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A~~a@t~ With the introau@tion ot tbe pbotoel~@tri@ ~eed~r I~ ~ ~ 
_diu of tNMlemssioD to ~lectroetat1@ atoraf,';®,9 it lMl21i1 
De@e8aar.J to rewrite th~ program whi@b @OnTert~ Fl@x©wTiter 
.tandeM tap to 5~5=6 binllJ17 tEpeo (S~~ M.-.... llT1 Illmld M(=>;jLl~c,J 
!1M )XfL"@pommU8 0 most importlalmt lI"en!lionie f::l ll'lelV n:aetho~ <;)£ 
readiag in the ste.Dderd tspe (bl@©ka oroworda~ but its 
gN8teSt asset 18 1 ta n,xlb1l..t tr whiteD 1" ma1nl;y due r(.@ 'th<e 
1imtlueiilCe exerted bJ spe@iel Flexowrlter chars©tl!r~ in 
elCDtrolliMlg the pr@g:ramo 

At tbe pi'eS<lDt tima the program °1s still 1ncomrl~te <c'ua'~.;o the 
llrd. tet10111tJ©f ele@trostot1@ storBflB 0 However 9 sometime :hli 
th~ ~er.1 ~eer fUtu~ be©au8~ or ·the ada1t1on~1 48 regist~r~ 
now a_1l1abl~ 9 tb<e F:rogr~m 'Will be bl®aaeawi th ii 110n w©= 
program wbicb will fec11§ .. tete the use of' $ library (Q)f' flUb-"'" 
programs on ats1'5ldsM tepao Wb~n this is t!©@omr:.i1&$h<e<fl~ a 
melft@ will b$ wrij,t@n which will d~la©rl~ th($ @omplet~ prOa;rilri 
in °detail end 1ntr~1@e ~ pro@edur~ reg.ereing the general 
'Use of °su'bprof.Tsme 0 

This pres<i9i'it memo 1a merelYllA collection @r. diagrams vdu@h 
shotucd aid one 1m! 'J.:mder};tolfnd1nr the rrogrtlID as it stands now ( 

JTO/del 
Att~clned8SA=36aOO 

A ... ·45304 
A'~45l03 
A=45305 

5.4=50049 
SB~J6801 
S&~'OO" 

:6e 45229=l 
SlG=36776=1 
Ct~ .36803=1 



T:te Flexowriter Code [;,8 u~ed by the rhotoelectr~c 

Converrion Trog-ran 

Character Octal value Decimal value 

e 000110 + 6 + 6 
b 110C10 - 15 - 13 
c 011100 + 34 .... 28 
d C1CC10 ~ 22 + 18 
e 000010 + 2 + ro 

.:., 

f 011010 + 32 + 26 
g 11010C - 13 - 11 
h 101COO - 27 - 23 
i 0011CO -+ 14 + 12 
j 010110 + 26 + 22 
k 011110 .... 36 -+ 30 
1 100100 - 33 - 27 
m 111000 - 7 - 7 
n 011000 -+ 3C ~ 24 
0 110000 - 17 - 15 
p 101100 - 23 - 19 
q 1e1110 - 21 - 17 
r CI0100 -+ ~4 + 20 
E C01C10 + 12 + 10 
t 100000 - 37 - 31 
u 'OC1110 + 16 +- 14-
v 111100 - 3 i 
w 100110 - 31 - 2~ -..J 

x 111010 - 5 - 5 
y 101010 - 25 - 21 
z 100010 - 35 - 29 
2 1C0111 - 30 - 24 
3 000011 + ~ + 3 -'" 

4 C101C1 + 25 -+ 21 
t:.. 100001 - 36 - :0 .,., 

6 1C1e11 - 24 - 20 
7 COl111 -+ 17 + 15 
8 001101 + 15 -+ 13 
9 110001 - 16 - 14 
0 lel1e1 - 22 - 18 

000111 + 7 + 7 
. 011111 -+ 37 + 31 
+ 100011 - 34 - 2P 
; 001011 + 13 -+ 11 
/ 111011 - 4 - 4 

l11eOl - 6 - 6 
, 011001 + 31 ... 25 

tab 1111el - ; " .::.. 

back Epace CCCC~rl + 1 + 1 
car· return CICCCC + 2r + 16 

Ehjft-it 11011( - 11 - 0 
./ 

Eh1ftt 111110 - 1 - 1 
r-top 110011 - 1L; - I''; ., 

nul] ify , 1]1111 - 0 - C 
::pace 0(;1C'0(, + 1(' + ? 



