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! Crevier ,Daniel (1993) . Al: The Tumultuous search for Artifical Intelligence .New
York.p203.
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" s biuo S Al 2l § Gany
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oazlll

auaalls ['] 1993-1987 5 1980-1974 3 ety slid cabiad clia oS
Lo clls 8 Ley ¢ il laldl e

AW Lem A Lo : 1966

B, da bl Aol e i W dmn Il KA (145:1970

s ol olales™ 5,48

! The Brain Makers :Genius,Ego, And Greed in the Quest for Machines tgat think .New
York

2 Kurzweil , Ray (2005) . “The Singularity is Near” p.263

¥ Kurzweil , (2005) . p.264

* Russell ,Stuart J; Norvig ,Peter (2003), Artificial Intelligence . p 24
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LISP & liSls Bge Ll 11987

Lewgzll 5yalee Jid oo (Lol (€11 e puzdl 3lasy ¢l 11988
Azl A

Bugazd 8 asd) Lalas¥ Bliwy 445 Aaglis 11993

cowalsed! duzd) (e 5T90aSTN 9, Adua¥! Calua¥ 3l e ldn )

1969 ale Aadall ol unmnll SIS Jid

At el § Loy ¢ dlail) Slusoll Alhpudl Jloudl of ISl cdias
ol SNARC allaig (3haiell &auasll Warren McCulloch § Walter Pitts
Call (o Sldpuasell ;3191 @ Lee Al @39 Boge gl milidl Guds § ¢ (Sudso
w2l

 (General Problem Solver(' 5 The Logic Theorist (e zaly 7l day
UwsS cidgll ells § AST suely Saa)l dxllany Boldl Sluagylesdl coy
tlgo « (SI1 yaga 4l e gl el § 4] Jang sl alaill pSadll geams!
Lelio of Lol o

INS (e ¥ ¢ D39, 2lilyd 0,80l () ¢ il Ll aleia¥l e bl o
e Lll @ Bald 06 w8" Lyl o Jhlazy adgiy dtassd dallll 54l
sl Ss¥ § wludl el gl [Tl By il 3lsly @lasl

b, Al daghall, S35 ) YY1 (2004) 5258 52-107
2 Crevier ,Daniel (1993) pp .5-102.
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e Apranll SISl alaa¥! Jbs [ .oldsledl) Blsls Slimead! § ayylil]
o Al anng puiadl slele o Bualig ¢ duis Jlell gyl Blxdl
2 Jlasl " ol e 4] 5L e

Jes slel lowie ¢« lidnled)] Cavatin § Aasnll A 70 s il gl
iny o 1] goely 3l e plaza¥) el ] 0,515 ldons) dadnss aledssa Gy
Jda g oD,

-1974 First Al Winter:1980-1974 ‘a\.c Lf\.ﬁa.@‘{\ 0L Jo¥t elisdl
1980

Jad Al olusSy wlalany sl oYl KUl oyt ¢ Sldaad! 3
o5l ol wal Lagealy G ISl gaie uuas § (Sl oK 51l
¢ B9l milidl 3am=i o Lastiey ¢ Jummiane Sy iladgdll adw pdy I S5l
Sla) BLaSTal Be] o3 ¢ dds gl 3 plilaa¥ SEUI gl Lazs
DlS Gy B aae sud Goyas dacwd) 25 dall ol Aelila ¥ sl
oo ol e 09 dladl dady O (S Lo s9us e aST gl (Sadio o85Le
CLaSEal o3 ¢ clidpaiadl S5 1gl § lilay ¥ (KA alall lpa¥l 3 Slgasal
)53 Ll o dals Al glaille 2l domepdl 3 B LSS

o3 ¥ e dl 3 e il ! U1 il < 1973 ale (3
5585 O (il ¢ 0y,85 wanily Busall ALl § (plilaa¥ (KA &byl AL

! McCorduck 2004, pp.104 ,Russell & Norvig 2003, p.22
Z Crevier 1993 ,p214.
% Crevier 1993 ,P.P 163-196.
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drg e ,S39.63Y aslall 3 £l (KA G sl T Jad Sy ¥ 4
oo dadall O aan Les ¢ " elimaiad " ol " plotiW Hleeasy) " A e dyuedl]
izl @l Sl (e adgrinw Blai ASY slibaia¥ o0 Silialylss
Mol Sllass ! Jad b dalie 0959

