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ltocdd3j todets © Ists 3 j otejddY o' fizh j(deO diOdijfis@ff?2 1 [
R. (tO®RBjjio) M B MstesHj2Mlsadjd3 2000 s jteOyd?

I5dzjj oHEsBdES JdYstdoyd: (t Resksdke2sd §j 6
( fylstei 30P 8

| sstets) §SCtsdj-ip62) (1954

l sstets | fs5¢ sdzj ded § ~nOtcOCIsjtedL 2] Ismw teW HBd Ht
MistckzCIskztcj d ftocteORBdsds tsBJ M J yud dzd d . 1 tod d
9" Hj dzjdfeo'tscts Y sCtsdz dedw 1 [ fylscoudalfj dig jdafdzts dztsds,q U
sBtOL 503, fjtcjntSH tsls 1 dzj § Istetsdzdz’ n dzO a3t ¢
IstcOdzL d Mis ts te@idRlzifils foitdgj € dz¥ yj dzdvw fstewHCO 0, 3 d3f.
1 jtco 52 [, 9" ff 5dzdzj dzdats 2 f sdzdzetsls+ & dzO i ts
Is tc O @izls ¢f tc O = , TRAYWO@FANisitor Digital Computer) , f sfis tc Begjl HatimOW o

fsLOCOLE -atsyjudddsder » Mddz wz¢ COC fHoslsslsdl |
Msfisdxd d L 700 IteOdet dilststese  d 10 000 @ J teds
1 CMf ZZOBERYPHC slsCOLOdd btsd ¢t 17 ftdzzftse:

Ccostedls o) footdm dzOMlsd dzOH |y desflsd, 6 MeOo dzj dzg
ZO & OF .

uts olbtte' 3 §oCtdjddjd I1[ OommMsyddeizsls
s j O dasdias) MS &) bkfsejd jfdipyfsHodEly Ekhlses2 miss 4§
wliizlsdzdzd 2z OH j 63 S d € bEfMlses2mise O dzO0 HBOC dzd Is dz'

vjndsdsddujMSd?2 fesce M HofsddYsls o 0ydr |
lejyHj ofmjes, 1ls COMOjlsmw fowedjdd” o M
] dafifiise, Ukt (sLotddds bftshlsdls' ontshbBEt’ S
ftoeddzydf JOdz' dz" &3 dL 3 dzj dedJ d@3 & Mtz Cts@lcdesalty Bips
sBLOBBICd ydmjd o ¥ stdOlsy sl fizOs @O d &sj Ofzshb i

Otendlsj ClsBtef sWedzj dzdj o  phfipid@sejjdz! alzs?2 RBOM d dzf
99 BHO/ 9" 9 sHO®N 7 Sisdis dzB SHsitgf@dz daypdz ftesyd Mifste
sfjteOyd?2 (5 EZftcOodzj ddb tsopfisthjsdd ® O tsdids dsB Hdzj |

ftesf EmMCdzkr M st cMEMEERHkO®Oc h OEBHIBOS 0" 8 tSHC
sts olsstesdsz ftsCtsdzj dedé Slsdesmwismw d HoejJ HidgMs o
EmMS stej dzdw ydmdzj dedz" = o ydmdzj degd?2 o deOEyde =
fjteo sdzOYyOdz dats fted digj dgw celw 5 wlsdatsh jdzds ¢ 1
sHddz dqdzd BBdzjj] HBtWHECBO (o o tsmdtsddg@zd s zise
st N4 f tSEyzlfdgs.dzjldag do ststsdzsz s toj H § dz
oddz dzj § ME OL O Kivernigie Btryicdiiegearch CaxmiRuted d (
0. I s diis ey ¢ ts, o 1ldn 1/[f dzOh dz
di Bfjtoyd? fwtsyjMmhsteOd M B EdElsds
L dets? tsBteOBtSISSd HOdzdz - .

gHJjMmwisr j GISHT X X 94j¢0 fls © dzd fJtoc
dzdIlsj dz' dets?2 IsjrdzdSCd o dwuaut. 10 1Istsls
9

e

ST =
=
Q— —~
SR =
W Q—

seMmigg igdzd Is § dz' dz §| BOQuteBdz, c¢c-o&0dz¢-b O
+2C u-f4 0, Fld dzff Sz €f da2mn ¢ [ @ & 1960ic SH k2
tczCtsotsHMmMsotsds. 1 1f. [Qdzddse M sets tcOL to(

o tctCottson@ipd § tcO@o dzv s h Ow ROh ddz®@ ¢ dzaj f tse .

1 OC tsdzj vy, dgj dz' LW dgj dzistleczj IsdhisB " BdzOydls MW j toj
BJd M4 ud ddvw, O ddi3j dzdzts fytsL H Odzd J wirCtse f tots
s to IslaoDI%6) , ¢ dZOBSIO d ( s =1858)dzO (

&3

FECE " OF B0
5o

SIS I, 0GZ

> F SO = o
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stejls! | §sCdilazdj (1963

vtej st j Ctsdzj dzdy L dzOd3j dztso O digsf dgtstdj LIS d d3 fridseQje
Mz HMMlsedjd3 Bsdz hdr EMfjrte o B dO fifldcds ¢ ®® LRz
sBJ MY J yd dedw. [ Mdztse dzr | sjrdsdceduiméd & sHtsdgls
HdMGC ] Isdz" n fsdzzf eso sHdzgd C s R Ldzj sz tB® a3 € d
RZOYyoOdzs a3 1 tc dfdgjdagjfdeds'e sHded S tso ™ 7 L OF 5 daPdg@ d20d¢ & d E
orlsimdwis: v dz0 BOcdzdIlsdz = MJ terHJ ydedeTSER Sh ddfh [
OterndlsjSlsiztey 1 [ . Clts, ftejyHj oMmj cich W jRBIsUte sH
sjrdd ¢ O §thmistesy dzdw EmMistets? Mise Y tstOd, dz j IRy J
zOMmiIskz § dzj dzd § 1t Ctsdzo j2dtdL Oydd d =GB tatBrplis ¢
ftosetcORBRBdtsects B MY Jjydddy tftejHjdvshddid oJjnC
MdMmisy & d tj OdzdL OYyd¥ tj 3 dBO wLOLHJdjddY otjd

I fiteear n I[ btejls! jets f 5Ctsdzj daddyr jo fiffrtgddsr L t&rp @f
fMisj f j dz@ ¥ d daspllestal® ipefgfated circuits, SSI1 ), CGHJ] dzO fsSH dz
cOLBJhOjlsmw fstewHCO 10 IstcOdzeL dMlsstese . 1 dzd ) J
oM dzy BB MIsOdzd HtedrtsHdIls! ddzsj cteOdz! dz jIs jfiEntg @R d df
(medium-scale integrated circuits, MSI) , o Cwlstster n yd mdzs tc df iplOCRZzAL,
zo j dzd ydal@sfif'stew HisC. 5 L lstsdlz yJ o te] B ded| B3 dagzri (
Bdzsetsmdzs2 dz" = 4 yOlsdzg" = § d&zOIs. 1 fyJ hifdaetg O dzdsjndz tedet
sBtcOBBISC d; tcJ Odzdm i Hzlztsy J Mise j dzdzr = W Iz dgSdaise tisdzO
Msodgi h jdzdw ot otej d3j dzd OB SIsT yj dzlsdcoHEd / daty cotsts Hf @
Csdzgo j2jt6dLOyYydd fobtsitses CtsdigOdzH d HOdzdz n .

