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<\_"_gb_

< j_amevlzZl_ bamg_gby “Zggh]h dmjikZ~kl@Ye gd Zjidtgimd Z |
Imj_ b ijbgpbiZzo ihkljh_gby kh\j_f gfgdazZWk bckbWdb bo ijh]jZffc
b zZiizjzlguo kj_"klI\ lrZnmdXZdy | _ogbqg_kdb_ oZjzdl_jbklbdb W
bo dhgnb]JmjzZpbx \ khhI\_Ikl\bb k Ij_ [h\Zgbyfb dggdj \ghlckbgn
| evghc beb mijZz\eyxs_c¢ kbkl_fu

< dmjk_ m~”_ey_ |ky \gbfZzgb_ \hijhkZf beexkljZpbb njbggbih!
pbhgbjh\Zgby W<F gZ ijbf_j_i_jkhgZevguo W<F ~Zgu kjzZ\gbl
hkh[_gghklb hjl]ZgbaZpbb W<F jZaebqguo deZkkh\

<k\yab k \hajZklZxs_c dhgktkd bRIZ pblgmjZkljmdkmh)y f gghlh
[bag_kZ \ ihkh[bb ih”jh[gh jZkkfZIljdghyhdy rilhgguloyb fghlhijhp
khjguo \ugbkebl_evguo kbkdbkebK evdiioe dkkDbiZjZee evguo
kbkl_f Z 1Zzd _ ~Zzlky delZikd&kib\rgudZ pthisgb kebl _evguo kbkl o \ j.
dhlhjhc jZzkkfzZljb\Zxlky jZaebqdd|bgmw <Hhg\_cihjlghdh\u_ <K Z
1Zd"_ bgnhjfZpbhglglebl _evgu_ kbkl _fu b k_Ib

< ijhp_kk_bamqg_gby dmjkZ ij_"eZ]iZ Zljloy Ih add ehdiind bb viklggp b i
ihkljh_gby kh\j f gguo W<F b kbkl_f Mk\h_gguc fZl_jbZe "he"
"ey bamqg_gby ihke_"mxsbo "bkpbiebg dmjkzZ hij_" dtyihjdexq_
gZ”h \ i_j\mx hq_j_"v h[jZlblv \gbfZgb_ \ "bkpbh&bgffjaf k)jaz
]ljZffguf h[_ki_qgq_gb_f hj]J]ZgbazZpbc bgl_jn_ckh\ W<F k_lyfb W=
pbb b fhr _ebjh\zZgb _ f kbkl_f

Djhf_ Ihlh \ k\yab k g_ij_julguf b klj_fbl_evguf kh\_jr_gkl
\ugbkebl _evghc b bgnhjfZpbhgghc | _ogbdb bamqgkomgO_gik@dfigpbi
fhklhyl _evgh hk\zZb\ZIv \k_ gh\u_ kj_"kI\Z mkljhckI\Z b kbkl
jugd_ 1jb gZebqgbb Bgl_jg |Z ihemqg_gb_ bgnhjfZpbb khhl\_IkI\
aZpbb \iheg_ "hkBla hZikkfhlj gguo aZdhgh\ jZa\blby\bgmkeé¢tzpb
| _evghc | _ogbdb ba\_klgh qlh fghlb_ __ dexq_\u_ adjaAfZ lijneba
lhjz2’\Zz 1h~Z H”gZdh hlke_"b\Zy hkgh\gu_ iZjzZf_Iljbg_kdb_ baf
"bfh Izd" _ ihfgblv qlh g_ f_g__ \Z gufb y\eyxlky b kyjmbddimjgu
g _gby \ ijbgpbiZo hj]j]ZgbaZpbb

‘\lhju [eZ]h"Zjyl HHHBKH®ID]h ] _g_jZevghlh ~bj_dlhjZ D K ¢
nbgbgkh\mx ih~A*_jdm ba~zZgby ~Zggh]h ihkh[by

1 Hkgh\gu_ dhfihg_glu b kljmdImjZ gZklhevgh]t

1.1 Dhgkljmdpby fZl _jbgkdhc ieZlu

GZklhevguc dhfivxl_j \ [hevrbgkl\_  kemqgZ_ \ ij_~klZ\ey | k
[hjghc |h _klv hldjulhc Zjobl_dlmjhc WIh agZgbl qglh \k_ ma
dhfivxl_j gZoh”ylky \gmljb h”gh]h kbkl _fghl]h [ehdZ < _]h k
kiI\mxI| 1Zdb_ dhfihg_glu dzd

x kbkl _fgZy iezlZ k ijhp_kkhjhf b hi_jZjbRghc iZfylvx
x gzZdhibl_eb gZ *_kldbo b ]b[dbo ~bkdZo
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x mkljhckI\Z ql_gby aZibkb hilbg_kdbo ~bkdh\
x [ehd iblZgby

< gZb[he__ ijh*\bgmluo dhgnb]mjZpbyo ID “hihegbl_evgh
liZnbq_kdb_ mkdhjbl_eb a\mdh\u_ ieZlu k_I_\u_ Z"ghilhkgh\ "j)
guf ZiiZjzZlguf dhfihg_glhf ex[h]h gZklhevgh]h dhfivxl_jZ beb g
kil _fgzZy iezZlz >hihegbl_evgZy kbkl_fZ hoez ~ _gby b i_jbn_jbc:
xlky \gmljb rZkkb \ kh\hdmighklb nhjfbjmy kbkl.fguc [ehd dhfi
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nepudepHiiHbIX YCTPORCTB: Pazbembi