1aur dlffel"eJlt forms .1' "3M-Ddarc! 1"18%0 ~pe" 
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"\ 

Checked 
declmal-addre-.ed 
.tandard nexo tape 

I Unchecked 

l· decimal-addressed 
Itandard t1.%0 tape 

r 

.... , 
! 

1 
I 

; l Checked 
J r ooW-addr818ed 
7 , I taJld3rd. flaxo tape 
CAf(Rf~G& , 
RfTv(1N ' 

./ 

"\ 

! 
I 

I Unchecked 

I 

r oetal-addressed 
7 : • tandard fiexo tape I 

ARRIA(,fj I 
RET vRN ! J 

) Binary Form 

1 0 0 0 '0 0 0 ell 0 1 1 1 1 1 
\~-~ "-----v----.---.--.-../ 

22- 3 (,.: ) 

:-: -3,"7 (0) 

5-5-6· 'rape 

• • • • ••••••• ••• • • • • • • 

'I , I I 
OP, I O. 
l()ooOO 



-4 13 
The conet~t 10 x 2 may be represented on standard tape as: 
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• • .. ft •••• •• ••• • • ••••• • •• • • •••• • •••• • ••• ••••• • • ••• ••••• • 

• ••• ...... . 
•• • • •••••• • 

• 
" • 

+ 
8 

•• 
q 
l. 

ci'RlftACrt 
RET V·~ N 

o 

" Lt, 

~ 

'3 

:3 

" 

c A ftRI/H:. e 
~£luRN 

I 
! 

Decimal eons tant 
on cheeked 8 tandard 
fiexo tape 

Decimal constant 
on unchecked standard 
11exo tape 

Octal oonstant 
on checked stazldard 
flexo tape 

OctaJ. con. tant 
on unchecked 8 tandard 
flue tape 

5-5-6 Tape 

• • •••••• •••• ••••• • 

01101 000 1 1 0 1 101 1 

1/0/1 
0 0 110 

oJ /0/0 

EXAMPLE OF HOV-I A POSITIVE CO~'JSTANT r,l\AY BE EXPRESSED 
ON ST!~~'-JDARD TAPE 



to 
o 
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to 
~ 
I 
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.. , 
J 
"+ 
1+ 
~ 

'-ARR1AC,f 
Itf.TIJ~N 

EXAMPLE OF HOW 

Dec1me.l constant 
on checked standard 
flexo tape 

Deoimal constant 
on unchecked standard 
f1exo tape 

Octal cons tant 
on checked 8 tandard 
flexo tape 

Octal conJttant 
on unchecked s ta.ndard 
nexo tape 

I 
) 

5-5-6 Tape 

00100 
, I 0 Q ( 

100 , ~ I 

-4 13 
The binary torm of -10 x 2. 11 : 

A 

ON 
NEGATIVE 

STANDARD 

CONS""-ANT 

TAPE 
MAY BE. EXPRESSE 



~ 
() 

,"J 
'''') 

\ 

~ 
~ 

v 
o 
/' 
SPAtE 

IpA<E 
2 
SPACE 
:3 
5 PAc.E 

SPAcE 
o 
SPAcE 

sPAC.E 

~f'A cE 
4-
o 
t 

} i' 
c.. 
a.. 
CD 
0 

c ayyi a.8~ 
rn-t. 
It 
to 
o . d 

C a.rY I <i c€ 

S 
L 
j... 

c:.5'ayY i ~2e 
1: 
s 
~ 

This 18 .. ·nexowri tar 9 ta.ndard 
unchecked ootal tape whioh 
was read in and oonverted by the 
conTer.ion program. 

TC!'t VY n 

yetvT 1/ 

-('<? turn 

~ . ~ carr1a e y-etv Y"l1 

c 
t 

c.fryiag f Tet u l"71 

flY\.-

h 

" c-l-y-,; as'-" return 

S-
1. 
1. 

c ~l"""i age -yetVY"Yl 

t 
b 
-a 

caJria~e 1'etv r 11 

t 
s 
" 4.. I 

c. a yy. d ge -(Qtvrl1 

y 
~ 
0 yetlJT -n a. Y1' i age 

{ PI\ C.e 
& 
0 
d . 8 arr 1a e ye"tvrn 

]. 3,t 61.Atf t< rAPE. 

