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A computer simulation was generated to determine if one or more 

seven (7) bit code groups, other than those codes presently in use on ALSEP, 
are available for addressing additional ALSEP systems. 

Two address code groups were found to be compatible with the eight 
existing ALSEP addresses during error free operation. Recommended add
resses for SA is (0110010) and for 5 B is (1100100). 

The effect of a single bit error in transmission was also investigated 
using computer simulation techniques; first, for all code groups currently in 
use, then for the currently used codes plus the recommended codes. 

The results indicate that another ALSEP can respond and execute a 
false command under certain single bit error conditions. The probability of 
this happening, however, is very low- best calculations indicate this proba
bility to be approximately Io-10 to Io-11. 
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PROBLEM STATEMENT 

The object of this investigation was to determine if one or more seven 
(7) bit code groups, other than the codes presently in use on ALSEP, are 
available for addressing additional ALSEP systems. A computer simulation 
program was to be used. The constraints applied in selecting the presently
used codes were to be considered and the extent of compromise incurred by 
partially relieving those constraints was to be assessed. 

The codes presently in use on ALSEP will hereafter be referred to as 
the Existing ALSEP Addresses (or as the Existing Addresses). 

RECOMMENDED ADDRESSES 

Two (2) 7-bit binary numbers, (0110010) and (1100100), have been 
found that satisfy the constraints applied in selecting the presently used 
address codes. 

These two numbers were found, by computer simulation of the com
mand decoder, to be compatible with the r~ight Existing ALSEP Addresses. 
That is, if no bit-errors occur in the command word transmission (also re
ferred to as the command message transmission), no erroneous command 
executions will take place. 

Also, with the addition of a fifth ALSEP, using these numbers as the 
SA and SB addresses, the probability of an erroneous command execution 
by one of the ALSEPS will be approximately the same as when only four 
ALSEPS are in use. 

All of the simulations and probability calculations were made with the 

assumption that all four (or more) of the ALSEP' s were in operation. 
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BACKGROUND 

When it is desired to have an ALSEP execute one of the allowed one
hundred (100) commands, a sixty-one (61) -bit serial command word (mes
sage) is transmitted to ALL of the ALSEP's. The command word format is 
shown in Figure l. A twenty-bit preamble containing all ones (l's) is fol
lowed by a seven-bit address; then the seven-bit one's (digit) complementof 
the command code, the seven-bit command code, and twenty timing bits (all 
ones). Reference l. 

At some point in the Preamble during the serial input of the message 
each of the ALSEP' s will "lock on" to the incoming signal. From that time 
(not necessarily exactly the same for all of the ALSEP' s) each of the ALSEP' s 
will start looking for seven (7) bits in succession that match one of its two 
addresses. It is likely that more than one of the ALSEP's will recognize its 
address. For instance, the command complement code may be the same as 
the address code for an ALSEP other than the one addressed. In that case 
the addressed ALSEP will recognize its address code at ADDRESS Bits 1 
through 7 and the other will recognize its address seven bits later in the com
mand word transmission. 

To reduce the probability of erroneous command execution, not only 
must an address be recognized, the next fourteen bits must, also pass, a bit
by-bit parity check. In the command word, the seven bits preceding the com
mand contain the bit-by-bit complement of the command. If Command Bit 1 
is a "1" then Command Complement Bit 1 will be "0", etc. If there are no 
bit-errors in the transmission of the command word, a parity check starting 
at command complement Bit 1 will always pass, resulting in the execution of 
the command represented by the code in Command Bits 1 through 7. Note, 
though, that a parity check is not made by an ALSEP until after its address 
is recognized. 

