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USER NUMBER — —S 10000
SYSTEM — —BASIC

NEW OR OLD— —NEW

NEW PROBLEM NAME— —~DEMO
READY.

10 FOR I=1 TO 10 STEP 2

20 LET Y=SIN (COS(TAN(ATN(LOG(EXP(I)

M
30 PRINT I, Y
40 EN <« NEXT I
50 END
RUN
DEMO 8:25 THURS. 4-29-65
1 -514395
3 -+836022
5 -279873
7 -68449
9 ~+790197
TIME: 0 SECS.
LIST

DEMO 8:25 THURS. 4-29-65
10 FOR I=1 TO 10 STEP 2
20 LET Y=SIN (COS(TAN(ATN(LOG(EXP(I)

2
30 PRINT I, Y
40 NEXT I
50 END
CATALOG
SAVED PROGRAMS, USER NUMBER S 10000
THURS. 4-29-65 TIME: 8:26
NAME GEN PLOT PI
SINE PRIME SINEA MORT
MORTI GRAPH BORST LSAJOS
MATINV SINE40 HIST40 FLIGHT
ALPRIM ELLIPS HISTO INFORM
SPIRAL SPIRL2 LES 34 HYPERB
LES 15 NORMAL CIRCLE LES23
TAX CAR PHILOS HELP
BEST AD
BYE

***x OFF AT 8:27
®IR %= B

AL, AT—- b2V b EEBERAL, BEEITLE
DFPBTIRHIHEL (40 © EN —« (3, EN#F O L
T 5), iTIETE 5. RUN L\v 3 a=y FTWED
Te 7 ARFETIN, HEE HRIESRS, 8 25
GFrbEFTER, 0.5 BUTTRT LAz L3RI
5. WEDSwr7ak LIST 35282, B
i~ SAVE L#:7r 7 3 4% CATALOG LT\ 5
ZrdmREh, BYE LuvnT, 8B 27 FicftdEr
HTLT%. zofida< v Fiz, RENAME,
SCRATCH, STOP /&4 b, &iix o3zl
b, {TFHhITBFRAKY, fAFrdixeioo4
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- Jatanet-30le—e = 1) s
GE-235 B =58 7l ;'J/ 7
CPU (16K) GGK,\' e 0 7

T4 R & @48
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# PDP-6 iR I A THED X h, IBM-7040 o
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HREEHRD DL 5 TH 5,

—7j, JOHNIAC i3, 1950 {EfowithicfESh7:
HZEEAT, 4K BBDa7 - 22V %00, iz
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time sharing #{f b X7z, RAND Corp © Ik 5
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Th, 100 A3 @AHL JOSS DA 4
oY, ThoOWAEDOERIL, - L%y JOSS
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hTuv%, & 5T, General Purpose ® time Shar-
ing (¥, System Dev. Corp. iz} 5 Q-32 #u(»
EL722% D, X IBM Advanced System Deve-
lopment Div. Z¥ki}% 7090 il Ltz 27
A0 RFWEI AT 5,

Zoftic, RE® A —H»—13H L L time sharing
RO~ EREL TS, 1 &z GE-645
%, MIT © MAC HEOROHEMELh, Zhil,
Bell Telephone % Martin Co., Hughes Aircraft
Co. e TCHAVBRBZ Lizicd, IBM 360 i,
Model 67 % time sharing FlicF&% L, Bell Tele-
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phone, MIT Lincoln Lab., MIT Computation
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Z Lok, ¥7-, §iRo RAND o JOHNIAC i,

PDP-6 iz3s Xh > b, Scientific Data Sys. 940 i3,
California K&z, ¥/ %D Lawrence Radiation
Lab. (%, CDC 6600, PDP-6, IBM 7094, Stretch,
CDC 3600 #{$K ¥ L7 system #EX5HLDZ
L, Zofh CDC 3300, 3500, PDP-6, Burroughes
B-8500, Honneywell 8200, D4 LD D » i bhs
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sharing 77 » TWAHTIX, 7 £ ¥ » D Key data
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o T 5B, ZO&HE, SERKYEECSPCL
FURNSED I DI REDOY — EARTRI T &z
T3, ZOfMFEBECwRiF % time sharing &5k
X HTHS.

