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INTEROFFICE M~1086 
MEMORANDUM 

DATE April 8, 1960 

SUBJECT 
Average Response Computer Program (ARC )., 

TO FROM 
John C. Conley 

PDP Distribution List 

This computer application proGram is written to pick out and dis
playa weak signal which h~s been distorted by a high degree of 
noise. The signal, with noise, is fed into an analog to digital 
convertor for measurement and conversion to binary information. 
Successive measurements are made over the same portion of the 
input, added to the sum of previous samples, and stored in memory_ 
The resultant sum is displayed after each sample and as the sample 
size increases the display shows the true signal with decreasing 
distort1on_ 

This program is written for memory storage in registers 0-167 
with sample storage in registers 170-1170. This is a sample and 
display of $12 points on each pass. 

As explained in the operating instructions, the program has 
several variable features which control speed of operation and 
display characteristics. Continuous display, at any preassigned 
point, is possible for analysis and pictuxe taking of waveform. 
Overall speed of the averaging process can be controlled by the 
sense switches. The display part Gf the program is time consuming 
and can be cut out for very rapid sampling and n display of the 
final result s. 

Operating Instructions 

1) Read in binary format tape of ARC program. 

2) Set or clear sense s~itches 1,2 and 3 as desired. See Note 1 
for function of sense switches. 

3) Set left nine and right nine bits of test word as needed. 
See Notes 1 and 2 for function of test word bits. 

4) set test address to Zero. 

S) Turn on signal sourc~ 

6) Push start switch on con~le. 

Program will run and display S12 points on each pas... TbI proSNII 
ill controlled bJ' a IJXlO inatruction from the illput. 8~ch tbat -.oil 
8ample will be 'taken fro. the same starting point 1Jl the 'iDplt 
8ource.~ 
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r He: ARC Program 

Note 1 - Function of sense switches 

Sense switch 1 controls the speed with which a 
sample is n~dc and so the n~~ber of cycles included 
in the 512 points. 

SH 1 •• Set •• Fastest sample time 

Svl 1 •• Clear -- Delayod samplinG - a delay 
is introduced betweon the measuroment 
of each point. Tho length of this 
delay is specified by bits 9-17 of 
the tost 'Word. 

Sense switch 2 controls tho display of each 
samplo tal{en. 

SW 2 •• SGt •• Points arc displayed after 
o[,ch sample 

SW 2 •• CIonI' •• Points are displayod after 
oae'l X s8.mple s. X is determined by 
bits 9-17 of test word. 

Sonse switch 3 determinos continuous or 
limited sampling. 

SH 3 •• Set •• Sam.ples arc takGn and displayod 
continuously until machino is stopped. 

sw 3 •• Clear •• Stops sampling aftar X samples 
and displays continuously what is then 
in stornge. X is in regist~r 133, 
(Program is now sot for 1000 samples.) 

Nato 2 - Function of test word bits 

As explained in Note 1, test word bits 9-17 are 
used eithor to spocify delay hetween points in a samplo 
or tho number of samples betwoon displays deponding on 
tho sotting sense switches 1 and 2. 

Bits 0-8 spocif) the position of tho first measured 
point, in a sample, aftor tho S~l1C signal is received by 
tho computer. Tho Flore bits usod the shortor the delay 
botwoen sync signal Bnd first moasured point. 
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ARC 

KEY ADDRESS rNsrrnUCTION CODE COMNENTS 

A 0 JMP 133 60 0133 start 

1 JSP src 62 0151 src sets initial 
address for storage 

2 CLA 76 0200) Clear rogister con-
3 DAC T 24 0145) tnining max scale 

factor 

B ~ CLA 76 0200) 
DAC&N 25 01.50) 

6 IDX N 44 01.50) Clear storage rogis-
7 SAS Y -:: ') 52 0142) tors bofore sampling _/ :--

10 JMPB 60 0004) begins 

cc 11 SZF 2 64 0020) 
12 JMPH 60 0017) Display after each 

) sample 
13 LAT 76 2200) Display after each 

) X samples 
14 AND M 02 01.55) X in bits 9-17 of 

) test word 
1.5 CMA 76 1000) 
16 D.LI.C dd 24 0041) 

H 17 JSP src 62 0151 

AB 20 rOT 20 73 0020 Analog sync instruc-
tion 

AC 21 LAT 7( ~..." 76 2200) ,--'-
22 AND ~ 02 0156) (Dolay in start of 

) (sample in bits 0-8 
) (of test word 

u 23 ADD 0 40 0141) ( 
24 SPA 64 0200) ( 
25 JMPU 60 0023) (Dolay some more 

AD 26 rOT 73 0010) 
27 ReL 9 66 3777) Analog input-puts 

) 6 bits in 10 0-5 
30 . RCL 9 66 3777) Put sign in AC-O 

31 SAR 6 67 .5077) Most significant 
32 S,,\.R 6 67 5077} bits in AC 13-17 

with proper sign 

ADD~ 
AO 0-12 

10 41 0150) Add to previous 
Ie;) DAC&N 25 OlSO} responsos and 
I Q IDX: N 44 OISO} store 
lO SAS Y ~2 0142) 
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.. \RC 

