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Specification for QANDA Subroutine. 

ABSTRACT 

QANDA is a PDP-12 subroutine written in LINC mode which allows a user to display textual informa 

tion on the scope, ask questions of the viewer, allow editing of the input, and receive responses 

thereto. 

PRELIMINARY REQUIREMENTS 

QANDA will operate on a PDP=12 computer equipped with a VC12 LINCscope control and VRI2 CRT 

display, and Teletype. 

The subroutine is called by the following format: 

J+ 

42 

243 

+4 

JMP QAINIT 

TXTSTR /POINTER TO TEXT STRING (HALF WORD ADDRESS) 
ANSWER /POINTER TO ANSWER BUFFER (HALF WORD ADDRESS) 
REFRESH return 

DONE return 

The calling sequence must be in LINC mode. 

Ae 

A JMP to QAINIT will initialize the subroutine and fill the answer 
buffer with the underline character (.). The subroutine must be 
initialized at least once. QAINIT is located at the relative address 0 
with respect to the beginning of the routine. 

Points to the first character of the textual information to be displayed 
on the scope. 

Characters in the text string which have special meaning are: 

Character 

RETURN 

Code Meaning 

43 End of a line of display. Place next character on 
next line. 

74 Interpret the decimal number immediately following < 
as the number of characters in the question field 
(Range 1-9). 

34 End of text string 

06 Treated as a special character only if it appears at 
the beginning of a line. If present, the entire line 
will be displayed in full-size character format. F 
will not appear on the scope.



Character Code Meaning 

H 10 Treated as a special character only if it appears at 
the beginning of a line. If present, the entire line 
will be displayed in half-size character format. H 
will not appear on the scope. If neither F nor H is 
present at the beginning of a line, half-size is assumed, 
and the first character of the line will appear on the 
scope. Intermixing of half and full-size characters 
between lines is legal. 

The 6-bit character string must conform to the character set accepted by DIAL. (See Table 1.) 

The "TEXT" pseudo-op in DIAL may be used to create the text string. For example, to display the 

following message on the scope in full-size character format: 

DATA AT BLOCK _ 
UNIT _ 

the text string may be coded as: 

TXTSTR, TEXT + ZEDATA AT BLOCK <3 
FUNIT <1 \Z 

and would be assembled as: 

TEXT, 0604 
0124 
0140 
0124 
4002 
1417 
0313 
7463 
4306 
2516 
1124 
7461 
3400 

NOTE that the character "Z" before and after the text string is a delimiter for the assembler and does 

not appear in the assembled text string. (Any character not appearing in the text string may be used 

as a delimiter).



Note also that the character "TAB", if typed within the text string, will appear in the assembled string 

and will not be interpreted as a special character by DIAL. The use of "TAB" within the text string 

should, therefore, be avoided. 

The subroutine will automatically place a space before all question fields on the scope. The text string 

will not be changed. 

+2 

Points to the first character of the answer buffer. The answer buffer need not be set up in any special 

way; if must be in length at least the number of half words equal to the sum of the number of characters 

in each question field plus one for each question field plus one. In the example above, 7 half-words 

long: 4 for the total number of characters in all question fields plus 2 for the number of question fields 

-prus-2-fer-the-numberofquestion-fretifplus | for the terminator. 

Lipon entry, QANDA will initialize the answer buffer as follows (ee example above). All characters 

in each answer field are initialized to the underline character (00): 

ANSWER, 7400 
0000 
7400 
3400 

Code 74 precedes each answer field. Code 34 is the terminator. These codes are placed in the answer 

buffer by QANDA upon initialization. 

Characters, as they are received by QANDA from the Teletype, replace code 00 from left to right in 

each answer field. 

Conditions will always be such that the presence of a null value (00) in an answer field will guarantee 

that all remaining characters in that field will be set to 00. Note that an all-null field is possible. 

If the typist responds to the questions with the block number 43 and the unit 1, when the "DONE" 

return is taken, the buffer will show: 

ANSWER, 7464 
6300 
7461 
3400 

If the responses to questions are dealt with as received, the same answer buffer may be used with 

various text strings in sundry calls to QANDA, since it will be initialized by QANDA upon each 

initialization entry; the area reserved must, of course, be of sufficient length to accommodate the 

requirement among the text strings.