ZhbrIhXxbhickEtBEDY L2, time shar-
ing IR B EBNEERTE T 5F0E, MIT
T»H D, BT Project MAC 2\ 3 & CHiTh, A
2 OBOLE BIWTwA,  ZhiC DWTE, KELUT
G, Control DHtk, ¥#, Software, #EEDRIFES
iR TR LS.

3. MAC &l

MAC &\ 5?3, Multiple Access Computer
A4 %, Machine Aidei Cognition DBEZETH 5.
HEOERE, ALHEBIERMTHIL, WED
e BRI CRBEORRAEINS S LI ER
®RLTWAHDI L S5 TH%. Cognition £DH DD
#okit, human way of thinking ¢ Dz & TH 5,
ZOBNEFTLS i, HERY AT AL, BE
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DFEHE, FERRC HEHCh, MEO BT 8T
b, BHIT Access TXAHLDTHAHT ENBLETD
h, BfED MAC Y AF a3 ¥DE—5HTHS. =
iz, B, K4 RkafiibhTus, AR
Hard, Soft W#&ichic» Tk h, FROFEBEHEE
4 7094 X h GE 646 BRI T BHTH 5.
Lictio TREDOEMAHIIM L X 5 2370\ 0%, Bl
OERLHHI OB B HhCERY b i LTRHRY
ffres &t 5.

MIT =%\ T time sharing D& % L, FOEHD
oD FHERAE Lo DX 1960 EHiETH b, MIT
DY 2 —~D 7090 2\ O DBER T - T,
3HEBED AN 247714 22 MOHT, BED
time sharing ODFE v R bV ~Y a VTl o7D
%, 61 £ 11 ATHSH. ZhizD\TiL, 62 D
SJCC® (WG I hTW5. I Lith|&HEE, Cov
AT aH PERD ALY £ ~D IR E WAL RDE
&, console DD, BEHEORIN, =742
Y AN, disc, drum Offpn, 7750 channel %
oo R ML T 2o, Compatible Time-Shar-
ing System (CTSS) LIHEhbboiic-~1?,
¥ MIT OFETH -7z DEENs, 1962 £X v E
B/ifa> Advanced Research Project Agency 73
BARL, BT X5 1

MAC Computer System (%, Z® CTSS DR
BT, HEEVE~IThDVATALZEA
LR DA, b 5—# MIS oHNizo< b, (%
EEERA L TESH T B (1963 £ 11 ). MAC D
B, 1961 4£4 A Prof. John McCarthy D
o) bhTv5, Thix, MIT ki3 551 E#
DIFRODLBUEREZRSOBRERET I b OT,
Computer @ power %, H7=2dBEHD power %
FET 5 X5, BT, R, d3VIERRMLTC
FETE S X 57 utility OEBEEL TS, Th
12BN &/ D physical work %370 & B #%
Computer power %, JA#i’sc intellectual work iz
BIIRBZETHD, WEFTOHERL, O
AR =vovoX 5o, =D power (I, &M@
AT ¥ THECTX foh o fe,
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VB, 2Ok 5 InKEBEY S 5T 5 MAC 5
®iZit, ¥7°, Multiple Access Computer 7°E T,
W E ¥ TOKFEBE T AV 5hic batch monitor
DR S A FEV, man-machine @ communication %
XLT, EEED L debug OEMiXA, Fas
7 ABECRIR T BA, X HIC decision  real
time management, gaming 7c KO, sociologi-
cal experiment, teaching machine, language
learning, library retrieval, text editing, algebra
manipulation, graph manipulation &4 D3 5 —
DD MAC DBERANOHB NN fTisbh>05 5
X>3Ths,

4. % [

MAC Zn b0, BEAER LB LLWHIT
boH, BEAGCTOVRIERIX 7094 2h0THR3
Bo X 5z /s»TCuv+%., MIT Computation Center
B X Project MAC D EIkY, B4R TREH

L AMEBERTHAL TS, 7094 i,
#oh D special feature 2 ML T35, Bhied

Mag,tape, Printer, Aunch,
A Reader

vos aps

ek —Disk
j709, . Drum
4 —0D
Direct High rete to
e S e
CPU s Teletype, POP-1,1620
- i other low rate
core B ;Ok ;g.rmina!
- File 15|
r Cortrol I )Drum
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Dt

