F1 	TMI ,110 	80 	CHECK FOR SOT 10T 
0120 1580 18 07 	 BCTR,EQ 	SOT 	BR TO ST OF TEXT ROUTINE 
0121 - 1502 E4 03 	- 	-t,L,,,180 _" - 03 ' - -TBECE BOT- - - - 	 - 

0122 1584 14 	 RETC,EQ 	 RET IF EQ 
0123 1585 14 02 	 COMI,RO 	02 
0124 1587 98 OD 	- 	--BCFRiEQ-__-LRHP--•C-itses-S9' ASCII. SOT 
0125 1589 04 00 	SOT 	LODI,RO 	0D 	CORSP SP CODE 
0126 1580 CC 95 51 	 STRA,RO *LEMA 	ZERO LN NUMBER COUNT 
0127 - 158E 3F 15 D6 	 BSTA,UN 	' OUT 	_- -- - 	_-- - 	 -_ 

0123 1591 04 9C 	 LODI,190 	9C 	.UC SHIFT 
0129 1593 1F 15 D6 	 BCTA,UN 	OUT 
0130 1596 CD 95 40 	LKUP _STRAYt9- -*RTTEM  

0131 1599 Cl 	 STRZ,R1 	 LOAD ASCII VALUE INTO INDEX REG 
0132 159A OD 76 06 	 LODA,R1 	TABLE,I GET CORSP CODE 
0133 159D 14 CO 	 COMI,R0 	'CO - - TEST FOR 'NON=PRINTABLE'CHR 
0134 1590 98 04 	 BCFR,EQ 	SHIFT 	BRANCH IF PRINTABLE 
0135 15A1 OD 95 40 	 LODA,R1 	•R1TEM 
0136 1534 17 	 - RETC,UN- 	 .. 

0137 15A5 	 * 	THIS ROUTINE CHECKS TO SEE IF A SHIFT IS REQUIRED 
0138 15A5 F4 80 	SHIFT TMI ,R0 	BO 
0139 15A7 13 2D 	 BCTR,EQ  
0140 15A9 Cl 	 STRZ,R1 
0141 15AA 45 40 	 ANDI,R1 	40 
0142 15AC ED 95 4F 	 COMA,R1 *SFLAG 	COMPARE U.C/L.0 CODE TO LAST CHR CODE 
0143 15AF 18 25 	 BCTR,EQ 	OUT 	OUTPUT CUR IF SHIFT NOT REQ  
0144 1511 CD 95 4F 	 STRA,111 	•SFLAG 
0145 1504 F5 40 	 TMI ,191 	40 	TEST FOR U.C. 
0146 1516 98 10 	 BCFR.EQ 	LC 
0147 1518 55 01 	T2 	REDE,R1 	SR 
0148 15BA 25 FF 	 EORI,R1 - FF -"- --' - 
0149 1500 F5 01 	 TMI ,R1 	TXRDY 
0150 15ßE 98 78 	 BCFR,EQ 	T2 
0151 1500 05 9C 	 LODI,R1 	9C 	SEND U.C. SHIFT CHR 
0152 15C2 25 FF 	 005I,31 	FF 
0153 15C4 D5 00 	 WRTE,R1 	THR 
0154 1516 11 OE 	 BCTR,UN 	OUT 
0155 15C8 55 01 	LC 	5505,01 	SR 
0156 15CA 25 FF 	 EORI,R1 	FF  
0157 15CC F5 01 	 SMI ,R1 	TXRDY 
9158 15CE 98 78 	 BC£11,E0 	LC 
9159 1550 05 9F 	 LODI,R1 	9F 	SEND L.C. SHIFT CHR 
0160 1502 25 FF 	 1031,111 -- FF 
0161 1504 D5 00 	 WRTE,R1 	THR 
0162 1506 55 01 	OUT 	REDE,11 	5R 	WAIT LOOP TIL THR IS EMPTY 
5153 1508 25 FP 	 0019I,01 	FF 
0164 155A 05 01 	 TMI ,R1 	TXRDY 
0165 15DC 93 78 	 BCFR,EQ 	OUT 