+3 

QANDA will refresh the scope once and then will return to this address, provided a LINE FEED has 

not been typed. This return is provided so that the calling program may periodically check external 

conditions: e.g., a sense switch may be checked or; the program may display a message while await- 

ing completion of a tape instruction which it may check following each refresh. Examining a partial 

answer buffer, however, is not recommended, because the answer buffer can be edited at any time by 

the typist . 

To maintain the display on the scope, QANDA has another entry point, QARFSH, which will not re- 

initialize the answer buffer. QANDA must be entered at this point each time it is to be refreshed. 

It is located at the relative address QAINIT +53. 

QANDA will always return to .+3 or .+4 following the instruction JMP QAINIT, regardless of the 

address of the instruction JMP QARFSH. A common situation is to place the instruction JMP QARFSH 

at .+3 following JMP QAINIT. 

+4 

QANDA will return to this location only if either 

T.) LINE FEED is struck, or 

2. RETURN is struck and no question fields exist. 

A return to this address signals that the typist has completed his input. 

INPUT 

Input is received from the Teletype keyboard. Legal keyboard characters are converted to their 6-bit 

equivalent and displayed on the scope. Legal characters are shown in Table 1. The following input 

characters are not displayed, but are treated as special characters. 

Character Code Meaning 

\ 34 Ignored on input 

ALT MODE 36 The scope display is reinitialized. 
All answer fields are reinitialized 

to the underline character ( ). 

RUBOUT 37 A cursor will always appear on the 

scope in front of the next character to 
be typed (unless there are no question 

fields) .



Character Code 

“ee 

RETURN 43 

LINE FEED 45 

TAB 47 

< 74 

> 76 

OUTPUT 

All output is to the scope, as described above. 

USAGE 

QANDA is written in LINC code. Along with the keyboard input subroutine, GETKBD, it occupies 

two blocks (512 words) of binary LINC tape. If may be assembled with the calling program by adding 

Meaning 

Typing RUBOUT will delete the character 
preceding the cursor and will move all 
characters following the cursor one character 
to the left, unless the cursor is initially at the 
beginning of a question field, 

The cursor is moved to the beginning of the 
next question field. If the cursor is currently 
in the last field, it will be moved to the 
beginning of the first field when RETURN is 
typed. 

If there are no question fields, RETURN 
will have the same effect as LINE FEED. 

Causes QANDA fo exit to the "DONE" 

return. 

Ignored on input. 

Moves the cursor left one position. Subsequent 
typing of another legal character will cause the 
present character on the scope to the right of 
the cursor to be replaced by the character just 
typed. 

Moves the cursor right one position unless 
that character is the underline character (). 

the source to the program. If this is done, remove *1000 at the beginning of the subroutine. 

It may also be called by reading the binary of the program into LINC location 1000 (memory blocks 2 

and 3) and executing an effective JMP 1000 and JMP 1053 to refresh. Two blocks of the binary must 

be read into core memory. 

PROGRAMS CALLED 

A LINC Teletype input subroutine, GETKBD, is called by QANDA and begins at location 121 of the 

second block of the binary.



It can be used independently of QANDA. GETKBD will accept ASCII input from the Teletype and 

convert it to 6~bit code as shown in Table I. 

Its calling sequence is: 

JMP GETKBD 

RETURN address 

GETKBD returns with the 6-bit code in the accumulator. If the accumulator equals zero, a key was 

not struck, and no input was received; or an illegal character was typed. 

GETKBD uses the LINC instruction IOB followed by a PDP-8 Teletype IOT instruction to perform the 

Teletype input/output functions. The following instruction sequence is issued in the subroutine QATPE 

to echo a character: 

QATPE, 108 

QATLS /EQUATED TO PDP-8 IOT TLS 

LDA 

0 

STC .+4/SAVE RETURN 

OB 

QATSF /WAIT FOR FLAG, PDP-8 IOT TSF 

JMP .=2 

JMP /EXIT 

This routine prints the ASCII character in the accumulator then waits for the printer flag to rise. The 

routine can be made more efficient by first waiting for the flag, then printing the character by changing 

the above routine as shown below: 

QATPE, STC QAACUM SAVE AC 

ADD 0 

STC QARETR /SAVE RETURN 

IOB | 

QATSF /WAIT FOR FLAG 

JMP .-2 

LDA I /GET CHAR 

QAACUM, 0



QATLS /PRINT IT 

CLR 

QARETR, SMP /EXIT, AC =0 

Subsequently, less flicker will appear on the scope while characters are being typed. However, the 

calling program must initially cause the Teletype flag fo raise when the program is first started. This 

may be accomplished by the following instruction sequence at the beginning of the program: 

IOB 

6032 /PDP-8 IOT KCC 

IOB 

6046 /PDP-8 IOT TLS 

Whatever method js used, the calling program must, of course, also conform to the same convention 

throughout the program whenever it is driving the Teletype. 