EVRERERP S RES TN D RURS KA N A TP -t I PN S (P
el (S sl e "l Aaladl ()2 cigug I el oS 1973 ale @
oY (3 S (1) gasmr 3lidig (HKe 0529 widse Wliss 33y s
"Byl e (£l KA 3 Lole C8yanll @5 loas¥) Hlmasy) A" o]

Sypaiaol Siilzms] § (Sl (S by JalST1 el Sazll ) a2l ol
(eSalny (uSanly By60)) Slasladl (o Jol8 sue § (Fllao¥l oS0 Sl
£954a) Alvey Tuy Ledie « 1983 sle G auly Bl (de Zexdl clim] o1y ()
> Badiuo (o Gyl Bye (Flilaa oK Jiges § (Rillayall 2esSell fon
o O GLL Geolsedl Jamdl g9l Blomial qulias] dsiz Osele 350 dasdy
e s> oS5 @ (@ly Ladd Busill ALl Lolsl aldlaill e sae Alvey
Al Al L) Jsgad by ¢ bl Sl e, 4 ae dols ¢ Joull Sorudl

i lebparad) J5lgl § Lyl Jsgas culiangas

4elbull el au)line IS5 ciand ¢ ool 0yall e alaradl I
Oxdle ("DARPA" ily oY1 Adgyally « "ARPA" uily Il d89,all) deuaal
JCR  pasy 228, Judladl (po Jlal) po (£lilaa¥l o€ Sleyd ol gl
ety ¢ poliea¥ Ligans” « DARPA (3 dwgatl ! (usoll yuall « Licklider

! BBC Controversy Lighthill debate 1973". BBC "Controversy" debates series.
ARTIFICIAL_INTELLIGENCE-APPLICATIONS INSTITUTE. 1973. Retrieved 13
August 2010
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R EN PPN JCOP [V RIPRPH (PESRESN RS- TN (RUEN [ FOCI AR
O . oliiadl § a5l gaill (pe Lilas Azsll pe Sl Jgad Lylo uad @
o3 Bugall &,Suall claanll (any Goyd gl pes oF wld] 0¥ ori> Ll e
posll aclug o AL Jle Gytus e (Ll oKl Elny] il fae @uuas
O I (3G ,0%1 Aoyl A gz ) Ao liedl DARPA Aol yag Lighthill .45 Leaie
@b@;@ét@ugt@)llﬂéwgw\ﬂ;lsﬂlal@\pla.m
¢ Badze Blaal @3 Badme auylis I DARPA Jlgal duzss @3 sl Jeazadl
cosall o OS¢ 1974 ale Jolxy aS5all §yl5) Aalasly alazadl wbbudl Jie
(FllaaY KU1 an,Lad bges (e sgiall

Problems: JSLaidl

Limited computer power: 83940 yigeaS 48l JSLi

L dae ool (ol Slmsy 8K Anllas Ay ol 28K 5,515 ellia (S5 o]
Slspies agdall Bl 9 o bl OLbisS sy Joe madss o3 « JUL Joise e
3la Jale [] 8,811 conliy e JS o 1da o8« 1add AalS b e 0098
S plas o) e gl S5 ¥ 68 S9uaS B3l (0l 1976 ale § clidlygn
Wil ll judty gueSIl 898 (£l oW1 K Callazy 1ld 789 .l ol
OS¢ Jamins 1da ¢ Agae Aie opo J3T. Glasdly 8yuall ol sl L cllass I
¢ i5esaSI B85y 3lats Lad [T Bl 3 S oMl s F 05as « B3l 5505 e

! Crevier 1993,p.65

2 Crevier 1993, pp. 146-148, see also Buchanan 2005, p.56: "Early programs were
necessarily limited in scope by the size and speed of memory"

¥ Moravec 1976. McCarthy has always disagreed with Moravec, back to their early days
together at SAIL. He states "l would say that 50 years ago, the machine capability was
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onall 4Sad 48,mdly 2oLl (e CadSIl lhud Aayllas 3ymme O clidlga 503
sl e 5ol8 Aalall (ol e TS Sl cllatiw adll cdgll (§ 2yaall
5,0 claghes (llaw « 2011 ale (e Blasl (MIPS 1000) &6l / Slides 910
sl O ¢ &ylally MIPS 1.000.000 I 10.000 (o deeall dpgulsll
2¥95 oMl 5 i ol yaua A3l a) 1-Cray « 1976 ale 3 (3dloc yiguseS
S mlase gl MIPS 130 ) 80 Jls> e logd Bals ¢ (9o cadle 8 9
MIPS. 1 (ye J8T 32> cidgll clld 3 o dgeill