If some bit(s) transmitted to the ALSEP's is (are) in error, it is pos
sible that one or more of the ALSEP' s will recognize its address at some in
correct time and then make a parity check on the next fourteen bits that will 
pass. For example, suppose ALSEP-2 (B) were addressed with the Com
mand Code (0 111 llO)z and an error occurred in PREAMBLE Bit 18, then 
ALSEP-1 (A) will recognize its address starting at PREAMBLE Bit 17 and 
ending at ADDRESS Bit 3. The next 14 bits will pass a bit-by-bit parity check 
and the command corresponding to the command code (0 001 Oll)z will be er
roneously executed (See Figure 3). 
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ADDRESS CODE SELECTION - PROCEDURE 

The procedure followed to obtain the recommended address codes is 
illustrated in Figure 2. First, all of the I28 7-bit binary numbers were 
listed. Eighty-one of the numbers were eliminated for the reasons enumer
ated in Table 2. The remaining 47 numbers, called Candidate Addresses, 
are listed in Table 3. The blank spaces in Table 3 were occupied by 
numbers that should have been eliminated in the first pass. 

The Hamming Distance between each of the 47 Candidate Addresses 
and each of the Existing ALSEP Addresses was checked. The Existing 
ALSEP Addresses are listed in Table I, and the results of the Hamming 
Distance checks are shown in Table 4. 

The Candidate Addresses that were at least a Hamming Distance of 
three (3) away from ALL of the Existing Addresses were included in the 
group of Possible Addresses, listed in Table 5. Next, the Hamming Dis
tance between all pairs of the Possible Addresses was determined. The 
results of that last Hamming Distance check, listed in Table 5, were used 
to determine what combinations of the seven Possible Addresses might be 
used as ALSEP addresses. Note, for example, that if Possible Address #5 
were used, then only one pair of addresses satisfying the Hamming Distance 
three (3) constraint would be available. 

Next, a computer simulation of the command decoder which assumed 
error-free transmission was used to check the compatibility of each of the 
seven Possible Addresses with all of the eight Existing Addresses. It was 
found with the first run of this computer simulation that Possible Addresses 
#4 and #6 were not compatible with the Existing Addresses. Ifeitherof those 
two numbers were used as an ALSEP address, with no bit-errors in trans
mitting the command word, erroneous command executions could occur. 
Further use of the ERROR-FREE- TRANSMISSION COMPUTER SIMULATION 
showed that, if no bit-errors occurred in the transmission of the command 
word, all of the remaining five Possible Addresses (#I, 2, 3, 5, 7) could be 
used, at the same time, with the eight Existing ALSEP Addresses with~ 
erroneous command executions occurring. Those remaining five Possible 
Addresses were relabled and listed in Figure 2 under the title "Compatible 

Addr e s s e s ''. 
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Since Possible Address #5 {Compatible Address #4) was not at least a 
Hamming Distance of three away from at least two of the other Compatible 
Addresses, it was not tested further. Also, Compatible Address #l was not 
tested further since it was finally ("better late than never") noticed that that 
number was only a Hamming Distance of one ( l) away from the alternate one
zero pattern that is periodically transmitted. Note that with a relaxation of 
the Hamming Distance constraint that Compatible Address #4 would be a 
prime candidate for use as an ALSEP address. 

The eight Existing ALSEP Addresses and Compatible Addresses #2, 
3, and 5 were tested with the ERROR-IN- TRANSMISSION COMPUTER 
SIMULATION. That simulation was essentially the same as the ERROR
FREE TRANSMISSION COMPUTER SIMULATION except that the effects of 
a single bit-error in each of the command word bits were determined. With 
a single-bit-error in transmission, the two Recommend Address, listed at 
the bottom of Figure 2, behaved as well as the Existing Addresses and did 
not degrade the overall behavior of the group. 

ERROR-IN- TRANSMISSION SIMULATION RESULTS 

The results of the ERROR-IN-TRANSMISSION SIMULATION are listed 
in Table 6 and 7. Note that at the top of Table 6-Sheet l there is a circled 
number above each column. Table 6 might be read in the following way: if 
it is intended that ALSEP (1 execute Command rz and a transmission error 
occurs in bit -3 of the command message, then ALSEP (f will execute com
mand 5 The ALSEP 4 address will be recognized starting at bit(~ of the 
serially input command message. 

An erroneous Command acceptance (resulting in an erroneous execution} 
is illustrated in Figure 3. Note that the error, in PREAMBLE Bit 18, is 
shown in a thick- sided rectangle. Since Xi = 0 or l for all i, there are eight 
(8) 7-bit binary codes that could pass the parity check: 

Intended Command Erroneously Executed 
Command 

0 001 110 0 001 000 
0011 110 U UUl UUl 

0 101 110 0 001 010 
0 111 110 0 001 011 

. 
. 0 

. 
l 111 110 0 001 111 



: : I • 

NO. REV. NO. 