RESTRICTIONS 

QANDA must reside in the same LINC lower memory segment as the calling sequence. 

It uses, without restoring, index registers 1, 2,3, 4, 5, 6. Further, these registers cannot be used 

by the calling program between the refresh return and the next call to the refresh entry unless they 

are first saved and then restored. 

The text string and answer buffer are separate from each other and from the calling sequence and may 

therefore be in upper memory. However, the text string may not start in the left half of LINC location 

2000 (e.g. the left half of the first word of the upper memory segment) unless the pointer to the text 

string is coded as 2\\2000, or 2\ TAG, where TAG =2000. 

QANDA will display a maximum of 44, half-size characters horizontally on a line before scope 
10 

“wrap~around" will occur. Likewise, a maximum of 2255 full-size characters per line may be dis- 

played. 

A maximum of 1359 lines of text (either half-size of full-size) may be displayed vertically on the 

scope without wraparound. The initial Y-coordinate setting is coded as 277, at location QARFSH+1. 

This initial Y-coordinate setting may be changed by incrementing or decrementing this number by a



number which is a multiple of 40, . Thus, to raise the initial Y-coordinate one line and therefore 

increase the maximum number of lines to 14,,., the number 277, may be changed to 337, at location 
10’ 8 

QARFSH+1. 

Table I 

PDP-12 Character Set 

Character 46-bit Code Comments 

00 Illegal 
01 | 
02 
03 
04 
05 
06 
07 
10 
1 
12 
13 
14 
15 
16 
17 
20 
21 
22 
23 
24 
25 
26 
27 
30 
31 
32 
33 Shift/K 
34 
35 Shift/M 

ALT MODE 36 
RUBOUT 37 
SPACE AQ 

! 4] 
" . 42 

RETURN 43 
$ 44 IHegal 

LINE FEED 45 
& 46 
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Table I (Cont) 
. PDP-12 Character Set 

Character 6=bit Code Comments 

TAB 47 Control/ 
50 
51 
52 
53 
54 
55 
56 
57 
60 
él 
62 
63 
64 
65 
66 
67 
70 
71 
72 
73 
74 
75 

76 
77 
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LI QANDAs 1 

AAR 

AAI 

ANDBE 

AAAS 

ABBA 

ABAS 

ABBA 

AAGT 

AAA 

AAL1 

AALS 

AALS 

AAA 

AALS 

AALG 

AAT 

AAPA 

AAP 

ABP 

AAPS 

WAP A 

AMES 

AAP 

AWE T 

AABD 

AQB1 

AY3BP 

ARR 

AAA 

AABS 

AYZ36 

AAT 

ADAA 

AAAI 

AAA 

AYA 43 

AAAA 

AAAS 

ABAG 

“OAT 

AGS9 

AYSI1 

QAA5e 

A053 

ABSA 

ASS 

ABSE 

ABST 

A060 | 
AO61 

ABC 

AB G3 

AQNBA 

ABBS 

“AB4 

AnKT 

HATA 

WAT] 

1AA9 

160) 

1AMP 

110A 

1aga 

195 

1Aa6 

LAAT 

118 

1011 
TAO 

16013 

1414 

1A1S 

1A1L4 

1Ai7 

1Aew 

1A? 4 

idee 

1923 

t4e 4 

1925 

1426 

1927 

1438 

14931 

1932 

14933 

1AR4 

1435 

1A36 

1937 

1940 

141 

1942 

1043 

1944 

1A4S 

1B46 

1047 

1450 

1951 

145° 

W453 

1APD 

ABH 

PNAA 

1060 

AAAY 

BP MA 

4An01 

1nGt 

3264 

5457 

Me] 

SASS 

40G6 

AA AR 

145°? 

