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B AT LIRS A L7 AT LR E IS S G2 1T
HOCSEAE M A7 AR R REH LA FRATE Z W7 Peter Lee fEH
R AR A S, EE U4 5L R RS
z— TR BE ( Microsoft Research, &% MSR ) H [#) 4
5 535 8 ARTTT (New Experiences and Technologies, & FX MSR
NExT) o X segen], RATXE 7S rXTiEh, ST
BRMKE.

(BFR) : MHEN MSR NEXT, 210 EHERERT,
5&MEE TR ENRFERLRE?

Peter Lee: “BIF5%” 1] ARG A7 20414, — PR SLht S,
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AR, TE AR B B e ) AR FH SR B AT S A BR
JRAE 2011 47, Vijay BYTEAMLEE B R H A 1 7% 9 5 1) 48 T
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e CnE 4 B ), (HEAELETCANUAE B 2 004145 P 2 R
e e NANISE S 37 N7 0 A S A (K= C S umn e RS &L
EIRL, BT L SCREN Swarm 241, T AMIEE SN 2
R TAE, W MEIGE X . TG GPS /B, B fF B HFE.
BES VA EMERL, T Vijay RS TEABLE “Blsr” Hog4 “H
7 1 (Autonomic ) , RIFZLSERN A £ 5] B A OREfE BLAY 30
i, #REEgER—A 12 4Ry =zs il

B4 2011 F#HE—Frik MEEHHIEFAE=HME, HTHE
B FAYE—EREVHFA NG, ZIEEHT TN

Vijay 175 202 LA 12 4E 23 (A a— > 4 423 [\ (40
S 7R ), 3XA 4 dezs T sl . G A | R Rh A .
TRATASAEIXAS 4 ez AP LL 10 ~ 100 K/ s ISR R/
AL HE” ( Minimum Snap Trajectory ) , [F] 38 1< 637 & [ £ |
SR HUEFME RS, RS MR AT, JFE
LRIFBRAHY -

How to get from A to B?

(N S

//\
| S

B 5 FABIRI C T
SR CAT R IA R —E W R )5, BRI SUAF]
TR T o T IRANL LM AR TR 20 S, X
AR TEANLEL 20m/s B3EBAT, — Ao 845
LB A PR T L BRI . KIS A — A b,
1 T Y R A PUE A RS, AT T A A
ARG PRI o MEEERE” .
THBENTRER Vijay HIBTESRRITT A — L85G HEEOAR
Wi

b E a3

PR 2 A PIRN, R TER AR, HAL G Aot
AUF A (JCHAETCE GPS) AT B2 A5
S5 —Fh A SLAM ( Simultaneous Localization And Mapping )
KTEE—Fh, Vijay A BAIF R T — B G146 £t [ i 3
EH, il ROS £ (HLas \NEAERSE) o X —Fkd %
JeXf 7 i A TR A AR T R R R 1) B A G R
(' Voronoi Graph, & 6 i)

1M SLAM MR @ AT e — s, TEVFRROR B 2 1,



TG I —F X IEUAFAERLAS A . VR/AR GUS
WA, FIHRBL, SLAM 238 45 (blds A, VR
WAAE) KRB D IE R EREEN, B O E L T I )
Iz S ROCER , IFRESEEH A LI — R 9 . FNA
MR, By FRAE R T A7 BUERE BB Z HA 2
A IRE S ) Feod AT B Pl AT A7 RIEE BRI
AP AR, A ZAR A B ALY FRAVPUE RS T
B SNG? FEREIRER R A CAYPLEG? MR E T NOZE A
Iy Fedd Zlsr B X EREE A RIE A NG FRRETEC A PRI
G BLGHORT BUTE B9 57 B HEA TR (60

E6 [FLEFE TERHBEHE
TE Vijay 9 52 8 b, ABATT SR T — Fhom A B e
SLAM”  ( Direct Visual SLAM ) {0571, S50 Tk d “F
BRIEA”  (Sparse Reconstructions ) MTIREM AL, EAELE
SLAM B AN, “PB4EHEA”  (Semi-Dense Reconstruction )
M “AmAEEHE" ( Fully-Dense Reconstruction ), W 7 R,
Vijay H R FAT, AT H AR AE—FRE CPU BT, A5
B A SRR Rk, A B N = AR,
ANLRAREF PR Sl AN i R Ze e A, X5k RS
SRR FIWT, X R ANGH RIS T, SR 2 2 R IR
(Semi-Dense Map ) o 5% 2RI T5 24 &t — A9 =k
X35 ( High-Gradient Area ) f2235 820, HRRRIEXT IR
AR P TIRER . BB SRR LUABAR A9 I R i
EoG o e

. i
semi-dense depth map (ours) e

a [

Keypoint depth map [%] dense depth map [11]  RGB-D camer [16]

B7 +EEEZSLELEZE

T GPS IMET, WETANIEMRIBERS

HEEH D AR T IC AL, 25 T LIE B 1Y
HEETF TAE CHAn TGkl GPS 25 ) 2y 1 i 240k — )
Vijay B BANEED FE R P AT T3R8, AR % T—2&m
B “IEFUEHFEERSE”  (Visual-Based Stabilization ) , X%
ROPERER) T 240 B, A T ANUHERE( Leader
Follower ) . Swarm Ji[F7E Wi B8 R IOFRE SR . BELA
BAN A Scaerh, SRR s R R
HUERLRIHERA MBI FIL

BET AL ERE SRR E
SR T AL 5 1 M B 1) S04 2 sl

Xt K Ui

HiL PR, SRS A AT SR A B B A A g T g ki — ()
Vijay FBA BN, F Bl 1 IC AHLRER RIS “TRAFIR ST,
ARG PRI R4S R T AN A P AR BE P 1fT Vigay SHHHORIG ABLIE
FETPRERT BT RIA PR R, 38 0T LA R ) .
FERER T B TR TCANIAEBES RS B0 B0, AT Vijay B9
TEMLAT LATE 90° AYBEN: Sc s s feys (anisl 8 Firs ) .

B8 [FE CTHITA BT 50° 71 90° A FEIEE
A PREET AR O MR EAE N,
A PO L s R ER S MBI IR RSO SR MO
JIRE L IRIANE ) Z B SC R M T AR Z Ui, Fe X — e
N T BEAT LIRS Rk, AT ATEBES: B
R WO, Vijay Fifli AR oS Hopb s, L
40 2011 AEAEATE— B LA AT B AN A—BRIHR AR,
HERIRMEWE, T AHLA TG AR, JH TP/ 2l i TR
REATR A AT

EREBRBEAERY LR

VTS E K ( Close—Range Remote Sensing ) H AR X7 &
SRBHEATR, IF X BT R AR AT IUN . 7R Bk,
TR U R R TR R, FER—FE T, i
R CR (BS54 (B
SE T —EHRAE A D 2 R AR B i e B SE R TTR . TR AR AT
SefF B2, MBI LSRR R, FIPLES I 5k, iR
S BIHERRIA R 93%., AUBEPI BB RIRRT, 14755090 i i%
P52 SR A SR RE Y P

5 Vijay Kumar gL 5

BFR: RRENHRFTKIKREMNILRE, CITEER
£ “B3h” (Autonomic) K, AR AREKR EBIH,
RELE?

Vijay: HETERAIHEIGHEA, s Ve SR
AR, XEHORIUATEAE 2008 AELA ik, (HEARTT S
ROFEEHEEY, BERSIEEAY, Fln b RS A BEDL R 55
EEESIE IR AR LZAEE Ve

BFR: RAFNEAERSES, HERFEEERSE
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t
EI=x=

BN, BEETLURES D2

Vijay: — Mt — A>3 G AR TR RAEI T
e, EE YRR S W, 45 fLRAE. SMBEAY E R
45% ~ 50%, %240 FLATEW 8. 1i—f iPhone6 HAT 129 37,
A PRz —r s,

BFEGE: BATANMMEERNERMLEZ], BAHITH
RIS RUERANEFF?

Vijay: RI8f. R ERRIRIRL, Bl & T 5 FE 200
FLHLT), BHRE—AS 50 ATEIN, BUCRERLE A — T [LL
BRI, AR/ B R, AT

PARFEHL, AP LRI R RHLRRL . Pl ise
T ARREL

BFGE: MAATANERREEELR, BAZRANIIHE
g2

Vijay: BARX AN BORBIHIERELE, HRZH R
MIEZRAEEZ ST o AHRDE QR TR IR AL TR A
Bro TAMVERSCHE K, dZh pl QU s, TR
FKH . RFE Uber AT MATIXPIZAF, A TAEE IR R
AMATERA EARKIER, W R . @

Alan Kay FHUdrgiR 2 e 5t

X/ ¥R

TEALZIEHAT S 0 T TSR T L, FRILE T EEA
I Alan Kay, flSFREETIEZERG 150 Alan Kay PR 7 T 0] 4] 42 G
AT TTERARAS T 2003 AR R4, Al A 2 Bl 5 7
WA N TR G = TAE, ZSAEARA F I PARC L1
FELAET T4, X B, g T HayLEDE R (Gur) Jf
KA TR G40, 2 )5 Alan Kay 78375 @ fAF7T
NI NHEIZ A, S TR A2 A .

AR AR A F LU 57, JEHR S HLA, ST 2
TH XA AT A4 7 s A 57, T Alan Kay B S SR e e T I i TR 1
1, ABRERRARNIZIE T ARE, JEHSS iR,

MBI RS BT AL, ERE N = 2 UCE R, i
ML NBRARE R, WIFR—I R IR AE B 4, HIa]
KA RSAEFGK, ) B SCE AR MY S NRZ K

b TE GBR FLTRZ, ARLT B 1 DR — ) 35 ik Rk 44 5 %
HL R W X A TR B dec i e B Ak ——

The best way to predict future is to invent it” .