1 19646 sHE ]2 BBayMmamnClaP, 19¢5-1 996 ) fHssmstesddz o1 yd
MdMmisj Bz CDCOBDBPD Clalztclz Cslsstes? of jtor j L O
f Otc Odzdzj dzd L 3. 1 ZOG sH OteW dzO dzd y d 10 dzj L O d fr
mMf smMsedzr » tcOBSISOIS! f Otc Odzdzj dz' dzts, d 32 dzjL O
Misdy' B'M MistesH j2Mlsadw ® 1 MFLOPS ( @f tztztb® dz
Ckdzn l2) . Jwisi 8 gsHOMB Ly d stj?2 MSLHOM C(
2 ydtsdzOdz! dz" dizdd B dzsC OB d Bf MistesH j2Mlsoadj &3
tco 52 Ctsdgo j 2 j todats 2 9" ydfmdzdls j dz' dzts 2 mMd Mmisj d3ts
otsdzt yduodzdes?2 o j nus?2 Mmle O Al iIsfiptioidifOdedd MmJj dzi 2 Milso
hddz | BM 360, OttndlsjClkztctd d fctOBidts s
Eyxddzd { sOdzsdegsdz Hdzw § tsfpdzj Hiz® b  cmagfades) d - d

BOh ddzOr 1 Issets Mj BB 2Misea © dzOh dzd o Y dztsh j
fjtedsHO dHjd, 9 YOmlsdetsmlisd : ftcj Ho Otcd Isj dz dzOW
Hdzw s jttOyd?2 f WdSMdtose Odedes? d  dzOe O h j 2 1
CLHOBWIs . stejlsy J fCdzjdd Jluv tLdOdg] dse Odz
Ctsdzo j 29 Jodssto dz'r 7 -A3GH+ :(Texad | Instruments Advanced Scientific
Computer) SFAR-1 0 0 W da8Gzr

dtcjHd or ydmdzdisj dz' dzr = &BOh ddz, tcOL tcOB ts5ls Odzdz’ =
ofMmMjcets dzgj sBrtsHd B tslsd3j Isdls! ¢ B s sls gel2 shisdg@ ™ § d
1Cuf (uw. ¢. [ iBJHJo) M ¥ tcdgdfdzo st ftsQ gz Vasfi.ls + ¥ t
dzd ded R Of Mls@d2f0 [ 22 ) ftesdLotHdIs] dz detsfls! 8 HTS
JtededdOdz dzOW 1 [ H dzW ddzy j dzll tcdm = dzOtc Ofipty  #s B dzC
S sotsHmMlsatsdy | . [ . | &z2h ¢ s9 O. ) COydmlseoj o~
wiLr G fdpdsftdd Odzd W o' MsCtsets kZtosodz? ¢ ¢ dzOdzd s € ¢
wir ¢ ¢ dze tsdz.
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]l MW jte] HtosctcOBBdtsets tsBJ MY j Yy dedw dzgj sB - tSH d d3t
v s d3ff M s davmgth Thompson) Ball Labsw L " CO 1|, ftcWw e ts  tcog |
fsf zdzv tcdztsG s wiLr COOddwscteOdBBtest sW o dzj dzd tc
s jteOydtsdedets? MdMmilsjy &3 UNI X.

vyjlso jtots] §tCti@pMdj (1972

[sfqydl yilbeojtlstsets ftsCtsdzj dzgdw B Yydets o jHEIS T
mad o3 B ts darge-¢s&le irtegration, LSI) d Mo Jvaey: largedreale ts 2 (
integration, VLSl ) Mlsjfjided dadzsjetcOydd. s fHjtor &3 s
stcOdzL d Miststetse dzO Cted Mls ©dzdzj , ) ks otjdiY €O
CtedmMlsOdzdzj VLSI dq&zd ils fstewHtsS 100 00O0. 1 tod
otsL sy dz" d3 kd3j MisdlIls! o tsHixkzE sd3dyS) tesiplOjdaz iz &j s ts
9" ydmdzdlilsj dz' dzgz¥ BOhM ddzz (A1, thdtse dzz¥  Od3w Is
stsdzj ym 7@ LOUDIZEsBBAsts ot @3BW MisOdetso dzj dedw  (
fsBjHdses hjMmMoadw GBSttty Mhstectse  oBqC tot
9 O dets g Jdziddzed 2, fHtosdL tsh jHh dR o Otendlsj Clslztcj H
BOh ddz d MmdMmlsj .

JHddd3 dL d2OdBtsdzy 4 L d&OYdqd" = Mt Isd?2 o 5B dzC
o' ydmdzd s j dz! dats 2 BON d dzr M MsCtOh j dzdz'ReglucedzOB st
Instruction Set Computer) , 9" Ho @bk @GHM zod off Jteo" § tlp8dzd L t
GtsH Iz. J Eftesh jdedetsdz dL dzsy jdedd MmEls! Ctsdzyd  y
OB stc® Ctsd3OdzH | [ ¢ dzOdBBdz] § Ef slstej BdIsj dz@ &
fsLotsdvjls Efttshmisdls: Mrd @BIsJ n dzd Cias ¢ s te HSsIS e tg
otcj B3 dzd o' f sdzdzj dzgdvw C Oy HB2 L cftosfmisr ne ¢t
tcj OdzdL 28 Isfpw COC foHftescteORBB , MsMmisOo dzj dzdzr |

J 1 [ d Jld vyYyjbeojtobsets §tCtdjddy §tOCldyl
BOGcdzd Isdz" = MJ teH j yded § Oe3v 15[ tsfiplsiztsts dizOyw  d L i s dzkz
LOf sd3d dzO h dr EfMmlstcts2Mmlse (1 uv) . [ s 1L Istsegts dmy ¢t
setcOded ydo Odzsf! dzdh ' -fOREEMIsStcOdRd d ¢+ h

