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ARaDUA 

�I�D�R�m�a�~� 

When' a COCCUI'B ill the riabt colU11D the conmaad caa be ia8ued fzom 

die �c�e�u�o�l�a�'�~�,� .. ·l·."D .P' ..... �C�b�e�,�,�~� caa be f.a8aed by �t�I�i�e�·�:�~� ... 
• I ••••• 

In the l1at'.'·CO"NWIda .. witten w1th a full _. in the :tmp1emeiata­

t18a llllleDDliioa wttl be uaed howage:r. 

1. �~�t� 

20 L1st 

3 .. OpeD A 

4. CloaeA 

So Delete A . 

6. create A 

7" Rename,A: .. B 

8D lpad A. B.t: C. D 

p,e 

118t • .-f. fi1..... C 

make· tl1eA acce.sable 'PttC 

make·tile .A. :1naccaaab1e Pie 

"lete8.fl1e At p.e 
onatea new fl18 A p.,C 

call ·file A.; B PoC 

Jeadpagea A to A + .-1 of disc file C P"C 

lnto cere 'starting at page D 

lead 1'8.,. A to A + B .1 of core __ 

dl. file Cetaniag at, page D 

100 Load tape A,B,e,D 11ke Load only from tape 'pC 

110 Dump tape A,B,C,D like Dump only onto tape 

120 Start A start e:kecutlng at eore location A 

130 Stop at A stop exec ut ins at core location A c 

140 Stop stop executing c 

150 @onttnue continue processing c 

160 Macro A!/B apply macro assembler to file A. 

put results into file B 

11. Pal A,S like macro 

180 Fortran comp A,B compile' file A, .result in B 



190 Fortran exec. A,B 

20. DDT A,B 

210 Editor A,B 

220 CluI ..... 

23 0 Append A,I 

24. CPU 

250 TIME 

26 0 Users 

27. Assip A 

280 Release A 

290 Set ~WR. 

30. Secret A 

31 0 Read only 

320 Read on1y.others 

330 Free 

340 Save 

350 Print A 

36 e Read A 

370 Rea.d high. speed 

3S o Punch 
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.h .... f ...... 1' eo _itol' IIOde 

coaoataute file. to A 

priDt a·tataa .1 -"t._ 
·pJ:l,,' . tiae"'·· . 

prlatnamber of aaer. 

.8.i8D clevie. A 

re1 •• se device" 

set· swiech resister 

declare fl1e A •• cret 

declare fl1e A read 001, 

t1eclaref:l.le A read on11 for others· 

make fil.free 

save. current .... chine state 

print OD teletype A 

read from keyboard A 

read from hiBb speed reader 

output on biBb speed punch 

p,e 

p,e 

p,e 

c 

P,C 

C 

p.C· 

C 

p,e 

p.e 

C 

PIC 

C 

p,e 

C 

p 

p 

p 

p 
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2 

3 

4 

5 

6 

7 

8 

APPENDIX B 

ctJRRINT FILE INPORMATION 

As described in Chapter IV 11 part A under Disc Service Rout1.nes ~:r 

open file a block of 8 words is stored in the monitor. The layout of 

this block 1s shown :LnFlsure B-1. 

Information 
.... -

about file 
--- - -

Contr-ol word .... 

Pointer 1 

Pointer 2 

Pointer 3 

Pointer- 4 
- -

Po1_nter to ne-xt 
block 

!be first two words contain informatioD .about 

the file, like: file Dumber-.read only, secret, 

etc. 

Word 8 contains (if not = 0)8 poillterto the 

next block. 

Words 3'.-' are a copy of the corresponding words 

from the User's file directory •. In ca_e of direct 

all the laformatlon- about thefl1eisavaf.lable 

1n the monitor. In ca.e oflndlrect the first 

FIGUR.B B-1 
,o,1alter is Ut;\edto point at the- page the (at 

.z1tauat 64) ·.pc·inter are stored. and the' 3 remain­

ing pointers caD; be ueed to polnt a-t ·th:ree 8 pase file blocks. These 3 

-pointers are justa cop,.. of -3 of the 64 p,.,ssib1e pointerafrom the page the 

first pointer- poiats s-t. 
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APPBNDIX C 

DlPDT· OUTPUT BtJnD· 

lee.ae.oftha ",ert l1a1ted -.owt o·f· 0" • ..,. ava:tlal»le··,t01" the 

lIOa.ltor pl"olJ:'ams oDl, 5 P ... s were ~e8erve.for die I/O. buffer.' . 