1 - Knasnatypa u Mbilik (PS/2 M USB) AMA MOAKAHYEHHA

2= Usdposoi 38YKOB0R ONTHHECKHA BLIXO  HONOMHWTENbBHBIX

3 - Boifeo suixoas HDMI, VGA w DVI NAaT pacluMpenmii, :
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JbK.1.<g _rgbc \b” kbkl_fghc ieZlu gZklhevgh]h ID

Kbkl _fgizkeyzlZ dhlhjmx 1Zd _ qgqZklh gZau\zZxl|l fZl_jbgkdhc
motherboard)2 wlh keh gZy fghlhkehcgZy i_qZlgZy ieZlZ y\eyxsZy
gby \ugbkebl_evghc kbkl_fu dhfivxl_jZ GZ kbkl_fghc iel&l_j_
rbgu h[f_gZ bgnhjfZpb_c f_"~m \k_fb maezZfb dhfivxl_jZ b gZ ¢

jZat_f ey mklzZgh\db ijhp_kkhjzZz khd_lI

jZat_fu “ey mklZgh\db dhgljhee_jh\ \g_rgbo mkljhckl\
kehlu "ey mklzZgh\db fh me_c¢ hi_jZlb\ghc iZfylb

bgl _jn_cku A\tYW2rZ b i_jbn_jbcguo mkljhckl\

X X X X

GZ[hj fbdjhlglbik | Zgl]e FKLSVHW "&yjikkhdfbkhyhg dhfhlu
ihg_gl dhfivxk_pZevx \uiheg_gby gZ¢hjh aihddpbec LZd \ dhfiv;
gbik,_J|zZzaf_szZ fuc gZ fzZl_jbgkdhc iezZl_ \uihegy_| jhev k\lyam
h[_ki_qgqb\zZxs_]h kh\f_klgh_ nmgdpbhgbjh\Zgp_JgilhZebgh]lhighyp b
khjz Pl b mkljhck\U\NWhZZ

Qbik _lu \klj_gzZxlky b \ Ajm]bo mkljhckI\Zo gZijbf_j \ khlt
| \uo f_~bZie_ _jZo



HrgZdh ~“ey kha”Zgby iheghp_gguo kbkl_f gm ' gu _s_ \kihf
b fbdjhko_fu 1Zdb_ dzd ij_h[jZah\Zl_ev gZijy _gby |1B0%\uc ]
(Basic Input-Output System[Zah\zZy kbkl_fXu\bhv& jy”» dhgljhee_jh\ Nmg
fgh]bo ba gbo bgl_J]jbjh\Zgu \ gbik_I_ gh jy® dhfihg_glh\ hklZxX

X Fbdjhko_fZ IAM %,26 \kljh_gzZ \ fzZI|_jjiblg kdBIQSi£W Il Im
ijhljzffZz ijhrblZzy \ ihklhygghf aZihfbgZxs_f mkljhckl\,
s_kl\ey I ijh\_jdm jZ[hlhkihkh[ghklb mkljhckI\ \kljh_
kdmx ieZlm h[_ki_qgb\Z_ | gZgqZevgmx aZ]jmadsbadhfiv
aZimkd hi_jZpbhgghrzZkbklcZ %,26 jZzkiheh _gZ gz fzZ
ieZl hmgh[oh”bfzZz ~ey ihklhygghlh iblZgby ITAM k p_
gZkljh_d %,26 HgzZ _ ihA™ _j'b\Z_ | jZ[hlm gZkh\ dhfiv
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JbK.2. Fbdjhko _fZ IAM %,26 b [Z1Zj_cdZ gZ kbkl_fghc ie

x Lzdlh\uc ]_g_jzZhhjfbjm_| hkgh\gu_ 1Zdlh\u_ qgZklhlu bk
dhgljhee _jzZfb rbg b ijhpjbkkBjhfBklhggbd hihjghc qZklhl
d\Zjp_\uc j_ahgZlhj d\Zjp Kh\j_f ggu_ieZlu iha\lheyxl
gZklhlu ~himkdZy jZalhg ijhp_kkhjz b iZfylb >ey wlh]h
gu_ ijh]jzffu ijyfh ba hi_jZpbhgghc kbkl_fu

- . — — ———
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x D"hihegbl_evguf dhfihg_glzf fZI_jbgkdhc ieZlu fh gh hlg
gu_ "Zlgbdb kh[bjZxsb_ bgnhjfZpbx h I _fi_jZImj_ijhp _Kk
ieZlu kdhjhklb \jZs_gby \_glbeylhjzZ b *j

L fi_jZImjgu_ ~Zlgbdb bf_xlI \Z'gh_ agZq_gb_ 1Zd dZd ijhg
jZ[hlzxl ~_kyldb fbeebhgh\ ljZgabklhjh\ \u”_ey | [hevrh_ dheb
sZ”"v _]1h djbklZzeeZ hq_gv fZeZ ihwlhfm "ey wnn_dlb\gh]h hl\h

h[oh”bf dme_j dhlhjuc jfblAlhjba \_glbeylhjz jbk L _ieh

i j ~Z Iky jZ*bZlhjm iehszZ”v dhlhjh]h ]hjZa~h [hevr_iehsZ"Db

| ieh jZkk_b\Z Iky Jhjza~h [uklj__ q_f k fZe_gvdh]h djbklZeez
Bentunsatop

JbK.4.<g_rgbc \b”A dme_jZ ijhp_kkhjz

FZzdkbfZevgzZy jzZ[hqzy | _fi_jzZImjZ ijhp_kkhjh\ hfFugghKg i
Emqgr_ \k_]h _keb kbkl _fZ hoez ~_gby fh I m”~_j"bhjhkv gZfi_
mjh\g -50fK :dlb\gh_ hoez ~ _gb_ _klv ijZzdlbgq_kdb m \k_o kh\j_
k ijhp_kkhjzfb [ Z | _f[he__ [ B Dme_ ju g_ bkihevamxl |
mkljhcklI\Zo gz [Ziaghp$kRhjh\ LzZd gzZijbf_j iezgr_I|zZf b kfZjln
Ilhggh _kl_kI\_ggh]l]h hoezZz ~_gby