BHIEE ZRMBZEHNME

Alan Kay HA2 T 1940 4F, SRS OB AR B 22 5K
( Physiologist ) , BEREAIE IR, M/ AE — A FLE R
SRR, M A C BAIAX S Bl AR
=2 shRe i b, Miix “BEMsgis, WA, &
EFBREEGE T 150 A, PR AIE R ORI . 7

flsAFHERE Fir 22 K24 (University of Colorado at Boulder ) 2%
I, BRI T SR A, AR B 7L, O
38 9 B R o — 4% TBM 1401 27 51, A iR B, Al al
FIRBRLZ R TR, Bt 2 HHY B

R T ZJ5 Alan Kay ZEAEALAR2: (University of Utah ) 3545
L A 2 o X S e AN TSIV NE 27 g2 XN
Ll B SURA-2E 1 J.C.R. Licklider IFEFEAY ARPA ¥EH)

WF 9% A= B Bt, Alan Kay #% fift T Ivan Sutherland f#)
Sketchpad, A2 FHRIE LR AIsg B 7 52, Sketchpad B
FEAE Y O A g T, Al DUR s 287 R b mi 151
HIVETHRAHUSAL . Sketchpad FE4MZE T Alan Kay X 2R A FIiT4
HLF . 1968 4F, MBULIE T Doug Engelbart 44 (1) “J#/R 2 £}

( Mother of All Demo ) , Alan Kay WALy %2
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FAETEVIATIT 7L, SRR TG B B Rk, JF4E
G177 BRI S i TR AN o RS2 Engelbart 5200,
Alan Kay iCfE T EDE S, MEEE, DU RARSEARE . RFEXT
AT IRZIFZ LA Seymour Papert Fil Marshall McLuhan, Seymour
Papert 11/INMZF2E T HNAYIH S & T Alan Kay S )LFE BTG4
5, 1M Marsall McLuhan (1) € PR 854 ) (Understanding Media )
T ERER AR o S R BRI AR I E AR

TEXEEFZM T, Alan Kay $& 7 — /76 4 B (1968 4F )
e Sy R R M RE A&, — A R A T AR, R R
Dynabook T Y B R AT e S B, Al FH PR BT H
BT —— A T — AL AR BORAEAR I R e, (H
Alan Kay FITEFERE R, AARE AR DR A R H R ] )

MAA R 2R 2 J5, Alan Kay S5 237 A T8 GE 5256
% (Stanford Artificial Intelligence Lab ) , Tiifthxf A T4 GEIF AR
PR, AR B AATI RO AT S 2T O, 1971 4F, Alan
Kay Il A T ik PARC 5255 % ( Xerox PARC) , ANABCH THE
ER] N WA

Xerox PARC——iHEA{EA K

Xerox PARC J2& H1Jifi S 2 7 4E 1970 4 il 7 By — N 32 125 /A )
SIEREIRFFEIT, HERE N TR “RAKMIMAZE (The office of
the future ) ” Alan Kay 7157 H:"F 1Y Learning Research Group.

Xerox PARC 5% B 240 B i IR AT Hik A 1A 48
B EAS SR R AT — LB ] IS 4 8 2, T3 R AH
NEAAEDC . SO SRR BT P95 . PARC 241 (998 B Bob
Taylor H— PSR “TRTEARE ( Living in the Future )7, AR
PR R, RIS A 18 M T RE—F FiMbre R
FIRINA, TEER S BRI o 1 A A B AETG AE AR 25
BIE A o il SR P AN X LT AR S 0, T P R s e i o
JAS [ ——Alan AR BAIZIEFEARR 5 4F, WERATLL, NiiZ
TEEEAR 10 47, FZOUREARHS AT TEEALLA K %%, i BN
fta, —EERAM.

Alan Kay j& PARC J& 5t (19 3k I, fib ¢ 8 5 4k 22 wF &
Dynabook , fRZAHEEAIERLAE T Xerox PARC R 1Y Alto T1H5ALH .
MHNAAZETCA | PR ALK ERHELE Dynabook B0t HURFIZL 2

A B R], AR A T 2 SGRAE L PARC 5 T 2 v R




Xt K Ui

iy GERT o FEHP A ABIK B L, Alan Kay £
HiIERTE B A K (R A B RO, I A
JEARIH PARC MfE 45, IR i 251

N T WA RHLIE L., Alan Kay £l i1 B BAA) & T
Smalltalk %2 1 5 o Smalltalk fe ¥ 19 58831 & — A~ EE 1k 4 A2
W, (HAR PR AR B 58 B B i AR PRI, {45 Debugger, Object—
oriented HEFLNNAE | Sifibas . Dram G BAEIE S . A7 364
IAERGEM IR . SR | TR RN AR S AR,
Smalltalk J& Dynabook feZ& LI Y, Alan Kay 75 2 1A e
FPGARIXFERY BAR TR SRS ROL R, S
JHATHE”  (Simple things should be simple, complex things should
be possible )

Alan Kay BRI 2256 T0 B2 5 Jerome Bruner 2%
JHRE, 00 Bruner X T Jean Piaget NI RIS, K8 Alan
Kay S22 JLB BT, B LA E AR I 50T b i 262 o) B A
NEBUEN, 7EiX— 5, A Doug Engelbart i) 486 A ],
Engelbart /275 A A HIEHIR TAEZ M. 1fii Alan Kay 1
Pk — N, HENT R8T, HRUAET AR E Ly
HEEHITFEEALR A A", N 2830 RO T Y R
T, Bt NETARS R A AEREThT PR
AN KA TR BT

1983 4F Alan Kay Il A SE Jt 4k 22 I\ 2 0 78, 1997 4Ffi 11
BRI 2] T ith - JE B9 Imagineering 717, TAESE, M T
Viewpoints Research Institute, — T RS “powerful ideas
eductation” FIWFZEHLM . W04, ffE Y Combinator HY%#EBI T
Jl T A H YC Research (https://ycrorg) o W H BAH —4
M HARC f)/NH
R FEAEIX ), JE8E T 445 Bret Victor & Vi Hart 25 {5 —
TAFTEA DL

Human Advancement Research Community( A

Alan Kay R =

Il Alan IR At R, B4R RETR , A ES TSN TRAT
TRATTT LARRY I R, RS AHAT — MM, AT 28t
27 TABEBAFTE T 0 B E A\ B 5 Ik A7, 2Dl
kA EAE A CE% . THEOWIIS, —Jrm, efTEs
— HEHIRA, UARARNT MBI, ) —Jrm, THH
WS TORMHGE . SEEIEZRR S G A A0TE AT o A T
Hg T H (We are becoming the tools of our tools )T —MEE—
AE R PG AIELF I, BIARR S B2, il A C ek
B HEE— 450 B SRR P 2 36 T THUHT IR

HEARNEEEE0RAR

FH2JR BN 7 SRR B doc e 1) R R AR R A . 3L
LRI, ENRIFLEIR Z J5, A ZEER— AT AR
HARASHE, BOKAMMUE TS5 . 2RI E BT A AT
AE L LARTTE 11 phy B R A . BRI T i R AR
I ELI 7 BGA TSR AR ——3C A 20 S 3T T/ %
NI FIYNDIPOE: Skl =el: e =T TN e S e 1 P01 U L A
Brd.

EPRIBLAGTE SO b A T B (Y SR A 2 R (4
ARMEIRAERL) |, WRENRAE A — DA TEREE 9 )5 2 L3

TNEREREST o BRI AR SO RS2 Btk 2 B S A
TR 2R LA TR B (R w0 A ) A2 A HA AR
AHENRIAR M2 A RE B, WS EZE, A FEA BRI A
12 A REL R S A SCHRAEIR AR AT R IV I

MecLuhan J¢ T B I HZEW IR “— DR 1Y ) N 25
FKAESE—HEEA (the initial content of any new medium is always
an old media ) 7" ——HIANIBE N ZVEE, BRI N2 2
B5, AR I ARENR Y, I RE I N AR R AR,
FAVRMMNBIE G, RV ARG,

3% McLuhan 520, Alan Kay IAH “EDRIFL” (9% B2 A
HEAFSCH R T ZAAT . EAUR B, AR L8
AR RREAR, LR BB L3 B Em AT, AT
Ik TR

MTENRIAR Y E A Z, AW ] 28 T T B B al A R4
T BV BIL I 2 I D) 8 p P . 328 EL ] DURE B FR AT T 2L 11
AALE . SERRIAL—HE, TR R A 1T —E
A LUK A5 AR B AR B A3 B T
BRSPS T R A

P Alan Kay Wi, RAFAYIMELLE Bret Victor 7E41 2013
AR EEERE” TR T Chttpe//worrydream.com/Links2013/ )
24 Alan Kay 7EPFFRHLET, 2T ALEA (Medium )
ARERRIBL—HE, TR AR (technology ) -

MARFEE B Alan Kay BTG, iGN B LETTEHIEAR,
ME AR — DA W Ly FEX M2y, AR ATETHREAL
WA PRALRTAE B R T BB RS . AR CE U

(coding) 7, HRLERE BRI EAERWPE, C&FLT; d
REER “RUFFEE (software developers ) 7, X5 ikt
HRFEM, RATEECib A G MRinEE%E, Bl
PG, BUUU S, ARIBOG F AR M R Y B0 o 28X e AL 25
BAZHE NI UIMGX L ENFRATES RAE S A
TR A K AR SR TR T AR H AR

B R 28 FURTIRLE R RN BT (IO | R85 ) PR,
HATT 57 5T 25 R ARG RS B BRI S L, 14K, B LRl
TR NI g, BRI, BN RO
AL, )RR TR N2 B T3, T2 B A Fei ——
XL Alan Kay AHZLOE TS,

1€ Alan Kay B3, 3R 5 i 72 2000 4F il 76 36 09 B AR
UIUC 7EF, 8 H 2 (Normal consider harmful ) , FEXMEFH,
B MR AT An AT ik Y IE 5 P18 ( Normal Plane ) , HRFLH Jy i,
DLRAS Jr LT ) B

“EAEER”

F 1] Alan Kay [0] T — AT A 0] 8, McLuhan 76 3
A ) U “HAAMER” BB g aR Lafg
R, AR — RN 252 B AL R Ty sm . Feny s
itk IR AS B 14 A W AR TR BRI FURI S TR Ty 2 B
1) 5 WY L IBEAY T A48 14 N 25 SEAT 5200 7 . McLuhan A1 i 4 H
TS P G BB R S AR AT —— e, AR
MR AEENR], BRI AR SR, SRR AU

Alan Kay f#R6H, U —MENBMELD, REENER
MR Z A 2R AT A Z O AL {5 B A
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B NI (internalized the medium ) , 1EEEARCH AT
EIRW 57, XHEEA RIS E . Yt “Medium is
the message” B, fBIY R, IRAZIE 1 S 2 N A A ik
WS ) Message. SO0 T TR UAARLF HRA% , Wi pL e
Z AL, IR R A A R

Ft, AP EEIFAEENTEAR LSO, MR TR b
ey, ABATET AR R AL, EREMEMZT, ABIE &R
FRTCTE D o PRI AT 2 23 Ui i S8 —— i AT
WO B R A BT . I, AR R LR A KA —
FEU A S — AT B

YRk 1Q

Alan Kay £ 2] — 4R 5 T2 W 4075 1 80 A 1Q7(A
point of view worth more than 80 1Q points ) . 1% T =4~filF, ik
FEAREMN1Q, FEMRI AR TARZ W], T AR
AEAEAIE AR, MBI SR, 13 ARG R R T A
IIRZSm 72, MkIF A AARESE B A SRR M. Bril “Jal
(Knowledge ) 7 i 1Q. M “FII” MyMIBUE, AT A
FUEARZ AR, EHPORASUEAE R A 09 R AE S L i
TRIEXT, T —SEmP i SORRERY . o i Wy, AR
B AR AT AR A% Sy (1) LA, ERAan AR SR 4y
A T DK TH, IHMRE T DKM 5 A e
A, AT ASE AR A 2 i e A A NS AN T AR R 2
RO A, > 1R >TQ.