0 
0 
0 
0 
it- yetVY'n , "lyr i age 

0 

0 
0 
0 
1-
o . t yetvrn ... yy fa e 
S 
p ,.. 
0 

yetvy-" . 

This is the 5-5-6 
tape which val 
produced by the 
conversion program 
and will be read 
in by the input 
program. 

ooooa} 
00001 0.000'1-0 

OOOOoQ 
, I 00" So PE" I .... L (;IiAI\ 

toO OO } 
0000' (.,<J..."-O 

:HiHt ~'o 
o I , 0 ( 
<:> () ooc) 4..1 I ~ 

,I CliO 

I 00 I 01 +. o 0001 foe... c.J. 
<::>, 0000 

I 00 oj } o 00 at (AJv C. I 

lOCOOO 

l Q 0 c'''t 0 " 000 0 1 .m--k 

110 010 

ot IO'} IJ 
OC) 000 ~ JlJ 

I Ie' I 0 

I 0 0' 01 0" 1 00 OQ I o..J-.. 

,00100 

100 
1 °1 OQOO/ zt.'~ 

OIO()OO 

0
00001 o 0 000 A-(. 0 

00 0 0 10 
10 ()OQl 
o()OO~ O.O()oc. o 

00 0 000 
I I 01 00 S~~C./AL. ~"'A.t~ .• 

001 OO~ o 0 00 <> o.ooo.,y. 
000 000 

() g ~ ~~~l. 0.00 ala 

00' 0 0 

0' I 0 IS'" M 1M C> '!) 
• , 0 1 l 0 ~"'t=. 
, , , ~ (0 SPEC/A. (.. CHAR, 

o 0 ooo~ 
o (;)" 0 I 5f ~o 

O( I "()~ 
, leo 00 jf'~CJAI.. <:HAA. 



TITLE Example 

AUTHOR P. Fox 

PROB.# ~ ole #6345 0 TAPE 623 
~ MOO. 15 

TYPIST P. F. DATe:4-17-51 ~ PARAM. 6 -----

40 riO., 140 240 340 
41 rsl~ 141 241 341 
42· rf2~ 142 242 342 
43 , rh3 143 243 343 
44 rd42 144 244 344 ' 
45 5~ 145 245 345 rc 2 
46· qh6;, 146 246 346 
47 qd7 :-;) 147 247 347 
50 tslO; 150 250 350 
51 tdll} 51 251 351 
52 tal2~ 52 252 352·' 
53 ck13 53 253 353 
54 qSl~ 54 254 354 ' 
55' qe15 55 255 355 
56 cp16~ 56 256 356 
57 SP17~ 57 257 357 
60 ca20J 

60 0.12345)- 260 360 
6'1 

cs2I~ 61 1.23456} 261 
I 

361 
62\ ad22¥ 62 1 0& 34567jl 262 362 
63 su23; 63 1.45670) 263 3.63 
64 cm2~; 64 O.5670IJ 264 364 ' 
65 65 265 365,· 
66·' sa25~ 

66 
1.6'7012;1' 

266 366· 
6? 

' ao26} 
67 

O.70123~ 
267 367, 

70 qf27 "J 70 
1.O123~ 

~70 370' 
7L! 

mr3O) 71 
j+200d l Feed 01 

271 371, 
72, JfLh31}, . 172 

tape 
272 372:, dv32 

73 S133S 173 273 373' 
74,,' 174 274 374"· 
rs> sr342 175 275 S75· " sf35 76, ' 

, Q.r~~~~ n 

176 276 376 ' 
77 ..:r ..I- 177 277 ,377 .. 

100 "il-'-- / U) ..-C'C'u VUu 200 +.9876~ 300 40O" 
lor. ca316J tape 201 301 401 
102 ad211; 202 - .8765) 302 402,' su4 ' +-7654) 103, t6101~~ 203 303 4Q3 
104',:1", 204 -.6543~ 304 404 
10$' ;-+160d;Feed out 205 sp70e ) Feed oui 305 405 
106, tape 206 tape 306 406 
101 207 307 407 
110 210 310 410 
I II 211 311 411 
112 212 312 412 

13 213 313 413 
14., ' 214 314 414 
15 215 315 415 
16 216 316 416 
17 217 317 417 
2O" 220 320 420 
2L 221 321 421 
22 222 322 422 
23. 223 323 423 
24 224 324 424 
2~-,' 225 325 425 
26 226 326 426 
27 227 327 1 427 

130 230 330 i 430 
131 231 331 431 
132 232 332 432 
133 233 333 433 

.' 134 234 334 434 
135 235 335 435. 
136 236 336 436 
131 237 337 437 

The above program 1s to have an unchecked octal tape. The tape number 1s 623, 
modification 15, parameter 6 The first word of the program 1s in register 40. 
The'words are stored in groups as indicated, and the first order of the program 
1ain register 70. 