Hiyazl_evguf mkljhckl\hf \ khklz\_ dhfivxl_jzZ y\ey_Ilky dhg
GZijbf_j imklv dhfivxl_j \uihegy | jZkg_lu \ ([FHO Z ihevah\Z
f_klbe furv WIh \uah\_| ij_juhggkkhj gz \j_fy ij_j\_| jZzkq_Ilu b
h{jZ[hlgbd ij_julZgby H[jZ[hlgbd wWlhudBphlgdZy ijh]jzffZz dhlhjZ
[Z_1 dhhj*bgZlu b i_j_f_klIbl mdzazl_ev furb gZ wdjZg_ \ gh\h_
ijhp_kkhj \gh\v \ha\jZzszZ _Iky d ij_j\Zgguf jZkq_1zZf <k_ wlh i
[ukljh qglh m ihevah\Zl_ey kha”Z_|lky beexaby iZjZee_evghklb

1.2 Eh]bg_kdZy kljmdImjZz gZklhevgh]h ID
Eh]bg_kdZy kljmdImjgsID N¥ _1klZ\e_gb_ h \oh”ysbo \ khkl
| jZ mkljhckI\Zo b nmgdpbhgZevguo \azZbfhk\yayo f_ ""m gbfb

<k_ mkljhckl\Z gZoh”ysb_ky \gmljb dhfivxl_jZ ih~"dexqg_gl
b ihklhyggh h[f _gb\zZxlky f_"~m kh[hc bgnhjfZpb_c¢ 1Ijb wlhf i
ko_fu fZl_jbgkdhc ieZlu wlZ bgnhjfZpby hkh[uf h[jZahf ij_h[jZ:
Ilhlh qlh[u jZagu_ mkljhcklI\Z fh}gmEothmbpZzlv?2

GZijbf_j bgnhjfzpby aZibkZggZy 9gZ hilbq_kdhibYokdv_ \
nbevfzZ [_a ij_h[jZah\Zgby g_[m”~_| ihgybdm glo\ i gdhlédhmmd b D h



g_glu kbkl_fghc ieZlu ij_h[jZzam_| bgnhjfZpbx IZzdbf h[jZahf qll
"Z _|ky \ihglgjfZevgh_ bah[jZ _gb )\ dhkedhgdgo a\md Hkgh\gmx jh
ij_h[jZzah\Zgbyo b]jz_| ijhp_kkhj

;ukljh” _ckl\b_ jZaebgguo dhfihg_glh\ dhfivxl_jZ dhgljhee_
mkljhcklI\ ijhp_kkhjz b hi_jzZlb\ghc izfylb fh _I kms_kI\_ggh |
glh[u khl]ezkh\Zlv bo [ukljh”_ckl\b_ gZ kbkl_fghc iezl_umklzg
fbdjhko_fu qgbik_lu \ khklzZ\ dhlhjuo \oh”yl dhgljhee_j hi_jzI
guc fhkl b dhgljhee_j i_jbn_jbcguwo gnidjhckil\ Bh]lbg_kdZy ko _fz
fhk\yab dhfihg_glh\ ID ijb\_"~59Z gZ jbk
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JbK.5.Eh]bq_kdZy ko _fZ kbkl_fghc ieZlu gZklhevgh]h

121 K_\_jguc fhkl

K_\_jguc flMdrthbridge)2 wlh kbkl _fguc dhgljhee_j dhlhjuc y\
gbf ba we_ f _glh\ gbik_1Z fZl_jbgkdhc gZ&lalmikb%lefyghc rbgu
hi_jZlb\ghc iZfylb b _ fZdkbfZevgh \hafh guc h[t_f Km\ljguc f
[hIm \ukhdhijhba\h?bl_evguo mkljhcklI\ k \ukhdhc | _iehhl*"Zq_c

K_\ _jguc fhkl h[_ki_qb\Z_ I h[f_g bgnhjfZpb_c f_""m ijhp_|I
ghc iZfylvx < ijhp_kkhj_ bkihevam _ |ky \gmlj gg__ nmfgZkldhbZ
ijhp_kkhjz fh™ | [ulv \ g_kdhevdh jZa [hevr_ q_f gZklhlZ kbkl_-
g _gby p_gljZzevgh]h ijhp_kkhjz d kbkl_fghfm dhgljhee_jm fh _
FSB-rbgz dZd -Freadpait.