!be buffer area is divided iDto block. of • wrela. U8:tna packus 

teChniques every block will be·' able to store 10 "nete·ra. 8e~ .. Pla~·. 0-.1. 

1 

2 

3 

4 

, S 

6 

7 

8 

.' 
cbar 1 

.char 3 

... 

char S 

char 7 

char 9 

remaining 

2 bits/char 

l;f.nk to 
next block 

:cha1t 2 
".' "" 

char 4 
-. 

char 6 

cbar 8 
. ",\-., 

rib.!' ·10 
.••... ~: • 

., 

I ~Ot1l1t-

er 

FIGURE' C-l 

this to 40' 

'!be fit-at '6 bi.~8 of .n_, .. :rectal: atoe stored 

iA the fiX-at SWon:.. fte re1ia~iD8 2·· :bits/ char. 

are stored in wore! 6 aac1 7 • 

~ 8·tb word bas aeouatel'·(4 blts) :·to keep track 

·of theoumber.: of stored charac,ter,' an~:' a pointer 

to the,next block. 

a.total ·number· of 8 hit blocks 1s:5:.)( 128/8 =: 820. 

So thepoiater 'lil' rlp.re 1 h8;S. to be 7. bits lODge 

.A full. :lnp.at line coas1stsout of 72 characters 

which' means that the· maximum JliuDber of: ·hlocks for 

in·put will be 8. Por output we will restrict 

~nease of thehl. speed read~r (300 cbar/seco) we will r~striet the 

maximwunumberof blocks to 6 and 1 S .• :respect:f.ve 1,. 

Prom I/O buffer poiot of view a teletype 1s considered 8S 1 device 

hav~ng only 1 buffer' which serve·s as either input or out~t· buffer 0 

Somewhere in the It\On1torinformation.concerning the teletypes and 

.the J~igh .speed .paper tape :-eader/punch tl1'ld other possible I/O de~Wices 



"J (' Usa~e ,-,f th~~ 't!'1t~Rf!r '".):t' ~,n~:¥~~t "r~t' (.utput 

20 N~~J.ler. Qf blpcl,:~~ ~b~."~ 'buf~\E!!'~~It)p.Iii •• sts of 

30 "Q~;p,ter J;o the f:~j~~s~ bl.o«;k ot t;be buffer 

4.., Po~p.ter t<> tb.~ t~~~t hlocJ< ~t t~. buffer 

5~ The use~~ the \[/0: de~,~ce !. J~Ul@i8ned to.., 

bU~Ffer~lnt~ is shown io, Figure (;=:3 (J 

'I 

~----.------,-.--------~ 

8 

(\' , n ep.'f;, 

word 
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APPENDIX D 

'!'he results of a simulation of group.sof people editing.1s shown in 

the next pages. 

the assumptions made were: 

10 'l'be ti_ it takes to typewirte a line is distributed Normal with 

expected value. 8 sec and C1 =: 2. The tails < 1 sec and> 60 sec 

were cut off. 

2. !be computation t~e to process a line has a Normal distribution 

with expected va lue := 20 msec and a a 10 maec. 1.'he tails <1 0 msec 

and > 60 msec were cut off. 

The printout shows the array wait. which is the time a user has to 

wait after entering a full line to be able to enter dba next line. '1he 

computation tilllet swapping time and overhead are included inthls waiting 

time" 

The distribution function· and the cumulative distribution function of 

the waiting time are included in this appendix. 
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04 SEP 67 
NUMBER OF' USERS= 
wAITe 0]= O,u 
WAIT( 61= o,e 
wAIT(12]= 97.5 
wAITr1B]= 99.8 
WAIT[24l=100.ti 
WAyTrJO)=100.G 
WAITr361=100,G 

NUMBER OF USERS= 
wAITr 0)= O,li 
wAITr 61= o.u 
WAIT[121= 92,51 
wAITelS]: 99.5 
WAIT[241=100.u 
WAIT(30)=100.U 
wArT[J6J=100.11 