' rAes;!9ee3- ' ._ 

FILB 9TREN' AS ASSEMBLED BY SYSTEM ON 03-0T5-79' 	 - - 	 PAGE00004 
LINS ADDR Si 12 B3 B4 LABEL OPCODE 	OPERAND COMMENTS 
0166 150E 24 FF 	 EORI,RO 	FF 
0167 15E0 D4 00 	 WBTE,RO 	THR 
0169 15E2 24 FF 	 EORI,55 	FF 
0169. 15E4 14 AF 	 COMI,RO 	AF 	CHECK IF CHR WAS TAB 
3174 15E6 1B 12 	 -ACTA,EQ  
0171 15E8 04 AD 	 COMI,R0 	AD 	CHECK FOR CARRAGE RETURN 
0172 15EA 9B 0A 	 BCFR,EQ 	RST 
0173 15E10 04'01 	 L00I-,53 	01 
0174 15EE 8C 95 51 	 ADDA,R0 *LNMR 	INC LINE NUMBER COUNT 
0175 15F1 CC 95 51 	 STRA,RO 	.2,10411
0176 15F4 1B 04 	 50TR',11N 	-0-LY- 
0177 15F6 OD 95 40 	RST 	LODA,01 	*R1TPM 	RESTORE ORG VALUE TO 11 
0174 15F9 17 	 RETC,UN 
0T79 - 15FA 20 	DU' EORZ,RO 
0180. 15PB Cl 	 STRZ,R1 
0181 15FC CO 	 NOP 
0182 15FD CO 	 NOP 
0103 15FE F9 7C 	 ß05R,51 	$-2 
0184 1600 F8 7C 	 BDRR,RO 	$-2 
0185--1602 OD 95 4D 	 LODA,R1 - *RITEM 
0186 1605 17 	 RBTC.UN 
0187_ 1606 CO 	 TABLE DATA 	CO 	NULL CHARACTER 
0188 1607 CO 	 DATA - 	CO 	ST MSG 
0189 1608 CO 	 DATA 	CO 	ST TXT 
0190. 1609 BC 	 DATA 	BC 	END TXT 
0191 160A CO 	DATA 	- --CO - .- 	ENOXMT 
0192 1608 CO 	 DATA 	CO 	WHO RU 
0193 165C CO 	 DATA 	CO 	ACE 
0194 160D CO 	 DATA ' 	CO 	BOLL 
0195 160E 9D 	 DATA 	9D 	BACKSP 
0196_ 160F AF 	 DATA 	AF 	STAB ___ 
0197 1610 AE  	DATA - 	- AB -- LINEFEED 
0198 1611 CO 	 DATA 	CO 	VTAB 

,._0199.__ 1612 CO 	 DATA 	CO 	FORMFEED• 
0200 1613 AD 	 DATA 	AD 	CARRAGE RET 
0201 1614 CO 	 DATA 	CO 	SHF OUT 
0202 1615 CO 	 DATA 	CO 	SHE IN 
9203 1616 CO 	 DATA 	CO 	... DL BSC 
0204 1617 CO 	 DATA - 	CO 	X ON 

_ 0205 1618 CO 	 DATA 	CO 	TAPE ON 
0206 1619 CO 	 DATA 	CO 	X OFF 
0207 161A CO 	 DATA 	CO 	TAPE OFF 
0203 161B 81 	DATA 	81 	NO ACE 
0209 - 161C CO  	DATA 	CO 	SYNCID•' 
0210 161D 9E 	 DATA 	98 	END BLK 
0211  161E CO 	 DATA 	CO 	CANCEL 
0212 161F CO 	 DATA 	CS 	END MDR 
0213 1620 CO 	 DATA 	CO 	SUBST 
0214 1621 CO 	 DATA 	CO 	ESCAPE 
0215 1622 CO 	 DATA 	~CD 	VAR REP 
0216 1623 CO 	 DATA 	CO 	GROUP SEP 
0217 1624 CO 	 DATA 	CO _ 	RECORD SEP 
0218 1625 CO 	 DATA 	CO 	UNIT SEF' 
0219 1626 BO 	 DATA 	80 	SPACE 
0220 1627 01 	 DATA 	01 	1 