H{uggh d kbkl_fghfm dhgljhee_jm ih~"dexqZ _|ky hi_jAgb\gZ
kh~ _j"bl \ k_[_ dhgljhee_j iZfylb hl IbizZz dhlhjh]lh aZ\bkbl fZdkl|
Ib\ghc izZzfylb Z |Zd" _ ijhimkdgZy kihkh[ghklv rbgu iZfylb i_jkh
< gZklhys_ _ \j_fy _klv I _g”™ _gpby \kljZb\ZIlv dhgljhee j iZfylb «
p_kkhj qglh mijhsZ | nmgdpbb kbkl_fgh]h dhgljhee_jZz LZd gZ

b , QWHO &RUH L bf__I| \kljh_gguc dhgljhee_j iZfylb



Fhgblhj\Z guc “ey ihevah\zZl_ey dhfihg_gl dhfivxl_jzZ ?]h
gZ aj_gb_ kdZaul\Z_|ky gZ dhfnhjl_ jZ[hlu aZ ID |Ihsf_¢_knh\ etk
kh[ghklb fhgblhjh\ b Jem[bgu p\_Ih\ Ij_[h\Zgby d [ukljh”_ckl\bx
\b”r_hiezZlm k ijhp_kkhjhf b hi_jZIb\ghc iZfylvx ihklhygdffh \hajz
gblhju ih*"dexgqZeb q_j_a h[sb_ rbgu ,6$%$ 9/% 3&, |h k_cqZzZk
dexqZ fu_ g_ihkj_~kI\_ggh d k_\_jghfm fhkim

JZg _ "ey ih~dexq_gby \b” _hieZlu bkihevah\Zeb rbgm $*:
Port2 mkdhj_gguc ]jZnbqg_kdbc ihjl kh_"bg_ggmx k k_\_dguf fh
klhim \ g_kdhevdh jZa [hevrmx q_f rbgZ 3&, < dZgb¥l}jZnibgu
g_kdh]h dhgljhee_jZ gZ kh\j_f _gguo fZl_jbgkdbo ieZlZo bkihev

Hkh[_gghklv nmgdpbhgbjh\Zgby k_\_jgh]h fhklz \ Ihf qlh
hljhfguc ljZnbd i_j _~Zqgqb ~Zgguo WIh ijb\h*bl d kms_klI\_gghf
ko_fu Ihwlhfm gZ g_dhlhjuo kbkl_fguo ieZlZo wlb fbdjhko_fu
efmI\h”Zfb beb jZ"bZlhj®Bjb jbk

RAM sockets AGP socket

CPU socket North bridge

JbK.6.K_\ _jguc fhkl b _]h hdjm  _gb_ gZ kbkl _fghc ieZ

lhdZ | _ogheh]by ijhba\h”kI\Z g_ ihalheyxl kdhfi_gkbjh\zZI
ki\b_ mkeh g _gby \gmlj_gg_c ko_fu |_ieh\u®_e _gb_ gbddh kh\]j
ko_fu k_\_jgh]h fhklz djhf_ iZkkb\gh]lh hoezZ ~_gby "ey k\h_i
[j_[mx| bkihevah\Zgby bg”"b\b"mzZevgh]h \_glbeylhjZ bed %ki_pb.
gby

< kh\j_f gguo kbkl _fZo gZgbgzZy hl ,QWHO 1HKDOHP b ¢
ki\m_| k_\_jguc fhkl \ \b~A_ hI* _evgh]h dhgljhee_jZ qbizZz ?]h
p_gljZzevguc ijhp_kkhj |_f kZfuf mijhklb\ ijh_dlbjh\Zgb_ kbkl_f
rb\ dhebqg_klI\h ZdIb\guo dhfihg_glh\

122 X guc fhkl

X guc fhk(Southbridge)) wlh dhgljhekgp_gljZlhj-\thhZzZ Hg dhg
l[jhebjmmkljhckI\Z dhlhju_ g_ Ij_[mx] fgh]lh wg_jlbb b g_ hkh[h
gbkem 1Zdbo mkljhckl\ hlghkylky a\mdh\u_ b k_I_\ezZ\dzZinjz " _
furv b fghl]b_ ~jm]Jb_ g_ hqg_gv [ukljh® _ckl\mxsb_ mkljhckl\Z

X guc fhkl j_ljZzgkebjm_| "Zggu_ b azZijhku hl ih*dexqg_ggu
\ k_\_jguc fhkl dhlhjuc i_j_"*Z_| bo \ ijhp_kkhj beb HAWMhIh b ij
fhklZz dhfZg”~u ijhp_kkhjZ b "Zggu_ ba HAM b j ljZgkebjmml b«
mkljhckI\Z < _]h khklZ\ \oh”*yl



x dhgljhee_j rbgu k\yab k k_\_jguf fhklhf 3&,
+\SHU7UDQVSRUW b | 7

x dhgljhee_j rbgu k\yab k iezlzfb jZkrf[S®JHVBdH, | 3&

x dhgljhee_j ebgbc k\yab k i_jbn_jbcgufb mkljhckI\Zf]
ivxl _jZfb 86% )LUH:LUH (WKHUQHW b | ~

x dhgljhee j rbgu k\yab k *_kldbfb "bkdZfb $7$% 6$7¢

x dhgljhee_j rbgu k\yab k f_"e _ggufb mkljhckI\Zfb rb:
b | »

>h\hevgh ~he]h “ey k\lyab k_\_jgh]h fhklZ k x guf bkihe\
(Peripheral component interconneei)bgZ ~ey ih*"dexq_gby ieZl jZkrbj_gby
kdhc iezZl_ jZajzZ[hlZggZy \ ]h m dhfiZzgbh_¢ ,QWHO H~"gZd
\h~bl_evghklb iezZl jZzkrbj_gby __ ijhimkdghc kihkh[ghKkhbgklZel
klZzeb bkihevah\Zlv [he__ [uklju_ rbg(U[SGHIiYWf bj jW&?*jm]bo

Bgh]*Z \ khklz\ gbik_1Z \dexqzZx!| fbdjhko_fm 6XSHU , 2 ¢
x 'ghfm fhklm ih rbg_ /3& /RZ 3LQ &RXQW b hi\ilmjdul 8&€ gbad
/137 36 j-Bk