NUMBER OF" USERS= 
WAIT[ 0]= O,G 
WAIT[ 6]= o " , iJ 

WAIT[121= e9.31 
wAIT[18J= 98.4 
WAIT(24J= 99.8 
wAIT(301=100.D 
WAIT[361=100,U 

NUMBER OF" USERS= 
wAITr OJ= 0,0 
WAIT( 6)= O,U 
wAITr12]= 84.42 
WAIT[181= 97.1 
WAIT[24J= 99.6 
wAITr301=100.0 
wAIT(36)=100.0 

NUMBER OF USERS= 
wAITr 0)= OeL 
wAITr 6)= O,u 

. WAYT[12J= 7g e 02 
wAITr181= 96,6 
WAIT[241= 98.9 
WAIT[30J= 99.7 
WAIT(36)= c}9.9 

1U STEP SIZE: 

20 

30 

40 

50 

WAITt 1l= 0.0 
WAIT' 7J= 0.0 
WAITt13J= 97.7 
WAITl19J=100.0 
WAIT[25J=lQO.O 
WAIT[311=100.0 
WAITI371=10IJ.0 

STEP SIze= 
WAITE 11= 0.0 
WAITE 7J= o .0 
WAIT(13)= 94.21 
WAITl19J= 99.7 
WAIT(25J=100.0 
WAIT[31J=100.0 
WAIT[37J=10U.O 

STEP SIze: 
WAITI lJ= 0.0 
WAITI 7J= 0.0 
WAITE13J= 91.31 
WAITI19J= 98.8 
WAITI25J= 99.9 
WAITI31J=10U.O 
WAIT[37J=100.0 

STEP SIZe= 
WAIT, 11= o ,0 
WAITt 7)= 0.0 
WAITI13J= 86.91 
WAITI19J= 97.9 
WAITI25J= 99.9 
WAITI31]=100.0 
WAITI37J=100.0 

STEP SIZE= 
WAITt 1]= o .0 
WAITI 7J= o • 0 
WAITI131= 82.82 
WA1T119l= 97.0 
WAITI25J= 99.1 
WAITI31J= 99.6 
WAITI37J= 99.9 

5MSEC AVERAGE WAITINGTIMEa 46,46 
WAITr 2J- 0.0 WAIT! 31= 0.0 
WAIT[ 8J. 14.89 wAITt 91- 43.86 
WAIT(14)= 98.9 WAIT(151. 99.0 
WAITf20J=100.0 WAIT[21'.100.0 
WAITI261=100.0 WAIT[27J.100.0 
WAIT(32)=100.0 WAIT[33~.100.0 
WAITf36J-100.0 WAIT(391.100.0 

5~SEC AVERAGE WAITINGTIME. 48.42 
WAITt 2J. 0.0 WAITl 31- 0.0 
WAITt 81· 14.09 wAITI 91- 3'.16 
WAITr141= 95.1 wAITI1S!- 96.7 
WAITt20J= 99.8 WA I T [21:1= 99.9 
WAITt26J.100.0 WAIT[27J.100.0 
WAITt32J=100.0 WAIT[331·100.0 
WAIT[38!=100.0 WAIT[39':100.0 

5MSEC AVERAGE WAITINGTIME. 49.41 
WAITt 2). 0.0 wAITt 3J- 0.0 
WAITt 8]. 13.49 WAIT( 91· 38.76 
WAIT(14J= 93.71 WA I Tt 15:J= 95.0 
WAITI20J= 99.5 WAITI211· 99.7 
WAITf26,=100.0 WAIT[271·toO.O 
WAIT(32,1I100.0 WAITl331·100.0 
WAITf38J-l00.0 WAITl39J.100.0 

5MSEC AVERAGE WAITINGTIME. 51.13 
WAITt 2]- 0.0 WAITl 31. 0.0 
WAIT( 8J" 14.09 WAIT( 9J. 37.16 
WAITtt4J= 89.71 WA I T [15:1. 92.11 
WAITf20]= 9B.1 WAITI211· 98,7 
WAIT[26'.100.0 WAIT(271·100.0 
WAITt32J=100.0 WAIT[33'.100.0 
WAIT(38)=100.0 WAIT(3~H·100.0 