OA44 

1957 

ADA) 

BABA 

7270 

AB16 

1324 

7231 

TA35 

TA50 

1469 

AD 43 

TA26 

7TA2) 

1343 

1324 

1126 

T7117 

QO17 

4086 

1363 

0226 

7043 

1323 

7626 

1343 

ADGBA 

AMAA 

1APA 

#29 

/QANDA SUBROUTINE FOR THE 
“PDP-12 
7REMOVE *1900 BELOW IF 
/INSERTING SOURCE DIRECTLY 
/INTO YOUR PROGRAM SOURCE 
*10AD /REMOVEsIF DESIRED 
f 

TO HERE TO 

/ 

INITIALIZE THE ROUTINE 

OAINITs LDA I /SAVE JMP RETURN 
2 . 

ADD @ 

STA I 

OAB » 4) 4 IMP +3 

ADD QAL+3 

STC 1 “PTR TO FIRST PARAM 

LDA 4 GET FIRST PARAM 

ADD GAO+] 7PTR TO HALFWORD=1 

STC OAG=3 

LOA Tod 

STC QARFSH-1 

STC 6 /ARG USED AS A SWITCH. =9@ 

IFLDs =1777 IF YES 

QACAs SET 3 AXR3 TO PTR TO ANSWERS 

QARFSH-1 

SET 4 7KR4 TO PTR TO QUESTIONS 

QAG-3 

“TO HERE IF FIRST TIME TH@ 

CR 

SET 1 

4 

IMP QAT 

NOP “FP 

LDH IT 4 7He BUMP PTR IF H OR F 

QAD» JMP GAO 

JMF .+6 774 

JMP OAF 434 

SAE I ACR? 

43 

JMP QAD /NO 

JMP QACA+4 /EXAMINE NEXT CHAR 

/ZINITIALIZE ANSWER BUFR 

STH 3 474 TO ANSWERS 

LDH I 4 “NEXT HALFWORD 

ADA I 

~ 66 

COM 

STC 6 

STH I 3 4/4 IN AC 

XSK I 6 

JMP 2-2 

LDH I 3 *BUMP PTR TO ANSWERS 

JMP GAD 

“ANSWER BUPR IS INITIATED 

QAF » STH 3 

SET I 4 *#KXR4A TO PTR TO LAST TYPED 

FR RUPK 

A 

fore e- RE-ENTER HERE TO REFS 

QOAKFSHs LDA T AINTTIAL Y POSITION



AAT? 

ABT 

DATA 

BOTS 

BATE 

“OTT 

ALBA 

BiGI 

ALA 

APPAR 

ALAA 

ALAS 

ALAG 

ALAT 

ALS 

AV) 

APL 

ALLS 

oli 

BLis 

ALG 

ALT 

ALA 

Ale) 

Allee 

ALPS 

AlO4 

ALAS 

AYPB 

ALT 

Qi3a@ 

Aiwa1 

G132 

Aiaa 

M134 

4135 

ALR 

137 

G1 Aaa 

YOi4i 

HY Aap 

ALAS 

Alaa 

LAS 

“LAG 

ALAT 

ALSA 

“151 

ALSe 

ALS3 

HPS4 

APS 

AS“ 

157 

AY RG 

AtL&At 

AYA 

A163 

AYGA 

1854 

1455 

1456 

1057 

1H68 

{B61 

1B6e 

1@63 

1B64 

1645S 

1G66 

1A67 

1A74 

tA7l 

LATS 

1473 

LATA 

1475 

LATE 

Lav? 

Piag 

Lil 

Pigae 

11AS 

1104 

Pias 

1146 

11A7 

Lilia 

Pidi 

1pie 

1112 

1114 

iis 

1116 

{117 

11ieG 

L121 

L1ee 

L123 

1124 

Pies 

1126 

Ll27 

L138 

1131 

113° 

Pi32a 

Li34 

11325 

1136 

1137 

LEA 

TpAq 

Pp ae 

11483 

1144 

PLAS 

4277 

5113 

AYES 

OBB8 

BBAS 

1852 

OGAl 

BAAS 

Te TB 

TATA 

P3e8 

1428 

1560 

5103 

351° 

TIA4 

1323 

1826 

1628 

5143 

3513 

S245 

ABEL 

1626 

9208 

BOGB4 

AG61 

B18 

1Ae8 

7737 

1160 

ABAA 

1323 

7232 

7301 

7136 

14e¢ 

A280 

7H6e 

7242 

7114 

TA4P 

15268 

ABA 

7516 

1325 

7232 

T1La4 

TILA 

7T1e5 

75° 1 

QA TA 

TARA 

Clan 
141? 