Cables and
porss leading
off-board

PCI Slots

JbK.7.Fbdjhko _fZ 6XSHU , 2 ih~dexq_ggZy ih rbg_ /3

K ihfhsvx rbgu /3& ih*dexqZ_I|ky aZ]jmahggh_ IAM b dhg
rbo2 bgl _jn_ckh\ i_j ~"Zgb "Zgguo 1Zdbo dZd ihke_"~h\Zl _evgu
n_cku bgl_jn_ck "ey ih*"dexq_gby furb b deZ\bZImju 36 HI
/3& jZkiheh  _g \ x ' ghf fhkl_ gz fZl_jbgkdhc ieZl_

< x guc fhkl 1Zd _ \ohAbl dhgljhee j [_KkijHLh g hrZ bypd :dl
lihee jZ %OXHWRRWK ihalhey | dhfivxl_jm jZ[hl1ZIv k [_kijh\h~
khih\uf |_e_nhghf b Ajm]bfb mkljhckI\Zfb dhlhju_ ihAr_j b\Zxl|

1.3 ljhp_kkhj b _]Jh hkgh\gu_ o0oZjzdl_jbklbdb
Kh\j f gguc ijhp_kkhj ZiiZjZlgh j_Zebam_|ky gZ [hevrhc
;BKI[2], [11],[4] HgZ gZ kzfhf ~_e_ @®[he\enhclkyh jZzaf_jm b ij_"kl.
kh[hc gZh[hjhl fZe_gvdmx iehkdmx ihemijh\h*gbdh\mxjgazZklk
200ff azZdexg_ggmx \ iehkdbc dhjimk k jy"Zfb f 1Zeebqg_kdbo
bk
10



IhdZaZl _e f dZq_kI\Z | _ogheh]bb b dhgkljmdpbb ;BK y\ey_
we f _glh\ gZ djb¢bked wie f glh\ ijboh”~ysboky gZ ~bgbpm _]l
f_ ggu_i_j_"h\u_1_ogheh]bb ijhba\h”"kI\Z fbdjhko_f hi_jjpimxI| k
222 gf i_j_oh”yl gZ we_ f_gilezZzgbgmbl mf_gvrblv bo \ [m"ms_f
Wlh iha\hey | jZaf_klblv \ h*ghc ;BK g_kdhevdh fbeebzZj~h\ i_j

JbK.8 Ijhp_kkhju k_f_ckl\Z ,QWHO

lib wihf hif_Ibf qlh gZghf_ I]°f yfwlh _~bgbpZ baf_j gby ~
J]Z\gZy h”ghc fbeebZjrghc qZklb f_1jZ LZd gZijbf_j "~ebgZ \he
ijbgbfz_fh]lh gq_eh\_dhf e_"bl \ "bZiZahg_ 2 gf Z jZ&kklhy
mle_jh~zZ \ ZefZa_ gf JZa\blb_ I_ogheh]bc ijhib&eh™igihz f
]h~u b bo i_jkigdlhed Zcr__ [mZdexqgZ |ky \ g _mdehgghf m\_eb
ghklb jzaf_s_gby we_f_¢§jihk1.8)Z ;BK

130nm -
120nm
110nm -
100nm
90nm
80nm
J0nm
60nm
S0nm
40nm
30nm

20nm

10nm =

0 - ¥ e e o MOmntE s CEE

2000 2002 2004 2006 2008 20710 2012 2014 2016 2018 2020

JbK.9.JZa\blb_ | _ogheh]bc ijhba\h~kI\Z fbdjhko _f

HAgZdh I|jZ*"bpbhggu_ bgl_]jZevdhklibjdpmnkebfblZ \ ddZqZe_
]h~h\ k ihy\e _gb_f gh\hc iZjz”~b]fu \ nhjf_ ©wlZ" _jhqguo? Ij_of_
ba m]e_jh”"guo gZghljm[hd ]jZn_gZ b ~“jm]bo fZl_jbZeh¥ K _ cqg
fbdjhijhp_kkhju gh\h]h ihdhe_gby k ljZgabklhjzfb jZzaf_jhf hdh
gZ h~ghc fbdjhko f_mf_klblv [he_ _ fbeebZj"h\ 1Zdbo we f ¢

L ogheh]bg_kdb_Zki_dlu ba]lJhlh\e _gby b kil _i\ ghvkgglgh&Zpl
hij ~ eyxl dhgkljmdlb\gu_ hkh[_gghklb fbdjhijhp_kkhjh\ H~*gZc
ey |Iky h~rgbf ba maeh\ ex[hc \ugbkebl _evghc kbkl _fu b \ wlh
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jy*"hf Il _ogbq_kdbo ihdzZzazZl_e_c dhlhju_ hij_~_eyxl _]lh ijhba\h’
pbb dhgdj_lguo azA@)q jbk

OCHOBHbIE XapaKkTepUCTUKW
MHKpOnpoueccopa
TakToBan J L
yacTtoTa pres—— /\L F—‘paspgnnocw

s

MakpoapxmTekTypa MukpoapxmTekTypa

Cwucrema KoMaH, TMbl AnnapaTHad opraHui3aumns
obpabaTbiBaeMbIx 4aHHbIX, MMKpOMpoLeccopa, permcTpbl,
peEXMMMBI aapecaLi YyMpaenaAwWwmMe cxXembl, ANY, K3ww-
NPUHLKMMbI paboTsl MamMaTh M CBA3LIBALWME UX
MMKpOMpoLeccopa MH@OPMALIMOHHBIE MAarkMcTpanm