@ 5% (News vs. New)

F— WA “News vs. New” , a2 “HH-S5H B%F
o RS HANL AT, RSBBIPIARYE, —22 “Hrm
(News) 7 ——XFFRATC FdE iy —Fhah . R0 LAEE 5 405

FE I —NFT I, AT G B R E BB S,

LBty BT, sUE BRI IR A

MAA—252 B (New) 7, NEX LFE, BARKRIE
TE AR AR VY, MRASEEIRAT AR A, S R E e
B BRI IR, FO MR G I ——ED 22 22,
PXE News 10 247G ANFHEDRIARGIVER AT, AGHEAS R 1) EARAT,
A5 I Newo M News F| New A5 AR 2B K1Y, R KZHA
AL T, KB N A TETERRE HEC (Paradigm ) Hr,
XAV, 1E# (Normal ) Wit — V1B a7 A0, Fri2E )

—DHRARE, LS S BE I ATAR E —RERERT

PR IRE],  “IEH (Normal ) 7 JFAZ IS, 1HiUAL
R, Rk A ARV VLR SRR AL T
AEAE DY FAT B (B 1P, MR 77 A A IR 4 ey
FERLAIE? —ANINERUE VT EAFE R, IR R,
AR IR IF, 70 P EZEEH 2R, LR
PUER . IRBER B b TRE R LA AR R D, TP AT I 2L 47
PEYN (B GO ) s o TSN Y R WD N7 e A
EHC “IEWARESL o eI ESS 51 Susan Sontag
B T YRR [ T AN I R TR T
( All understanding begins with our not accepling the world as it
appears) °

JEAE Alan Kay B3 §9 LI T [0 0 R 4 A . P &R
HOAMR) iz, AR A SR, MTEAR R
o — AR LR . MR R (R
I HLH A ) (The Computer Revolution Hasn” t Happened
Yet) o AR KR ] AR LB A AR, R0
SUFFERE, AR S N AR R SCUZ IR

2012 4F, 47 AI8] Alan Kay, BB/ 5 S22 i 24 ) S48 1
Dynabook. fl#tF], JHR» NHIHEEHLIFA MR A 2 5,
JUT- e A A R S S Sy 1 O e Ak B 2 g AR (e s
B B A o TR L T ILT A
N AT AU (Simulation ) 2224 HARE, T LAR %
AALFTZERL TSI A0 5 B B 9 SRS ATIO8 2
AT FHEDRIBLAE = 222, T ELR AR UGB AT 1 T 5 ki1
FER (LT3R X FATT B U BLARAR 71 Uy ) o

fINHy 4> iPad F2AER RS AE T, PV ESR TR
i 5 — SO0, ol 2 A5 (creation ) A 2% ( consumption )
XIFR SRR T B RS, A7 TR A B
BT AT L RSO S m R A T A ——A7 i AL e R
TR HL IR A TR 18 B 5

L IRAIE— T, R — i & ST — MR
RAETE—E R IR T IRAT, WI7ES —Jr st 7 H8A1m
Bih——f TR UG BA T Ehiz sl 4 Re R, 307
PE R A, MIMSRUR ARSI AR, FHoyREE
ARG Tk, ATHAEMETICZ. WA FATEEH iR
PR BARERNATREE . @

Alan Kay i OO #1 FP

%/ EIT

B “XMR” WD

KT “XE” (object) MELE, T TILARBEL.

% — B BUE S0 4R, /£ ARPA 5 AR B HF IR LA, 3R
LR 5, B0 0 TEwY. RENBRTPRITE, 5
Sketchpad , Simula F1 ARPAnet 13X #8675 P8 7= A4 T fif i, 33X fifi F6 0L
8, BER— BT LIl & LTS, AR
s, THRRERLL:

m SRR RIRA N T
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m AR A A T AR A AR P A 5

= RN, WIAERT EA B L Oy 3

FEAIXLL, SAIHEATHY R TR LA A,
(LB TR R B/ SR it R IRl 5407 363 B dxx £

R DO AE TSR (R8s ) g, X3ROk iiixX
TG ARG o BAE T AN (42 A i 4 R At 45 1 5 SR B R A
A EREATE BALH (AR ERES RGN 20 o

B B CLisp R B A Lisp & &,



McCarthy JC T AL A IS 252 58 1 AR, 76 ARPA (JUHUZETE
MIT) #4714 AL TAE, DA% Carl Hewitt ) PLANNER 55 . A
—Fp AR X R ATDAR ARS8 —FE, HLAT DU TE B ARy,
JH PLANNER 288 HBRE R4 5 .

55 = B B J2 Pare BY— £ 1] Smalltalks, iK1 Parc ) Alio
R4 (128K WAFE, —PHFE/RIER) Figscalny fAskwnsk
T B LI REZ 0] - —Fh S I A . 330 T/EJ& 5 Dan Ingalls
A P AL —LE R AW R FH A VETE R . FRAR 3 /Nl —
HILFATL, (AN HA B IRA

SEVURBE (HJETE Pare ) ZEEHIR AT AR E A “t
BLek”  (world-line ) BEAH (J5HIZHUL) -

55 B B RO M nT g S AL “OMEE S
( Feln Gelemter /¥ Linda ) , $F B AT 1A VE LA E FH Y & A0 FOd 4 T
A THIARVCHC, M SEIFARR G 10— Fh ik, FRATIIR B0 A
A, R RECREST R LI ‘P R,

McCarthy BB 251245
“BflE PR EIE R E”

et ix — PN 7 OGBS LB W 2 B2 50 48Ry
John McCarthy, John j&—{ i @B R AE RS R A2
I O RBABU™ %5 — 000 12 FR A B —— [ i S A A R RIATL AR
WREME . DL AR ICHE: DU AR LWL AAT I TE SR AL,
ANAEL L), LR BRI A S, SR John £FXT “RSL”
RSB REREL “BI”  (time frame ) MYTA SN T —
NS NI IE 1 3K — [l SR A 1 —Fh 7 B I A2 4
1 FIAEET WU R R

KARE Gz e | CBET R e T H
WA BERT , EHIY DI BT “H” , NRGEMBERFR,
BN RGN R RGN T PG Z B Ak i e
ARAS o Simula J5HRH] T 3% — AR — S5 AL E RIS AR

I 24— Christopher Strachey ( 4 4 1916 4F — 1965 4,
AT E A AR DO 2, TTRAURE R MR FRFR I X
TR A 2 —, WP E BT eIK, KR T g
& CPL) Lisp Hl McCarthy B Ok 22, A NIRE]E ) G52
T (O A HT— IR ) TEECR P A (E I 2R A R I i
R Z Fh g AR AT LASE — 2ok HL 224, AR B — miJ2
PR fl e SE 8 B Lisp o RN REZ A THANE, REX
A X FERY b 1 E LRI L A 2 i . R P
FMIRAE A E AT, AP A T DR ) AR, Bl A 4 72 e )
FAAET I t+1 v ( XA R eir—) o &g — 1
PR A R I BT R R AR e 22U S

L —T Asheroft 1 Wadge Wi A Lucid 1IBF (Ji& it
—FBdRAE S, N TARSREISRE ) |, %IE ST T Strachey
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CHAXAVRENESEEN, BUFEHFARKRE.

Alan: 7F TR o — N R 1o P g 2 e <7 A2 R
O P S VR BT ST M e 2 B b . WTARRA A A4, (HLE S At
RUSCR T “FreafigEl” msEd ke,

e, FATTLIUE, 7E Sy sy IR 2 B0E
HZHS I BRI TR R4S FOWEL, R 2 5L .
EZRIHRGF, RETILREFHERER, HEHL—
BEEFL? RIAATEEARARTENEGHN—NEHR
[ER? ZEFTF—HZEAE, RBEIIFEEN?

Alan: J2HY, RIRAREH I EBA. ZFF BB
LI, VR LT — A BB A D NetLogo ( A
StarLogo AT AE MK ) o XFF 4 Fp NBEASIE FH. 348, StarLogo
Nova [RIFELEAS 25 T 1 o

{EFRARGR I —41), SR I A RETRATAE 2016 4 B L5 Jir e 22
BB IE A3 PSS =
HNER A VHDL/Verilog/SystemVerilog IXEIESFE (X
RS REAEMRENETES , XRFRIANFERR
—[EEErg?

Alan: JFFRSERIAIR: QAR — e , I s o B R 2
SCE I RIEBGE A ME B R R T IREY? NS YRR
KRR HU TS BT SR F AR T e
RN WebAssembly BRI Z B 7 RIERMD? 4%,
BEARIREEERNK HTML.

Alan: B “FREMTE BYE” 76 HITG EE R T R 4
FEBIF . WSS EIAT TR Z W 8 TR A A7 A
FER AN AP ENL — S We 7 ZHIH, S HRTE 90 4RI
CARRATT -

RELE SelfiBE, &Y %% d STEPS Toward The
Reinvention of Programming, {S/&EXBKEKX.
Alan: FRHEBEIK Self 175 “Good OOP” APBARFE S5 1 —A



PRI TUHR IR “Class”
KA EHNREIEEEZEE?

Alan: ZELRHI—SUTRAGAIA,  “PRBIMA" L SHATTE,
Xt e P G — SRR DY A BT B R R 5
— [ B RE A VIR D R IR AR TS B REE SR B A
AL, Hean, BERRMMRETEAY A S TT R AR RORIR T RAE, I
A AVFRIAT SRR R
RE&ETMRHIZINEERXTIE, W GRAIL 71 Etoys,
AR ENM L RIZELT?

Alan: FIF¥AH 25 GRAIL, HI— 1 6% SR L fE
WEX — SN CHIRAATRILTRE T ) o REA R R —T
B o BAEN AR (SRR R ) . MREIL
FERIEM, FRIR2ZEM AL,

RINAT—RBIZES, MIZESHTLEFE?