1462 

race ie! 

[ADS 

277 

STC 
SET 
A 
SET 

SWER RUFR 

DAGs 

QAM s 

QAH » 

T7T7 

QATs 

OAJs 

QAR 
SET 
3 

JMP 
JMP 
LDH 
LDA 
BCL 
STC 
ADD 
JMP 
LDH 
LDA 
BoE 
STC 
ADD 
STC 
MSC 
BSE 

2008 

MSC 

SET 

18@ 

LDA 

- 40 

ADM 

a) 

LDH 

JUMP 

JMP 

JMP 
SHD 

QAH=- 1 

ro3 

5 

FSH-1 
1 

GAT 

e+ 7 

I 3 

I 

I 

GAM+e 

OA W 

QAM 

I 3 

I 

I 

QAM+2 

QAW+ I 

GAP+3 

I 4 

I 

fr
om
 

—
 

4298 

JMP 
IMP 
JMP 
IMP 

SRO I /SWITCH 

QAF 

I o5 

QAO+1 

QAH 

GAH 

QOAL=4 

GETKBD 

i 

OA /SNOTHING 

TI 2 

ot 

OAK + 4 

I? 

VW 

“XRG TO PTR TO HALFYORD 06 

“&R5 TO PTR TO LAST DISPL@ 

a 

“He BUMP PTR 

ANETTHER.e ASSUME HALF SIZE 

“SET INSTR TO CLEAR FF FOS 

ANOP IN AC 

7RUMP PTR 

“SET INSTR TO SET FF FOR B 

“ADD 9U IN AC 

£EAD CONTROL REGISTER 

“THIS INSTR CHANGES. EITHE 

“AC TO CONTROL REGISTER 

“XR1 TO INITIAL X POSITION 

ZY COORDINATE MULTIPLE 

4¥ COORDINATE 

774 BUMP PTR TO NEXT CHARG 

/34 

/NETLTHER 

“GRe MOVE X AND Y COORDINE 

ZISPLAY CHAR 

“PICK UP NEXT CHAR 

“TO HERE IF DISPLAYING ANB 

TO DISPLAY CURSOR. EITHERG 

STPXR4=XARSs THEN SWI TOCH=77 

QUESTION MODE 

74 

S34 

AMET THE Re DISPLAY IT 

ATO HERE IF DISPLAYED RIUFR 

TYPFD 2 EXIT 

f1LF? 

AYESe EXIT 

/OR?



“Wl aty 

WL AG 

“AL6B7 

ALTA 

A171 

0172 

A173 

Q174 

0175 

4176 

QALTT7 

ACHA 

Be01 

Gege 

ALAS 

ACH4 

BeAS 

AEKE 

YNOAnT 

APIA 

APL4 

NPV? 

ALB 

APVLA 

A215 

APE 

QeE1LT 

A220 

AP? | 

Aeer 

9223 

APC 

A225 

YECE 

A227 

A239 

A231 

9230 

AE33 

BeE34 

AP35 

AP3B4A 

A237 

Ae 4D 

9241 

AeA? 

0243 

AP 44 

A245 

OP 46 

QO247 

9250 
9251 
A252 
9253 
D254 
9255 
256 
0257 
A260 
A261 
AP AP 

1146 

tL_47 

2154 

i151 

115e 

1153 

1154 

1155 

1156 

1157 

1160 

1161 

1162 

1163 

1164 

1165 

11664 

1167 

1170 

1171 

117° 

1173 

1174 

1175 

1176 

1177 

12090 

1201 

120e 

1283 

1204 

1265 

1206 

1207 

121¢ 

1211 

1ele 

1213 

1214 

1215 

1216 

1217 

1229 

1221 

1222 

1223 
1224 
1225 
1226 
1227 

1239 

1231 
1232 
1233 
1234 
1235 
1236 
1237 
122% Cc 

}O ay 

Tee3 

A285 

TASS 

1422 

7175 

1422 

7305 

1422 

715 

1422 

7853 

1422 

TITS 

1422 

7953 

5172 

7°31 

T2263 

7263 

1929 

ABAA 

1344 

7053 

1304 

7232 

7453 

1775 

1382 

1469 

8237 

7263 

AAS 

BABA 

BOA 

4AB4 

7213 

1325 

1323 

7232 

BBG 

A011 

1345 

W450 

7212 

7263 

B206 

7311 

7231 

7053 

7TAS1 

7225 

1324 

1420 

740A 

6900 

1460 

AAs 

2 

Ae 

AABL 

QAL » 