5MSEC AVERAGE WAITINGTIMEw 53.17 
WAITt 2J. 0.0 WAITt 3'. 0.0 
WAITt e,R 12,39 WAITt 9' • 35.26 
WAITrl;4J. 85.91 wAIT[15'. 89.01 
WA1Tl20J. 91.8 wAITI21J· 98.2 
WAIT(26,· 99.4 WAITI27,. 9~.6 
WAITt321· 99.8 WAIT[331· 99.8 
WAITl38J= 99.9 WAIT[39'. 99.9 

WAITt 4J= 0.0 
WA!T[10J= 75.32 
WAITr16J= 99.1 
WAITr22J=100.0 
WAIT(28)=100.0 
\IIAIT(34J=100.0 
lJAITr40J=100.0 

WAIT[ 4)= 0.0 
wAJTll0l= 66.53' 
WAIT(16)- 97.6 
WAIT[22J= 99.9 
WAITt28J=100.0 
tJAtT[34J=100.0 
wAITt40J=100.0 

WAITt 4)= 0.0 
WAIT(10): 63.84 
WAITt16J= 96.3 
WAIT[221= 99.7 
WAIT(28):lo0.0 
WA!T[J4)=100.0 
WAtT[40J=100.0 

WAIT[ 41= 0.0 
iJAtT[10J= 61.64 
WAIT[16J= 94.21 
WAIT[22J= 99.2 
wAITr28l=10o.0 
WAIT(34J=100.0 
WAIT[40J=100.0 

WAITt 4)- 0.0 
WAIT[10J= 57.84 
WAIT[16J= 92.01 
WAITr22J= 98.3 
iJAIT[28J= 99.7 
WAIT[34J= 99.9 
WAITt40J=100.0 

wAITr·,,_ 0.0 
WAITf~1J. 96.3 
w4IT(17'. 99.3 
W411123'.100.0 
wAITr29J.1QO.0 
W411135'_100.0 
w'JTt~1'.100.0 

WAITE 5J. 0.0 
WAI TI111. 89.71 
wAITr171.· 98,7 
W4ITI2:31. 99.9 
,,4ITI29J.100,O 
W4IT,35'.100.0 
",4ITt'11.100.0 

WAllt 51. 0,0 
wAITf11'.' e.,.21 
WAll£171.' 97,5 
wAITf23'. 99.7 
W4ITt29'-100.0 
WAITt3!5J.l00.0 
",4ITI.l1.100,O 

wAITr 5h. 0,0 
wAITIS-1J. 81. 12; 
WAITI17'. 96.0 
wAITt23J. 99.4 
",AI1129J.100.0 
\1141Tr35J.100,O 
",4IT(411.100.0 

WAITt 5J. 0.0 
wA I T r 11' a: 16.32' 
WAITI~7J. 9-1,41' 
WAITtI3'. 98.7 
WAITi29J. 99,7 
\II A ITt :5 5' .' 99. 9 
WAITt.1J.l00.0 
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MOnE 3, I. 1M 1 T S I MIN 0 • 0,) 00 U • + 00, M A X 3.14685. + 01, INT/CO~ 3.14685 ;.01, "AGE 1 OF GRAPH 15 i 

000 010 "20 J30 040 050 060 o,~ 080 090 100 
000 ,----.- ••• ' ---.----- ---------1-------.- -.-.. --.- -·-------~.-··-·--·~···.--·--t---·--··- -·-.-·_·-1 
001 5 
002 5 
003 5 
004 5 
005 5 
006 5 
007 5 
008 A 5 3 4 1 
009 A 

~ 
I 
t 
i 
I 
I 
f 
I 
I 5 

I 
t 
l' 
T 
I 
I 
l' 
I 
3 1 

010 A-----·_-- --------- ---------1-------_- -.-.. --_. -.------- --··--···'.5-·-··4-~----.--·-t-·2.--·--1: 
011 A 5 4 1 I 3 , 
012 A 1 3 5 ,t I 
013 Al 23 4 5 t , 
014 A 21 345 , t 
015 1 32 4 5 1 
016 1 23 4 5 , 
017 Ai 23 4 5 I 1 
018 A 14 5 1 
019 A5 4 , 
a 2 0 2435 - • • • - • - .. - - - .. - - - I - - - - - • - - - - - - - - ..... - , ... ., - .. - - .. ~ - .. • ,. - .... - - - .. - • .. - .. • .., • • • • • - ..... - - t, - - • • • "'!t .. • -"'- • • • • - • .. -