Intractability and the combinatorial : (2l Hl=ai¥ly sl
explosion:

(IsS asiad 1971 ale Alas e £ly) o)lS 5)Ladsy w( b1« 1972 ale 3
ez 3) oo sl 3 Y Ll (Sl Y Loy (1 IS e gl Hlia o
oo Laygend (S ¥ il LA ol Gl Joladl slemy) cillaz, (eMls ol
gl O Gy 1 o0 aSEL) s (e 38U JSLALN (685 Louie Y] 590aSTIl By
dl e e st of (Sl oEI Losiag G "Gl Jol> e
I Buagie alsst

Commonsense knowledge and reasoning . J¥azu¥ly ageall 43,00

G o 30l Jie Zedl sl KU clagdes o duall dlan
a3 Lo Lo 5,58 ) melindl zlimy elladl Joo ciloslall oo Shila Bud daudall
Lty (&) Lot @lane zalidl cdymy o i cullay die Siaety Lo ol die ey
oo Wila S il sda o Osixldl addS) b pley @Il e Jakall

much too small, but by 30 years ago, machine capability wasn't the real problem.” in a
CNET interview. (Skillings 2006)
11973 Russell & Norvig 2003, pp. 9, 21-22 and Lighthill
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Moravec's paradox: <lcdlyge 48,lan

OS¢ 3gaST Ba¥ Gud o Bsoaidl oISAL Uy b el i)
b plabeia¥l 09 43,301 e of dagll (e Capanll Yo Aapud) A sl Aa
Al Cos el el

Lol Jlme § Zemdl § b puds (ha) s pwds (G lda delug
N cliparadl apntie Jolzxaligss,dlg
.The frame and qualification problems . Jualilly ;¥ JSLiw

bl lseuzial il (55 Os2 Jie) (flibae¥ o811 il 2 43S
ASanll ol Ldasall e ol @1 Aalall il il Juites Ogagatn ¥ ol
Jie) gz laie lgysl da) . dds glaill JSea (e wilad elya] 09 (o218
IS Jo Agleel (oyddl slaidly syl e slaidl

End of funding: Ligexll 2L

Aoyl AesSaell Ja) (Sl oK Elomsd clgn a1 Y cya st
8 cabd Ll 39 ¢ pads 5ha) pie caw LLeYL (NRC 9 DARPA
(Sl KA Jlxe § &z sll e Sl (e Goya5 Jagadl!

Lozl s3> a1l ALPAC )85 p(ls Leic 1966 ale die Lacill Ty
ale 30).meadl US o zmas All pudaell gl o 993 Ogule 20 BLas| aay 2SI
Basl) aSLall § (£l (€A byl Wl (e Lighthill ,a5 wawl 1973
Sl elas J) ooy "Ragaall adlual” geans 3 sllaa¥l €0 po, il Sl

! McCorduck 2004, pp. 300 & 421; Crevier 1993, pp. 113-114; Moravec 1988, p. 13; Lenat
& Guha 1989, (Introduction)

2 McCorduck 2004, p. 456, Moravec 1988, pp 15

% McCorduck 2004, pp. 280-281, Crevier 1993, p. 110, Russell & Norvig 2003, p. 21 and
NRC 1999 under "Success in Speech Recognition”.
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(£l Y K Ll Jiges e

29" o] Auadlsll pe maladedll (e Aol 3 pslll clidlige sila (AT
AU e Mlia S ¢ U5 pag [T Bl AL BT (0 A8 3 ot Ll e pakall
Bglile bogiad (o215 Lyls il 1969 ale (3 dlidudle Jyind 5,8) die gy
L e gl il oo Yoty ¢ el g dagll L Sl g

Lylo e liadl § il g1 el (#ag ¥ ALK sl il o
Jie ¢ Amesly Claal &l3 Baame anlie J) JIsd) duizsi @3 ¢ I3 (e Yoy
711 .28, 2Ll 5,15 dalasly dazrad ) lLLI

second Al winter (1987—) : 1993-1987 £lila ¥ (€Il Ll +Lrid)
1993

@ wlisldll § (adsily Sl KL Jlect) otz ooluzdl pas)
Ll Ll Jid i 5l ¥ O L 2slazd¥l delaall SeadISI o)
o« oall lide Jhd e Adeall Jolndl (o Aegine Aogame skt
Sl @ Jrll saiael ¢ 23 g [T Gardatld 15 oS5 o Lz sI53Sall of el
sk cll3 8 Ley ¢ Ll o dpuall Jale .olslanY) (e @)l e puis

! Crevier 1993, pp.115-116 (on whom this account is based). Other views include
McCorduck 2004, pp. 306-313 and NRC 1999 under "Success in Speech Recognition™.