QAN » 

ESTION FIELD 

QAO » 

JM GAN 

Rg /1S THERE AN ANSWER FIELD? 

JP OARS 

SHO I e fe? 

JMP SAL 

SHD I 2 f>? 

JMP QAK 

SHD I 2 /ALT? 

JMP Q@ACA /SREINITIALIZE 

SHD I 2 7BACK SLASH? 

JMP QARFSH /IGNORE 

SHD I 2 ARUBOUT? 

JMP QAL /UGNORE 

SHD I 2 /TAB? 

JMP QARFSH AZIGNORE 

STC «+5 /ACCEPTABLE CHAR 

JMP QAD TEST NEXT CHAR 

JIMP QAQ 774 BACK PTR UP BY 1 

JIMP QAQ 434 F 

LDA I /OK. STORE IT 

~ 

STH 4 

JMP QARFSH /REDISPLAY 

LDH 4 /TO HERE IF RUBROUT OR < 

JMP QAND+1 

JMP QARFSH 474 IGNORE 

- 6002 

LDH 2 TEST THE CHAR 

SAF I /RUBOUT? 

37 

JMP QAQ /NO. BACK PTR UP BY 1 

SET 5 
4 

SET 3 

4 

JMP +2 

LDH I 5 *BUMP PTR 

LDH I 3 “GET NEXT CHAR 

JMP QA0D+1 

NOP SIF 74 OR 345 REPLACE CURB 

CLR 

STH S 

AZE WAS IT 74 OR 34? 

JMP .-7 /NO. CONTINUE 

JMP QAQ /BACK PTR UP BY 1 

/TO HERE IF CR 

XSK 6 

JMP QAK+4 “EXIT ROUTINE IF NO ANSWEB 

JMP QAO 

JMP QARFSH 4/74 MOVE PTR TO NEXT QUES@ 

JMP QAF+1 34 END OF BUFR. MOVE PTR@ 

JMP GAN+2 

LDH I 4 7 SNR 

SHD I / +1 74 BEGIN FIELD 

7409 / +2 34 END BUFR 

JMP @ / +3 NEITHER 74 NOR@ 

SAF I 

34 

ASK i @ 

ASK I @ 

JIMP A 

12



APB? 

BOE 

APAS 

BEBE 

AeaT 

ATA 

We Th 

Were 

APTS 

AST A 

ACTS 

Jeté 

We TT 

BAB 

ASAI 

A302 

A303 

MAA 4 

A305 

ASAG6B 

4367 

ABIiG 

MA. 4 

A342 

AB13 

ASLA 

@315 

AB16 

A307 

A3e8 

ABP I 

AOD 

YA 

Giger 

ABS 

AAO E, 

ABST 

AQAA 

WSS 

“W33e 

ARBYS 

“Bad 

ABRS 

ABE 

ARA7 

3 AW 

ABA 

AR AP 

RAS 

W344 

AAS 

FO AK 

“A3AT 

aS 

YAS] 

YAge 

A%x53 

AMA 

AISS 

MSSA 

ARS 7 

1242 

1243 

Lead 

Le 45 

1246 

LPpatl 

1P54 

1e51 

1e5e 

1253 

1254 

1255 

1256 

1257 

1PAa 

1261 

be 6e 

1263 

1264 

1265 

1°66 

i267 

127% 

1e7) 

Lo 72 

1273 

Pers 

1°75 

LeT4a 

LPT 

12349 

136] 

1382 

PBA 

1aa4 

1345 

1 BA6 

L3QT 

L3i¢ 

13 

Pare 

1393 

1an4 

PBi5 

Lara 

We 4} 

3436 

4B0Re 

3506 

3566 

OWai 

ABA) 

20S 

ABIL? 

