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DECUS Program Library Write-up 

Abstract  and Proeram DescriDtion. 

DECUS NO. 12-109A. 6. C 

QNANSWER r e t r i e v e s  information from t h e  QANDA (DEC-12-FISA-D) 

answer buf fer ,  ignoring terminal n u l l  values.  The program accepts 8 ' s  

and 9 ' s  as o c t a l  10 ' s  and 11's. 

i s  l imi ted  t o  a maximum of  four  charac te rs .  

3810 memory loca t ions ,  B16 and B17. 

Each quest ion f i e l d  within a d isp lay  

The program occupies 

Operating Ins t ruc t ions  

Subroutine c a l l i n g  format is  as follows: 

JMP D 1  

. +1 ANSWER BUFFER ADDRESS 

. +2 ANSWER 1 

. +N+ 1 

. +N+2 

ANSWER N 

RETURNS HERE 
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Program Description 

QANDATTY p r i n t s  QANDA (DEC-12-FISA-D) d isp lays  and user  

responses on the  te le type .  The program occupies 10210 memory 

loca t ions  and uti l izes Beta r e g i s t e r s  2 through 6, The program 

provides t h e  use r  t h e  option of p r i n t i n g  severa l  d i sp l ay  l i n e s  

t o  t h e  t e l e type  l i n e .  

Operating Ins t ruc t ions  

Subroutine c a l l i n g  Format is  as follows: 

JMP T8 

Negative Number of Scopelines p e r  t e l e t y p e  l i n e  . +1 
. +2 ADDRESS OF TEXT STRING 

. +3 ADDRESS OF ANSWER BUFFER 

. +4 RETURNS HERE 



0000 
0001 
0082 
0083 
0004 
0005 
0806 
8007 
$010 
0011 
0012 = 

0013 
06t14 
0015 

0017 
04320 
0021 
0822 
0023 
0024 
002s 
0026 
0027 
0830 
(3031 
0032 
0033 
0034 
0035 
0036 
0037 
0040 
0041 
0042 
0043 
43044 
0045 
Em46 
0047 
0050 
0051 
0852 
8053 
0054 
63055 
0056 
0057 
OB60 
0061 
0062 
0063 
0864 
0065 
0066 
0067 
0878 
0071 
$072 
@gT3 
0074 

- 8016 

BB2E1 
61821 
0022 
0023 
0024 
06125 
0826 
8827 
00343 
0031 
0032 
0033 
8834 
0035 
8836 
8037 
0040 
0041 
0842 
8843 
06144 
0845 
E1846 
0047 
8858 
61051 
0052 
8853 

8054 
0855 

04356 
0857 
610643 

1028 
1777 
2888 
4883 
1003 
1060 
0000 
4Em4 
1B23 
2122 
4085 
1023 
40436 
0062 
7776 
2003 
2121 
4855 
1325 
6856 
6846 
6042 
1325 
6125 
1326 
66156 
6842 
68561 

6253 
66100 

0006 
0222 
6867 

4 *xi 
/FR I NTE; QHN DH D I  SPLHY 
(*'ON TELETYPE 

/' G!H N D A T T Y 

/CHLt I NG ROUT I NE : 

/NEG Nt!#BER SCOPE 
/*JMP T 8  (STHRT> 

a-' LINES FER TTY L INE 
,*'RDDRESS OF QUEST I ON 
/'.'ADDRESS OF RNSWER 
/RETURNS HERE 
/'USES EEGI STERS 2T06  
/'RND Y H R I  OUS THGS 
fa' 

r'\r'ERS I ON FOR MCDONRLC* G!+H 
/MICHREL I .  GHGE 
,'I - 29- 71 
#J 

/REY I5 I ON FOR QHNDH 
/'DEC-22-F I SR-D 
/RONHLD 14. WCtCtD 
,'UNlVERSI TY CIF ROCHESTER 
/9- 1 - 72 
/ 
T 8, LDH X <.'PI CKUY H&W?ESS CIF CHHRWCTERS 

-6000 
HDD 0 
STC 2. 

LDH 3 
STH 1 
8 /NEG L' SCQPE LINES PER TTY LIFslE 
STC 4 
LDH 1 3 
AbD SPACE-3 /'-443&30 
STC 5 /"UESTION FIELD 
LDA 1 3 
STC 6 /HNSWER FIELD 
SET 1 2 

-. 