J W Jt] or MsSCsftesdL osHdIsj dz' dgr = " ydmdzj d
or udMmdzdlsg dz dz' § Mmdfmlsj Bk, BSdijj dJLojMmisdr j ¢
dzsor j §OttOdzdzj dz' dz" J Otemndlsj Clskzter |, SHd&ZOSCB
1S jtocd i3] delsOdz? dz" 2 R OwOCIsjtc. | Ol QO dzizo B 5 fiy
COL HJdzj dedWw o tcj d3j dzd , ftedrtsHWYIls ddzHndeo dHEZOdz dz
({1 Isdd3 sjteddd dzsd3 SBSL ZOYOE s Milsjots?2 Sl 6 lsj t
sB dzOMmils d ftese tcOBBdIdzts G t5 sBJ My J ud ddw or
tcOBBI etso Oded Vv MHnjetgjotadgdve, ' Miss@ Wapdson&l @roOgrafmming (-
ydsdzOdz! dztsj ff tots @ tc Odzdzgraday,op@grmm)ng inf loglclte.ts dzfs s d
d ttdj disdtetseo Odz" dzO HJ ¢ dzOtcOIsdo dzr 2 Mmlsd dz
Odzv, &, ABWeO®RB®God dlsitf j m.Ols i & tzts & 6 d3ddh f &z O
Hj S ZzOtcOIsdJodesdd Misddzy HtesctOBRdMIs HOjIs
ydes Brlst or ydmdzj dets, © HJjlsOdzd btsets, C0O0Cd:
zOG O Ismw ZO Ctifddviststs d stf j eOyd tsdedzlz ©
sdz! Lz SIOIs mizjdass ih Jets € 5, dzts " g dzv" HW Is d3dets @
Mtser &3 f OtcOdzdzj dzd L dBts O3, mMsmistsw h d d3d Btsdzj j
fddzvIssteOn Hd&Y J 4w yYjlbo jtolstsets € sdzj ded W
SH' ®SflsddddL Oydd ¢ tHO.

re®© MmtserIsdw ) sB dzOMis d i telis{a'tc O fipel3teis @ t' S J
v 5 d3tf ) skdesmgh Thompson) d 1 4 dzdzd mEedpis Ritkse) d Hdll Labs.

S~ FOIFEEO- NG
QIS gos "gd
[ 2K e ol
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Clsts MBLHOd]] "L 'CO (osccOBBiess OddY o d
s jOydsddzs? MdMmisjds' UNI X-1a v v BOOY dzlt sBEO Bz
s cOydiEdaips? a5 §sLocdddO B' flktes OMY st Od

1 wiss) §sCtdjmP) (1986

| ZOo dzr 3 ftsotsHESA HAdzW o' HJjdzj dzdw or ydmdzdlsg dz' dz
GSHtsSe ©® MOBsMisswWIlsj dzt detsy S tsdzj dzgdd MisOdzs Mmls
ftosyj Mhstetsy j HseoEhdlsj dz/ dzf &3 dBIsdotsd3z H dzw |
f OtcOdzdzj dz' dzf = o'f ydfmdzj ded?2. t Odzjj  OteOdzdzj dzdL 3
odHJ Csdzo j2jtedL Oydd, 9] Csstcdzs? tBttOBBISC

dzj Btsdz' " dd3 uydmazsd ftetsyj Mstetse. 1" yd mdzdetf § dz! d
sBj M jydoe O Is sO¢C ] tcOMYf tej HJ§ dzj dzd J LOHOYy ¢t
Colsticsd3 COYHT 2 dL ftesyj Mistcts e By JIs 9t
fsdz L 59 Olsj dzv .

) tcOBZE On fvwissets f 5Csdzy ded W ) Otendlsy CIsk
MW stcdzd tetso O dzd My Ho O i to d dzy diff 5[OS HiADs:  te@te Aaf] I3y jd4
Mo 3 Misdes dMfsdzr L k] B2 ORI 8 d Otendlsj Clslzt

MOtOSCIsjtode &3 ftocddz tesd3 § jtcotse s  SH-Seqguent i3y
Balance 8 0 0 0 , 9 Cobtets?2 ddij jlsmw Btsdz h OV tshdeso
ftosyj MMstcOdzd . Is slctsdzd dSO N H © 2 ftesyd Mihpste tshrdzOh §
f OigW Is! & | SOYHM2 dL fttsyj Mhcttses dBsy jls orf §f sz
dzts i tcd LIssdz o mMsmMisOo j ftotsc tc Odzdzdzts G s sB j |
f sHY tcs6 tc O©d3dz, fsLosdzwe h OV ftoesctcORBRBdMIsBH Pigd o «
Bsdzi ] BGHdztcets ftesyj MtscO. ddMmlsj BO "MdesS s d°
f OtcOdzdzj dzt dz" » Odzetstcdlsdiise d IsjrdzdCd § tetsae tc ©d3dig

lststets zOf tc ©O9 dzj dzd 4 cOLodIsdw dd fifplsfjnds § drw Is o
tcOMY toj Hj dzj dadats 2 fOgW Is! & GHJ COYH" 2 tsHflAclg i fi
fovisd, O MmewiL! d@ixHk fJsyjMhseodd s MY
ltiocdd3J esd3 SOCts?2 1w dBsy jJPASC-Idq g dgn e héslj Z3OB 5 dz]
¢co¢ cedf jtcCzB €. [ O¢CMd &30 dz! dzr 2 9 0tedOdzls MdMmls
1 tod o34 ded ded J tcOMY tej H | dzjsdzdetisizd dftO d3vzlnds te © dzd Is ¢ s
ftosfEmMC ds? Moo dshisd OBBEOE BO  dzb to tf ysjsfy ifatd Od
B3d Mssdze LHJM! MisOdzsadlsmw Mmils! oL OddismeaweL 2.

1 0¢€sdzj vy, Stej Is §j dOftwOoadzjdzedy o Otermndlsj CIizts,
fsCtsdzpdeds's | 4, odzjCfiplstisds'’ Rts IsT MWy HBMISOI sydes
cOBtslsOs s fsH EkZiftwOodzjdzedjds jHddesets kMt mis
ftosdLotsHWI tSHdEZz d kE yyj tfjttOyds, datsls t£.d§kz H
¢ dzO Pz distds dzj Gdswdection Machine W d tc d3Thinking Machines Inc. d MP-1
w d te dWasPar Inc.