2 Crevier 1993, p. 115. Moravec explains, "Their initial promises to DARPA had been
much too optimistic. Of course, what they delivered stopped considerably short of that. But
they felt they couldn't in their next proposal promise less than in the first one, so they
promised more."

® NRC 1999 under "Shift to Applied Research Increases Investment." While the
autonomous tank was a failure, the battle management system (called "DART") proved to
be enormously successful, saving billions in the first Gulf War, repaying the investment
and justifying the DARPA's pragmatic policy, at least as far as DARPA was concerned.

* Newquist 1994, pp. 501
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: Al Winter ¢Lid|

& disatll glagsl e loms Oty " (Flidasa¥l oK el " mllasas $lio
Slas e 75 08 Bl LalasU el O (oo (818 9ol Losie 1974 5le
el @ By mdslie B [T .Sl Ladin J Lus oly 3kl
Sl oo Aadae o (FllaY! KA Gile o Slidpaad) Jlgly clidglet)
Il

Bl Ggd (2Ll sl ¥ s Gudlall 3 aS Siga> e pdge sl OF
oo LSU 90eS B3l i 1987 ale § aimmill (slilas¥) (S
0o $98 Cmial 1987 ale §9 89ally depudl 3ykae Sy udS5 IBM 9 Apple
Lldd dmg o i aay o Lasés 5300l Laaino G el (LY Lisp 552
) alisg Bades o Moo slule cimi Lasd Aol Aelivo stats o3

« XCON e « Aoear bl 8 el dedai¥l o8l &l o s« Blall 4l 4
"9t ¢ olanll e 19iSets @I ¢ e casall e O L el dlaal,

e M e ellac) wie Acgpe elas i 15685, oF Sy « JUL Juiw e)
Slgias Jb ladguzs @3 (S ((Jealidl ASin Jie) JSLAL 2uiyd 152899 « (2pole
N o bl lBleadl pany 3 ladd oSy ¢ Sode Lol Bl Aelasyl e

! Crevier 1993, pp. 203. Al winter was first used as the title of a seminar on the subject for
the Association for the Advancement of Artificial Intelligence.

2 Newquist 1994, pp. 359-379, McCorduck 2004, p. 435, Crevier 1993, pp. 209-210

¥ McCorduck 2004, p. 435 (who cites institutional reasons for their ultimate failure),
Newquist 1994, pp. 258-283 (who cites limited deployment within corporations), Crevier
1993, pp. 204-208 (who cites the difficulty of truth maintenance, i.e., learning and
updating), Lenat & Guha 1989, Introduction (who emphasizes the brittleness and the
inability to handle excessive qualification.)
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S alie ae Jlxdl s LS [7] 2010 ale ol diuions o o "disyle
11 Jaill GSan 0 Lo i€ el cladgnll oS « 6,53 sl

Mozl @3 of cewddl of flilai¥! oKAU 4S54 300 oo AST @2 @3
S o Jo¥ &latll Az sl sl) JI lad o Les « 1993 ple Bl Jolms Lile
ol The Brain Makers § HP Newquist <,S3 o 1994 ale § . £llasYl
e G ey 451 gy - lmtd) i 8- (£lilaa¥ oS0 Coyall Lanadl”
" Apaall Al ezl 7 Ll

Nouvelle Al and embodied :uuz=ill Jaally ouxdl slla ¥ KLU
reason

B Bl s 6 J) oatm Wl oo douall Lo« aldgslet)! 505l @
¢ il sEAN HLIY 4l lsaazel ual [] lisag, )l e dotny ¢ £l
sladly clymally @llall byl ) Aoy (g8 - pr L 058G OF JI A g Laes
Ssiadl ShLL 29500 Lumll ShLA sda 0L Isdale ual . @llall pe Jalaslly

! McCorduck 2004, pp. 430431

2 McCorduck 2004, p. 441, Crevier 1993, p. 212. McCorduck writes "Two and a half
decades later, we can see that the Japanese didn't quite meet all of those ambitious goals.