FILE 'TREN' AS ASSEMBLED BY SYSTEM ON 03-05-79 
LIME 	AMR 81 82 83 E4 LABEL 	OPCODE 	OPERAND 

PA9E::0005 
COMMENTS 

0221 	1623 	49 DATA 49 " 
0222 	1629 	70 DATA 70 # 
0223 	162A 44 DATA 44 S 
0224, 162B 40 DATA 48 9 

0225 	162C 60 DATA 68 8 
0226 	1623 09 DATA 09  
2227 	162E 74 DATA 74 ( 
0223 	162F 64 DATA 64 ) 
0229 	1630 	76 DATA 78 * 
0230 	1631 	53 DATA 53 + 
0231 	1632 SE DATA BB 
3232 	1333 	37 DATA 37 - 
0233 	1634 	91 DATA 91 
0234 	1635 07 DATA 07 / 
0235 	1636 	24 DATA 24 0 
7236 	1537 	20 DATA 20 1 
1237 	1638 	10 DATA 10 2 

1213 	1639 	33 DATA 30 3 

239 	163A 04 DATA 04 4 
7247 	163B 00 DATA 08 5 
0241 	163C 	18 DATA 18 6 
1242 	163D 28 DATA 28 7 
1343 	163E 38 DATA 38 8 
1244 	163F 34 DATA 34 9 
0245 	1547 	613 DATA 6B 
7246 	1641 	2B DATA 213 
0247 	1642 	50 DATA 50 
0249 	1643 	13 DATA 13 
0249 	1544 	41 DATA 41 
025:3 	1645 	47 DATA 47 
0251 	1646 	30 DATA 50 8 
0252 	1647 	79 DATA 79 A 
0253 	1648 76 DATA 76 B 
0254 	1649 7A DATA 7A C 
0255 	154A 6A DATA 6A D 
0256 	18 8 4A DATA 4A E 
0257 	1640 73 DATA 73 F 
0253 	1640 63 DATA 63 G 
0259 	164E 66 DATA 66 H 
0260 	164F 59 DATA 59 I 
0261 	1650 	43 DATA 43 J 
0252 	1651 	5A DATA 5A K 
0263 	1652 46 DATA 46 L 
0264 	1653 	51 DATA 61 M 
0265 	1654 	52 DATA 52 N 
0266 	1655 45 DATA 45 0' 
3267 	1656 	4D DATA 48 P 
0263 	1057 58 DATA 58 Q 
0269 	1653 	59 DATA 69 R 
0270 	1659 	65 DATA 65 S 
3271 	155A 42 DATA 42 T 
0272 	1658 72 DATA 72 U 
0273 	1650 71 DATA 71 V 
0274 	165D 75 DATA 75 W 	. 
0275 	165E 	62 DATA 62 X 

FILE 
LINE 

'TREK' AS ASSEMBLED BY SYSTEM ON 03-05-79 
ADDR B1 B2 83 134 LABEL 	OPCODE 	OPERAND 

PAGE 0006 
006NENTS 

0276 165F 67 DATA 67 Y 
0277 1660 	54 	- DATA 54 Z 
0278 1661 	74 DATA 74 
0279 1662 	91 DATA 91 
0260 1663 E : DATA 64 
0231 1661 ,59 DATA 59 
0232 1665 77 DATA 77 - 
0263 1666 09 DATA 09 
0284 1667 39 DATA 39 A 	LowEC Anse 
0295 1660 36 DATA 36 B 	493 A ICILS 