/ 

, 

6' 
"("' 
"~" 
........ 



Sl-17? 

41 .~ /~~, 

42 .C4- 3JI 

44 r~ /51/. 
45 u., (;3 ,t>Totf,,41 

46 1J2 331 6 LO,r< 

47 1J 5:1.. ~ 0""_ 
4uf 

50 ~ 5¥ >:,n 
51 ~ /~.1 

,., 

.rQIt.~ 

52 rf("· 
C4., -

53 
~ 300 

54 j~ )',? 

100 ~ 77 
101 O.OOOot: 

102 ...d. "T'T 
103 0.0000 0 

104 2t 17 
105 0.00 I'~S' 

106 D f 0 ¥ /1) r 
107 0 000 /1 

III 

112 

113 

114 

140 J?r ?'T 

202 I".,w. '/7 242 ~ /0 )..tt 302 L"I /I:J ~ 342 I~ $' ~er ~.e'f 402 

143.~ ?~ 

144 ().coao7 

I 4 5 /, 0 3:J :J a 205 £At, ~". 245 1-4.1.:17 ) '" 305 ~ /2- I ~ 345 X'" j "C.I-IA~' 405 

146 xf ')7 206.AM ,'7' lEAP~rI.. 246 ~ .:J.J2.. \ /~ 306.,,, 0 I '.~ 346 ~ ~y(,. 'J;;;:tJ~o 406 

u " ELECTRONIC COMPUTER DIVISION 
SERVOMECHANISMS LABORATORY-MIT 

OCTAL PROGRAM FORM 

------------------------------~--------------~ 
TITLE ell 010 IEL ECftt(f c;. . 'Co,", VERS(cf'/ 

AUTHOR A OA """ - Fo ~ - G f 1-,." .~€ 

r---------------------------------------------------------------------------------------------------------____ ~DIC#--~~~J~~--r--~ 
-----------------~ 

PROBLEM # _.:.../_0 __ _ 

OATEt1P'-"L (f~' 
MODI FICATION# 

PARAMETERS # 



. 0 01 
XI 
fTI<f 
o. en 
::-:z 
.-0 

• "U C 
::0-1 
o 
(;)0 
~::o 
» 
~ 

r '\ 
\ ; ! 

Bee. 10 \1 ! _._ ........... 1 .. t. 
:Put the 'blJaaJ7 torm ot II' 810 ! 

in the AC. (1110001100101010) 

~ .')-

1~·J!b1nar71torm ot'Ck 30 

l~_o_ .. ~~ ~.( 01.ol1Q9Q99()1)~~lO ) 

be. 12 . 
fj ....... ~-... -. ..)-- .... -"---'" ~- ...... ~ ...... , ..... . 
I (Ch4tok hog) (IApUt hog) 
!fha relul t !he reeul t 
i18 ck 30. 11 q,d 841. 
lrranlter tit 'h'an8t8r to 
!~Il.t .• r 23. ~~.i~t~8r ~~ -"'- ' .. ,... 

Ba..l.!...!3 '."_" ....... '4../:;.. y... ' ___ 
Read. dig!tl 11-15 of a word 
'tato digital p081tlona 1-5 of 
JTf 8 (.~ digital position 
;~~1 contain alero). 

_.". . .. _ .. ' '( .. _ .' Y. . ___ ~«~ .14 ..... 
Put 41&1t' 11-15 of the vord 
into digital pOlition, 1-5 of 
,~. (8~ d.~l t.al pct~. - .• ~!~ X 

~I. 15-16_ '( . .. . ... 
MOTe 41,1ta 11-15 to digital 
positlonl 6-10 01 AD and read 
digiti 6-10 uto digital pOI. 

.1-5 of m 3 and then add 
~.fIl_~,th.AO •. 