-1 /SET F J H  F t H Q  
HDD 3 /'SAsr'E RETURN 
HDD SPACE-4 /6@81 
STC . +14 
LDH I S /PfCKUP G!UESTlftN 
JMP . *i.3 /CHECK CHHRHCTER 
JIIP . +2 /74, GO TO HNSWER 
JWP . -3  /'GET NEXT CHHRACTER 
LDH I 5 /"KIP NO. I N  STRING 
JMP SPHCE 
LDH I 6 /PXCtCUF' HNSWER 
:JMP . +5 /CHECK CHRRHCTER 
JMP . -10 /?4, GO TO G!UESTXCIN 
JNP . - 3  /GET NEXT CHARACTER 

/'RETURN ROUTINE 
/REPLACE NEXT REGISTER WITH NOP 
,'TO SUPPRESS CRLF HT END OF DISPLHY 

JMP LFCR 
JMP 0 ,.'RETURN 

/'CHHRHCTER CHECK ROUTINE 
DJR /CHECK F, H FLHG 
XSK I 2 
JMP . +7 /kRflIINl3 F.  H TFcT 



0076 
0077 
0180 
0101 
0102 
010-3 
0104 
0105 
0106 
0107 
0110 
0111 
0112 
0113 
43114 
0115 
0116 
0117 
0120 
0121 
0122 
0123 
0124 
0125 
0126 
0127 
0130 
0131 
0132 
0133 
0134 
0135 
0136 
0137 
0140 
8141 
0142 
0143 
0144 
0145 
0246 
0147 
0150 
6151 
0152 
0153 
0154 
0155 
0156 
0157 
O l 6 0  
0161 
8162 
0163 
0164 
43165 
0166 
0167 
017% 
43171 
8172 
0173 
c .... . 

0062 
0063 
0064 
0865 
086& 
0067 
0070 
8071 
0072 
0073 
0874 
0075 
0876 
0877 
81061 
01Ql  
8182 
0103 
0184 
0185 
8106 
8107 
0110 
63111 
8112 
8113 
B l 1 4  
8115 
0116 
0217 
8120 
8121 
0122 
0123 
0124 

0125 
0126 

8127 
8138 

0131 
8132 
8133 
0134 
0135 
0136 
8137 
0140 
0141 
0142 

8143 
- .  . 

0600 
6117 
1428 
.l.000 
6117 
1420 
7400 
GQ81ir 
1420 
3400 
6054 
8220 
0043 
8000 
146B 
0043 
6113 
Q062 
7776 
0224 
6115 
8844 
0026 
6153 
6003 
6131 
6003 
6125 
6003 
0220 
6080 
6001 
3777 
0108 
0200 

1020 
7757 

1120 
8060 

la60 
0880 
1560 
7737 
0476 
2123 
2124 
1560 
438433 
2132 

8500 

5 ts08 /F 
JMP SPACE-6 
SHD I 
1608 *-J H 
JflP SPHCE-8 
SHD I 
7408 
JMF 0 /*END OF FIELD 
SHD I 
3406 
Jt4P . -20 /END CIF &*ISI"'LH+' 
XSK I 9 /PREPARE RTN TU GET NEXT 

0 /SAVE RETURN 
SET 3 

SHE f 

JMP . +11 
SET 1 2 

43 ,.'END OF DISPLHY LINE 

-1 /'SET F, H FLAG 
XSK I 4 fJINCREMENT Z SCOPE LINES 
JPtF . +7 
SET 4 

JMP LFCR 
Jf4P 3 

T8+6 /RESET SCOPE LINES PER TTY LXNE 

Jt4P TYPts /TYPE CHARHCTER 
3f4P 3 t'RETURN, GET NEXT CHHRHCTER 
J14P SPACE /SKIP SPACE INSTEHD OF NEkl LINE 
JMP 3 <.'RETURN, GET NEXT CHHRHCTER 
XSK I Q 
JMP 0 
6001 
-4800 
106 /CONSTHNTS FOR TYPr', 
200 