dd 

bb 

R 

E 

G 

v 

DF261 

37 
40 

41 

42 

43 
44 
45 
46 
47 
So 
51 
52 
53 

54 

55 

56 

57 

60 

61 

62 

63 
64 
65 

66 

67 

70 

71 

72 

73 

74 

INSTRUCTION 

J11P R 
Jl1P 

SZF 1 
J11P D 
L.iT 
.L\ND N 
eM..\. 
D.1C F 
ISP F 
JNP W 
J11P D 

JSP src 

LIO&N 

SIL 

SIL P 

L..\C N 

.\DD X 

Jl1P 

SUB T 

SPA 

JNP L 

CMA 

DAC T 

2. 

CODE COMHENTS 

60 0043+--- Not finishod 
60 0121~~ Last response 

64 0010) 
60 0026) 
76 2200) 
02 0155) 
76 1000) 
24 0143) 
L~6 0143) 
60 0051) 
60 0026) 

62 0151 

23 0150 

66 6000 

66 6777 

20 0150 

40 0144 

60 0163 

21 0150) 
64 0200) 
76 1000) 

42 ()145 

64 0200 

60 0075 

21 0150 

64 0200 

76 1000 

24 0145 

Counter for X samples 

Counter for 1000 
samples 

Sample at fastest 
rate delay botweon 
responDs tost word 
bits 9-17 artificial 
expansion ends at 
register 53 

Resct initial address 
for display 

Load response sum 
for display 

S,cnle factor 

Set up X axis in riC 

Go to display point 

Check point for max 
scale factor 

Subtract present max 

No new maximum 

New maximum 
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r ARC 3. 

KEY lillDRESS INSTRUCTION CODE COMHENTS 

L 75 IDX N 44 0150 

.L\G 76 S"·l.S Y 52 0142 Cho ck for los t point 

77 J1-1P G 60 0055 Mora points to display 

100 L.\\~-9 71 0011) Last point, sot 
101 D..\C K 24 0157) counter for maximum 
102 L.\.W 6000 70 6000) scale number. Put 
103 D~\P V 26 0057) zoro in scnle register 

104 LlC T 20 0145) 
Q 105 &\.L 1 66 1001) 

106 !)AC J 24 0146) 
107 SP4\. 64 0200) 104-120 scales pras-

) ent maximum 
aa 110 J}lP cc 60 0011) 

III ISP K 46 0157) 
112 JNP Z 60 0114) 

ab 113 JMP cc 60 0011) max scaling is zero 
Z 114 L.:~C y 20 0057) 

115 ~\L 1 66 1001) Put ono shift in scale 
116 ",'~DD ~i 40 0147) 
117 D.t\P V 26 0057) 
120 JHF 60 0166) 

121 SZF 3 64 0030 Switch for continu-
ous or limitod 
sampling 

122 JMP ac 60 0160 Continuous sampling 

123 ISP bb 46 0042 stop adding aftor 
1000 samples 

124 JMP ac 60 0160 

125 L.~W 54 70 0054) Sot jump instruction 
126 DAP aa 26 0110) for continuous display 
127 D .. \P ab 26 0113 ) after 1000 samples 

130 ISP dd 46 0041 

131 JHP H 60 0017 1000 not roached 

132 JMPE 60 005~- 1000 roached - con-
tinuous display 

133 LAW-1747 71 1747 Sot counter for 1000 
samples 

134 D.t·~C bb 24 OO~2 bb 1s count~r 

Df26' 
dlgita. equipment corporation 

MAYNARD. MASSACHUSETTS 



r--
l\RC 4. 

KEY ,,' .. DDRES3 INSTRUCTION CODE COl-ll-'IZNTS 

135 L:~vJ 70 0011) Set jump location 
136 D4""P aa 26 0110) for continuous s arap-
137 D~\.P ab 26 0113) ling 

140 JMP 60 JOOl 

0 141 00 1000 

Y 142 00 1170 End of storage 

F 11!-3 Cotmter for artifi-
cial oxpansion 

X 11~4 77 7207 SCR10 for X axis 

T 145 00 0000 

T 146 tJ 

, 
147 00 2000 4.L 

N 150 00 0170 Beginnin:~ storage 
rogistGr 

src 151 D;~F 26 0154) Spocify initial 
152 L"~\v 70 0170 ) addross for storage 
153 D~·l.C N 24 0150) of responses 

lS4 J1IP 60 Exit 

M 155 00 0777 Hask 

S 1)6 77 7000 Mask 

K 157 

ac 160 SZF Z 64 0020 Switch for sample 
display 

161 JMP H' .J.:J 60 0054 Display each sample 

162 Jl1P 60 0130 Display every X 
samples 

163 S~\L 9 66 S777 

164 DSP 73 0007 

165 JHP ~\F 60 0063 

166 L.\.C J 20 0146 

167 JI-iP Q 60 010S 
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