® Newquist 1994, pp. 476

* McCorduck 2004, pp. 454-462
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of e e I Jaud¥l e 25,10 2sliall 203 0 ) a by (slibaia¥l oKL
11 (1980 ple LeasSslll e slo Joe aBg3) oy Anllan o aukons

Manhdd) cals ¥ LY (lgiay 1990 ale Syuie S dutx ) didyg
IS 2alnall Ssapll allss Tunyd (4Soy 39y Gisusnl sl Gugal []
A z3ges Jiadl ga @Iladl” o sl By 950 ) 39001 ol Foloma ¢ dilio

Lidyaa o @1 Jsoladll JS e (atomy &1 ) Lales Giaza (51 )
Sl @ [ 0lo¥ o S 35 cnlin JSo Le spad) (2 Al
Jaall 3g0,l Azllas 73905 Ll sl clole oo ptall (ad) ¢ caldaadlly
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! Moravec (1988, p. 20) writes: "I am confident that this bottom-up route to artificial
intelligence will one date meet the traditional top-down route more than half way, ready to
provide the real world competence and the commonsense knowledge that has been so
frustratingly elusive in reasoning programs. Fully intelligent machines will result when the
metaphorical golden spike is driven uniting the two efforts."

2 Crevier 1993, pp. 183-190

% Brooks, Robert A. (1990). "Elephants Don't Play Chess" (PDF). Robotics and
Autonomous .

* Brooks 1990, p. 3
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Institutional factors  : duwsll Jolgall

G b Wk obeldl mbas § slbaY K0 LK g 5T Jele
(8 old . Slamsdl saate Sy b (sl (S e Sl
Bodate Sgmdl (e 631 el Lgales (@ JSLaLl wadd aoye (£l
& Slaazdl Py sLadll SlyloY M e Jsgetl] duzgs oy . iliayasenl|
olus e ¢ pud IS " Aalad! Sbgimll” 2lasd slomsl lia (58w « Aalll
s J8%y Slaiased] Badaie Coedl ayliie

Economic factors : 45Laid! Jales

laalzedl § Alill (ads § L Ao abosll slazd¥ § (ELeSEY) oty
09 Sl SN Syl e 0l @8las ) "delusd) bigizel | sl 535
a3 A Ll 8yghas 8T an)lie 3 oidlgnl Boadl § 0ot pucny O L
JORES IRt AR U ST TS RE B DRE ) (FUNTC[PUESER 3 (PR R PRI
[« saeall 3SLell § Loliaid¥l & w8y 3 sl Lighthill y,a5 o ,SIUL
zoldl ¢l ladd ga Jlgudl oSy clagazs o) J) claladl opyhs! e
a5 o e

Insufficient computing capability : 438K & dwgzll 5,48

o 08 Landl SISAT SUISS) @b @3 ¢ Lsgadl Gls (0 S By 3
G BAS Ly Byud Lo > ) Abd) wilSad) ez Bllas LSTs! o
ol salasy

Empty pipeline : §,lé bl as-

bl xS L g eisially gl cumdl o @8Mall 4y ailiadl (ye
Jl oyos 382 sl ¢ anbtll Comdl 3 uss ey gwledl Coxdl 3 auadll

! Muggleton, Stephen (10 July 2007). "Obituary: Donald Michie". the Guardian. Retrieved
2 December 2022.
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dl o8 gl Eumdl (ass o) JU Lo BLe ¢ 1da (e Bugui laes lagdas
A Slgad) pany (§ Bagudld ALGET Lo oloisEl (3 (o lass)

Lsiw of £l e[« 2008 ale 3 Juia jues sl 1ia aus
Lty Aiolin Lslia cuwn oSG @ oldsladl (3100 3 Bl dakasy!
@ Ll Gpmdl § bigetll cla@sr cuw oSy o Bkl ddaidl
ol !

oshis Gaedadll Gl M5 (o clinleddl 3 8l dalasl sia censs
Aadast (St @y cam 08 Y s oS ¢ uaall 2l el (Slg ¢ bl
3Ll telis bl 1 e cdans o oSl e O Sl L] 0 3]l
dsgatdl (10
Failure to adapt : L4l aue

ol izt e 539u0aSTN 83T Jdidg LISP ilaSle g bogdw oS
oadls Toal 51y Lsaloes (@1 el alaaly Aouazll coleriall ¥ >

T Al Sideg ao ¢ Laasill L ym it L olgiSal Canpad ol 1a
CLIPS I3 (po Byl 2SI Li9:0aSTl 83T ) 8 pesedl dalas¥) Jas o3 LISP
Bssell Aalastl bogaing LISP cliSle Bgun bogaue old Jlillig « JULI o e
lia Jie ae aySall § Jiall L8« 215 ang . aylie S0 (tbimdine i (Mliey
Sl U clid Gliwd a8 dy il dumyliel) Lwgad) 2y (§ |
abdaled!