*-J 

f J  

/T E L E TYPE 
/PRINTS ASR33 TTY 

fJRETLWffS TO NEXT LQCHTION 
f J  D. A. OYERTON 2-2-79 
(4' 

/JHP SPRCE: TCt TYPE 1 5PHC:E 
SFACE, LDH I 

/'JMP TO SUBROUT I NE 

-20 
/JMP TYPDIG: WITH GINHRY 0-9 I N  HC: 
TYPDfG, ADA I 

t'JIltP TYP6: WITH 6 - B I T  HSCII I N  HC: 
68 

TYPcS, STR I 
6! /SAVE HSCX I 
BCL I 
7737 
RZE I /ADD 2Q@ OR 3@@? 
ADD . -13 
ADD . -13 
BCL X ;.'CLEAR B I T  6 
40 
ADD . -10 rJRDI) IN 8175 6-91 

/JMP TYPE: : WITH 8 - B I f  A S C I  I IN RC. 
79'P8, 1 OB 



0175 
0176 
0177 
0200 
8281 
0202 
0203 
0204 
0205 
(3286 
0287 
0210 
8211 
0212 
0213 
8214 
021s 
0216 
0217 
0220 
0221 

NU ERRORS 

0145 
0146 
0147 
0150 
0151 
0152 

0153 
0154 
0155 
01S6 
0157 
D i 6 @  
81Gl 
0162 
0163 
0164 
8165 

0006 
13500 
6041 
614s 
0811 
6000 

1000 
8080 
4165 
1020 
021s 
6143 
6143 
1020 
9212 
6143 
6000 

6 DJR 
I oe 
6041 /TSF 
JMP . -3 /'WHIT FOR FLHG 
CLR. 
JMP 0 /RTN 

<' 

('JMP LFCR: LINE FEED & CHRElfiGE RETURN 
LFCR, L CIA /SHYE RTN 

0 
STC . -cia 
LDR I ,'CR 
21s 
JMP TYP8 
JMP T Y P I  /EXTRH CHHR FOR SLOW TTY5 
LDR I ,-'LF 
212 
JMP TSF8 
JMP 0 /RTN 
('END T E L E T YPE 

/END QANDRTTY 

LFCR 4153 
SPACE 4125 
TYPDIG 4127 
TYP6 4131 
TYP8 4143 
T 8  4020 
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Program Description and operat ing in s t ruc t ions .  

SUPRSHUF was devised t o  f a c i l i t a t e  t he  examination of  
I 

sequent ia l  dependencies i n  time s e r i e s  by comparing shuff led  

and unshuffled da t a .  A pseudo-random number generat ing algorithm 

was se l ec t ed  which repea ts  every 512 i t e r a t i o n s  a f t e r  having 

produced a rectangular  frequency d i s t r i b u t i o n  of  random numbers 

(HAMMING, 1962). Non-zero da ta  only i s  included i n  t h e  shu f f l e ;  

zeros a re  packed out of  the  input  s t r i n g  and onto t h e  t a i l  of 

the output  s t r i n g  t o  the  neares t  block boundary. The program 

reques ts  t h e  f irst  and last  blocks of  t he  input  s t r i n g  on u n i t  

zero,  and the  f i rs t  block of  t h e  output s t r i n g  on u n i t  one. 

The program p r i n t s  the  input  and output s t r i n g  boundaries on 

the  t e l e type  i n  the  d isp lay  format. 

e a s i l y  t o  run on the  L I N C  8. 

The program can be modified 

Reference: R. W.  Hamming, Numerical Methods f o r  S c i e n t i s t s  and 

Engineers, McGraw H i l l ,  N e w  York, 1962, pp.384-388. 
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W R I T E  ENkE:l-E i.iNI T SINE 
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O A A C ,  - 

0117 
8120 
8121 
8122 
0123 
8124 
8125 
(3126 
8127 
8130 
0131 
8132 
0133 
(3134 
8135 
0136 
8137 
0148 
0141 
8142 
0143 
8144 
0145 
8146 
8147 
8150 
(3151 
8152 
0153 
81 54  
8155 

8157 

8161 
8162 
4-3163 
8164 
016-5 
0166 
8167 
8170 
0 1  7 1  
8172 
8173 
0174 
8175 
8176 
8177 
82 08 
0 2 8 l  
0302 L- 