JbK.10.Hkgh\gu_ 0Zjzdl_jbklbdb fbdjhijhp_kkhjz

ljhba\h”~bl _evghklv ijhp_kkhjzZ y\ey |Iky _]1h bgl_]jZevghc o
jZy azZ\bkbl hl gzZklhlu ijhp_kkhjz _1h jZajy*ghklb Z 1Zd _ hk
ljhba\h~bl _evghklv ijhp_kkhjZ g _evay \ugbkeblv hgZ hij_~ ey
\Zgby ih kdhjhklb \uiheg_gby ijhp_kkhjhf hij_~ e-glguoihh_jZ
lizffghec kj_~

x JZajy~rghklv ijhp 2kkhgZ ba ozZjzZdl_jbklibd \ebyxsZy gz
\h~bl_evghklv HgZ hij_~ ey |ky dhebq_klI\hf “\hbggu
ijhp_kkhj h[jZ[ZIlu\Z_| beb i j NZ | h~rgh\j_f _ggh HJt
ijhp_kkhjz ij_~klz\eyxl \ nhjfz PQN ]™_

o m2 jZajy*ghklv \gmlj _ggbo j_]bkljh\ hij_~ ey | "ebgm
dhlhju_ h[jzZ[Zlu\Zxlky ijhp_kkhjhf aZ h*bg rZz]

0 n2 jZajy*ghklv rbgu "Zgguo hij_~ ey | kdhjhklv i_j_»

f [hevr_ kb]JgZeh\ h”gh\j_f_ggh ihklmizZ_1 gZ rbgm

j "Z _lky ih g_c azZ hij_~_e _gguc bgl_j\Ze \j_f gb b

|
[hl1Z _
o k2 jz ajy"ghklv rbgu Z~j_kzZ hij_~ ey | jzaf_j Z"j_kg
ijhp_kkhjz
GZzZijbf_j jzZajy~ghklv h~gh]lh ba i_j\uo fbdjhijhp_kkhjh\ L
SHQWLXP 3UR bf_e HjZalydlghj&Z rkbghc "Zgpdieojydrgufb
j_]bkljzfb fh™ | ihdZazlvky kljZzgghc _keb g_agZlv qlh \ 3HQ!

nhjfZpbb kem Z4jZe4y”~guo dhg\_c_jZ WIh [ueh 4jp2djygity ¢ mjth
p_kkhjzf h[t_"bg _gguf \ hrghfjadajymkZy ZbgZ ~Zgguo ihalheye.
aZihegylv jZ[hgb_ j_]bklju

X Lzdlh\Zy qzZzkdBjzd!|_jbam_1I [ukljh®_ckl\b_ ijhp_kkhjZz
_Iky gbkehf IZdlh\ aZz k_dmg”m Lzdl ijhp_kkhjZ beb |
ijhf _"mihd f_"~m "\mfy bfimevkzfb 1ZdIh\h]h ]_g_jZIh
ojhgbabjm_ I\U|heg gb_ \k_o hi_jZphbduiijinepg kbjZijhp _
khjhf ex[hc [Zah\hc hi_jZpbb hI\h”~blky hij_~_e_ggh_
Ykgh qlh g_f [hevr_ 1Zdlh\Zy qzZklhlzZz |_f [hevr_ hi_j
ihegy_| ijhp_kkhj Lzdlh\Zy qzZklhlZ baf_jy_Ilky \ f_]Z]
l_jpZo ==

12



LZ[e

AZ ihke _~gb_

Jhkl |_ogbg_kdbo ihdZaZhtekjZa éjthgg kd Hj hj\b ¢

e | 1zdlh\Zy qZklhlZ ijhp_kkhjZ m\_ebgbe

F=p m ijhp_kkhjZ \ Jham ~h mtepCaneijhp .kkhjz JThAm
IZ[e
Lbi —hA \uimk QzklhizZ PI Qfé'JE% Dhah yA|L_oijhp_kk
8086 | 19782 1990 52 10 2 2 3000
80286 | 19822 1992 62 125 2 2 1500
80386 | 19852 2007 16 2 40 2 2 15002 800
80486 | 19892 2007 16 2 150 16 2 50 2 10002 600
Pentium | 19932 1997 602 166 502 66 2 8002 280
Pentium Il | 19972 1999 2332 450 | 662 100 2 3502 250
Pentium Ill | 19992 2003 450 +1000 | 1002 133 2 2502 130
Pentium 4 | 20002 2005 | 1000 +3800 | 4002 1066 2 1802 65
Core2 | 20062 2011 | 10602 3500 |5332 1600| 2,4 652 45
Coreid | 20102 .. 12002 3400 2500 2 322 22
Coreis | 20092 .. 12002 4020 2500 2,4 452 22
Corei7 | 20082 ... 10702 4200 |48002 6400 2, 4,6,8 452 22

X

cjobl_dImjz fbdjhijhp -kkihjZhgylb_ dhgizjklhWws__ \j_fy
hrghagZqgh]h Ihedh\Zgby g_ bf__I K ihabpbc ijh]jzff
Imjhc ijhp_kkhjZ ihgbfz_Ilky _]h kihkh[ghklv bkihegylv
guc gZ[hj fZrbgguo dhfzg” ;hevrbgkl\h fbdjhijhp_kkh,
guo dhfivxl_jh\ hlighkylky d k_f _ckl\m | Bekhsf gZa
klbfufb ijhp_kkhjzfb WIh hagzZqz_I| qlh \k_ ijhp_kkh]
iheghklvx ih~A™ _j"b\Zxl h*gm b Im °~_ kbkl_fm dhfzg”®
gmx "ey wlhc Zjobl_dImju