~!.~"'18. _ '(.~ 
Mow 4ig1t. 6-16 to d1g1t&1 
~'itl0D8 6-15 o~ AC aDd read 
,4iglt. 9-& into digital pose 
0-5 of J7I 3 aDd then add 
~~~.t~ .. theJ!J.! ... 

llel~_. ~}.. ". . ..._.... .. _" .' y 

,-""'"'' .. '1 ....B. 9
1 !he \1D&27 :t02'1D Of·tM 

IrWI whlch va. reaA from '. 
..- the 5-5-0 tape 11 in the 

iAO. Check it with the 
; -1111118 regia tar 30. 

. . f lles. 8 
'ri addr ... of fin' reg. 
Or program 11 in A.O. 
!ran.fer the whole word 
to regilter 30. This vill 
'be the 1n1t1&l Talue of 
~ .. Jru •• 

, '¥ :aeg. 3 . 
rl(addre., to which next 
word 18 to be btanaterred) 
'ia in AC. 'rraDafel" thi8 
'addreal into the addre •• 
.. ~4t!' ~.lon of ~. 23. 

~. 

I 

5-5-6 Inpu' en
CbAtck Procru 

0) +0 
1) +1/" 
2) ta 30 
3) td za 
4) Ip 13 
5) lrilO 
6) ad. 2'7 
7) qe 8 
8) nf 3 
9) ok 30 

10)·0& 6 
11) ad. 9 
12) • 23 
13) ql' 0 
14) .. -
15) q,r 5 
16) acl 8 
17) qr 5 
18) ad 8 
19) qr 0 
20) q. 8 
21) cp 5 
22) qe 8 
23) m 0 
34) I. 30 
25) t·. 30 
26) .. ~ 
27) Ip 14 
28) J'Jf 4 
29) "' 1 

It the sign d1.gital posltloD. of the AC contalu & Sere, 30) ntf 2 
4igl\al pollt1ona 1-5 will contain digiti 11-15 of the 

,next vonl. If' the Ilga d1cltal position contalna a one, 
the AO .til oontain a lpeo1al character (110011,111010, 

.,110100, or lllOOO 1n digital pc.ltlona 0-5) indloating 
, that I'lf 3 oonta1na a -pec1al word other thaD. a word of 
; the program. II the AO Mgatl .... or potitlTet 
--.'-'.-"-'~."--' ~< ." ~-~-~ ••• ",.~( • 

i-fj:~I:~ .... ) ~ob&Dg. ~i 
,oontent. of JJf 3 and 
: AC. The AC nov oonta1ne 
: the b 1nary form ot a 
~rd of \he pr.o~~ •. 

flChe~f .. :Rec. ;fxn~") 
Oheck the !raDeter 

• WON vi th the word 
·.8IigDed'. It. 
regi.ter. ..Iigned 

;.---~--.-.-.-' :-~~!~ .. ~-

. _ . __ .. ....·Bec .. ·5-7 
I (.egatl .... ) ShU' the 
; cont_. of the AC to 
the righ" 10 d1g1 tal 
poet tloDJI. a •• tal t v1l1 
'be • 'mall neg. '1," 'f'al.. 
Add. til.e b lJaaJ7 val. ue of 
'.p 14. lb:cbange AO &Dd. 
: m .. 3.~.. . .. _,. __ .... , 

\ 
"-

31) td.2047 

'.... llec·', 
: 'P 3 (110100 ) '. . ___ ')-J 

. '.p 2(UOOll) 

.lp~(111010) 

~~ .... !(~11~ >.. 

......... _ .. ) 

t 

~i~ir~th~ blnaPy'" . __ . .. . . . . '( Reclt , 
The b1Dary form of Ip(addresl of the regla'\er whlch 
eontat.na the 1'11'8t order of the program) 1. in tM AC. 
'Ex~e the content. ot th~ .to aDd m 3. 

Talue of tae content. 01' 
~. -aum- regilter '0 

,the blJaaJ7 Talue of the 
wu4 ad ellmlDate ~ 

i apec:l.&1 add "ern ow. 
Tranater the Haul' to 
,~._'.~~' re~i.t8r. 

I 

Reg. 26-21 t 
'IiONa'..the add-re •• ' 
~_~~1-0. _~~J~.g. . 23 __ ~z. 1 .... ___ 

~. 8 
liiab the next' cmler froa 

'-... ' .. 

.1ect~oltatic et&rage. 

CD 
I , .,. 
(JI 

N 
N 

CO 
I 