0296 1669 3A DATA 3A C 
0297 166A 2A DATA 2A D 
0233 1665 OA DATA OA E 
0239 166C 33 DATA 33 F 
0290 166D 23 DATA 23 G 
0291 166E 26 DATA 26 H 
0292 166F 	19 DATA 19 I 
0293 1670 	03 DATA 03 J 
0294 1671 	1A DATA 1A K 
0295 1672 06 DATA 06 L 
0296 1673 	21 DATA 21 M 
0297 1674 	12 DATA 12 N 
0293 1675 05 DATA 05 0 
0299 1676 OB DATA OB P 
0300 1677 	10 DATA 18 Q 
0301 1678 29 DATA 29 R 
0302 1679 	25 DATA 25 S 
0303 167A 02 DATA 02 T 
0304 1670 32 DATA 32 U 
0305 167C 31 DATA 31 	- V 
0306 167D 35 DATA 35 W 
0307 167E 22 DATA 22 X 
0308 167F 27 DATA 27 Y 
0309 1680 	14 DATA 14 Z 
0310 1581 	74 DATA 74 
0311 1592 	91 DATA 91 
0312 1683 	61• DATA 64 
0313 1684 37 DATA 37 
0314 1685 OF DATA BF RUB OUT 



Pro3 am Nods by Central Data  

On the next page and half are the modifications required to 
bring our most recent software products up to date. 

FILE 'ALPMCD" AS ASSEMBLED BY SYSTEM ON 01-17-79 FILE BASICMOD" AS ASSEMBLED BY SYSTEM ON 01-01-79 

LINT ADIR B1 E2 23 E4 LABEL OPCCDE 	CPERAND 	COMMENTS LINE ADER E1 B2 23 24 LAPEL OPCODF OPERAND COMMENTS 

0001 0200 * ALP VERSION 1.2 MODIFICATIONS 0021 0000 * 

0002 
0003 
0004 
0005 
0006 

0000 
0000 
0000 
0000 
0002 

* 
* 
* 
* 
* 

NEW LABLE EOUATES 

0002 
0003 
0004 
0005 
0006 

2000 
0000 
0020 
0000 
0020 

* 
* 
* 
* 
* 

EASIC12 

PROGRAM 

VERSION 	1.2 

PATCHES 

MODIFICATIONS . 

0007 0000 LASTRM IOU 	496P 0007 0220 * 

0008 0000 NEWS .7011 	2095 	8056 	49E0 17 RETC,UN 2008 3E12 ORG 'FE2 
0009 0000 NEWB EQU 	2D8C 	0057 	4981 * 0009 37E2 3F 30 66 NEWC3 ESTA.UN COMN3 

8810 0000 BINO IOU 	3453 	0058 	49B1 * 0010 30E5 1P 84 BCTR UN NEWC4 
0011 0020 BITS3 IOU 	34A2 	- 0059 	49B1 * ALP CHANGES 0811 31E7 3F 30 66 NEWC3A BSTA,UN COMN3 
0012 0000 TBI. EOU 	3303 	' 0060 	49E1 * 0012 3FEA 02 NEWC3E LOIZ.F"< 

0013 0000 INERO EOU 	3827 	0061 	49B1 * 0013 3FFB 17 30 B5 NEWC4 BCTA UN INCSP2 

2014 0000 LTOU0 EOU 	478F 	0062 	2048 ORG 	FBDN 0014 37EE 98 72 N1WC5 PCFR.FO NEWC3 
0015 0000 DS2 EQU 	3FAC 	0063 	2048 3F 49 6F BSTA.UN 	PCH2 20.15 37F0 C2 ST_P.Z.R2 

0016 0000 DS3 EOU 	377D 	' 0064 	277E ORG 	SCERR 0016 3E61 14 RETC EC 

8017 0000 * ' 	0065 	271.1 11. 49 74 BCTA,UN 	PCH3 0017 3002 12 40 19 BCTA.UN COMST2 
0018 0000 * ' 0066 	2095 ORG 	NEAR 2818 37F5 5F 48 19 NEWC6 ERNA..R3 CCMST2 