) dzOkz ydz' ~ o " Y difnegiydegjvdBz fosj HIzM k2 tc 5 dz! d G t
med jtelCl [ . [deséedy fHwsdLotsHdIsjdzd ftjHdZzOGOE IS
dzj MEsdzr Sdd3d o SIststedz" di3d Htesyd MnsteOBd, dzts y
dzj o Jjdzd ¢ s (sls 2 HEts 8) .

RISC-Otcrn dIlsj Ssktc® or atsHdIl dL MlsOHdd +¢MmfJjted
Oterndlsy Csztets?2 Hdzv wdkst&iopd)m MilsOdzyd 2 (

1 ZOCtsots? ftoeddzjlsts?2 tOMMdzOIstcdo O ddsects f jJted tSH
sjrdesdzced?2 CGdzsB Odz! dzf = d dzsC Odz dg' = € BBy O dzis |
gL d3j dgj degdv o Isjrdesdzsedd twOBtsIsT dqdzH o dHzOdz' d
Bsh dz" d3 bkdzdoe j tmMOdzt dzr &5 1 &, tcOBBISOs h Jd3 o tc J
fcdz Lo OIsjdzd ofpj BBz BlsHO®Is ftoj Hf sylsj dzd J



26

dqdzHndo dHEOdz dgr 3 tOBtsyYyddz MisOdayH W aks dzwyj ¢ SR dzVif
dzj Btsdzz hdr LOHOY LOHJj2Msotso Ols! ddzhndo dHEZOdz! dzk
Bdz "ts2 o' ydmdzdlsj dz' dets?2 Bsh desmisd BtcOIsdIls! Mw
Ndg Mibd ishfdyg G f@Baz ddzd My jteC [ .

ZifMmts] §sCtdiddj (1990

O tcOdzdzd n MisOHdw A 1L otsdzs ydd or ydmdzdls j dz' dg
MMsyddteseo OdzO ! M twjotdy ygosdzdz" d3d Isj ~ dzsdztsG (
dJto" n Ydlsrtejn Yoltsdj dzd?2 dJqd3j dzs yYjlsEts o Oy
i s dzdzj sftcj Hj dzj dadz" § - to 5 dzts delisicHdlng jhMiCid J H jtadi®)dgiRdc
¢ sdzj ded W Zzyd dz4 fls ts dz! syYd o dH dzts d B J
Jstesmtf jCIsdodzsds oL ecdzvH] dzO tw©WOLoadIlsdy orf ydma
sCdzj ddy o | dsdsEyddElstd®y j dzd dZso se s C OYJ m
tcJLkzdz SOIsj i tsdzj dz@S OYsdrjddzdizts ¢ sy OMmis dz' n Hisfls d>
sBOLBR © OwndlsjShktej o ydmdzdlilsj dz' dz" = MmdMmilsy
MW jted Isjrndzsdzsed?.

Il sotsHBSd Hzv dZ2OyYyoOdzO wlsfiyjlsO dsotsets ff ¢ tsdzj
B &zOMIsd § OtcOdzdzj dz' dz" = o' yd mdzj dgd 2tg © M ff) &% i O dzdedz,
or udMmdzdilsg dz' dz' = MmdMisj &3 M KBOMMEse " &3 f Ote Odzdzj dzq L

[MB j dzdesisd e OddL Oydd ©O0Sdr MmMdMmlsj d3, 5B
(massively parallel processing) , BEkzHEZIl twOmMmd3slstej dz@ o  tsMmdzj H
N d Eftetsh j dgdes GftejHj dzddsmyER E Bz hfpeasts C & 6 dzd
dzj M sdz € dn Isr fmqw y) oLOdhisHj2Mlseazs h da, dz
9" ydmdzdIlsj dz' dzgr n B3O d dz. I o ydmdzdlsj dz' dzts 2 C
Emf jhdes CtsdeS Ztecdtelzels M My jtwtlf, Clster j, &
wo dzw s Isfyw 9 J Sésstodetsdsch dzj dzd J E)rl{_CffI‘]dZCfISJdZJ dz' - fr
f OtcOdzdzy dzd L i3s3 H Odzts tshdetseo Odzdj ctso sted s s it
TFLOPS (1 TFLOPS B uslyyjjidomnsfovg sif 1Y dzOo O h j 2
mMd SdzH lz) .

l sstceOV S OtOCIsj gt stcl @Ctspaj U v o sL tetsmh d2
tcOBBYdnrn MlsOdzyd?2. l ftesyj MstcOn dso "™ 7 OB U
RISC-Otcrn dlsj S sktcO, Ctsdzo j2jtedL Oydw d f Otc Odzdzj ¢
tcOBtsydy MsOdzydd s ftesdLoeosHdIsj dz detsfisd ¢ sy t
fsCtsdzjdzdv. 1 §jyobsdwehdjy rOwLOCIjttdmisdtd OB
Gjlsjtesg jdedz d3 ( dzj SHdetsStotsH dz' d3) 9" yd mdzj dzd v d3, C
sHdts?2 tOBBYj2 MlsOdeydd, Bsyjls dz02Isd o dzsC O
Bsd3zd dzls Htkzedy MlisOdzy o dmdzy dzdipvdzy te Qff th Btc @ddzdzj dzd o C
ftesMlsOdoe O hdj MmMlsOdzydd.

1 OCtsdzlptgj Ist § 2 ftod dgj Ists?2 h j Misas ¢ & o o dssCuscfirf] dzd W
oL adats? tetsMmls cdzsB Odz! dgf = Mylsj2. Clisls hiBsd3j dzl
Cdzdcecd, itz HOd]] SRk dlsdtttses Ols! MW dzgj B L
]OS*};@W sBMkzyHjdedj 1 otdzt ydd 1 uv, slsdzj Isd d3, '
s5C sdzj ded W ntoctsdesdzse d yd M< d fsC O dzj sftcj HJ O
rydmdzdlsy dz' dzts? IsjrdedSCd hBsyjls odzifplsd o Jjets
J dgm¢ dz¢g yj des 1sOC Y § , Yylsts fomizfatzuh iseo fedlsis
YJtejHdesdz f s5C tsdzj dzd d .
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stsdzyj f ydvw O ddzr M ~tcOdzd dii3s?2 o { O
RMABHY dL yYjdzj?2 HOddzsEt t©OLHj O, o99jHjH
cor ydmdzdlsj dz dzOw &BOM ddz0e ¢ 0OC MbotsC by dsmisd Is,
Oolbs®ROdL dtcs®OEisfs) mEfpCtcjlsd' © HOddr » & L OH
¢ dze Ste-dslsicizts L WhdzH Oj dels Oz dF 7 fsde"5d2  BOLs
kjrddCd. [ jAHEZAGOEBGBHEZOY BttcOdkdL Oydw flsOdzH Ot
Ode sted s s ¢ ¢Cfsdgj ydz'r 2 OB tste §toj HY d PRI,
fsMmtej HMmise Ctodzj ydetse s Cosdzduj MBd®. T SR WwE2
MsOdzH OtelsdL dstso O dzdzts 2 Vst ddtese S Mk j ke b
ltedo jHj &3 dzOdetd | ©OMftshsicOdjdzdsi: L dad R .