Alan: HERTIR S i 8 e A T8, AT XA
FEES, RKA—AE TR ROZ o I AR R
NABTE “Hafi” JriaARZ A SRR I, (A0 B T2,
SRR BRI T AT 2 - A I Tl T 7 e 2 B A LU

WA AN 253 TRUSE A, Len7eEdLg . 7.
AW CAD, SIM, FAB %, FRATHEERERITT LR, N
—AEERE, WRIRATE T R, 2 2 B E K
Tok, ATHBE R IR R | BURS  Aridebh i) 45 Fh e AiF L5 20130
SERTDIBREE . AT LU T, WREEA S —FHIY CAD, SIM. FAB
gt R, 2 R R A R R BRI A B A
R, BURZ T “fta” ket
JavaScript 1 Python XM BISMIZIE S MR, E
g FTARFRG?

Alan: WA —Fh SR ELE GRS A 7R = 00 1 007 135 gk V-4
AT B, EVF S YRR R SR R
M S 1 SRR (AN HBA ZKAME) .
HFHHREEFE @ REELERRERNIERRE
LE\?

Alan: XTI RENA “THmxHR" 5 “THm AR5 W,
S B TR BRI, R ERAHER AT . RSO
RNV B AR, AT 55 Wik DL BB 280 45 2 IH i 45
HEAT R . Xy PR AR MEAE T, 3 RIRAT AL TAR KR
TORAR BRI A
10 FHIFKITTE PARC ARI—TIAR, KESBIHEE
BHREBEAREEE, AEaSnE&NREE&EE
S, S1MEERRTEVENEE S EZERNE
%, XER “HREIHE” 13? {RiXigBX/ LK ?

Alan: ¢ 7%, X > 555 & #1 I8 T 70 4F A{ B9 Nicholas
Negroponte, PARC B AR “TCAEAEER AL, Bl
J57E 80 AFA 1 Mark Wieser & f&.
RINARNAEERIERS, REEEABTHRESEME
T2 HA, MEHFELEBTRIERS, RIAARE
TESEIRMERGMENR T, P TUX ST 25 7T I SCER 4R g 2

Alan: fRAEASE % B IE R IAAE Ry B2 L4 T30 7 2

Xt K Ui

FrE R M ELIERE M, B AT SERF 42k B F Licklider (R85 fiF
MRS Tt AL 2 . B RF AT DA, CRECREH AR H
JERENSURILAS R AR S BRI R AR B AR ZE AT

VERGRAE, BRI ENIARTT B8 A ol b 31 s R] 5 23 7]
PRI LA B 4 2 TRl ERE B P Ao KT IBERR Ry “Bieh%”
EFEF IS, ] UASE o #R, MaE—4 “Bdisk”
(stack) o M THE “SEMEPR" , W LIUHZXEE “ S RYiR”
TERG WA AN EMEEAEZ b AR A N Lk
TR A AR

TAREM Gerry Popek ( (HHFITHHLETI) CTO) 7 80 4
AT T X REAFEEM I iR, IR e e TR AL
TITI A 2 E——21FR A LOCUS—MIT H Rkk iR T —
A5, R T O A DG T A AR R, MR E R 32
BERINAE T E S UNIX SERREN, (H B R afIE I T X Ly G 2%
FETERE e iR M TAERREE . (4FRAE 1984 AR H
RRHEE, TR 2R AR TN RS .

ST (Bottom line ) 2 IAT HAUA VG BENT R4 R KR 1 —
WILBIE RS, ThE 2" iR A, ARk
P pukb g s BRI . R, BRE RGAEEA R KA B,
Smalltalk BREAT BT TAEBIERS Lo
RN EFFRIZRREFTES?

Alan: —MFIRE R 2R 2 MUR A B bR T AEIS 21 A9 B
HIRMBER, Bk, R EFETRET WHEMES" .
KREBNEWRE S LTI, HXghil T RehR—x st
TELBR R T . pn,  “HdE” WINEFE “Sl AR,
{REAAEIR A E B T R SRR ZEREHI =t
BER: REABIENXRM (Semantic Web) , HtATE
IR Z AR ?

Alan: F2 2R R SOBOR W& 07 IRIEBAR S, 1 HEA S BAH
LS, R AN E T ime, ML wks
KAFZ AR .

RELAE GOIES, LERHE®., ERUMEANHML
BEENSEG?

Alan: ] RARG GRS & 1 E— BRI
WIRZH, HLREEREESNIRER?

Alan: VRIGEDURINE L, TFITFE.

XE&. BHE. g, Ak,

Alan: XUEERARE R, WAL TR, TRAMNARF WM E
ik, KB TAHM” N, LT LS.

w REMEE DITRA VS Yy, A A R R R R A
KFNARE R, AAEXT 5 L3 Se R m i R BE

 BAVEAFRRH, FRATAER Tt iR, i 3h
BN AT, WFEHE—— X W NP 2R R LT, B
TE A B — i BB AL SR T

m PFEAURY I, S ORISR 50T
FESCL Debug, TR, SCAPERRAGA R, AEfEEJS 2
ST IO AT o
REBEZEBEWHMAEES KRS EING?

Alan: P84 A0 AR SR, B X TR 7
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JEMRA U, EREER,
KTFHBAE, REER “REHE MIEER” 2
22R?

Alan: “fFHE” A L8 “NE" kREKRMLE—4
FENES (FILE e DB R AEE ) |, siE (R B IOr 2
SERUITH TAE (308 AR T T R W THRE IrE
[T ) .

{RE4FE DCI (4F&E: Data, context and interaction,
ATFERAHEERLBENNRNRS, 5MVC —#,
[EF Trygve Reenskaug ZB8, & MVC B—Fih7) ?

Alan: FRATZATIR Trygve AHAEEEX, WSR2 R, R

2L BT e e — bR

MEZMERIRE
E B LRI, AW SR B BRI

Alan: 47, BRI =4

u Intel FEEFEE FIXT PARC AORECFEMBOLER, BE R VP
RS R S AT 80 AFACB R I —I7 5, [HI,
il S50 ARARE] 60 ARV REAREL 52 T R, X Wgs
EIRT

B CTRATVEGE MR ARG RAT, XMAEAR KRR
FEAT T 70 AR —LERAE A A B R R AT . 7 80 44K,
ARR IR B T — S 4T H ik Z o BRAEFRATTERE BA A
XL R AT R A I ok

w IRENT 5Bl , IV £ 5 R AT ER AR A T 4
M5 Engelbart JTai 4 i B IE A I R8I L SE PR A48 AR
HIXFZE
RINMFRIBMNRE TIEHRA TSR ERM, B4
BxE—EHEERZERUA?

Alan: FRATIRAISE A S B 2 BT A (AR
KBTI B 2335 X S AR o S TR S 2L . 9P L,
il LI AR B /N AR N, B TR S P R TR A U 3t 7 A 2
RARIFRT . LUK, FWIR R E M TR T AR A
P AL PO B LT
FEITENEGHBHER, 80 ERIFEREM T —ErtE
WNREEEBIAEHE, FKITZEFEMEIESR?

Alan: “EETEIRNNL

CEABAFEIRN .

et X, MREAF LTy A AN A US4
MR, B T X AR B R T IR IS
" GEHF A RISLTE ) AL B0 25 & 5 — 4
Be b, IR H O HARM A X LR E BAE 2] TR (4
RS )

AV, BFA AT RS R A o [l 2,
DHMEARE ST AR BRI AT R B, M2 B IEIE S
RIRTFSE A B AR B, T L IR A A0 A R AR B, vl e Tk
RFT, BRER, RMHESE— I, Fik, &
TR ROZ IS W, MM G, mRiE S
FHE, MATHRTES TR, AERRATE SRR, 70% /Y

24 TEEE 2016 4k

EFIVFRIAERERET ) .
BEHHRHERNIZE 60. 70 EFRE, FTEREEI
T ENBRARS -

Alan: QUARARA—& 1000 LML, RETUTH TIH
BT . X AT — 5, AR LU AR BB G SR AR
FERITF K, T LASE A TR AE A 25 LR B A 1) O 2R AR B
A RFHAT AT, ASREEFEFEREIY, AR
FTEET.

i LERA TARMAMG, THENLA I R EZBNAEAS T FUEZ AR
- B UAMR 3 A — AR M AL AR R IR A SRR . 24 Bk
AR AL T B[ 5 BCAOAR PRI XE . 20 RS — A AT i 282
filexT i R LR, AT A AR DA A0 & AT SRR
WHEREEE/RER, BREMEEHER, RIAARE
IR LI SRR

Alan: WFFEHIRIED 202 “— AW R AR FE B
A “HEIRAIE” o He, RS AT, RESHRETe .
R AR TARARIR] VRIS TE B ) — SO AR A
2, MHEMSRARTHRAERBEM T4 o ISR GRS A RS
RARMEZE FARALRYHIAC, — BARBLE THIH, N 432, PARC
WIS T I A AR AR A T A st R /1 2 2% T
BAITEHFRIERARRAIAYISE “GhER” &2

Alan:  “TFHRMIE J27E “EEHR” PEofERE, Mk
W BMAR Z ok e X — . SEBR L, AR RRUR
A A HEHIE AT T 9% B (18 6 G2 S e A ) i —— DR e AT T )
W CEERGH T ) SHERHA T8,

ARPA/PARC My WF 58 &L #02 “BE B OF o€ &, i dE 9% B
H” ——iit &40, SRR FRF F5 . AT
TR IEHL E A B LT
SRMMIARZERNBR LD, RERREFEZHWEIK?

Alan: Bl 8 B2 2 IR K K ZHATEA XS BE 7 IUIE R
LR, A TRAA AR AT 4
REEERFHENEXIELLE?

Alan: JERY. AL AT KRBT LI5S P B ——Al 7] 2
T AIEFRI] . A IEH R LA S, — A
DML LoV ZIRRA AR VY, (EX AR (61T, RN BT 25 L fig
SRR 1) B B A
MEEBNER ZXRE, AMBELAFELTEEN
B, M=SXEmNERENRARTRSHA, RIAAS
ERAEEAN SR MIXETIETID?

Alan: ZHIFRATEESHE O BMEA" WAERE SR
FREH T, BT 2 — R X HLAY SCRE S TR AT AT LA
LN RIAEREX A AT, FRHE AR A )8, (R X i 2 4
By, X PR B AR AT, IR BRI A, MR
JEFTA A,

R BRI N, (R B — 20 EUE A BT RS PR R
RPN, R—HBO Iz (58 KSR me:, R
RFZAF BN RILAY A R F, (U2 AR R SR IR
5, AT — A EEE RS R

fRE®, BIEARR—IFERZE BHERSNEIR



HiE, HENUSZEEAFRME?