! Avoiding another Al Winter, James Hendler, IEEE Intelligent Systems (March/April 2008
(Vol. 23, No. 2) pp. 24
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 Flilasa¥l oS0 Judiadls (oalll Joo olalailly pasd!

S OIS Jo> yigrasdl elaleg oY elaleg 2awdlall oo dpaall (G
s gl Gogdnys Cipga bl dlidiue § oeSs bog (Flilaia¥ €11 4id Jiay U3
mie Sy Liiy « ol § (sl (S0 Slnd 2ibladl lal sy e
slagll 3 Jdatw (£l (K0 Slxl (o do¥ dzgll ol 1966 ale e
s Ol (Samagdd pgai Jie (19,31 slas Jola Leaas csl g1 daladl sgeglly
e waadl salezel ) G el azpg ¢ pholsdl slei¥l § pwn slilassY
Adlasyl ladll

295 Jo> s9mmeli ¢ qidygs S o ST (AT pe (Suogdd laglal 33190
dol @ cladatlly oY on Jaladl Ty s lida a1 (S § AlianY) ol
13 it S Gl Lz gdoaSTill g diluole dian § B9 3 (Suwnsdd L
Agle

1993-2011 £ likays¥! - S1

Oy Cagas e AST Y bpece i gl (Sl ¥ K Sl 32> wal
debio slil prex @zl dolasiul Ty U8y ddlaal audl (o Lasy s
598 8oLy | zl=ddl (amy sgmg il oSN g Lo u> ] OF 0y «LizsdsasTll
Ugiae cAMie e 1SA P (10 3% (aadl Guiazed @3 1By« Tennsl
sEA Arawe 15 cld ang pedadl Wlud) sulae dely Lrasliog Bou=e
lia Jals 3as 085 of e BT colS (8% e Jlas¥l @lle 3 o £lilasaY]
Geazs 3 £l S0 i Glewd Joo 3lasy e Jedall i oo (JLel
sda S Gaele ol § Wl JLs e dgmiwl gl gdull (KU1 @l
e 5855 Audlie Aueyd c¥lze ) Sl o801 B35 3 Araize Jolgall
3 ogdd) o) iz Bupas slewl cumd o LTy cdime cadlad of Sline

112



SN rpelain W) aglall ndsn Gote  Subsmuw (raels
ISNN : 1112-8518 EISSN : 6200-2600
28y gl e Lolas STy B ST pldasa¥l oK1 o8 [ slilaral s8N

Milestones and Moor,s law  y90 (195l89 pJL:_U

s o3 sl midad ol allas Jol ol cus maal (1997 50l 11 3
s oo bl Bheall 508 o . gyl GHle cmlaadl § @l
sde Cangs Axllas e [l Ky (IBM aS, 4 daimnl Jee sl oo Bamiie
el Jlasg (sl capd Lapeus (11 Jo¥1 BLLLL Vs o LS alil 3 wiS, )]
74 o AST ALy oY) e Bpdilie Szl Gy @3 A0l (§ A5, (sule 200
)L Ossle

oo SO DARPA (gt 3y5diline daale (o cisagy 3L 2005 ale @
o o] Golmie Gob Jsb e Ses 131 2Ll Jatus Sy solall s
o Gzl DARPA sty CMU (e 3358 58 ctalay U3 ay dyle oyl
59500 bl a1 ae B> Ay 8 Slee 55 Aalaed, Jazus JSio Jasdl JHU5
STRNCHILF NS

26l ooyl shla 32011 Ll §
S Gl shidiaz (1S9 « 539, 51 |

& <l Bugall sl 3kl sy (e Aan b il Leidl sda (S5
Byady deyu @ AL Solplly dpuonidl whleell doll Gaubadll g I
oadla 105 gl sl s gl O (dlsll @ [T litpandl Jslxy S5500eS01
@ Eobddl call il H897u0,S dale @I T chile (Slnd gl (0 Bye
Ay ol Ly (601 ¢ D90 09318 UM e LI B3l o (wlid @3.1951 ale

! McCorduck (2004, p. 424) discusses the fragmentation and the abandonment of Al's
original goals.