A mMfsmse ftojsBtcOL 5o OdzdW  d dz¥ fytc dOydgts(h, * & L OHEOd,
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fesyd Mhste O, ftedrtsHwh dafmw dzO tHdzE Ct5d3OdzH 2z
fJdtedsgno U _

Y G- 80O -
SOYHOW dL MemMisQodzvs h di or" Oy Jdedw L Oadmdls
mdmlsd d3 Csdi30dzH d, o Mmeats BYJtejH', o dzd W j
mModHjlsjdz Mlsekzjls B dzij sBrBHdBSMISd yYtejLor yoO2 dzt
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CorBiiclz ¢us.

McxogHbi Koa Ha s3bike

— BriGopka xomaxg
BbICOKOIrO YPOBHS

A

ONTUMU3KPYIOLLKA
KOMMUNATOp

\
1 Lekoauposanune koMaHa

A

A
/
O6bekTHbI Ko Ha r

\
VcnonHenue kKomMaHg
MaLUUHHOM S3biKe

tdf. Jla.0aldsmewL! diyHE fdhlsj B2 SsEOdH d % OCI
L WWiClkdedasfls! o yddzj dad 2
[BhOW ROLOClkjtedmlsdSO OwhidljClkter Mmdmlsj dr
e dzOHT 8O jlsiw dL o jltse dz® MdzjHEzshdj oy tetsh

1. sOCtsets 9dHO HOdzdz § BERHEI ftejHMISOodzj dz@ o ©

J 1Ibd HOdzdzr | dBsekzls RteOdadIls! Mw f sd3d dits s dz
Ok SBEOLEBd BRZHjl SMEh jMlsodvis! v HeMiskYf ¢
d sfjttOydd dBtsckls B"ls! or f sdzdzj dz@ dzOH H
1t B jtcOdzgH s sy il ftedmkzisfise s0 Ols! 9
BzHjls BfitcjHjdwWIis! MW OHtjMmM ByjtejHAdS?2 ¢t
B3 sBtcOLBd BEZHEI LOCBHJtose Odgr Ctsd3OdzH ' ?
J stsdgs2H OdzdzO o T wo dzw jIsfyw sSBL Bte dzOd B ts (
disj Slsktc MmdMmlisj 3" C sBBOdzH , co¢ ) s dMOIs j
Clsdo dzesmisd

Mndw d<oydy Owadlsy Clskzte MdMmisj &3’

dimlssted d tcOL o dIlsdw or ydmdzd s j dzv dzts 2 Isd = ded &
d3d dzj dzddvm - lslﬂtq’tsho[J ots 9LEdEZ"HOR t©OLtOBSIsYydSCt
dqdzts? OtrndlsjSlskzter mMdmlsj d3" C sd30 dzH . d dzts )
EoOoydes o tBd&OMId dus ddzdz® Mstedtckzjls twdm. 2.
JHd Wdslsdo e, yohyjy emjet HtejHtsftcj Hjdzws hg
Odzs odf@RMW e Er dzOdBBdZi § MEh fhlise] difsfifls 0ol j=do]
s
tc

Nogokrwhn
MWW EVW— =V

~— o -
S
&

wm
&
O «

dzdgv j B 7 o' ydmdzdlsj dz dets? ROh d g ls & SOtEO digid
OdzHs9, yYbt oadzdwjls dO0 SCtsddyd Mset d Hdzd &
Isd Ctsdi3OdzH B OB SIsC 3t ddels’ ™ = .o LRVAs)" dzdats C1Qsudi M
ZOCOj & 7 ddyi o0tdOdsse ¢ &OMMd¥dSOYydd Ot-r

s ZOMMdY¥ S Oydw 5 MefmisOsk d Mdsy dshlsd

vsotej B dzdzOVY IsjrRdzsdzsedW fosctcORBIteso Odzd W st
biesod (clu), ¢ dzOo &Ows dajjcdrdlst slguetsymj My § tsc
l1jwjosn € clu, ©GHA&OSEK, §stesndd fjte! jL dks

nO©EOClsjtedy j HdW clu, Mkhjmlse j dedets tlsdzd yos Is v

SLQWSWQ
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ApPXUTEKTYPa CUCTEMbI - KOMaHa

/—

AKKyMynITODHaa apxuTeKkTypa

(EDSAC, 1950)
Peructpoeag apxurekTypa CTeKoBas apXuTeKTypa
(IBM 360, 1964) (B5500, B6500, 1963, 66)

ApxuTekTypa ¢ BblefIeHHbIM
[OCTyNnoM K namsaTtu - Load / Store

ApXUTEKTYpa ¢ NOMHBIM (CDC 6600. Crai. 1963-76)

HaGopoM KomaHg - CISC ' .
(VAX. Intel 432, 1977-80)
ApXUTEKTypa C COKpaLLeHHbIM

Habopom KomaHp, - RISC
(Mips. Sparc. IBM R$6000....1987)

ApXuTeKTypa ¢ KOMaHOHbLIMK CIoBaMM

cBepx06onbLUoii ammHel - VL IW
(Itaniuv 1990) . ApxuTeKTypa ¢ 6esonepaHgHBIM

HabopoM KOMaHA - ROSC
(IGNITE. UT® "TexHodpopt"6 2001)

{3 mesdsdsedy ©OLoadlsdY OtridlsjClkt fMdMl

ol OdzdL 2J d&3" - ) Bisdz N d dzls o j o ydmdzdIlsj dz' dz" =
ZOL o Ofdef 3O dzls d yd ME sgts OeOjLjtcr H@j HMiso dj d3 MisOdats o «
LWWJCIlsdoadetsy or § Sdzdzj dzd j1 "{fldd@Ghrie O difdic jdsH Sldfj. s M
tcOL tc" 9, tcOLotg Opdshiisdrddls jddz! dz' d20 fipisavwohdg jo o tcj d3W o' B C
dL bttjn fBHARBHBO d, Mtlse jlsMmlse j dzdes, BHddz dL
A oridlsjShktek ) § sdzdz’ o3 dzConplax msguclios 8O dzH: Cl S C
Computer);
A othidlsjSlikztelz ] MsCteOh j dzde” dReduerl mutrtsctipn Sets d30 dzH :
Computer);

A GerdlsjShbktel ) ¢ d3OdzH d' B ) dzts &/ IOWE(Venfiiongte R B s dz
Instruction Word).