Alan: X R BIEOZOE B, WRAL
T, CBdRET RETCE, XRA— SR T
g #WEE R (FRA , R RMEWAARE Bl
IfER” 7

AT HAS A S b SERRE A T Oy ELIS B R M RRAR T 28
W), BT B 2 R AR A SRR X R
(0B | 3 R N B N &5 e (R [ Y S L A

Shannon F1 McLuhan #BFH T HAKIE & 1 S0 A FHRu O
FI| BLI (Y O HEELS . KRE B e —— X R i 7
BIW T e —— WA LA NH e — B B T AL
FIAT AR 2 B/ SR L R BRI tn, S RKRZHL
fRAGHERIREE “ARESLAAN MgRRElaT, e A AR RN %,
{RE 4F Olive Executable Archive, f{{1BR7ERI 75 161 1E
g 2

Alan: TR, TEFZEZEAGFh, X ILTJE 58 B —
WA, XL R HOGRDR AR AR T 51 A2 ) TR e
R BT ALRERAE R G T . S, FRATRT RIS —
RSN R EE A 2, B A I, SR I AE PARC S8 Tl
AT AR T Ak, o n] U T BRFRA TR s A A
AL,

PR — AT, LTI 1978 4F Smalltalk BITH4E (3£ H
Tt 5k R ENHLE T — A REREALE ), SXATELE 2 okl
SEHURRAUAL, T LIRSS B sl A5 LA 2 g FH e B 3

TR T I A BT BT, YHEARTE R
SR B EAR 58 4 ] DA B — AN AL, E
FTATT A AR 224 -

PCBITZ /G, BFMTERTAEH, EE—. KA
ARFHFSREIGHELEED?

Alan: YORPTE, —EIFTCRTIEM “F25" A v T EITAE.,
VFE NSRBI “TARCE X Z TR AWk,
(AT AR AAE X fe U 20 B I8
frfd. eIy BT FrH, AZET SR (A ) 2 AH 4
AP 2 SO R I 2 K B e A . AT AT RAA e
JUEAERYBT ] (e 25 BlE — e g el ), MR ENE
EAREFTER “ER” .

S bR e a1 PR e 1 O v N A v 1= 1 3 I
— ARSI M, LI 2 S AT R R A e, e
R R RN 23 I ], SRR MU BLE RS, #E PARC,
AL 7 & WG IR s i A7 22 22 RS 1Y & B IE SR AR e (B I
AU Z Wyl A8 A AR g ad i ldn: AR,
GUL. ELHRMIAHDCIZRPE . BOEATEAE

WHA—TTHIE, MEMEEEREECLYEARLD, HER
TEH R H—, REBUFBVCABATE 258 i s 55—,
Intel . EEFCE RN, BT E LM Wit cPU, FxHHF
il 16 A7 AhFRES 2 TC 4R, H AU FEARE LR PARC 80 4RUAY
R E AR EE BT R R
EXBHTFERAEHELER, BHETHITEEST.
ERFXIZEAIBR?

Alan: F&AMGE ., G209 H T, XF “SHEMEN" Hirit

Xt K Ui

Ffrder st Gasd FPCA 5 HAL AT LAY EF: ) iyl BerEIfC
R (REMANE LI, 2RI IR I 02
i) o —28 FPGA #2H ( {1 BEE3) X ATI 4

AU, B IR R BT A ST ik R R R (X
RGN SA A G SR RE T,
TP A1) 205 R D50 o o EL i ™ o R A OS2,
AT MR 23, JUHSR G 7 ik oy, s, W
BEASY JavaScript THERESAE R “ RUSHARELE" (BrhER—#)
AT ——Dh R JUE AN NTFhbdlE” o (XEREAE X -
ARREE, (X ABfE—A “HIEAFEE MLt ) .

Horp— A SR E AN box, [HEIAEESZ the box &bt
ANTHY (Part of this is to admit to the box, but not accept that the box
is inescapable ) .

R3¢ Web HARMRE, W FESRHISHRAMEEAE
LE?

Alan: Web % J v 1) — A5 BRTE T4 00 Y 5 24 A8y fig AL
o WRARTE T BRANA TLIE I B R, 3gf R ) B8 e 2 /0 B i
SEMERGARL, DBy, HERE R A IS TT 4R R
AIALFRBTIRRAITT . I TIERS, 20 Z4EE 2T CS101 LiX 2
A7 BRI S DK SR TG T 9 B
MREEE, ETRENBEEZEREM, RIMZMAFF
ROMAMBIRIERS?

Alan: XFiX—8, REVRER LN A LS, KREHE
F 1978 4, Dave Reed 7EJRE B T2 B & R W03, FRAT
1E Croquet Tl H HLIT ] T/ 2400 005
RNEG, EFENEHRAEFARERTEA, ERZFLEH
B (FES REAEHNFRALARERESS . AT
ERELNRH, ERGURMAEREHNEKR, BRE—IFH
ARG LEFARNTNRRERE S VPANRIET .
RERUFAXREBELACNNRECEHR, BEFEHA
IHEATREERL . BBAKINZE IR ESIG?

Alan: QR—FF UG X FORAFAOIEGE, IR 4Bl N L TF
KOTSRS YR AR AR, OB A,
FATIA AR ARBIF LA ), J52R AT LA
THEN, I EH R A . PRI I e B e
P S TR RS, FATINZA 47 AT REE £

PR, TR AR X L ISR A
BT 5 IR, JU A T TR AT R R B I R g
R BB S (RIRATATRRAY “rie” ) .
HEIR—NMEH, RXBRNSEVEEAZAHX
LEXNZESTEANRAMER, ZHRAKKIT, =
DEEPIE 10 F£. EEEX—BNEAMLERAS TR
EEFME RBEENAIELHR. RERTXAEIG?

Alan: 10 FEE 205, %30 4R, 1LATH 30 FARERM
PUAE ARG o R B BRI — 207 B 5IR5E “H1ik” 30
RIS, AR AR MREELRAE K, AR A e U
Ak
R X+E BT ENNEZROTREE, (EAHBKERR
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EREFREIHARTELRLBEN? EXERMUEN
RBREHER, E5REB UNIXHESZERREER. S,
Tk “EESERTF” RETAEIN?

Alan: FRAYHH S AW AD AL ITT——HER 2 WE——XFTHAR #9757
B REAER EAL B TE, TR UNIX LS, BATRY
ZREARAE T BERS” ML RG SR ERE, — 3
AR E D e YR —RE AR PG AR, HSE AR
SR AN E AR " B B B X AR I R AT
) BERG A SR DT,

SR FOE A RHF LA B 7 B AU R 2% 2 B
1EHR}2Fn 2

FAN—A RS, DI AR AR AT RS ARG 7
(TR ) B AR TWR? YEAITEWE ., Frihed: TR
SR CGXEEREIRIR A LR ) — BLIRATARAS T 21, 5iAR
SALBEEWRA =R T A9 N LR E A HAE IR GXETEE
SRAN, B I RAT SRR 2D SIS IEAE T )
BEAHETHFNAFEINHS T2

Alan: A [0 BRS84S b B, A2 B A9 Tl 4y R
VBT 4 T A58 1) AR A A T 7 A S ok 1 e A T oA s e
Smalltalk 55 B8 F2 V7 A B TS A B85 v AT 05 ) rh 2 B ARV ——
FRAIR T RE L 2 NI B T3k — a5
RI81E “BRE” G2

Alan: XA~ HAMAES—K, TirdEmBEs. TR, Y
AP AL BUPEAR SR, BT AT LLLAFRATT E A A R Ry LA 1) /i
etk (IR BRI LT AR e ATk IB E . X
sSe AR e, MR RS IR BN e LML .
ML, BEREM[EIINX—KBERHEEG?

Alan: EIERAN TR REMIBIEE L IEVEN ( EAREIEITIRE,
WREUA T E ) o PR REARREMB L S (KEBHEAS
FORARCANE] ), X AIBAS KRGS o
{RINA R A ER G AL SIS S 3T RENTTE
ANLEgEFERm?

Alan: FRAX AL (RN, R 67k
FARBEPAFEIEA FBIARTE ) o MR SRR S5 AT
BB, WS IO A R — s AR KA
FEa R R 0 A PR R

“HAGURIHE A B, R B
PARC 8. F. ™ig. BAFREETURESHIR
REWEE, OBLHY, FMEESRESEAERT
SR IRMESTIRY ?

Alan: 70 4E1R(% PARC 24T 60 4E1C ) ARPA T H Rl
W AR B S8 o SRSt ST B Y IR SRS RIS A A AE,
XL RS HARC X 264077 ARPA 35 H W i% 4 B £ i kot
FEE ., oA, HARC MI#5FMEILLEL PARC B2 ARPA.
TERPAR@mEITS, RESHLESRIEY?

Alan: FAKFRASRKZHM UL, 2R KE
R——(H AR N IEARS IR 155, BN 14 N ARG TR T,
LAY Fabde” SRR SERRE I B
MRBNKFNFKE, FEUERS AT FEHLZBER

L
s
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% 70 ERBIFRA.

Alan: 7T REME X — S BA E—T R UT B 2L FHE T
B, Wi IRERA A LRSS w2 . XE
CAE T RRRRL A SR 2R A T . FE AL 2 BRI
Ul ETHEE, fEZEAGIFIE?

Alan: FATATLAEE, WHE UIJL3E T UNDO, AAirais
HRRZEATS, BA 88 RIFRY SRR afar i 1
JHo ZEUr e R AR
REWRIDITENRZHRA—FRIZEL? TRk, &
FRIFITEILEHEEE.

Alan: FAREA “THEHURIE" XAFRE, SCHEEI TR
WER “THALRR2E" BRgEt, BRI &, #ar T ANEIE
RUORMGRRING, It BT T 2%, RESmE, K
SHSRAE W o TEIIERL,  CPEATRRERSET AT LR —
AEhid, &% (CKEHIE) BH—m G &—E e

B9 —3%” o (I'm going to have to science the shit out of this )

XTFr=m

RIMTERFS ROES = m? BHFLEIZMAA L
WX BEF RS RERTEME, FEMS.

Alan: UUAMRLL“IEGR YRR TFIG | B atne — BEE AW,
AR L TR BV B P Sk — A WERRIF AR A 0
TESE E Sk, I ) i 2 I R R s e SR S
SR 2 i R IR 2 ) R ik S B o) 1 TR A, AR XA AL T
R4S K, XIRES .

P T LUMBAR Z 300 . AT s Intel 0] DAY RIL—2%
AT, IV EIE N HLL 05 B85 (T LIF R AR T % )
PAE, BRI R348 50 FPGA REMSAEVF 2 S8 . 55
—AABEARUL, FRATUL AT LR B 2 B U U A R AR
g, JEFR R AR 1Y 255 Z 2 TN FRATTAEIBOR 22
SRR WA RS SR PRSI T, — et i E A
T R T B ARAA1A P (045 Fh CPU, {H % RE MARAS L Ao ] i,
fREAFRFM Dynabook FitRATIRAY iPad ? fRXTINS A
TR ERARGHEAD?