0019 
0020 
0021 

0000 
0000 
0000 

* 
* 
* 

PROGRAM PATCHES 	~~, 0067 	2D95 
1 0068 	27E1 

' 0069 	27FF 

31 

37 

49 

49 

7B 

91 

ESTA,UN 	PCH4 
ORG 	LOADL 
BSTA,UN 	PCH8 

2019 
0020 
0021 
0022 

 

32E8 
3FFA 
3770 

12 70 
* 
* 

BCTR UN NEWC32 

0022 
0023 
0024 

496E 
496B 04 00 
496D FO 

PCH1 
ORG 	LASTRM 	0070 	2800 
LODI,R0 	00 	0071 	2800 
WRTD.RO 	 0072 	2D8C 

3F 49 96 
ORG 	TAPEO 
BSTA,UN 	PCH9 
ORG 	NEWS 

0023 
8024 

3111 
3FFA 
3FFA 

* 
* 

EASIC12 CHANGES 

0025 496E 17 RETC,UN 	 0073 	2DSC 3F 49 9F BSTA,UN 	PCHC 8025 4012 ORG 4012 

0026 496F 3B 7A PCH2 BSTR,UN 	PCH1 	0074 	3453 ORG 	BINO 0026 4012 05 FF LODI.R1 FF 
0027 4971 11 21 3E BCTA,UN 	DISP 	8075 	3453 30 49 A4 PSTA,UN 	PCF.D 2027 4014 03 10D2.13 