(1) Core storage interval time clock

(2) Memory protection and relocation regis-
ters

(3) Channels

A. Printer, punch, reader, chronolog clock
Tapes
Disc and Drum Storage
Direct Data input and output

moow

7750 Communication channel

F. High Speed Drum

(4) 2x32K Core Storage modules (Core A,
Core B)

Core B iZi}, user’s program, core A |Zi,
supervisor, 9 M words/disc, 185K words/drum.
core O 32K ¥ &WHEI+ 501z, disc T 2§,
drum CiX 1 ¥, B¥E N5 A TiL 0.25 §, disc i3,
private files, public commands, compilers # }7
%, drum ¥, core DRFFHAT, 7750 1Z(%, remote
typewriter Z O {EFBERCMO TR &~
DEFRE R ES, 7750 11— D stored program
o computer TH 5,

(5) v A7 a@ato Htht, (1D 7094 iz 2fk
@ control O#d{k, (2) FB KD interraction rate
DR, (3) AL, Supervisor ZfHFOTR A
Hi 4213 ¢, ZEANE, Supervisor subrontine #3ifT
7¢ 5. (4) Supervisor (¥ context-free THH T &.
+7/4+H, command # XA L, load L, start X
BP0,

5. User, User’s Program & Supervisor

& O

DY AT ADOHHED identification & use
previlege Di%#AS, Master File Dictionary Drf
ZhhH, THENYATACASTLBETEE,
user number 734 % H i, scheduling algorithm (=
FEENhD X 5125, user it, DE¥DOREED state
D% ®H 5. (0) Dead, (1) Dormant, (2)
Working, (3) Waiting Command, (4) Input Wait,
(5) Output Wait.

(0) %, prog A7s\IRHE, (1) T run TX 3
program (33 575, run X TWeWRIE, (2) ik
FFTTE B L 52 schedule ik, EFId5
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FF%lizit, 7oi2—od user 513, (3) 12 (0) A (1)
DIRfED 5, user »1 command % type LK 5 L,
(3) 1=’z b, scheduler <. FLT (2) ORME
iz 5.
ThERFNE 725, (4) X program 7% user D
input %3k L, user 23 &5 Ue\ s & ¥, schedu-
ler 7513 Fh5. (5) ik prog. #% output Tz X
hakLg,

Supervisor @ command (¥, public command
T type "B Ao T %L, ZDAZRH% command
directory Orfin s EHL, Thic BT 5 KB X
b, disk »5HIEEI NI AHTO file #XAHL,
core DIFEX NI BB L, EFTEEHHA I3,
Supervisor (¥, I/O Adapter, Typewriter coord-

Z ® command @ program |}, user D

inator, Disk contiol, clock trap processor, Sto-
rage allocator, Scheduling algorithm, Machine
trap location 7¢ X1z module (kX h, 12KZEDm4
EEBOENSHREINT, 32K © core memory
A CHEEELTWA, oW, Zho®B< s
filebhTkh, FEEEODS BEX X HRT LD
i, FLLEELLTHC bug A hBE, B
Zod o, disk 225 load LTohicflbb, {#
H_ED trouble #:§FT\ 5.,

User @ program (Core Biz\ %) 2\BhfEL T\»
L%, Fhho user A type Fici-< b, @i
8, 7750 HFEH LT trap 24U, Supervisor =
control 23 b, user FH LIz core A HD co-
mmon input pool buffer iz, T4 KTHo
user’s program (2% K%, 0.2 BT L OrERINL B
X, control ¥, supervisor {8 b, FORIZ A -
o4& user @ input i, XfIL3 7% user @ input line
1ZfT7<. ZRT user O status change 23k % &,

scheduling algorithm &5 & h 3, Hhix, h
CIERIETH AP, Sy 77X 7750 iodh 5.

Scheduling algorithm 7%, —A® user 7/ r
T ok kDD RETHDEHMT5L swap AL
%. F7- program DFEFTIRN TV 3 user 7%, @&
TH® sub-routine #ER 45 L x4 #Fiz trap
T supervisor iZ A%, TRTDOMEKIE, LA
FRCHEA I NG 20, BOREXB L0012, &5
Wz active TH HigKREE, B7E Supervisor (= X
2T 30 RBIZHRTV S, ZhilRFiHms
ht{,

bl B May 1966

6. Scheduling 3 XU Storage Algori-

thm Policy

(1) state (2), (3) i=d % user (I 2>ND
level © queue #2< 3,

(2) Zo® queue ¥, 200ms T :iZFDMEIiT R
ALz &ET quene DIFEF*EXDHZ EbdH 5,

(3) queue iZi¥, priority 235 5. level 7 D}
Dit, level j+1 O queue X h iz BT T 5.