Alan: AN EANBYTHRRE I AR SRR SR BB L3
TR REIR B AT Zm, FUR BB Ry “ s iR (|
Uk AR A, WA ) , ik — RSB A
TR LR, SRR B ARTE Y o R 2RI E A
T, JFEITAERIE AL

Dynabook i K FIAEAR T 20 “ LIRS 27 ARk, m
ARSEBRS i o A R AR I BOA TR AT AR X L iR 55 AR 7%

RE, £iE5HEHM

5 S ERAREELL, SRR, EREMARH
KX EBWLRE?

Alan: FOZRAEHRIZMA, REHETE 60 40 (AR T LB
WIE 40, 50 4FA0) i A —A K S I B S AL X ——ARPA-
IPTO, XilFkZFR L, A 2004 4F 8 40X ML A S



o — A http://www.vpri.org/pdf/m2004001_power.pdf
MRHLBEFE—H, EIRFMZAFTEEH, ZEA
HERE?

Alan: F56, WERRAIRME 20T H A, SOREA BEBRBRORTAR 2
oAb AR P A4 . ANEL FE DTS AR AR I R 23 S b A p R
SEA- 338 TS I N AT TS A L — RN EA N A T A,
FEH AEEECA b, RIS A A L.

WAL, WML AT T — ARG B, BHERE
AHLCBAUATIY R Al B R R YL R AR
PR MESE R AGAR R, I LSS HE R — AR ZETCA” o J3—il
PO RO R MO A TR, BT LAFRE T T — 3
PEZE, BERTZERE il FoR” o ZDUT YA AEYy, wi s A
O BT DR BT, ARl RHEEDE, 45T UEH i
PAEIE 7 ok, —S NMRfiE st H— R 5

PR B LI R . X SE Y SRR SRAE TS, R
HERT .

FMERUE, WAEARE B0 AJE WU e AR 2R,
SRR KB TP (O A A RIEERT PR T, 38
Ae BT RL) . Lk, WAEE, EHEEEAREEGE AR
FETURM, BERARLE B IR HE AN A ANERPIE A B AN RE
TERE PRI A B0 TR TR B 5 e B A — N,
EREFEHTERTRE T ESXEM? REETPIKE
ERSGRBIERG?

Alan: Bob Barton MARZARBE AL #R IR THEAS . TR
ZHOUBCK H T A, AR BOR 2 0N A Re 1T Dy 25 1
TR rR, HISE A H W R 2 sl R HE RSP E Y, e
AR — EIME A R, FRAERIERKR, FriAf4
Heng, TR, HEUE R, eNTWAIEEmsam=-rmg, i
PAFRAI TR M 27 0 B X XA Tl
HEORERNHRRTIET iZ, HENRFEIN, BLEd
RS KRBTSR T #0m?

Alan: T MIREE L, BEEICALALE, Ty SCRERIR I
HIEAAGURI POl - XS TRk A, R,
XSS TG B, FURTRAE B LIGE 1. 2004 AR
MIRTEZ BT T — R IECEE (The Center of “Why” ) htip://
www.vpri.org/pdf/m2004002_center.pdf, e LIET .
ERMBIERE, REXESD/IE?

Alan: S ERERAME S Mif, — IR S0 2%, )5
AR LTI PMGE LY, JEAEAL R R . ZAELS,
FRAGBEAR B TR, B AR UR TR AR F D /N B
%o KMAKSMEN T, BT 2N A, XA
SR UE TGS, (LD T A R AT AR ]
FFRF R TREA R AL Rm?

Alan: SEBRITE , FIFAR AL TRIT——B AR USR],
TR T TRV ZHE LA LL G
IREINARLA Life Learner H?

Alan: A XHVRA T B ACH: (BB ACREA XTI R )
IRJE—ETCHT AN JE SRR AR (T sRimAEa TAMNA ) o
RELABFHHUARERLFHIRK?

Xt K Ui

Alan: FeAi iSRRI T45 NG, (HIRAMBAY
WAERE T AU C R, BRI Lt 3o 2 A RRAT A T
HEOR BN EE, AMULEHER AR, WY Pixar, J&5%

AL RE R EE W EE L, RS AR H AR,
AHMRZEH LI Seymour Cray (FHEiE: 1958 Fig
HRETHR LE—SETRAENERITEN: F
HWITEE R SR ERN = EFTEARE LENER,
JLHZ CDC 6600 I H. XxF Seymour 5 Hi L H i 1
BREAUSE?

Alan: Seymour Cray j&— MHR AN, FRERM— &R T
AR, ARE AR, BB RS 2 Y I s
Chippewa fERGE T, (HZESE [, 2 7 08 8 il A1 B
WHEH CDC 6600 Wi H & HARATEAT ) PISLAS , 830 T5x 4
KA FIRER (& AR M PRk ) 1 bR s
( JEEHT RV RN R IR ) , NCAR (EZE KAL) Z
by ——HI O K T XS ML AR, R SR AE A I R AR KR
Wi ( Chippewa Falls ) 48 “flifl2” .

WIFXAAEE I A A B e T B I 2 AT 55 4b
HEEVE RG24 1 Seymour Cray 185 1 6600 £ 41 1 1E 1% debug
T M ESZ SR RGN RGERE DR RIE,
JIT LA 8 A A AT R GEHA T g R (X2 — AT i e
Zik, B E EVLRCPAT R M 2 AR ) o XA T
Seymour — MU R YZS ], If HLI5 Wb sk T Ay 55
T CGX B LA — LRIy, MR FEos e 2 b—
PR G IR I ) o
ERXRREEHEPEAN?

Alan; MRE—2s BZE R 0PN L RANR L LI/,
R FETT EM FUB R IF TEEEN HEE LGS ?

Alan: S8 Tpshefe AR U AT TG Y — 4> () 2 AR
SR TR MU YRR AT ——— i 3K T S H AR
HIUF T o iRt 2545 B TARAIL Tl IR IRAT . IXARA NTEST -
B JLAR, AT T,

SRR EAFAE T T 2L IR IR AR IZ AR F O
BT, Al iRk 25 2 ok e stk
REFER “HHL” MRS MREAREEN
FERE, RINAZE SRR H) BN REAL A 22 6 i 2
MEYF. BB EFRAGF, SRR REETIR A R
T BAER, FRNEERTHSRBIX—EK?

Alan: F& WA RN S5 B S ) 5 R 7 0k, AN S5 iX b
LI, IR E R AR, B ZR
BURFEASHERZ, WA RS IR, G/ N )
AR B S AR B A —HE
Bob Taylor EA T ARES KM (BIFREH) BT
AmT?

Alan: {BIHARMM ) ( Dealers of Lighting ) I A& fE AL,
PR s34 AT LLE3E Mitchell Waldrop 119 2548 HL%% ) ( The Dream
Machine ) o FETIX—5, EFEHEE Bob Taylor #iA N, Joit
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R0G
FEE

(==

JEABTE PARC (9 LAEZ B IE 2 MR S/ ARPA-IPTO 19171 5
A, kS S L.

Bob Taylor 3 FEI A PIAEDT S 1254 BB k2 04, ARRS
FOERAE BY DXl e Bh A TEAR I O Al T “IEmaR” EFE, (0
TERGI 30 4 BB “2Iek&” o Bl —KIEH R 53 Ak
Hi/E Sam Altman ( YCombinator 51 ) Frffy S F—X B 412
MR 70 AERLIR R R . B R4 T .

HAEBH EFBYEEIZEAME?

Alan: 28N EIRAMRAC, WRERANTITE A F
FEAERY, REWRERNTTA R B HERIMAC
WANEIITZE, BRI — A HRM S, ARSI
PRIFAE— A A OCHE, oy e e R, Xt
S AVFREE Z2 M il R e ke s X R i SRS L AR AT LR AT
AR S BUAE 2 TR, (HEN I B E B R FEE K
HIFER

A FRFEN RN EIARTSIAT S, (FE T AZIN?

Alan:  “FRLEFTA AR B A O ITTERY AT 52 LR
50 4ERT, A EIEAT ARPA CHIHIGER T ERIFTE) -
UF TR LR HR BRI A BRI, A BRI ST
ZEXMRFIRAEZARBERER? RAAELF RIS ML
EAEL?

Alan:  “A85" A B A — P HERE ) JE 0 —— IR TE 22 1
RNE SR, SAER A 2R, IR, K
ZHRCHT AR — A, TARSERR B AT A AR AL
SR LR , i = AR R R AR G2
BREMARBRFEFRILRE, BRgEH? MA
X R AR RE S RIE B SRR

Alan: B SEbn BB TR H S A LE S GO BRI BE
WAL BRI, BTSRRI R . @

Peter Norvig: N TRERHEERIE: TREM RS0

X / Peter Norvig

Peter Norvig 225 Tl BRI AN T BEL %K, HETHHATE Google
BFFE B ( Director of Research ) , fth [A] Bt J& 28 L4548 (A
T2 fig 9w 275 28 Common Lisp Z& 1l i 5¢ )  ( Paradigms of Al
Programming: Case Studies in Common Lisp ) fl { A\ T4 HE. —Fp
AL ) (Artificial Intelligence: A Modern Approach ) HUYE /
BHEH AR, FATHE R Peter Norvig X A THAE F i it
JEFAR A R, X AT BEHORTE Google 17 FH Y MR 1E
VAR SRR A AR AR N T4 R R A X WA

Peter Nervig IR N T & &t

iB: ATEEETESAEMLESEmRE TEREHIHEE?

Peter Norvig: £ 1980 4EFIF i AFe A T REWFFEIN A T
BRI . — WP AE IR S S e, RIRikorx et
FEFHERALE, HRAKEOPEE A 1 B 4,
RIFE —R AT ERMIBI,

FRIRFRHZ P REE XA TAERE, TEFRARATH I 1277 5
i, FRAI T AN A

B HRRSRE T,

B TRATBAT A R R LB ORI IRAS 1) R 5 ik

B AR E—— I L AR B ERETAE, H
SEAEHABREA I TAERCR 2 g 2

HEA U T (M2 13X = AN R Rt

B FRAIHEEHLER =T, MIARRFT AT AR 83 )

m IRV AR, MiAE A R,

m TRATA RAIR R T 3G AT A IR A i
BlnaE e, i HLIRATA LB R 2R G Ak By o ] 2 T 15 2]
HIEER .

1950 4F, P2 RGIE: IR0 H AR BIARRARM M —B
PR, (HRTRAMRIE LA AT 58 0. 7 H 1950 4F, &
MELRENVF L RIS T VrE B 5, BRI R ATETRL .