~TM-843 

INVESTIGATION OF ALSEP ADDRESS CODES PAGE 5 OF 

~=-==~:.=:::== 

DATE 2 Dec. 1969 

Of the eight intended commands, octal command codes (016), (116), 
and ( 176) are not allowed. Also, of the eight "erroneously executed com
mands", octal command codes (101) and (016) are not allowed; therefore, 
only four out of the eight code combinations of XI X2 X3 can result in an 
erroneous command exectuion. 

To obtain a quick upper bound on the probability of an erroneous com
mand execution by each of the ALSEP' s, calculations were made which as
sumed that all 4 (or 5) of the ALSEP' s were in operation, that any address 
was equally probable, and that any command was equally probable. Also, 
the "not allowed" commands were not eliminated. With or without an ALSEP 
5 (using the two Recommended Addresses}, the probability of an erroneous 
command execution by any given ALSEP is less than or equal to approximately 
10-lO. Roughly, the probability may vary between 3 x 10-lO and Io-11. A 
sample calculation has been included, following Table 7. 

ADDITIONAL ADDRESS POSSIBILITIES 

If Possible Address #7 (Table 5 - Also listed as Compatible Address #5, 
Figure 2) were used as an additional ALSEP address, the added ALSEP com
mand decoder would have two (2) to three (3) times the probability of err one
ously accepting a command as would anyone of the other ten decoders (lA, 
lB, . , SA, SB) without the addition of Possible Address #7. 

If the one-zero pattern that is periodically transmitted is less than 
seventeen (17) bits long, Possible Address #1 (Table 5 - Compatible Add
ress #1, Figure 2) may also be an acceptable address. 

Since the probability 01 erroneous command acceptance with a one
bit (1-bit) error in the command word (message) transmission is much 
greater than the probability of a two-bit (2-bit) error in the command word 
transmission, the address selection constraints might be relaxed to a 
Hamming Distance two (2) separation. If the Hamming Distance constraint 
is relaxed to a separation of two (2), Table 4 may be used to pick numbers 
from Table 3 for further testing with the Existing ALSEP Addresses. 

If the Hamming Distance constraint were relaxed to two (2), Com
patible Address #4 might be a prime candidate for use as an ALSEP add
ress. The reason for this is explained under the heading "ADDRESS CODE 
SELECTION-PROCEDURE''o 
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COMMAND DECODER SIMULATIONS - GENERAL DESCRIPTIONS 

The ERROR-FREE- TRANSMISSION Simulation Program assumed 
that no transmission errors occurred. The program simulated the serial 
input of the command word into each of the ALSEP Command Decoders, 
the check by each of the Command Decoders for address recognition, and 
the bit-by-bit parity check of the next fourteen bits if an address was recog
nized. If the parity check passed, the program would print out sufficient 
data to reconstruct the situation that would cause the erroneous command 
execution. 

Each of the Command Decoder addresses (i.e., A and B) was treated 
as an independent ALSEP. The affect of that simplification was to allow the 
A (B) or B (A) half of a Command Decoder to respond after the other half 
had already recognized its address. 

The command word included, in succession, each of the addresses 
under test (including the Existing eight) in combination with each of the 128 
possible 7-bit codes that could be inserted into the seven {7) Command bits. 
For each address-command combination, a comparison against each of the 
addresses under test, including the eight Existing ALSEP Addresses, was 
made starting at each bit position of the "incoming"command word. 

The ERROR-IN- TRANSMISSION Simulation Program was essentially 
the same as the other simulation except that a single bit-error was included, 
in succession, in each position of the command word. That is, the ERROR
FREE- TRANSMISSION Simulation Program was run with the content of the 
error position in the command word containing the complement of the cor
rect bit value. The error position was varied from Preamble Bit 14 through 
Timing Bit 20. A quick visual inspection of the command word format would 
show that an erroneous command execution could not be caused by a single 
bit-error in any of the first thirteen Preamble bits. 