HrgZdh jZajzZ[hlgbdb dhfivx] j§téZ @\ ZewaZihgylb g _kdhe

bghc kfuke
ijhp_kkhjz hljz zZ 1

ImjZz

bkihevamy ey wlh]h | _jfbg fbdjhZjobbydIlZjpb| K &
hkgh\gu_ ijbgpbiu \gmlj_ggguwohk]Zgb

f ckl\ ijhp_kkhjh\

LZdbf h[jZahf

1h\hjy h[ Zjobl_dImj_ fbdjhijhp_kkhjh\ jZae

jihZjobl _dimju b fzdjhzZjobl_dImiju

X

o FbdjhzZjobl_dlifbddhijhp_kktjh ZiizjzZlgZy hjlZgbaZz
eh]l]bq_kdzZy kljmdIimjz fbdjhijhp_kkhjz j_Jbklju
ko fu Zjbnf-dbiihg _kdb_ mkljhcklI\Z azZihfbgzZxsl
kI\Z b k\yaulZxsb_ bo bgnhjfZpbhggu_ fZ]bkljZeb

o FzZdjhzZjobl_dlflagdhijhp_kkkwjl&dh kbkl_fZ dhfzg”™ IbitL
jZ[Zlu\Z_fuo "Zgguo |j_"bfu Z~j_kZpbb b ijbgpbiu
ijhp_kkhjz

Dhebg_kI\h yWIh!l izjzf_Ij y\ey Iky khklZ\ghc qZklvx o
Zjobl _dimju fbdjhijhp_kkhjZz gh \\bAm _]h \Z ghklb e\
jhijhp_kkhjh\ _1h kiZeb bkihevah\ZIlv \ dzq_kI\_ _s_ h
fodjhijhp_kkhjz
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Ilhke_~gb_ \_jkbb fbdjhijhp_kkhjh\ bf_xI "\Z qg_luj_ b [he.
yN j Z kh\j_f_ggu_ HK mf_xI jzZkij_~_eylv gZ]jmadmfbijfiba\im”b f
yrjZfb | _f kZfuf m\_ebqgb\Zy ijhba\h”bl_evghklv mf_gvrZy hld
\Zykv [ukljhc i_j _aZ]jmadb b gZjZsb\Zy mjh\_gv “himklbfhc gZ]

BA y bkihevah\Zgby g_kdhevdbo ijhp_kkhjh\ \ dhfivxl_j_ g.
jZaf_s _gb_ gZ h~ghf djbklzee_\ \b~_ kZfhklhyl _evguo y™ | ¢
\iehlv ~h ]h~rz

Fghlhy”~ jggZau\Zxl p_gljZevguc fbdjhijhp_kkhj dhlhjuc k
[he__ \ugbkebl_evguo y*jZ gZ h~ghf ijhp_kkhjghf djbklZee_ be

Lj_[h\Zgby d \ugbkebl_evghc fhsghklb p_gljZevgh]h fbdjhi
jhkeb b ijhrhe zZxl| jZzklb >he]lh_ \j_fy ih\ur_gb_ ijhba\h”bl_ev.
hrghy” jguo ijhp_kkhjh\ \ hkgh\ghf ijhbkoh”*beh aZ kq_I ihke_~
IZdlh\hc gZklhlu k h~rgh\j _f gguf m\ _ebq _gb_f dhebq_kI\Z |jZg
klZzeeH*"gZdh ~Zevg_cr__ ih\ur_gb_ IZdlh\hc gZklhlu mibjZ_Ilky
guo nbabqgq_kdbo [Zjv_jh\ ihkdhevdm | _ogheh]bqg_kdbpbjgehp kk
abeky d jzaf _jzf ZIhfz

X <hi_j\uo k mf_gvr_gb_f jZzaf _jh\ djbklZeeZ b k ih\ur_g
klhlu \hajzklzZz | Ihd ml_qdb ljZgabklhjh\ WIh \_~ 1| d
ey fhc fhsghklb b m\_ebqg_gbx \u[jhkZ | _ieZ 1jb IZdlh
38==p gbiu ihijhklm i_j ]j_\Zxlky

X <h\lhjuo ij_bfms_kI\Z [he__ \ukhdhc IZdlh\hc qgqZklhl
A"ylky gZ gaZ ma”_j _d ijb h[jZs_gbb d iZfylb 1Zd dzd
iZfylb g_ khhl\_IklI\m_| \hajzZklzZxsbf |Zdlh\uf qZklhlZf

X <lj _Ilvbo ”"ey g_dhlhjuo ijbeh” _gbc ljZ"bpbhggu_ ihke
obl _dimju klZgh\ylky g _wnn_dlb\gufb k \hajzZzklzZgb f I.
azZ lzd gZau\Z_filhc€Ehgip\kdh]h madhhRjEzglbl@2gby ijhbe
\h~bl _evghklb \ j _amevlzZl_ ihke_"h\Zl _evgh]lh ihlhdz \
\hajzklzxl j_abkfo\hgdgu_ az”~ _ j db i _j ~Zgb kb]JgZeh\
"hihegbl_evguf madbf f_klhf k\yaZgguf k ih\ur_gb_f |

ljbf _g_gb_ fgh]hijhp_kkhjguo kbkl_f I1Zd " g_ ihemqgbeh rb
g_gby 1Zd dzZd |j_[m_I keh ' guo b “hjh]lhklhysbo fgh]hijhp_kkh
lhwlhfm [ueh j_r _gh ~h[b\ZIvky *"Zevg _cr_]h ih\ur_gby ijhba\h”|
p_kkhjh\ A"jm]bfb kj_~kI\Zfb KZzZfuf wnn_dlb\guf gZijZ\e_gb_f [u
pbyghlhihlhqghkdZjh~b\rZyky \ fbj_ kmi_jdh&ilhxh?dRh\jtfifggZy
jZee _ewygzZ[hldzZz g _kdhevdbo ihlhdh\ dhfzg”