(4) level j @ user (¥ 27 unit DORERIAEI D Y4
Thhb, lunit X, 0.5 B TH5. X bE\ prio-
rity @ user 23A - T 3ud, LD X5,

(5) #HHYYUTHLRAHHIEETIRT Licn
j+1 o level iz 523h 5,

(6) level j @ user 7 60 oL,
level w5 2xh 3.

(7) #/HOD level DYREIX, FrI/5LDORET
HrESD, TD level TED BRI E, £DOF vy
5 L% load +AMREA—EDIT /A B X 5T
5.

(8) - priority DL DNA-TET, LWFH
fIhD7a 75 505 FLLAS>TELLDICEIDY
ThHhic X b RWIEHIZAV-TW 2761, D¥DH
WREXTHET X R D,

(9) User 7 state (2) F/i (3) ##h 2 &
X%, queue » LM, T state IZA Dk X,
FLL level &Y THR S,

(10) %o level DE D MTIY, Twr 5 sDEX
TED 5. BEOEFHMCIMBIFIZ LT 5.

(11) back grand system (X, #iZ queue D
BB EHELS,

(12) background ¥ 5ED L gl b F15TFE
FRTozldbTED. hik, EHbhicHlbET
priority %} % & TIT/L 5.

Accounting @ policy

(1) % user X, central processor Z{if L7
REfEC LT&ZA S .

(2) core iz load % dump T 5Di¥, %D user
DfED user EDBFETE L HLMAMNHTHS.

(3) background system (%, H4 ® load =
dump 23T,

(4) hbsto user 12, BFD load time iz
X LTHH 5. H & background Th 2 user i3,
background @ loading =%t LC34. 5.

i-1 o
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(5) user XHS® dump =X LTXHS5. b
L X h &\ priority DDt » T dump Xhi:
BE, BENZHLS.

background # dump X& 3% Dik, ®irh, #
ENZHHS.

Storage Algorithm

storage @ allocation (X, BMFED MAC TILIFH
M7 Bk A By Cuw b, program O load &
dump 2R L FE IR F T TE ML, user’s
program O relocation % fT7c 43, 0o 0Fih
b load LT\ 5. core DOHizit, —AD user
@ program LMmZEANTiE A - T bd, core me-
mory B %, #CED user iT&MHME X HRBIZ
e BA, T drum (2§ user O program
it dump X5,

7. Operating Program

MAC System i3 memory A Hu{MZ7g - /- system
rEZ RS, TORKEIL BB DX, Supervisory
Program T, X bLiZFh%E b ¥ <{ oDy System
command THH, TDOEFHC user’s file 1H 5,
Az RicEBhTHD,
System command i1, user A% System ([ZER#*H
FaThb, TOMGCHIET A program A di-
skfile (=% b, command 2 ¥ bh % &, £ D copy
HESR, load TNEFTINHDIT,
gram £ <{@AUTHB. ZhHD command D
iZi%, start, list, save &\ o 7cHifli7e b D HEM
DZ R0 assembler % compiler IZFE 5 ¥ THE L
Hbo, ThbHRKEZHNLSoH5. BIE,
mand (I, 80 fiZ/ > TV BHEDZETH A,

FAP, MAD, MADTRAN (Fortran # MAD
%+ %), ©COMIT, LISP, SNOBOL, ALGOL,
SLIP, GPSS, COGO, STRESS, OPS, AED-0 7¢ &
@ problem oriented DEEL BFThTW5. £k
DY AT LD EH L, Users file #fk\\T, 500K
E roOVATAORHIZTARIC DL S0K FER
Wz, fiodoik, MIT £OMTHEIh O
e L CHMA LTV 5, F1c typewriter DUFKAIF
Tit7e{, fhoIEE, PDP-1 % 1620 & DA,
H5)7c W BIEEE L o fFGs, Th b o Hard &
Soft L DEFED (EHES, Z D X 5 i real time on
line DXRILAY FINTE S LDIHHEL Lot b D
P&V EEbI D,