CWA A 

AAS 

OBI 

5127 

3113 

L742 

1762 

6080 

16208 

3777 

1146 

ABABA 

7TAS3 
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A360 

“A361 

A362 

A363 

A364 

A365 

A366 

A367 

83708 

AZT 

9372 

4373 

B374 

A375 

QO376 

0377 

0460 

BAAI 

A48e 

0403 

BAGA 

AAS 

Q ABE 

BABT 

4410 

4411 

0412 

B413 

AALA 

GB415 

Vial 6 

GALT 

AALB 

A4el 

A422 
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Q424 

@425 

W426 

AAT 

43GB 

4431 

O432 

M433 

AAZB4 

W435 

A436 

@437 

0449 

A441 

AAAS 

W443 

HAA 

W445 

D446 

A&atl 

AASA 

0451 

VA5e2 

AHA53 

A454 

AASS 
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1391 

133e 

1333 

1334 

1335 

1336 

1337 

1340 

1341 

1342 

1343 

1344 

1345 

1346 

1347 

1358 

1351 

135¢2 

1353 

1354 

1355 

1356 

1357 

1366 

i361 

1362 

1363 
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1376 

i371 

1372 

1373 

1374 

1375 

1376 

1377 
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1491 

1402 

1483 

1404 

1405 

1486 

14607 
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1411 
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1415 
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“ASS6 15°93 7131 JMP QAI 

ASS7 / 
A564 ZEND O+A 
A561 / 
8562 / 
0563 / 
BS64 / 
A565 /KEYBOARD INPUT ROUTINE 
AS46 / 
AS67 QAKRB= 6036 /PDP-8 IOT KBD 
ATO QATSF=60941 /TSF 
AST) QATLS=6046 /TLS 
AST2 / 
A573 1521 10900 GETKBDs LDA 
AST4 1522 9aaa 7) 
ASTS 1523 5643 STC QAEXIT+6 /SAVE RETURN 
AS76 1524 2001 ADD 1 /SAVE XRS 1 AND 2 
A577 1525 5649 STC QAEXIT+3 
B6AA 1526 2a02 ADD 2 
DEA1 1527 5642 STC QARXIT+5 
Ab6A2 1530 5636 STC QAEXIT#+1 
9 603 1531 9415 KST /WAS SOMETHING TYPED? 
AAA 1532 6009 JMP @ /NOs EXIT 
A695 1533 98522 IOB 
A6A6 1534 6036 QAKRB /GET TTY CHARs CLEAR FLAG 
0697 1535 1969 STA I /SAVE IT 
Q61B 1536 8098 CATY>s D 
O611 1537 .1120 ADA I 
D612 1540 7540 ~237 
A613 1541 9451 APO /BETWEEN 200 AND 237? 
DEA 1542. 7604 JMP QACNTR /CONTROL CHAR. CHECK FOR 8 
ABS / 
BEG 1543 B61 SET I 1 /NO 
A617 1544 1654 QACHAR-1 
AbD 1545 .9n62 SET I 2 
B61 1546 7770 -7 
Ab22 1547 1088 LDA 
AGB 1559 1536 QATY 
DEA 1551 1461 SAE 1 1 
2625 1552 7554 JMP .+2 
D626 1553 7635 JMP OARXIT /ILLEGAL CHAR» DONT ECHO 
0627 1554 9222 XSK I 2 /SCHECKED THEM ALL? 
A639 1555 7551 JMP .-4 
D631 / 
D632 1556 11208 ADA I 
A633 1557 7440 ~337 
9634 1569 A451 APO /BETWEEN 240 AND 337? 
8635 1561 7575 JMP GALEGL /YES» LEGAL CHAR 
B636 / 
D637 1562 1461 SAE 1 1 /NO» CHECK FURTHER.» 
AGEAD 1563 7572 IMP .+7 
A641 1564 1928 LDA I /RUBOUT 
D642 1565 0334 334 
A643 1566 7644 JMP QATPE 7ECHO BACKSLASH 
D644 1567 1629 LDA I 
A645 1570 037 37 
Bb646 1571 7637 JMP QAEXIT+2 /LEGAL EXIT 
A647 / 
AESO 1572 1461 SAE I 1 
A651 1573 7635 JMP QAEXIT /ILLEGAL 
B652 . SALT 
A653 1574 7637 JMP OARKIT+2 /EXITs DONT ECHO 
AGES54 / 