2 Kurzweil 2005, p. 274 writes that the improvement in computer chess, “according to
common wisdom, is governed only by the brute force expansion of computer hardware."
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ST Elyg3ilys ot Al cnole S 59uaSI 33| caeliaws 8,510 8,084
Aad) e sdoy daddl @5 . omele S 2aeLiao(MOS) cdlosll sliily (uall
L) 39S 893" (3 Akl Ausaludd]
Intelligent agentss L&3! ¢Mas

aly Bllai e Yoda " LS Seall " el puzdl 7z 350l g
5,8" malia I9> 781 48 1M catm Ll o o wdl e [ .liipaad)) S5
G Call S I SI Jolad) Jay o [« sldasa¥! o801 & Lall "o
sLatd ¥l g 5,8l aylas oo eealie mddi€ (3 s dogss ol D g >
(Sl K Ll 3

pole cayal e Boje MMaall Jalall golaid¥) canpai O Leie
JeiST S JuSoll 7 393 ¢ Bagdlgl £ 2il) S35

oo o duis (@ wlel2 sty dily Dy pllas ga (S LS
Badoms IS (o ) Aapedd) oladl azad cciuyanll ia carges Aol
sl Jie o sadl Slalaiey saald Al Jladl g LS (e LSET dles
"o LS3Y el Al yn” Ll (£lilaa¥l (S byl (S JiSsll 723503 By
S Aelys bty g 1 pliba oYl oA Aayladl claspanll (and spenld I
T30 81551 pra oyels 58 $6ydl

! McCorduck 2004, pp. 471-478, Russell & Norvig 2003, p. 55, where they write: "The
whole-agent view is now widely accepted in the field". The intelligent agent paradigm is
discussed in major Al textbooks, such as: Russell & Norvig 2003, pp. 32-58, 968-972,
Poole, Mackworth & Goebel 1998, pp. 7-21, Luger & Stubblefield 2004, pp. 235-240

2 Carl Hewitt's Actor model anticipated the modern definition of intelligent agents. (Hewitt,
Bishop & Steiger 1973) Both John Doyle (Doyle 1983) and Marvin Minsky's popular
classic The Society of Mind (Minsky 1986) used the word "agent". Other "modular"
proposals included Rodney Brook's subsumption architecture, object-oriented programming
and others.

% This is how the most widely accepted textbooks of the 21st century define artificial
intelligence. See Russell & Norvig 2003, p. 32 and Poole, Mackworth & Goebel 1998, p. 1
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Jslo slamly Agsall eDISAL Talyld Uasds bl g 3gadl Jac
2o Lol 4S5 Ling cISLAL Caimgd AS LA 35 oy89 uaT . 3acenl] AllEg Sde
Bayzll algadl qualie Uayl susind &1 6,3 ¥zl ang cpandl Luany
i) ALl LS5l Ay o o salll (a0 . oSmill iy sLiazs¥l i
LS Jolgall oo 2639 e gis AST Aalasi sl Lo Lagy cni>Lld ( Newell's SOAR
Alelagll

Probabilistic reasoning and greater rigor 4814359 Jlei>¥1 3laill

AST Byshate 2ualsy clgal alusiwly jughi § Flla¥l KA gisl Ty
S ISAL e daall ol Glasdl aely <ys) dla o [T s b sl oo
G ool 8 o Jadlly Jeadl wd el Ll ] slilaaYl Szl
Coldeall gy of slard¥ ol ALy S Al o Sluabyl Jie c¥lze
gy ASH ¥l e Ooglatll e el (goiane 3SALT 2ual ) 2l o
s ol wal taldYly elall als ol & bl Gdaxsy Blxig
Aalyio AST"Gale" Flma £lila oY

1 51ty 2l 2das 1988 ale salall L5l s g S il
SIS ol Aaasiall Bupazdl @lgo¥ e dpaadl Gy (ay (Sl K
¢ Wlgdall dxdadly « oleglall &ylaig ¢ Aaxll Sl zilesg ¢ Ll
SN 23l iy Besl, Clesl slas o LS L SedISI oy
Apglatdl liailyills dranll SISl Jia " lucs)

28sll 12011 aladl gliba ¥ €1 Rasadl Sliledly Basadl wlasll
goES]