Supervisor O#% BT,

user D pro-

com-~

AR oR S HEMC OV T

157
8. = |
MAC System »BEDHI/L»cDiL, 63 F 11
AnbTH%. 1H 24 i, 1LE7RAOKE, 1 H

ARERAOMRSF, disk dump & load, non-time shar-
ing © {f ¥/ T, on-line ® user @ 3Tk (AR
X, 64 464 Fi3, 311hr., 58 7% 297 BRI, user
DREtE» LR T ¥ TOBEOMY, “ho 17 5T
%. & user ® wait time & swap time &% pro-
gram run time DML LA-EMfIA Bk
4. prog. DR XX, 503 L 25K 38, user DEiL,
72tz 17~20 AL BT, &AL 30 WORED
EHTH D, ELHWEEIKI3,T00 DBINLT RS T
LADKEZDOFHYRDIFERELRT. BTRiz=v
YV ~ A TD AD thinking time O3 Mz T (AEH
OFFfL S ENR5). BSEIT user DizHIZ T rk
o AL A UTesh (Swap B4 & 1) 2R T.
EHEZ M LTk, Hardware OFFEIET DX,
LU L, real time operation DM X % EH L
to. WiEOAE U L EOREXHRT 5 Z E2\WEET
& b, hardware, system program, logical design

0
1ee x & 50 Words B //r/?7 -/_j]
o0 28K Words 7 5
50 . 2 D,_,;i/ V2 .
T it J
A 200 (25K wait s 1 &
oy see @0 7 At 50 cO
Shot 412
Q e
E 5 108 &
- E3
e >
=2 10.2
1 . L M b s .
1 02 05 1 2 5 10 20 50 100
Run time [sec]
®H5HE
23
10
5
4
£ 3
2
1
0 ~ -
10K 20K 30K (&8
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#HF 88X

error fe DM b /{7 %, disk O protection
i, BRRKOBHEL, 1RIZ2M@ copy &-T
Wa,

DX fEHOBRICBIETEAL, xS
DHHEDZ E, ThiXV2% overload Tohz
fsholeh, REPEBECHEL b -7 T50bT
b5, o utility 12 EDFEEMERE, FTEELRATL
et WEECTORRTIE, b5 AZROWRMREDO
BT % computer system 73, F#Zfio AED
effective 7¢ working tool =353 Z LA F[ETH D
ZENTREIRICEG TS,

HF7e & Lix, private computer L[FE%7c d D1z
B LR TR, REAEDIX WA A pro-
blem-oriented language M FELIT{Ex CEHEITE
52 ETHotz, user pLLy command #D<
h, TOYART MZMAIEDLOT, ¥TETHI
e BRME, BBAPKE L tolic® user (DL >
RLDOHBFIATE 0L 5 Z LA DHRE

P May 1966

Z7g->TEfo, TSI, BEYBLTERTLEH
ARF LV E 2 DD X Sintco T 5,

9. MAC YRFAOMBEALSHORE

HE¥ o MAC i3, %+ pioneer Y8 hHiz kb
RERMAEYLTELLE Y2, B#ED MAC Sys-
tem OR[N E DT THD L

(1) Command #5547t Reentrant T/ <,
user I LI copy HMELRD.

(2) MERL iz Sub-routine D # bH A%, core
iz load h 5,

(3) dynamic relocation »f77cih ey . mul-
tiprogramming Tl 7o\,

Zhbiz, Hardware HERD Ex Hiz i br-
TBRdTE D5, ELLBELNT S KRR DR
I KBS fodicit, HEBPLOY AT AL DIX
LA Y L THD,
forward communication DE{E L7 bz B,
¥ 7- multi-processing OFCTUEAZ /e, L
RHAENF D & E DAFICIG U T dynamic &) b 4
THhh2Z ERLELRDZTHA 5. MAC DEMT
% % computer utility ¥*# 2 2 bi¥, YAF LD
M T% Hardware O TH ¥ LE2FEOBMIZH D X
SRt 5,

Software &\ Th, HEROHHEY AT sIZHL
t- Software 2.3 L % real time T® time sh-
aring system (25 LAz AR EIZB SRRV E 52 R
%. compiler 223Citiel, BB ATIL,
preter OFKXDOHBHHILBELHFCE L LR S,
ThbBEc bbb LV Rt b+ 248
ndHrHH.

MIT & project MAC Tit, \ ¥ ¥ CORBA X
LItRR2E, o XRALRRLT, HHWET?
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