ERROR- FREE- TRANSMISSION SIMULATION PROGRAM 

Appendix A contains an illustration, entitled COMPUTER STORAGE, 
of the major ERROR-FREE- TRANSMISSION Program variables. 

The Address List contains all of the addresses to be tested in a given 
computer run. The number of address, R, is a variable read into the com
puter prior to reading the list of addresses. 
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The Command Storage is a "seven-bit" binary counter. Each "bit" 
is stored in a separate computer storage location. A counter simulation 
routine in the program increments the command from (0, 0, 0, 0, 0, 0, 0) 
binary to (1, I, I, I, 1, 1, I) binary by steps of one (1), and resets the 
counter. The counter goes through a complete cycle for every address in
serted in the command word. (Actually, the addresses are varied in the 
inner program loop and the counter is stepped in the outer loop.L 

The Command Complement contains the one 1 s complement of the com
mand. The command complement is loaded after each change in the com
mand. 

The Command Word: (Abbreviated) is a 48-bit binary vector. Note 
that the first thirteen Preamble bits have not been included in the simula
tion and that the command word bits have been renumbered with W(I) equal 
to command word bit (I + I3). 

Whenever a parity check is passed, a printout occurs which includes 
the command code that pas sed the parity check ("command recognized"), 
the intended command (in decimal form, labeled "Command in Command 
Storage" or "CICW") and the numbers "I", "J", and "K", The number "I" 
indicates the starting position in the abbreviated command word of the re
cognized address. The numbers "J" and "K" refer to the address list 
which appears at the beginning of the output for each run. The number "J" 
is the number of the recognized address, and "K" is the number of the in
tended address. 

Also in Appendix A are the flow chart and program listing for the 
ERROR- FREE- TRANSMISSION Simulation Program. The program was 
written in the GE 400 Series Basic Language. 

ERROR- IN-TRANSMISSION SIMULATION PROGRAM 

The major variables of the ERROR-IN- TRANSMISSION Program are 
the same as for the ERROR- FREE Program except that it was found that the 
Command Complement Storage could be eliminated (complement of command 
obtained while loading abbreviated command word). Also, a new variable, 
"ERPOS"(Error Position), was added to mark the position of error insertion. 

In the ERROR-IN- TRANSMISSION Program, only those conditions af
fected by the error were tested. Those conditions are outlined in Appendix 
B "Program Execution Parameters". Also in Appendix B are a list of com
puter storage (of the variables), a flow diagram showing the modifications 
made of the ERROR-FREE Program, and a program listing. The program 
was written in the IBM System/ 360 Fortran IV language. 
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ALSEP 
(Command Decoder 

Number) 

1A 
1B 

2A 
2B 

3A 
3B 

4A 
4B 

TABLE 1 
EXISTING ADDRESSES 

Binary 
Address Code 

Number 

1011000 
0011000 

1001110 
0001110 

1101001 
0101001 

0010101 
0110101 

DATE 2 Dec. 19_69 

Address Number 
(For Simulation 

Programs) 

1 
2 

3 
4 

5 
6 

7 
8 
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TABLE 2 

REASONS FOR IMMEDIATE "ADDRESS" ELIMINATION 

1. Alternate 1, O's or a Hamming Distance of one from alternate 1, O's. 

2. Already used as one of the eight existing addresses. 

3. A Hamming Distance of one from one of the eight existing addresses. 

4" A string of one 1 s followed by a string of zeroes or visa versa. 