28 TEEE 2016 4k

ia: FHBJEIFAR, TURSERRFARER?

Peter Norvig: FRINH, TEZF A . RO ALY 2 BURF AL
FFFAIEAR T 2——FR M e = FHU AR BITR 2 AR

FABARTEA & — L R SR R IR R PREE T 1A
ATRUE TS 2R BURsCEJEER, H X
TERRSES R, Tl SR A L2 R BEIRCN TS RE D AR ),
BIMAHRZ A 0T BRI, —A/NEBR, —&2%
IOAHN, B A NIRRT GPU 2R, sliE e =R RS
A G Rk ]
ia: EREFEIFHLEE?

Peter Norvig: 5 2 0 15 80 AR AR ) Y IR — K, Geoff
Hinton 2 FMA 5 R UEFT T X TR E S MUY PEEE . XTFAKUL,
A T AR A —— A R A7 32 SO T RBAR 5 AR
R, T TR TR, A = AL (IR )
Ff . MR AT AT S B s R AN I T T 4
fih g o] AR s AT SRR ELERY, MM /R (E, ]
VLB AL G5 SR GE Y — Se i 5 ) il

FOAEW], PRSI AR A )z e, M
JZ, Hinton, LeCun. Bengio, Olshausen, Osindero, Sutskever,
Courville, Ng A K A N B3t B9 2k 75 BARAF 00385 S 2 A4
R T XA W7 E— W2 U RS ? 2 ReLU S
BRELY S S 2 Ay 3RS GPU SR AT LA SR
Yo MAHEE, ABERFLN 0o LA TRA 1A R i) 1
fitte (HFRTTLIBE, FETRE RS, HHEHUSE SO . IR
HA R, X — 22 FLRRY: RS 5 ) ] LIRS ARER 1R,
XA SR LA ER & A TR AR . B 1T (AT BA
HEERE TR, PO B

VFZ R IRAFAE . AETFSEHLILSE L, FRATT A 77 TR E 1R 45
SEPR AR 2 FATTAT ATE—AN 00 B AR, TR
SR U IR R U, SRR R ISR U g, e
IR NN g (EAE AT, — ELARME T i 190 25 LE Al



2o B R BRATBAT 60 A 23 B R AL T 82 P oy
TR EFRRA—E

TEA V2B R, BRELS ) TR Rh ] R BN,
B TR R R 2], Bl — U i R R AL O
B MU AT R LR IE AL T AT 2RI, FRATR]
UM X Se g RIF S5 5 A7 M s itk A&
AT g XLl AR TGS SE A TR

FRAT ey Kb PR — A SR b B 25 A F AT AT A BRI 2%
( Recurrent Networks ) ACALFRASA], A i8BJ7MZ5 ( Recrsive Networks )
FACFRIRELEH , MR RO 4R, IR ET

TR 2 S BEN ey, PROAR L KM AE 1 AU 2
Moo MHERAXMBTMREL, FOVEA V2R, HX
BB A BT R RATE 2 TR A, b ]
DATE B BT IRAR 2] | HEIRAIFR
iB: EFREFIRENEBHEMZE HFSEXALE
BERBEFEN?

Peter Norvig: JEfY. HATHEZENT S XN TG R T
VFZ o RIS RN . 20T 2 n) . BRI, 39k
WAL, TR D ek it R, FRAT
BRR R RE T LE AT T EOE S T — P2 Rl ik
FygE . TR — AN A5 Ty 1] )2 [l it 3k 5 B —Fh oy
2, REARE TS gl U5 5 BUR X AN g 3 kAR
TH4, I Word2Vec /=42 1) Word Embedding 22 25#9 JFUHE .

AR L, R IR T

LN AR

LI NP B R NS VAR

LR S TNy RERAS AT

m IR

m AR A LSMY S ;

® Nemo J&— > RiBAY;

® Nemo J&—5f ;

m BTN T

® Nemo 2 Ui ?

® Nemo 2X{FIkNS7?

FHI SR A AR F i BEIX A3 S M IR 1) 1 P AN K
FYG, IXECRSERA SN, (H FHZ AR 25 K e I ME B,
117 L 2R 222 8 1 R T g 2 TR T R, AR
JERITEBL T BB TCRE N 1, WiA8IX LAY Nemo BE25 1535 SUAS
2% . WAFTRATAT LU Word Embedding 45 AR S fifg phe i3 46 7] £
FATETTEE Modus Ponens Embedding ( 4325 HLN, —Fpglzii 2
HEFALIN ) 17 AR “And A HOA R B, W B XA
TGRS, FATTR A AT LA 3T fa] ef o 3 Rl R 244 24 17
TR — AT AT U

YA IR S EEATE AR Eid 2
TR ENR RS 284007, JRA:, J0ie Ax 2eil
REOUAL, B AT APy, R —FOCHEY S, T2
AEH A H o RIS TR 2 2 (9 AlphaGo, WAL TR,
ie]: FATHILMEE T ? A1t 4 Common Lisp REER R
57 ?

Peter Norvig: FRIA A Common Lisp [ AR SERE VA A A4~

Xt K Ui

TS WRARIEIR] 1981 48, Lisp BeRVEYI2E, BB HA W
XSS R EIE AN C I F T IR

m SO 5

B R AR R R B 5

B SRR GRS, R & A Ak R R AR B

m E A TS (sublanguage ) (HEANE T E
AR5, HRACKE T —£) ;

m AAEHEAEA - i85 - FTEMEA

m AR BRI R, M BN R

B EATHIGORIR Y A

B g A E LA E TR E IR

WA, BR T 2 Z A ITAT X SRR A d2 i R S AR
B W P AULTE B AU T, 1 Common Lisp A9 52BN
A —— W CL IR TR 1958 ARG 5 A~ 5
W FUE R — 2 AR RSG5 .

EFUE, AR ERRATER, F2HZR KR,
WIS T —2 10 5 5t , MF 2 IR BBVE R ZE &
FIREM:, JLHOZARSE R B . FRARS A — B i 5 H
T8RS, AR EA 12T (SURTE C I B/ BRI A ) o
ia: FERFK10FE, FRABLBERTRELRETRE
EFIANTEEINHFZFIN, EREBITABEEFT?

Peter Norvig: Hln2= 2o (00 &R ) B TARR—
ALY, B NSNS T s s AR esds e
PG ] P BT —RE, IP AR EWRE A TR B
a2 L GRS L R IR T DAY . (ER AR E
HOFLERA R, TEA R T 5207 T R ) il BR T

FALN R WG ) B KRR TR SR AL — & HEATHL &S
o RGN IT R R S B R L HATIR AT — K
PRI, AR AT DL SCRRL T IR e g O ik,
assertTrue 8{3% assertEquals, FRATAFEHMILSRE, Wikis
I . AT e . X LA KRR s 45 ok A S . R X
L 2 IR AR U € T N B I e & e PN DK B
A TREBFINLES > N —FEME, BIEHN . A ARV,
ia]: HENKGTEMEITHRAAIEERRR, Mix
milgBa S R?

Peter Norvig: TRAWECRRLGERT | i LA BTT .
ANTEGRMCHEE THERS, XIERRTL EMTIE, B
PIPRTEAL IR R G0 52 A PERIE SR G 38 M 3 00 R T TR AT 2255,
S5 BT TP RN St T AT FFSE 5URIER
PETRRITAR IR FEACLR . AR BT, H—IAN TR
RER AR Z )G, A FE T A TR, My 7T
FERY— 5. N T RE TAEF AL FaR WL i = T iy
ARG B N — 0 2 3%, ARAR AT LAIA K 3 3 B AR FUR 5 22
TEC NIRRT ARA I — S ML & R R
AT EHETE Google
[@: Google “ZXBEIFHE L, RERS T HFEmME”
XA L R E ARG ?

Peter Norvig: 8 14 5] F Sl W 5% B¢ Michele Banko Fil Eric
Brill &1 — i & T Hriml M HE T Sk i S0, i) A B
IZREE AT 3 RO T e S B S . R it A 2 )
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BRSZAnUL, 15— 2L AN WA . R AT DL RIE S0 “ K
BAE” T, BB, XA A B RS A I 25
B Re A AR —— FEEETC A H I ) A 3 L Y
AEVE SO RS, BTRL, WARARHAR TEdE L, R
PRIRAT (o R e LT SE AT T — A 1R
N, RATLUAEZ 08 R M.

FFLATE R, Kam 555 A5 1 e BT i Bl SR S A A Bl
SR ELIEAT PR 1) TAEAE TR W S KRG AL LB IE
TS EN rh  TAR S, XA TARIE R KR ZHL i i)
ZHIIKsh Sy o IEAN Pat Winston JITUE:  “ AN TR BERUG 4T
M E AT, 8 Tan Rl Ema, A T8 b
P AR F R A TR R o 2, 7
jB: BA—ZFK “Alfirst” AT} Google BEkE{TA?
“UEH” 1Y Google J&:— A BRI R A H:
PRyt —A2if), FRATHGE IR 0] 10 A T2 5, SRR
SR B S AWM IR RIS, AR 19 Google, CEO
Sundar Pichai BE5E TJESE, EAMGE T E A&, BT
AL, B, EWE YIRFLEN, R FENFE
B i, Google Now HIRRIZ LA T, ERBEME XK
FRNG, ZHTURGEE T PR LA 0y, BB S R 5 B AR St
T a—— WA TR . BT Rl RTE ELIBE R L ml LAAB AT
K, Google AR % AT AT YR SLFH

Xt FAR B R, 80% LA 1+ (1A 8] SRk iy S 2 k3 AR 5
] AN BT BB SE S5, DR P AT L 220 R A 1
XTEE, TIEEE TR, RS 20% HEE 2% W E
FERT TS BRI AR S5 o i DL B B A 00 S A o, DI SR
Bhe. WG, ROETRATITUY “Al-fist”

®

Peter Norvig:

Peter Nervig £ Google

& AREGER AL & EI AR S 2

Peter Nervig: FRAR I HuatE A T — T WEA TS 0L 4 A5 A
WM (FEDEEEEM TR ) o Xk TIREPH
SEE A S B2 AE R T T BOCTE X AR, {EE )
TR RN B G, ARSI T (R, FRAT
BB BRI . FRIFIRJE BB ECF, FARTE B
A IR ERECEIEY], RM{Egf ymntasgK ) .