] CISC-Otcrndlsj Sthteteg dzj 3O MJ 3O dzlsd yd MS sets tLOL ter
tcOMh dtcj ded W md misd d3 ¢ 53O dzH , HY sdzdzj dzd W ‘
g 3Odesdud MSd OdOdsedyd Bd SPEEPsFeBWBLr | bdYd
 ddOdzdydj o ftesyj Mmste] MicOo dzdlsj dz' daets dzj B tsdz! h

dz0 Odgj dzd v ;

1 sz "5y Ctsdzdyd Mlsets d3O"N ddzder » S sdB3OdzH, dzj Ctsis
tcj OdzdL z¥ s Mmdzsy dz" § 8§ JjeOlsste” ¢l vu;

! cOL dttsBtcOLd] MftsmMsetse OHt] MOydd f jtcOdzH SO

1 dG3detsy J Mlso s WisttcdzOlstses Ctsd@BOdzH ttOL dzd Yydzts?2 tcOL oW

1 &2Odzduydy Ctsd@3OdzH, CGHJj tsBCis@HSEHIS G QzfffiPpszy &L Oj Ismw

s kdfkz ClISC dsydts tlsdzj Misd §wOCIdujmMSd ofmj
19807 cGEtHte, L dOydlsjd dzzs yOfmls: ftesgLotsHwh
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t OMmdissilstej dedz' 2 MYysmtse wjh jddv ftetsedj d fr] o
bidzsy dzj dzd ¥ Of f OwOlbtss O Sd3 cdPls was 2Bils o O k1 toC
Moty tsyjtej HI , dzj cOsdodes MCOLT 90 Isfmw dz2O0 ot
B sMls! BICtsftsccOBdds? §O0dkYIisd f§tod §SHH,]
o jddyde Ols! v dzO 6 0 %.

sdzj Hiflsodj & {sBcEts dzj HisMls RISC-O te fdslOjdsls sty veodsi jd
SC ofjtorj B'd& dMyfsd LsoOd . I} Ol tof)tsdzs
v LOSC A yojilmy o sctOddyjddd mfdmnso
sdz L kj &g &g ftesfmlsj 2" ddzd C tsBOdzH O B , t
a3 M J dedzr d3d ssdzt € ts 9 tcj cdMmistcOnR ftesyj i
Em¢ OJIsmw  dzdh ¢ fp foe@sh s Mfjydod ¢@oOL ¢
iMsodj, tjOdkdLOoydy Mhsyd 7 Ss@OdH L O fyjk
B Miste- A dfAIdBHC sSCOLr 90jIsmw dzaj dBjdajj WWJC
dOdzls Mdzsy dz' 7 -@eROFHS ok tSjl .S C
B sdd3, uUbts o YomdjHdds &JCasienj hiisisO
sdz' LEslsmqw dHjd, fipotats: X filplg) o€ jlsdeds j 4, RSIGEC ylsts o
HE CI SC d RISC ftsfhlsj{jddats MisgtcOs Isfyw .
sdid Bt -l RCBES dlsj Slskte o tBh j2 §d&zOMMdW dS oy
ddz SdfOEiFefds j ClskteO® ) € sdOden dzf 5ds 2 iy dzea| @ad (
dZyjfydy VLIW BOL-OLERsNeE®] RI S€j dzj MS oz
CtsBOdH 5B jHdws sfyw o  SHdz Mo j R H dzd dedzlz ®
f Otc O dzdzj dz' dzts .

s OB dzd Yy @& 20 oldzd Is | dz' dzOW - RIGE-HS IAV-CESEls j Clsizts

Tgo3 T~
= e

©ogIIFOOD
&

BT 3= 007

to
s
g
| A

v G Go

Xapakrepuctuk |CISC RISC VLIW
Hina komanael | Bapbupyercs Eaunas Ennnas
Pacnonoxkenne | Bapbupyercs Heunsmennoe Heusmennoe
roJeli B KoMaHe
KomiuecTtBo Hecxoabko (1acto cre- | MHoro peructpon MHoro perucTpon
PETHCTPOR THATH3HPOBAHHBIX ) o011ero Ha3HAUeHUs1 |0O0IIero HazHAUSHHS
JToctyn k namsata | MoskeT BBINOMHATBCS | BeInonHgeTcs Tobko | BeimonHgeTes ToIbKO

KaK 4acTh KOMaH]I CHeIHaTbHBIMU crelaIbHbBIMUA

PasJIMUHbIX TUIIOB KOMAaH,IaMH KOMAaH,IaMH
vOBddYO 2. 1 s pdgttzw gddetsdzy 4 Mikh jMmise j dedz § to
sdf© ClI SC, RISC d VLI Ww.
sdzOommdWwdse Ooydw s o3 Mk ~tOdzj dedw s J to
ssdzd yj Mlse s ¢ s &30 dzH d dn Mmdztsy des s BJ L Iz
WOCIssteOd3d, BHAOCE dzj Bjdz hk¥ tsd §Hdsh' st
Stsd3, GHJ dBseckls ~tcOdzdls! M Y jtOdHT d COCdd3 t
g4 1 Isdms tLdyd?2 t©OLddyOsls MdzjHkzshdj odH'™ Oter
AmsjSCtsolzs
A OQQE@E&WBBm@B“;
Atjedmlstctse zs ;
Am ornHjdjddzr &8 Hisszftsds ¢ § OdkWIsd.

lT"Bte Ists?2 ddzd ddes?2 OtrndlsjSlskzter odzdw jlIs dzO

OHtoj Mo BlzHjIls MtsH jtoy Ols: OHteJ MdzOW yomlis: ¢t
OHtej Mo, ZOMmMSsdzr ¢ ftosMiss BEHJjI ftotsdmntsH L
Ctsdzgj ydesds dlstsecj, BEHjJdBI .s5Bh OV Hdzd 2O ¢ B5BO
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4lsjC S0 0" OwBARdljClkeO
ulsjCEEOL 90j MY fO&YIs!, 5 Motsj2 MsekSlkise
shdetse des?2 §OdRWIsd Jf. uljC SBLOLEjl ddtsy j Mise t

B o
(ted fm. 2.4), oLOdBsH ] 2Mseaze h fts ftweddydy
(LIFO, Last In First Out).