5. All zeroes. 

6. All ones. 

7" Hamming Distance one from ( 1111111)2· 

8. Hamming Distance one from (0000000)2. 
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PRINT W(Ht 7..0) 

PRIWT 1" C¢HH f}JJ/) I~ c.¢UHITAJD 57t//?A~€. "') 
PR!JJT 13 
P~INT //r::::: o; r J // 'J"== "/; ::;-, t/ k::: '"'; I< 
Pte1J.JT /" C::t'C W'*) 

FOI€ <:;;::::: 22 T¢ Z7 
P~!JJT W(6) 
NEXi ~ 
?I?JNT wrze) 
G¢ -r¢ 920 

REM fif)D ¢1Jc r{ll C(jPHHt;JJO R?fu.TJJJ£ 
F¢R ~ ::: '7 T{P I S-rcP -1 
IF C ( r J ~ 0 I#€ tv' I 3 ~ o 
C...€T C ( i;:}.:O 
tv£"><7 z= 
STOP 

t:. E( c ('2;) =I 
L r:r B := B-rl 
PI<JJ..JI B 
G¢ -r{tP 210 
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[~R.oR.- FRee- 7/Un..Js UI~SLIJA/ 51MUt..IJ7toN 'PI<o ~RAM - 5/I~G/ .3 

V~IZ.$1 OAI 2 

11-00 V/-J r11 ( J.)O. oF /VlJ/J~cSS€5 / R.) 

1~/0 DfJ1'1) ~O/!J1JCJ00 
/'120 Dtt r fl <0 ~ f;l I c) Oy b 
1~30 '019 -r ,IJ C; 0 ~ I.J!; ~0 
l<f<iO tJA7A 9~0/ ?'l~O 
t450 '0/i!fl. ? ~o,~ ~ 0~1 
!<1-60 '[) f; -r/J 0_.; f; c;,1~ Cj I 
/470 OflTA 0 ; 0/.J ~ !J 0 I 
;4-Bo OtrrA 0';~Cj~0' 
11-t'tO VATA (FotST /i't?OI<CSS To ae CAI£"GJ:::..€ P) 
j)OO '{)IliA ( SE t.cn..1 P "'/ "'/ .... ,., ) 

I , . , 
( 1./ -rl... .:; .... ,, ,, ) 

1600 tEND 
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FoR S!J4U£/JT!a~ t/<.lc..t..t..t/)tU~ 

TR/INSMI'S.StotJ e lf-,1{0~.· 

-3) FoR 

ATM-843 
B-1 

~ ~ eii!.P¢r~ :ll 
' 

9 $I'S t:~Pps 

j Folt 

2;z ~ c~Pps ~ ;;zs .) CJ'~:I~ 21 

!) I 5 E RP~s~ 8./ ,2 9$ t=NP(JS~ "1-8 ' 'S/il-ftU./17/PN Do~Je 

/"?AJVU /JLL Y. 

~ .I > EI?.!'{IIS ; S llH E ;J(JS .uo-T~~A/S~I'SStPA/-e-l(i/l.t>/(. 

SJ~-tU t.. A7IOJ../. 

I >~J ; 

CoMMA ~f) ( Brn ~2 (o 2S) t.Nl£-L C-<1 ~vel{£ ZT {0 

~NoTHEit CP.UJ'-'1./IJID (SI/vCc fl'-L 102.8 P.:::>~'St'13Lt #o$", 

v..>li~E ~IVstt>e~teP) T#Jir v..;/ls et'Ec.K.t:P £.v rN£ 
.Ut1- tiUJAJSI11'SS'&.t>JJ -elf.~Oit Sl~ "'- L t4(tP1V, 
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llDDR!SS LIST ~ 

At>oR£~$ fl(~l) ... /1(1,7) f/L.sEP Ill 

1'9 D PR~SS 2. 11c;, ,) •• · 11 cz1'7) /Yl.~EP 18 

' • . •. 
' 

If OOR.E H 8 A(~i) ••• A (8/1) f/I..S€P 4R 

II 'I 1J(9,1) , , R(~ ?) PO$S18LI!" IIIJP~CS~ w 3 

IJ tO /l(to
1
J)' '· 11,(/o,?) ,,. - #t"J 

1/ II fl(t~l), • A6t?) ,,. , ..... ., 

I c (I) . , • c (7) I 



P~o41?.4rrl1ootFtCIITtoAJS ; siiEcT 1 · 

l#t'T1/3l. t;!IJ'rl ()/J 

7<£11/) A.Df)I2C.SS LIsT 

fi(l_;/)..1.,/ fl(~?) . . . 
/l(·~~~ · ·•) ~(R/7) 