16



AGBS5 1575 1406@ GALEGL»s LDA 

HAS4 iS76 1536 OATY 

“W657 LS77 7644 JMP GATPE “ECHO CHAR 

YEE 1600 3536 ADD GATY 

ABEL LAG 1 LS64 BCL I “STRIP IT TO 6-BIT 

AAaGBP 1622 TTA TTAD 

W663 16493 7637 JUMP QAEXITT+#e 

W664 /TO HERE IF CONTROL CHAR 

8665 1664 1460 GACNTRs SAE I 

OWGE66 1645 7755 7755 

ABET 1666 7621 JMP GACKLFE 

BATe 16A7T 1426 LDA I ZER 

ABTS 1614 6843 43 

ABT? 1é6ii 563 6 STC QAEXIT+1 

ABT? 16le 14929 LDA I 

ABTA 1613 B15 245 

BATS L614 T7644 JMP GATPE 

ABETE 1615 1626 LBA I 

AGBTT 1616 8212 212 

ATAG 1617 T7644 JMP QATPE 

ATA) 164°Q° 7635 JMP OQAFXIT 

(i7Ae 4 

“TAS LAP | 146° CACKLEFs SAR I 

TAL L6°° F752 7752 

ATAS 16°3 7627 JMP «+4 

STAG 14P4 1AeEAn LDA I ALE 

ATAT LAPS GBBAS AS 

“TG 14°26 T6111 JMP QACNTR+5 

OTL L6°7 1469 SAE I 

ATLS 16380 T7751 7751 

ATLA 1631 T635 JMP QAEXIT “/TLLEGAL 

ATLA 1622 1G2e2n LDA I 

ATLS 1423 AMAT Al 

BATLG 1634 7637 JMP QAFKIT+2 fEATTs DONT ECHO 

ATL7 4 

ATOR 1635 16°08 GAFAKITs LDA I fGET 6-RBIT ASCII 

B72) L626 AABA 4) 

478 L637 @AGél SET I 1 /RESTORE ARS 

723 L449 GAAD a) 

A To A {641 O62 SET I 2 

SITES [642 88G9 “A 

TPE 1643 6089 JMP ZEAITR SNR GETKBD 

ATe7 ZSENR TO PRINT CCAC) 

TAA 1644 A508 OATPEs 10% 

72] 1645 6046 GATLS /PDF-S I0T TLS 

“732 1646 1966 LDA 

ATS 1647 8888 i) 

ATA A 1450 56454 STC .«+4 “/SAVE RETURN 

A735 L651 @506 LOB 

AT36 14652 6041 GATSF 7WAILT FOR FLAG 

AI37 1653 7651 JMP «2-2 

A 7 Av 1454 6868 IMP EXIT 

ATA / 

ATA 1655 #243 GACHARs 243 HASH 

BATA 16456 8244 ead *DOLLAR SIGN 

ATaAd 14657 Aea4s 245 ZPER CENT 

ATAS 1664 QeA4T LAT /APOSTROPHE 

AT AG 14661 ASB 306 “AT SIGN 

ATAT 14662 @336 336 fUP ARROW 

A758 1663 @337 337 7BACK ARROW 

ATS1 1664 8640 4B /RUBOUT 

ATS 1665 G36 36 SALT 

ATS3 AEND OF SNR GETKBD 
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GCETKRT 

OAR 

OACA 

OACHAR 

CACKLE 

OACNTR 

OAD 

CAF 

VAFAIT 

OAF 

QAG 

OAH 

QAI 

QAINIT 

GAIT 

QAK 

QAKRB 

GAL 

OALEGL 

GAM 

fy AN 

OAD 

OAK 

GAQ 

OAREFSH 

GAT 

QATLS 

GATPE 

OATS 

CATY 

OA 

OAV 

AW 

OAK 

OAY 

GAZ 

SSP 1 

SAKA 

5415 

SASS 

56? 1 

5694 

5S@P6 

54590 

5635 

5516 

5062 

5114 

5131 

5AaY 

5126 

5345 

64346 

5175 

5575 

S1A1 

5223 

BPAY 

SP 4a? 

5263 

5A5S3 

527A 

6446 

S444 

6441 

5536 

SSA4 

5316 

551A 

S424 

5412 

5361 

HAAD ERRORS 
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