0028 4974 3E 75 PCH3 BSTR,UN 	PCH1 	0076 	34A2 ORG 	BITS3 2028 4015 E2 COMZ.R2 

0029 4976 07 10 100I,03 	10 	0077 	34A2 37 49 7B ESTA.UN 	PCH4 0089 4816 IF 3F EE BCTA,UN NEWCS 

0030 
0031 

4978 12 45 
497B 3B 6E 

01 
PCH4 

BCTA,UN 	ERROR 	0078 	3303 
BSTR,UN 	PCH1 	0079 	3303 44 1F 

ORG 	TE1 
ANDI,RO 	1F 

0030 
0031 

4019 
4017 CRC 4017 

0032 
0033 
0034 
0035 

497D 17 2E 
4980 04 24 
4982 05 FE 
4984 06 02 

OA 
OCHS 

BCTA,UN 	AOK 	0080 	3305 
LODI,RO 	24 	0081 	3327 
LODI.R1 	FE 	0082 	3821 
LODI.R2 	02 	0083 	38137 

18 
3F 

1F 

03 
49 

42 

AE 

90 

BCTR,EQ 	TE2. 
BSTA,UN 	PCHF 
ORG 	INERO 
BCTA,UN 	DCOMD 

0032- 
0033 
0234 
2235 

4017 
4022 
4025 
4225 

91 
1F 

37 
37 

E7 
F5 

* 
* 

ECFA,EC 
ECTA.UN 

NEWC3A 
NEWC6 

0036 4986 F8 7E PCH6 EDRR,R0 	OCHS 	,00E4 	478E ORG 	LTOUO 
0037 4988 F9 7C BDRR.81 	OCHS 	00E5 	4787 44 DF ANDI,72 	DF 
0038 4980 FA 7A 0000,02 	PCH6 	00E6 	3087 ORG 	DSO 
0039 4'98C 	17 RETC.UN 	 00E7 	3E87 A7 02 5UE1,03 	02 
8048 498D 04 08 PCH7 LODI.R0 	08 	0088 	3789 9A 02 BCFR,LT 	DS1 
0041 49EF 70 WRTD,R0 	 0085 	3FEE 07 0E LODI,R3 	OE 
2042 4990 17 RETC.UN 	 0050 	3F8D OF 7A D8 DS1 LODA,R3 	STACK,I 
0043 4991 3B 7A OCHS BSTR.UN 	PCB? 	0051 	3790 3F 47 4F ESTA,UN 	HIM' 
0044 4993 10 21 OA BCTA,UN 	AOK 	8092 	3E93 07 7A D9 IODA.P.3 	STACK+1.I 
0045 4996 32 79 PCH9 BSTR,UN 	OCHE 	0093 	3196 31 47 47 BSTA.UN 	HROT 
0046 4998 1B 66 BCTR,UN 	OCHS 	0054 	3199 E6 01 COMI,R2 	01 
0047 499A 3B 71 PCNA ESTR,UN 	PCP7 	0095 	3F9B 1C 42 9O BCTA,EO 	LOOSE 
0048 499C 11 45 8B PCHB BCTA,UN 	WRTBL 	0096 	319E 04 2C LODI,P0 
0045 4952 311 79 PCHC BSTR,UN 	PCNA 	0097 	3FA0 1B OA BCTR,UN 	1)S2 . 
0050 49A1 1F 22 59 BCTA,UN 	BEGIN 	0098 	3FAC ORG 	D52 
0051 49A4 32 74 PCHD ESTA,UN 	PCHA 	0099 	3FAC 3F 45 8D BSTA.UN 	WRT 
0052 49A6 3B 58 BSTR.UN 	OCHS 	0100 	3FAF 33 45 83 ESTA,UN 	WALED 
0853 49A8 1F 34 16 BCTA,UN 	BINADD 	0101 	3FE2 FA 53 BDAH.R2 	DSO 
0054 49A3 F4 11 PCHF TMI 	,110 	11 	0182 	3F7D ORG 	DS3 
0055 49AD 9C 21 57 BCFA,EQ 	ERRMD 	0103 	3F7D 87 01 ADDI,R3 	21 



HIE 

LINE 

0201 
0002 
0023 
0004 
202 5 
0025 
0007 
2028 
2009 
2012 
2011 
0212 
0013 
0214 
0015 
221£ 
2017 
0018 
0012 
2220 
0021 
0022 
0023 
2024 
0075 
0026 
2227 
2028 
0029 
0030 
0031 
0032 
2233 
2234 
0222 

'BUGMOD' 

ADLE P1 

0000 
0020 
0000 
0000 
0220 
2220 
0000 
2022 
0020 
2000 
0000 
2200 
72E0 
7012 3.0 
7013 30 
7FL£ FE 
7019 
7E19 
'PIT::: 
7019 
70D9 
7724 
7724 A? 
7726 9A 
7728 07 
772A BF 
7721 3E 
7732 2F 
7733 30 
7736 E£ 
7738 	IC 
7735 04 
7731 10 
771A 
771A 87 

AS 

P2 

7C 
7C 
77 

02 
22 
0E 
72 
71 
?2 
71 
01 
79 
21 
70 

21 

ASSEMBLED BY 

E3 24 LABEL 

C 

m 

1753 

2D 	DS2 
2E 
24 

~ 
# 
~x 

~ 
+z 

75 	DS1 
P4 
76 
24 

C4 

D0 

* 

SYSTEM ON 12-21-78 

OPCODE 	OPERAND 	COMMENTS 

DEBUG VERSION 1.2 MODIFICATIONS 

NEW LAPLF FCUATFS 

FCU 	771A 

PROGRAM PATCHES 

ORG 	FNDPRC 
BSTA,UN 	WET 
BSTA,UN 	WRTOL 
BDR.A,22 	DSO 

DEBUG CHANGES 

021 	DSO 
S1JBI,R3 	02 
PCF'n,LT 	151 
L11I.R3 	0F 
LODA.R3 	STACY,I 
PSTA,UN 	HXCT 
LOD.A.23 	STACR41,I 
BSTA,UN 	HYCT 
COMI.F2 	01 
PCTA,29 	CCNL 
LODI,P2 
BCTA,UN 	DS2 
ORG 	1152 

ADDI.P3 	21 

Text Printer by Mike Durham 

1510 

TELETYPE 43 	TEXT PRINTER 1300 BAUD) 

STRT 	SKIP OVER POINTERS 

1 
2003 

NC 
*STRTXT 	GET START OF TEXT AD. 
PTR1 

PTR2 
LFCR 
LINED 
*PTR1 	GET CHARACTER FROM TEXT 
END 	MUST BE END OF TEXT 
0D 
CR 
OMIT 	OMIT NEXT IVO STEPS 
SERO 	OUTPUT CHAR. 