4) PRIVT POI)P..tTS" L..tsT 

~ SET Elf/lOI!.. ~..5 ITIOIV ""il) 

€RP¢S = 9 
b) pI( /AJl l!:lf!.P.O~ ?OS /(ICJtV : 

-rr<A ~JJ Ft£1'{. To €,fPP5 w~tre /9Aib 

i)~C /< (O III./1Tt~LIC,i(17M.;!A/ (7) , 

~ SeT (..o!"'MA!.JD TO IJLL ~(!/loS; 

c~)-= 0 7:=)· .. 1 7 

g) 5t£T C<JHM/JN/) t_,v o ,¥( 0 ri7 lJ L L OJUcS; 

f/J(+.)o::; J I==~--/42. 

9) :5e:T (tleu""I"VL) Ct)~.PfAND T<~ f:~R.O: 

De. =o 
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. E'-ff!S:: /~ ·p,r, 
2.1A~ /lei/ of.' s;ivo~JJd/o'll\ 



fJ~eoc;IUJI.rf /1oPIFIC.t4TlotvS ~ SfiGt:r).. 

COI1J-4~AID (.~MPI..£1--t~NT ( CoHnA~D lf..)SEA..Tli).J) 

V U.I'SE /(T GaJAM~JJD t:PUPL€ ff!AJ) 
/AlTO -r#E Coi-IMAJJf) ~R.O~ 

fo(P+!-1-J •I- dP) ..1 P== ~ ... / 7 

i) IAI5c~T CoHMA~D IAJTo TilE 
Coi41£1;19N.D W~ leD.-: 

Wfff:J..t)= cfPJ ) p = ~,. .. ; '/ 

8 
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PR06.1!.~~ HQPtf tc,q {toYS "511£Er .3 
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' ' 

PRo611.AM /foolt="ICIJTJo!JS : SII~Er of 
PPbR.£$S ~1-tPA~/SOt-/ 

C I(} l 
C:;I.O l 
C3o J NoT Cll~vt.t.P 

c40 

ATM-843 
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c5"0 G.¢ i# (e.~P¢S IIJCREI-4EJJT) --~~~._, 

C 6 C /..JO r -CHAMCEt) 

C 6 5 /N<: ~€/-"'(! NT CJ)cCII'fJ)l.) ~PI•fiAA~P 

~G 6 !'RIJJT (DEC.t1At4L) C~JA/"1/IND 
C/1 N . 
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Pro'J. Hodt:fs. SHEEr I 
/AliT/ ~Ll 2:-Ai t,Q IV 



FJkTkAN IV G LEVEL 1, ~hJD 4 f>1AIN OAT E 69325 12/48112 

0055 
JO?t: 
0057 
OC58 
OC'>9 
JCtC 
0061 
0062 
0063 
OC.c4 
OC65 
JC66 

c 
•JC6 7 
CC68 
OC6S 
OC7C 
0071 
0072 

Y=Y+l 590 
If- (Y.,GT.l31 GU TO 213 600 
GO TQ 212 610 

213 IPC 14=1 PC+14 620 
IPCZO=IPC+ZO 630 
~RITE (6,502) lw(LI,L=IPC14,IPC20l 640 

502 FORMAT 119HOCOMMAND RECOGNIZEC,4X,7l21 650 
wRITE 16,5031 DC 660 

503 FORMAT ll7H INTENDED COMMAN0,6X,I31 670 
WRITE (6,5041 !,J,t<.,ERPOS 680 

504 FURMAT (3H I=, I3,5X, 1 J= 1 , I3,5X, 1 K= 1 , I3,5X, 1 ERPOS=•, 131 690 
GO TU 206 700 

ADD G~E TO CCMMANU 710 
214 DU 1CE L=1,7 720 

IZ=B-Z 730 
IF ICC IZ l.EQ~Ol GO TO 216 740 
CIIZI=O 750 

1C8 CO~TI~UE 760 
GO TO 215 770 

OC73 
OC74 

216CIIZI=l 780 
DC =DC+ 1 790 

OC/5 wRITEI6,5C51 DC BOO 
0076 
) [) 17 

505 FOR,\IAT I lH tl4l 810 
GO TO 202 82C 

JC71:l 
OC/S 

215 ERPCS=ERPCS+l 830 
200 W~ITE (f,506) ERPCS 840 

JCBC 506 FORMAT I 7HOERPCS=,2X,I211 850 
JC~ll IF IERPLlSoU:o26) GO TO 201 
·JCB2 STOP 870 
~0<33 E~D 880 

PAGE 0002 
ATM-843" 
B-8 



'r' 