RFEEAN G, XY THENTT 5L, AiH— AR
PXEER, R R TR AR sk Ak MR R (TRt T
PUAREZ RAE R ARG , AR SR T TARIRAS, BT LATRSEAS
T E R I X TARRIPIAE ) o BFSEA: B BOR IR A= AR A D
FITF THEmh, MIREAE T ARITEE CREEET (YR
AR ), FRE B T T2 5 AR5 I F5 L eI
KT 1 R R AR . FRIERE S22 1y 2 R I B A I 55
B A AVELR AR PR -
ia]: {R7E Google kit 42

Peter Norvig: 7E Google fel g 2 — R S AT B fif g4
ARSI AFe 2z b, e Z2 Ayt A B F RSS2 an
MRAGCUEZIE, AR, FAEHA NG A E AL
TWHEN, XERERABMERIEA RIS S50 H W AR
b PR A AT AR R, HRE R — e m R RS R 5,

30 BB 2016 4k

I HLIRARTE T (4 11 B IEAE A S5 S TR A Y . ZEJIRSEIi H B,
FRAN I A €T 22 1) 2 V) 38 RS —— i R A e W) 11 R e
i), —AIH BRI, K3 H BB 45 Al AR
PRBE T TR 2, LA BAE s R A SE L H AR 40
A Google REACHS, FUZUIRIEA — M8, FaT LMK
TSR T 528, BEX MR RS EA R, KRR
SIPEATACHS A, SXREFR AR AT LAY i AT BA AR 7= i AR, i L
WA NFA

WHRZ MU, WEPE, SCRYSEAL B, IR T AR Y
ATIRILG, Google BYF f8 3 T/, (HAG P2 AN m] skt G 119
Tt b —Lemf Sl KR, 58P, UKk
%5 Quora )25,

[@: ZEMN Google ZH, REIBEEEFAMZ (NASA)
HERSHIINTEREA, ELETRBOIES
Google F) TIERAIAE? AW LNER?

Peter Norvig: FEE TR S Google AR L IL[F Z AL &A1)
AT — R T HOlIF H SRR Ry 51T, XS AARTE BT
PEfdidr . L ARLEHE S & HEORRY R, BRI, Ml 7e ks
FEIH ST E AR AR .

[ AF A —2e 22 5% EEFARHH Gene Kranz B it —
WA CRMORZEFI %S (Failure is not an option ) o~ JE[H
TR G T A IULLTRE AT, AR — AR AT T fE
BK Y1, Ik, FFEWIL/NG . Google HYIHLH 1 Bl 1111 T 42
I Adam Savage AL (5 Jeff Dean AHE TR ) “RIGH &=
A —FPEEE (Failure is always an option) ” o Google M,

BN R R AR, BT 0 2% 2 48T LA RICRR Fh ik
5 T Google, AT IS FATAT LATEH P & RIS R Z BT TS 4 0E,
AT I 2 — M RBOEE . AT LAER R I g 2] e e,
(7 1) 52 S8 5200 1 FH P 8508, 30 A 58 B A Jmp 2 AR I

— 5 DR Ry R I U A A AR 25 5, D3 — 7 i i T
23 [ R AR EL R (S WIRAEIRA ARG ), P sl BURF
SR 2ESE, FET X, Google WAL HENHIH ,
JEAECAT 3T H il GE S0 H i e
i8]: fRRIMAEF I RERI FF R 5 |RTH RERLE IR ?

Peter Norvig: SR T RERHAT 55 075 fc b, I HASWT itk
XA B

T — R I BB R T IR ARl
X777, TR CTRATEAERT R T X, S5
IEEIFAE” o B AOXERR : fRR RSN R 2ERY
%7 sF U, BN CAUCE T, R ERH X 17
WIFRATA B ESE, S HRHEAR, B 5 TR IBUR
W, sCE Uit R SOR T, XS D TR I, 3R
TG VRIRIZIN R B 58, AR BT A IESE , 5 b
TRURRHEA T LA

BFRIEFZE
B (ATEEE: —MIRTTE) ERAHRAN?

Peter Norvig: JEMY, FIEFE RIS Ty, HEDRTE—4F
R[]



ia: KR—BWRE, RHATERIREER(ALEEE
—MIARFE) EASTHM, HMAAEIATERE
RIZT B Y STk ?

Peter Norvig: BUFEIE &M FRIEEN (AN TR BE: —Fh
BATT ) EARFK T — DA E R AR, 7E hups//
github.com/aimacode I, & 7] LA 4% 2 Java. Python 1 JavaScript
THA, FA—HEF R TTEE . R TR AR
ARSI, FRATIE A AR AL wtorial B1RHRIZR ], 1AL,
GitHub b A AL BN T RED T, AR A AT STk
ig]: BREEATFFR (Khan Academy) #1 Udacity —
HRELEZR, TUEANERE “+&£7 gEia—
IR

Peter Norvig: Hifll v e 2 14F, 53 /& 10000 4>/, 3
R 23 TS5 . MR LA BN GRr iR R i A 22 5 (HECIE
WSEIFAE S S, PITF2#BE AT Udacity 3 224 AL T HARERI,
THVRRIETSS it 2] HEWR EIE AR T . RS2 # Y
IR FARRRSUE ¢, RS EET S
R ) 2o R, ARSIk L T~ — D8, BB

Xt K Ui

AN NI . LTI TTRERY, Il e 2
B iE ], eI TSNy, SR LU S A Z I
FRIGHART, XAEM FIRARMEE R . I, e, &k
IR, FA I AR s . ST ISCE 20 TAE, JRoAT TR ZExA>
Nt sRAFA PSR Z s I, IR FRAT TR 5 ZANOE 24
SEERH AR TAE . Bk, TELRBTIR EE R A RN
ARTI IS, RIS N 22 SR E AL 2 o

ia): WFRIFHREREIE GtENEFIEIT) (Udacity)
XIVIRTE, SRR ?

Peter Norvig: FRIHX IR, KB (ANEREET
PR ) REHRLFR . BN, oA S 5 20 S
FPRIEAR . FRAMEIEZ A FRATIL T i — 25558 ( FE2IE TR
FEPERERT, W KL M) MK ARG ) o AR
GLREMSTME . AR RB EZMRGER, AR R
FIRPANIERR” , [ A] DIk A BN — 2 5, ik
FBATAGE R HHOy R8T fh A TN TR s, IR
I IR AR X AR R BT T 15 9, FRaB ARSI
ZMFPEL, R ST, RN AT T 2 AL R S
ek, @

MINIX 30 4F. 2 255 20l

Linux & 28 A BTV, TE 1 B3 4R R ——MINIX %]
BAEAT 30 4RI A2 T, A obbe g a4 R 0 A AR T 5 s 2 L
MINIX ke, LARCE M Linux (09 #9055 A8 3682,
VEI MINIX (& FFRATRE 22— Lo 200 50, oo de )2 ¢
THRAERGN, AR TR TR, B T HAb
SRR (NI HAFE ) o JEIe MINIX 82 Linux B EFESS
KA Wi B A IR Z A e s, DRy T IR EL A
AT, FAVCESTE AT B2

Er

u BB IR SRR 2 i R ST G P A R kB 1T

wERPERT DA AR ], 2R T R A RS

w AR AR AR S AR T 40 TR

1960 4F, TR HE T 24 — R B [ 258 2 R/l B A
BRHFIENL, &0 IBM709, SRS AR T4 1) B fili——
I iPad LB 7 JT4%, RAM L& K 7300 ff5——(H IBM709
LTI B i R T i — A 80 B LR
J I H FORTRAN SRR R, FRR X 2R 444k b T
AT EEE JUA/NEZ G, FTERYE 132 5T 8 i s 48 L i 45
S, AE FORTRAN i) Pt I sl — 4125, #5800
PEEEIR, MR LA /NS R R AT K

NTHRP RS RS, KEBETHET BN R
45, MHERAIRT RS (CTSS) o F Al LA 28 B 2 2 o 5k
ek, SRR ABUN R RS, [ S &R AEiE1TIH
WAL BRAE 55 7E 1964 4F, FRAEF T, DRI = A RS
I LR BT B AR AT, — B2 5HR T ENESER
G, XA ZR BRSNS R Rl - X AR E & B P BRI R 55
FATAT DU S AE 2T 0.0 MUAR, XA REGEPEFR R MULTICS

( MULTiplexed Information and Computing Service ) . KIEE i,
MULTICS ¥ EIAR £, 55— RRARFras K RAM i
T GE 645 1) 288KB W A7, fJa fEeiff T PL/1 4R 4% Z )5,
MULTICS 4 T 44 LUR 8hig 7. #RT, DR 92 s AR P 2k ¢
DO T ATH, BT A9 & A B Ken Thompson,
Thompson A7 5 FhFNIEC, ALAS LAEAE TR (L 52— A4
VLAY MULTICS. £E 1973 4E MULTICS #t ARG, a4t
ST R I 2R A, B JE A5 LR M Y i SRR AE 2000 4F
10 730 H, Z[AEEIETTT 27 4F,

[71 3 D1 /R S256%8 22 )5, Thompson %5 T — &5 K AKHL Ik PDP-
7, fbAEX G H D ANC g S S 7 MULTICS (MR,
THK HEER S —2 T, Thompson A9 [F] 55 Brian Kernighan pis
HAFRH UNICS (UNIplexed Information and Computing Service ) o
JSAE I AS BRI A7 AT PRUR B IR 1 BOC & S, ZAE% MULTICS
M H R T UNICS, HIAZ U T Rk, ANk Z )58 Wi dF R
UNIX, T EANRERIEARE IR T, A BHME S Unix,

1972 4%, Thompson 5 Dl R 52 45 %5 (1 55 — 44 [6] ¢ Dennis
Ritchie 2% T #5484, I8 Unix 7E T —AN4i 1548, 1 Ritchie 1F
JE CHH MBS, AT —F4E PDP-11 2RARAE A C il
SEEE T UNIX, JEok, UNIX U TILASNERRRAS, H# 1975 4F
DURSERZE D) 300 ST B A& K UNIX V6 FUZ4 RAEMfi . i
T PDP-11 K32, UNIX AR HAE 4 iAok

T 1977 4%, & J8 3 M UK + K 2% 1 John Lions 7 V6 [ IR
RS TR, BATRRREE L, AR BOa TR
LR Lions (94ER UNIX V6 #if .

2 DUIR 200 2 (AT 5 T DA BT 24 2 A e A AT i 7
S, RNz —f——This had to stop. 76 F — AT (1979
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il
=

(==

(LTS |

ERINVT) BT IES T Unix 55805 42g A 2R,

SEARAME R GORAR [ )5 2 .l f B SR BB A A, 4t
RPN ZIHTEAT . UNIX [ DT 2 7E Peter Salus 1994 4F
A5 A I 5

MINIXH B3

HH 1984 EFR Y FIFL AT RIS UNIX V7, BAf3R7E
BT RE P P AR, A RS R A A AT T4 e — A
UNIX AWM EAE R G, A IX A4 1 MIni—uNIX 2 MINIX
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