Deep learning, big data and artificial general intelligence: 2011—

Present

! McCorduck 2004, pp. 486487, Russell & Norvig 2003, pp. 25-26
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dl Jgso sl Gadas 7l @3 «cppdially goladl 0yall (e Jo¥1 2gaall 3
SigeeS Bty (" Aesmall Sbldl " el Agypall) Gl (e 38 SleS
el e (3 IS (o ol e Aeuaall JW1 elasdl class §paly (o]
UL B! Al didyg § 508 wIlall Sk wae oof adllly alazsY]
08 <2009 ple Jolmy" 41 "dmr LiiYly cAwdlilly o a2 sguel) dasial
Lo sogill § calbilas 200 g Jas ¥ Lo Loyas S sbaisYl § alelasll S ol
Casssll Sbled) e

SIL Al Ll limapdly 332y bl Ggus oy <2016 ale Jolxss
plaxa¥ () 303l ygug Ao 2,839 Yos e 8 (e AST ] (slilasaY!
Jssosdl 3 Lesall wbldl laghs ol "oge" d] dioy Fliae¥ UL
Aaliel) claadadls [ 2! wle 3 copial) z3ks Jo Ladl gpal c¥les )
La ol Lurmall ) 2ols) Gaeall plazll § anaull ool . slatsyl 3
speall Adlane § Emdly puadll ) (5,5l Lunaall SSGaly daeall
ST e Bpaill (S g < o guad) Jedxdy ¢ gaanally

Deep learning gcoal! o ladll

Lle oliyms mormn @l JY1 @latdl 59,8 0 5,0 9o Gaeall latll
g axdlall wlahs (o yaall as Buae il oy plasialy UL 3 gsradl
e 8318 09 Amall ASLAA Byg e wd Geall ¢ (Il cwyaddl &yladd

Jie) dxall Sl 3 AaSLadl eSLad) o wuadl Sl ell3 asg
ol comill lia e Lpims e Zaeadl olSadl delud @iy (i3 !

! Hampton, Stephanie E; Strasser, Carly A; Tewksbury, Joshua J; Gram, Wendy K;
Budden, Amber E; Batcheller, Archer L; Duke, Clifford S; Porter, John H (1 April 2013).
"Big data and the future of ecology". Frontiers in Ecology and the Environment. 11 (3):
156-162. doi:10.1890/120103. ISSN 1540-9309
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Lslan (aly JSCay 1uaad AST z3las ades (e 85008 Aaaatl Lunanll IS
Al Ll plas,y

Aailad) JSLadl a4y duols JSUin dpd Brandl @lasdl L6 (U3 aag
G Sl palans Eus ¢ @Ml zoudl ASChn (2 8),Sall Apaall il
riglas 3 T aall J Ly as e By anieiy Loy as Sladall s Loyl o3
C ol aligh 5,810 clusg e (ASEL sl pa Jolatld dldl (e gaiall

il o ols¥ pany @ Byslaill Aaeadl Aasll wlGadl 308 (Say
bl Bueld Jie eledl 3 1050my « ,TeeSl 23y Jia c¥lzme § &yl A8
ol alla) e a2y MNIST

Gsats O LSI tmdl e Lees (&) 2l axtlae oSl Sy
43y «(IBM Watson Jie) deladl 80l dliwdl e LY 3 dud) e Wgiunn
@ bl aa udldl (3 Alade mlu Geead) @laddl (§ 5,33 Slyshatll comnl
bl ¢ oY paseddl Hslate (o Ll Bb] duad ((&lls) Doom 9 Go Jie sl
(Jadl Gy

Big Datas pSJ1 < liled!

Leslals Lo Lozl o Say ¥ @1 bl (o Aegazma J] Aaseiall slild) pds
oo Bila 5ud a5] . onae Gy sl I Bpuulad] meladl ool Alaulgy Lazellang
Bagae Axllae z3kes cdlawy (§) ldeadl Cruceig 239,19 51,801 Sl &lyud

¢ oS CtinSy zadsd mle 5318 S ol Lenall SLL) une §
algial @i (Agall mun) Gladal) Jedetll oo Yoy 4l daseall bl gas
(IBM B oo d>all) dadeall lilall V5 (aibas  Jyleill Sll! aue
CBall cAaall cpaill ¢ Aoy udl sl

olasl @ oSS Y emall Sl Lrgleise) Al A 2ea¥l o)
ol I3 bl sda § paseseall 3 Js el Slildl Sleslas
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