pusha pushb pushc popc popb

BeplumHa a i b _E 4c $b
cTeka
b C b a

a b a

a

tdB. 4. Yweddydf Hj2fady fjStat?2 § Oc

l jtendzs s wyj2Clk o jdsohid e Is lsrj @O OBl Mt
fojHEmMBslsej df Hopush 6 kEOQEE o Odzdj HOdmSE e
(0" kOkS doOdzdj HOdd &7 dL MjSO). 10fdMm' ofLo
ftod (ks oMW ROdvhOWMY o MijSj Jdd¥¥ stedOygw
SHdz fsLdyds oddL. visjdedj HBfkMlsdds ISOC:
RL O dzj Uj dzdzOW  da¥ 5 tc 5@y Wi)lslz He@dzv j B s mis o h j j fiyw
fesHodeOjlsimw oo jtn. 1 or ydhddljd d 7 &Ohdd
fMlsjCO (dn GBf ydes &OLT 0 0%l MmisjSsor &gd), G§Jjt
o Hoj ojtoddfn wyuj26d MlsjCcos2 §fO&RYEE)SEjLEC

ltedisjte toj OdkzdL Oydd fteddzydfO Hj2Mmsadw fMmisjCots?
60 - 63)

[Mdsody j] kLd d ddWstdOydodds j S©OCIT SH
%O shdss | MisjCseos?2 odus §sCOLOd d&O ttdh. 2.5

BeDLUHHV
} I13 BepIIMHBI >
Crex API‘KDMOTHKO-

Creayviowan —- noruwyeckoe
YCTPOWCTBO

Dewwdpparopkopa |} | . ?

onepaumm
PernucTp koMaHabl Perucrp AaHHbIX
f A

, 2

OCHOBHaA NaMATL

{ 5. 0tndljChizte® or ydmddlj d' ds2 &Oh dd da

S HGmMssddmlso O3 ¢us d2O BOLJ MSjCO MdzijHEj IS
Yyomisd Stsd3OdzH, mMitsd Sk oMM tfijttOydd ftetsdL o
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OHej MO ©fjOdiss d GjLkd Ok 58 §tEREHDE]

sBOBsISCd JdWstedOydd ECOLT o0ls!  daj  dzkzy dats.
Csf OCIsdy d5. [ sMlsObsyds st ©j OddL kjlshw H
4 HEkes?2 Mhotsd , MsjScoOw ¢dus 5 it

L & tsdz dztscts Hsfiskzf © J cis@alstsdptizd dsuc z H dats
jClsdodzr 2 ftescteOBBBd 2 StsH, nAtlsw ML HOdJ
J G ts, MisOdzso dIsmw ckzLSdd B Mis s d3e
LSTSHC{lSJdZJ dzs s d .

fnd dziz Z§ sdsw dzizls™ = i ted ud dz, H Odzdz" 2 o dH (
dzj f J et j € Is g iy Kzls iy @dzfmv CdzOo dz" d3 Bt OL 503, 9 9
1960-r GtSHBo9.

Il simdzj Hdzdd MmtsBrIsdw o tBd&OMIsd or" ydmdzdlsj dz¥ o
otsLtcsyHjdedd ddzelsjtejmMO ¢ MlsjCtsoas?2 OtendlsjChizts,
WL Jad twOfmh dtej ddj 3 M j " @ dj e dgddelsd ¢ j ¢
dzO0d B tsdzj § BdzdL CO dqd3j dedzts Mlsj Csoa OW Otrndlsd CIskz
MsjSCtcotc?2 dus st MizjHkzjls Glsdjlsdls: Mgty € 5o

Scientist, Colsstolz® dd Qo lsster MmMydlsOsls o] HINISO9o ¢
Otendlsj®&Bizfg BjL Y JjtcOdzH dz" A dzOR™s totiselgs LS ds@aPjdazd v Is
ftcj] Hd@zZOG O Is OB B 6] 9 R&veRL: Oper8n® SSEt COmputer). ROSC-

Otrdls] Sstc® L Odtsy jdzO d o dzj SIstster j ttsmmd 2 i
RUAN CUJndsW stolse. dlstese s CGROSAS GO dzts f 5l dgpusq J2Is
SteOHdydtsdzdzs? Otrndlsj Slskzter zO BOL | mMlsj € O, d

fted HNlsOCo dzv J Isw  dzf ot sdzdzy tsB tsSMdztso Odedz” 3.

1 8dzjJ fYoHtesBdEZzd dJdJdWsttddOyds  Misj Ssoats?2 Ottndlsg S
i 63).

PSS ERBzdY IsStedzOW OtendIsy S S2tcO

btendlsjSlktcO dzO BOL) OCChErd" sswO® dhisstedyj i
Hdzw ftcOdzj dzed¥ GSHESES dL ©§jcOdHss Owd¥ &jlsdy
fesyj st do&jjlshy o & P& dedg2ey B dMbe L sl
LOdsfdlsmy d tjLbkd Ok &§jcoydd.

sdf g udzOW OtndljSlkktc® Jf d&O BOLj OSSEdBkzdvt

AKKYMYnATOpR .I
* ApudmeTiko-
nornyeckoe
ycTpoicTBO
dewndpatopkona § | | >
onepauun
PerncTp KoMmaHabl PervcTp DaHHbDX
&
h 4

OcHoBHaa NaMATb

{ 6.0 dljChle® or ydhddlj d ds?2 &Oh dd &o ¢
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dzw LOctekzL €d o OCCERzY st MtsHjtey ddBBEs WA
Octoadkx] 5 1 Iss?2 CsBOMZH] ddaW stedzOydw mydlsr 9 O,
ratH fOBwWIsd fYsHCHdE yojlsfmyw € oo BHOAR OCCEAGE

YyqdlsOdzdz' = HOdzdzr = 9 OCCbkdBBzdwIststs.

]G)l]’q’fnJ MeHjtey Bsets OCCERzdzYIsstc® 9o Wy 2 ¢l
s~ tc Odgtodadh,v f fftsdedzj dzedd Ctslststets?2 o' asHT OCCEZBE
hddzj, §tsfdj yiet dqda sted3Oydw f "dd L OfdMm’
[ dzw o'  tsdzdzj dzd W sfJteOydd ) df v ftotsdL 9 tSH
s J tOdzH 59 gL f O Isd ) tcj edMmiste H Odzdz" - . J
OCC Rz IsBEBY it edMmistc O H Odzdz" n d 0¢ ¢ &z di3lz dzw
mMetslse jIsMlsoks hdd3 anBHOA ¢fJuv. 168 BEBdyYyOddd
M 9" aBHO ¢fJ v LOdMmdlsmMw o OCCkRzdzvIststs.

r smissd dziflso Odzd OC ¢ k2 d3lz dzv Is ts te dzts 2 dus d3ts ) dats
ftesMmissiskiz HJ C tSH ddgis.o O dgdHvdzO € tis d3@izO dzd u d J oM ets
fsteSyYHOJIs ddesetsCteOIsdz §j BBtOM jddw ¢ sMmdztso dzts?

bads dO BOL| OCCERBZzI"IBtO B dZO § S EZdvtcdzO o
IBM 7090, DEC PDP-8.