*1791 
UCHR 	MITE IT ON SCREEN 
INCPTR 	POINT AT NEXT CHAR. 
GETC 	GET ANOTHER ONE 

LFCR 	DO CAR.RET ON SCREEN 
00 	LINEFEED 
SERO 
0D 	CR 
SERO 

30 
LOOP 	DO SMALL DELAY 
LOOP 
FF 	SET CC = LESS THAN 

PTR2 
01 
PTR2 

PTR1 
01 
PTR1 

LINED 
CMND 	RETURN HOME 

CR 

0118 
0019 
0021 
1021 
0022 
0123 
0024 
0025 
0026 
0127 
0128 
0029 
0130 
0031 
0032 
0133 
0034 
0035 
0036 
0137 
0138 
0139 
0041 
0441 
0142 
0043 
0044 
0145 
004.6 
0047 
0048 
0049 
0051 
0151 
0052 
0053 
0154 
0055 
1056 
0057 
0058 
0059 
0161 
0061 
0062 
0063 
8064 
0065 
0066 
0167 
0068 
0069 
0070 
0071 
0072 
0173 
0074 
0075 
0076 

0000 	 BLXS 
1510 	 ORO 
1510 	. 
1510 	s 
1510 	. 
1510 	• 
1510 	t 
1510 18 04 	DUMP 	BCTR,UN 
1512 	. 
1512 II 	PTRI 	RES 
1513 00 	PTR2 	RES 
1514 20 03 	STRTXT ACON 
1516 	s 
1516 75 08 	STRT 	CPSL, 
1518 08 FA 	 LODR,RO 
1516 C8 76 	 STRR,RO 
151C 20 	 EORZ,RO 
151D CB 74 	 STRR,R0 
151F 3F 00 24 	OSTA,UM 
1522 31 	15 68 	BSTA,UN 
1525 OB EB 	GETC 	LODR,R3 
1527 10 	15 68 	BCTA,LT 
152A E7 OD 	 C0M1,R3 
152C 38 10 	 BSTR,EO 
152E IA 09 	 BCTR,LT 
1530 3F 02 4F 	BSTA,UN 
1533 OF 95 12 	LODA,113 
1536 38 03 96 	BSTA,UN 
1539 3F 	15 55 OMIT 	BSTA,UN 
I53C 	10 67 	 BCTR,UN 
I53E 	•• 
153E 3F 10 24 CR 	BSTA,UN 
1541 	07 0A 	 LDDI,R3 
1543 31 02 48 	BSTA,UN 
1546 07 OD 	 LODI,R3 
1548 3F 02 4F 	BSTA,UN 
1548 20 	 EDRZ,R0 
154C 05 30 	 LODI,R1 
154E 18 7E 	LOOP 	BARROW 
1550 19 7C 	 BBRR,Ri 
1552 04 FF 	 LODI,RO 
1554 	17 	 RETC,UN 
1555 	 r 
1555 0C 15 13 IMCPTR LUDA,RO 
1558 84 01 	 ADDI,R0 
1556 CC 15 13 	STRA,R0 
155D 15 	 RETC,GT 
155E 16 	 RETC,LT 
155F IC 15 12 	LDDA,R0 
1562 84 01 	 ADDI,110 
1564 CC 15 12 	STRA,R0 
1567 17 	 RETC,UN 
1568 
1568 3B 03 	END 	BSTI,UN 
156A IF 03 CO 	BCTA,UN 
156D 
156D 3F 15 3E UNE0 	BSTA,UN 
1570 17 	 RETC,UN 
1571 
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