021 254 I 
022 5 4 1 

-,------~0~2~3~3~5~----~~------~--------~--------~------~--------~--------~--------1~·.--------~--------~----------------------

• 024 35 I 
025 35 t 
026 45 1 
027 45 t 
028 5 I 
029 5 t 
030 ,----_._.- --- •• ---- ---.-.--- -------.- -~-----.- -.------- ---·--···,_·-------1--···_·_· -.-.---.-
031 5 I 
032 5 1 
033 5 1 
034 5 t 
035 5 Ir '1 
036 5 I 1 
037 5 I 1 
038 5 • 1 
039 5 1 1 
040 5--·~--·-~ - •• ---.-- ---.-.--. -------.- ---"---W· ---------1---"---.-1-.·.-----1----._·--1-·-.. ·_·-1 
041 5----.- ••• -.~---~-- -~-~----- --.----,~ .~-.--~.- -··~-~---I·_·w~_·.·'.··.~-·~_I __ ·_"._·_·'···.··· __ ' 

...... * ...... '* * * ... * * * * ... • * * * ............ * END OF' GRAPH NUMBER 15 • * '* •• * .. * '* • '* • * .• * * .' '* ... * .' ... *: • 

WAITINGTIM9 DISTRIBUTION VERTICAL SCALIa 5MSeC/STEP 

NUMBER OF" IIEOPLE EDITING- l;.Pl..OTNUMBER 

· .... 0 

• 
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• 

• 
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MOnE 3 .. L.I MIT S I MIN 0 • 0 '; 000 • + 00 .. MAX 1.00000. + 02, INT/CO~ 1.00000 ~+oo, 

000 010 020 030 040 050 060 070 ----.-.. - --------- ---~----- ---~--- - .--.--~ .. -.. -~---. ......•••... 
001 5 
002 , 
003 5 
004 5 
005 5 
006 5 
007 5 
008 A 
009 A 

011 A 
012 A 
013 A 
014 A 
015 A 
016 A 
017 A 
018 A 
019 A 

I 
I 
I 

I I , I , I 
I I 

5341 I I 
I 5 4 :3 I 1 

~---.-.-. -_._----- -~------- .. -~~.- - -~-.---.- --.--~-

I 
i 

080 , , , 
I 

I 
I 
t 
1 
t 

5 I 4 
'I 4 , , 

I 
1 
1 
t 
I 
1 

----.-.-- ._------- --~"----- ---~--- - .•....... -.----~-. . --.--.. - .. -.----- '-~ .. ~ 

090 100 

3 2 1 I 
31 2 1 I 

4 13 2 1 I 
5 • :,2 1 t 

5 , -4 :5 2 1 I 
----l 5 • :3 211 

I -5 4 321 
I 53 2: 

I 5432' 

021 A I 543, 
022 A I 543: 
023 A t 53: 
024 A t 54· 
025 A 'I 54· 
026 A t 54, 
027 A I 51 
028 A I " 
029 A , " 

o ----.- ••• -.--.--~- -~---.--- --~~-.- ~ .••• ---_. -.--~~.-- .- •• -~ •• - •• "._-·~_I __ •• "._.·-I.·· •• _. __ 5r 
031 A I I 5\ 
032 A I I " 
033 A I 1 ;; 
034 AI I 3; 
035 A I 1 5\ 
036 A It51 

037 A I t 5; 

038 A I '. " 
039 A I 1 5: o 0 A~---.-.-- ... w ___ ~_ ---~- ____ ---_~ __ .~ .~- •• -~-- -_-----~- •• _._ •• __ •• M._-._~ __ .. " .... J ••••••••• _ : 

041 A---~.-·-- -.------- --- •• ---- -.-----~- .~--.--.-I---------I~--.--.. -, .. -.-----t·-.... -.-I.-·.-----5 1 

... * * * * .. * * * * * * * * * * * * * * .. * .. * END OF' GRAPH NUMBER 76 ...... * * * * • t ... * ..... ' •• ' •.• ' t, .' * 

CUMULATIVE WAIT1NGTIME DISTRIBUTION VERTICA~ SCA~I. 5MseC/STEP 

NUMBER OF PEOP~E EDITING- 1 *P~OTNUM8ER HORIZONTA~ SCA~E SEE TOP 0' P~OT 