{jedmlseses OF OBRdlsjClkkO

J BON d dzO A HOdgdzse s Isdf O ¢ totsyjj sy s 30 fiph§ dier y &
(cjedmbteso ™ 2 W O2dz) , dLe jMmlsdgr = €C¢0O¢ tjedmists
tcjedMmister ,-sts MBCHgadgj , By dts wWOMMBOIScdo Ols! € C
Hdzw RtcOdgj dzgdWw dgj HOo des dMYf sdz' L tsoa Ooh da MW H Odzade

tOLBjtc tjedmstectse B Yydes WdECMdtesoa Odz d Mo
Mdzso ©. s dzs Btz tejcedmistez iy dets tsBteOIsdls: fmw ,

N = 5"@"“

OndljSlkeOn IsdfO CISC B' ydts dzajoj zdCts (&
Bsdj 60 Ctdltjlsdscts s clnse®didi sfRisgddOL oW
Ujdhkz © OHtjmds2 yOfmlsd ScdkOdH se©OBGISSd H

dsd3j t©® Hoknmn, O LOYOMkkz® d btejrm tjedMmistetsa (
tcjLEzd sQISGPter dlsj SIskztcO ftej Hf sdZOG O] Is dmt tsdz
B jes ydmdzO t 1 (HB dzg MEtsdzr €S dr Mslsj dzg) , sH
CEdBOdzHT (B’ Yydzgs 32 ©OLBWHO) fsLotdvjl sftEjH

tdJjedmlsteso OV Oterndlsj Slskte® HBYIEMCOjls ttOMmf dts
LOY sdsd dzgOs h dr Mtej HARW Ists[f dafsdzdlzs B | f PMistc O . g kv
cOL BBy " jdedw s jtcOdZHISO © OB O tojcecdmlstetsar n
sBOBBISCd:

Atjcdiglsednlst;

AttjcedhmBagwIs' ;

A fOodws@dzv Is+ .

l 90tdOdzlsjtcgEiyfigbtetsy jtcOdzgH" dBsekls dORtsHdIs
Il Bd i LOM d&zOjIsfmw d toj L kzdf Gsd@isls @ el tsHtdsjdH{ tscdajc
sHddz duL s jtcOdzH s tOL BB N Ojlsimw o tojedimistey,
tdLikd O B" ydets L OB M OjIs tsHddz (L s{f j-tc O dzH
fOzvIs: ¢ GBO fjttOdHO ~"tcOdaflsimYy j 18k ds filpdddse das® d
fORBYWIs! . sOYHBBRBEZ dL o90ttdOdidstse Mmets2Mmise j ddz" Mo

ABted3Ols ¢ H#ojj &dfipstce wodzw jIsfyw thdesodzr &5 o or
kdf©® RISC. stkOdH' -] Ossfits® & ¢ & Odeddif istg teai®  d rlzizw
1 0¢Bdzj y, o0y s f®BMisdIsOj sy dzgj Lt WWJClsdoe dz
Odetdzj j Mmdzsyd R ®BsHjdYE &GO dd S &zOMMO CI SC.
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sy dgzs Mtk Chktel J JdWstdOydsdds j koS
fnlstctsats? OhidlsjChkkies?2 MdMmlsj dr ¢ sdkOdzH d dzd
tOydd LOCEEOC Ll Od®Nsd  MeRtOdsy dzdv M
Isd dHJ dzsdydz IsO¢Cdd 3 BfjttoOydvad i O0CCEzd
0O dzy desets ©j cdmlseO, seBjMijudeOj Bdses M

{ 7.0t dlsjClkte® or ydhddlsj d ds?2 &Ohdd @O B OL j
s HeMsddhlse Ok tojcdmsteso’ 7 dus MoziHkzjls I

CtsH O, or MsClzs M tstetsMmlis o' ydmdzj dzd 2 LO fyg k
fOw Isd O tBtOh j dad W ¢ B Mkt g2 tcfhls t§ fgts tz0O (3.
Otcrn dIsj CIskte® btejBlzjls Btsdzjj HAzddedzr = € tsd&3OdzH
OtcrndIlsj SIsktets? .

] dz0h d Hded {lstsls adH OwARdlsjSlkter MmdMhlsj dr ¢
o YOMmlsdsimisd OCEY ¢dus dosjéls Msotej d3j deder j o j

dtorndlsj Sfisbotg @i j dzj dzdzr o5 HEsflskEfsd ¢ § OdvIsd

Il Owrndly Sbkztej M o' Hjdzj dedz" &3 HBMIskzyftsds ¢ ¢ O
oL Bsydes bsdzr S5 M fsd3sh ! 8 Hlealk §stofetl | 4 d Odzt dzy 3 |
stcOdzmM S tedf ydd HOdzdzkz® O tdBad/Btgre dschitisdiure.dzO g ts 6 Battis

(LOGtekL $O) tBiMfjuyudeOjls Mmydl' e Odedj L dzOyj deq v
o twjedmbt sy Miste® (o SCBOdHj tBM Ydets k¢

dsdzjtc toj e dMmistcO) . ljteimMr dz€ 0 ddaW stedzOydd o

ftoesdL otsHdIlsmw stérés dfPEZitsQdzj dad j ) . [ jtcOdzH T o fs
sBtcOBBISCd ddWstediOydd dBsclkls dzORtsHdIls! Mw Istsdz
ofMjets o twjcedMmlsteOR BN jets dz2OL dzOyj dedw ) . tdLl

cjedimlste. 1 OhdlsjSkkte] tlMmikzlsMmlsoks s MWakisQdzH
SBtOh jddj ¢ BGhdtsodts?2 fORwWIsd. | fkzmCojlsmy dz
CBOdzH, GHj fjttOdH wWodvw jlkfmw yOMmlsi s CBHO €t
bus f o' Hjdzjdedzr B3 HEsMbsEzfsdE ¢ §OBYISd ROLOS
BOhddz M-OBRGE ) Slsktes?2. s Hishlstsd dsipisjofiflalf dfutests f)
Hi SsHdtose OdzedY d dMYf sdzdzj dedw € tsdzOdzH ™ .

S sddzdls j dz dzk s d Bipih@®Elgte j dslzr 7 OwrdlsjClkzwOR
&Z02Isd o [167). (fMists. 57