E ~ ?¢ s = ~ 1 ro ~~ 

F•JR TRA'~ IV G LEVEL 1, M::JU 4 Mlll 1'11 

o:~1 
}'}v 2 
') c;:) 3 
:) J t) Lj 

OC.:.5 
1~:t 

oco 7 
0CI)8 
Jc>J9 
O:JlC 
')C11 
OClZ 
JC 13 
)014 
0015 
OC16 
JC17 
JC'ltl 
0 c 19 
0•)~0 

JC21 
ccn 

t:C23 
0024 
•JC2 5 
OCZc 
X;?7 
OC28 

OC29 
JCJC 
OC31 
10 32 
OC33 
JC 34 
OC.l5 

0036 
cr37 
OC38 
i)( 39 
OC<tO 
'JC'<1 
1042 
)C4 J 
OC~<t 

·)C45 
0C<t6 
JG47 
GO't8 
JC.-.S 

0('>( 

}':~1 

:~ ':::. 2 
JC .,3 
:} - ~ 4 

J!I'E'JSIO;>; Cl7l,WI't2t,Ail2,7J 
1\il~GER A ~.JC,ERFCS,P,R,w,X,Y,Z,H 
RtAD (5,AC J R 

60C FORMAT Ill J 
DO 101 I= 1, '\ 
i<.i::AD(5,6ClJ (,\IJ,JJ,J=l,71 

601 FORMAT 11111 
lCl Ci.J\ f!NUE 

iJU lCC I=l,R 
wKITE (6,5001 !,(AII,JI,J=l,7l 

500 FORMAT IBH AOORESS,2X,I2,6X,7121 
lOC COI\TII'lUE 

ERPUS=21 
SO TiJ 2CC 

201 DO 102 1=1, 7 
C( I I =0 

102 COI\Tli\UE 
DO lJ3 !=8,42 
Ill I I= 1 

1C3 COI\TINUE 
DC =0 
Gi.J TO 2J2 

C COMMAI\D AND COM~AND CO~PLEMENT INSERTION 
202 00 104 D:J,7 

wiP+l4l=l-CIPI 
~(P+2li=CIPI 

104 COI\TINUE 
A(ERPCSJ=1-WIERPOSJ 
GO TO 203 

C ADCRESS INSERTICN 
203 K=C 
ZC9 K=H 1 

IF (K.GT.RI GO TO 214 
DO 1C5 H=l ,7 
W(l-+7l=A(K,Hl 

105 CJI\TINUF 
GO TO 2J4 

C ADUR~SS CC~PARISGN 

204 I=~ 
21C J=1 
2C7 DO 106 X=1,7 

IX=l-1+X 
IF (i<IIIXloi\IEoAIJ,Xll GO 10 2C6 

1Ct. CJI\Tli\UF 
·:;u T.J 211 

2C6 J=J+ 1 
If IJoGT.kl GC TC 2CB 
GU TO 2C7 

2C8 1=!+1 
IF II.GT,ERPUSJ GUT~ 209 
IF lloGT,15J GO TC 2J9 
vO TU Z!C: 

C PAk!T'f CHFCK 
211 JPC=I 

Y=l 
212 !Y=I+Y 

IYI=l'r+7 
If IWI!Y)o'H:oll-.:(!Y7))1 .;L H.: 2(6 

DATE = 69325 12/48/12 

10 

30 
40 
50 
60 
70 
80 
90 

100 
110 
l£0 

140 
150 
160 
170 
180 
190 
200 
210 
220 
230 
240 
250 
260 
270 

360 
280 
290 
300 

310 
320 
33(' 
340 
350 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
480 
490 
500 
510 
520 
530 
540 
550 
560 
570 
580 
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