0203 
43284 
8205 
8286 
0283 
8218 
8211 
6212 

8 1 S G  

8 1  65-61 
SET 4 
8 
L D H  I 
7456 
R o t  3 
STH 
QN 
BCL I 
777 
HDH 
F I RST 
STC . + 3  
LDF 9 
RDC: 
El 
LDH I 
1 
HDM 
FIRST 
SET I 1 
-4813 
.JMP 4 
LDF 3 
SET I 4 

SET I 5 
-.----a 2: I' 1' 

11 



12 
0226 
0217 

-. Q220 
0221 
0222 
0223 
0224 
0225 
0226 
0227 
0230 
0221 
0232 
8233 
8234 
8235 
8236 
Q237 
8248 

- 
9 

8241 
8242 
0243 
0244 
0245 
0246 
13247 
0258 
Et251 
132.52 
8253 
8254 
0255 
61256' 
8257 
0268 
0261 
0262 
0263 
13264 
0265 
8266 
826'7 
0270 
8271 
8272 
8273 
8274 
8275 
8276 
8277 
8380 
13381 
a302 
Q3Q3 
13384 
8305 
8386 
8307 

1088 
022Ei 
11261 
5488 
8471 
6315 

1828 
7776 
1146 
0031 
8346 
16528 
746Q 
16348 
3153 
1@BQ 
8831 
61243 
1568 
7077 
1128 
6860 
1068 
6143438 
1808 
66131 
1568 
7778 
22652 
1848 
3154 
1828 
3488 
184Q 
3155 
6416 
7776 
3148 
3153 
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0314 
E1315 
0316 
0317 
0320 
0321 
0322 
0323 
0324 
0325 
0325 
0323 
0330 
0331 
0332 
0333  
0 3 3-4 
0335 
0336 
0337 
0340 
0341 
0342 
0343 
0344 
0345 
0346 
0347 
0390 
0351 
0352 
8353 
0354 
035s 
0356 
8357 
03630 
0361 n- - p ,  : 9t.r 

83653 
8364 
0365 
0366 
0367 
0370 
Et371 
8372 
&j~'$' 

0374 
0375 
0376 
8377 
0400 
8401 
0402 
0403 
0404 
0405 
04% 
0407 

- 1  2 

8342 
8343 
61344 
0345 
0346 
8347 
8358 
0351 

8644 
8080 
1000 
86116 
1,240 
001s 
1840 
001s 
6084 
0046 
0@B0 
1828 
5454 
8243 
1040 
8328 
1560 
61777 
1108 
04391 
4333 
0643 
0714 
8@90 
1029 
0001 
1148 
0931 
0011 
64306 

1800 
008c3 
1568 
60061 
1040 
0017 
4352 
11430 

t'CiENERRTE A RANDOM NLll1E:ER 
CiEIJER8, SET 4 

8 
LDH 
16 
MLIL 
15 
STH 
15 
JMP 4 

WRITE.. SET 6 
8 
LDA I 

RljL 3: 
STR 
G!Nl 
6CL I 
777 
ADH 
OUT 
STC . +3  
LDF 3 
tmc u 
8 
LDH I 
1 
A D M  
ou T 
CLR 
JMP 6 

Q t 4 I . l  5454 

8s' 

/' QN A N 5 14 E R 
/' 
iJ'DRTR RETRIEYHL FROM BHNDA 
/DEC-12-F  I SR-D 
/14UST BE IN SHME I NSTRUCT I ON F I ELD 
itWI TH CALL I NCi JUMF 
i' 

r'SUBROUT I NE CALL I NG FORMHT : 
r" . JtW D1 
i*'. +1 HNSWER TEXT F IELD ADDRESS 
/ . + 2  ANS14ER 1 
id'. +N+l HNSltfER N 

+N+Z RETURNS HERE 
r' 

;d'LISES 8163 817 
c 
iCRffNALD 14. WOOD 
/UNIVERSITY OF RCKHESTER 
,/' 9 - 1 - 7 2 

0 2 ,  LDH 
i' 

0 
BCL I 
6080 
STR 
17  /"NS. RED. I N  CALL 
STC . +2 
ADA 



0412 1 .4 0237 
.- 

_.^ I 
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