131 L_ogheh]by k\_joihlhgghc h[jZ[hldb *"Zgguo

Dhfizgb_c ,QWHO [ueZ ij_"eh _gZ |_ogheh]by k\_joihlhg
(Hyper-7TKUHDGLQJ 7THFKQRORJ\ +77 HgZ ihalhey | ijhp_kkhj
ijhp_kkhj_ iZjZee_evgh “h g_luj_o ijh]jzffguo ihlhdh\ h~rgh\j_f_
ih\urzZz | wnn_dlb\ghklv jZ[hlu HK \ fgh]lhaz~Zgghf j_ "bf_Z |IzZd
kh_fdbo ijbeh’  _gbc GZijbf_j k\ya¥Zgglguohk Zimdlbhh\Zgh" feb’
jh\Zgb_f b | A

lihp_kkhj 3HQWLXP Kk \deXWK&duD GLOB Wf__| \k_]h h~Agh

y*"jh gh hgh jZza”_e_gh gZ ~"\Z eh]bq_kdbo ihwlhfm hi_j¥kpbhg
dzd "\Z jZaguo ijhp_kkhjz \f_klh h~rgh]h
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Hyper-WKUHDGLQJ nzdlhphfiedly kil Zlekha~Zgbx ijhp_kkhjh\ k
abg_kdbfb ynjZzfb gZ h~"ghf djbklZee_ < "\moy”_jghfl ¢bZ_yigize
MZ ijhp_kkhjz dhlhju_ ijb f_gvr_c IZdlh\hc qzZklhl_jhpaki_q!
\h~bl_evghklv ihkdhevdm \ gl iXjZerergdMghf _ggh \uihegyxlky
aZ\bkbfuo ihlhdZ bgkljmdpbc

132 Hkgh\gu_ ijh[e_fu kha~zZgby fgh]lhy”_jguo ijhp_kkhjh\
x DZ ' ~h_ y~jh ijhp_kkhjz "he " gh [ulv g_aZ\bkbfuf Ih _k
kbfuf wg _jlhihlj_[e_gb_f b mijZ\e_gb _f fhsghklvx
x Jughd ijh]jzffgh]lh h[_ki_qg_gby “he  _g [ulv h[_ki_q_g
lhju_ kihkh[gu wnn_dlb\gh jZa[b\ZIv Ze]lhjbIf \_I\e_ghby
Ney ijhp_kkhjh\ k g_lguf dhebg_klI\hf y» j beb gZ g_
khjh\ k g_q_Ilguf dhebqg_klI\hf y» j dhebg_klI\h ihlhdh\

133 Ij_bfms_kI\Z fghlhy” _jguo ijhp_kkhjh\
x <hafh ghklv jZzkij_~ _eylv jZ[hIlm ijh]jzff gZzZijbf_j hkgt
eh”_gbc b nhgh\uo az”~Zq hi_jZpbhgghc kbkl_fu ih g_
Xx M\ _ebq_gb_ kdhjhklb jZ[hlu ijh]jzZff
X ljhp_kku 1j_ [mxsb_ bgl _gkb\guo \ugbke gbc ijhl_d2ZzZ:
J__
X ;he wnn_dlb\gh_ bkihevah\Zgb_ fmevlbf_“bcguo ijk

Azdlhjh\  hkh[h Ij_[h\ZI_evguo d \ugbkebl_evguf j_km
x JZ[h!Z ihevah\Zl_ey dhfivxl_jZ klZgh\blky [he__ dhfnh

134 G_"hklzldb fgh]lhy”_jguo ijhp_kkhjh\

X <hajhkrzZy k_[_klhbfhklv ijhba\h”~klI\Z fgh]lhy” _jguo ijhy
g_gbx k h”rghy”_jgufb azZklz\ey_| ijhba\h”bl_e_c qgbi
klhbfhklv Z wlh higzZklb k~_j b\Z _ 1| kijhk

X LZd dzZd k hi_jZlb\ghc izZzfylvx h~rgh\j f _ggh jZ[hlZx] |
y*r"iZ g_h[oh”~bfh ©gZmqgblv2 bo jZ[hlZIlv [_a dhgnebdlt

X <hajhkr__ wg_jlhihlj_[e_gb_Ij_ [m_1 ijbf_g gby fhsguc

X Lj_[m_Ilky [he__ fhsgZy kbkl_fZ hoez ~_gby

x Dhebq_kI\h ijh]jzffgh]lh h[_ki_q_gby hilbfbabjh\Zggh]
ghklv gbqglh'gh fZeh ;hevrbgkl\h ijh]jzff jZkkqblZgu
kbg_kdhf hrghy”~ _jghf j_"bf_ ihwlhfm hgb ijhklh g_ ft
\ugbkebl_evgmx fhsv “hihegbl_evguo y"_j

x Hi_jZpbhggu_ kbkl_fu ih~An j"b\Zxsb_ fgh]lhy”™ jgu_
gZijbf_j LQGRZV ;3 63 b \ur_ bkihevamxl| \ugbket
"hihegbl_evguo y™_ j “ey kh[kI\_gguo kbkl_fguo gm "

Ke_ _~m_1| ijbagzIlv qlh \ gZklhys__ \j _fy fgh]l]hy” _jgu_ ijhp_
djZcg_ g _wnn_dlb\gh Djhf_Ih]lhw*"gigujZdjbpd_ k®hju g_ijhba\h”
gbke_gby \ Q jZa [uklj__ h”rghy”™ _jguo ohly ijbjhkl [ukljh”_ckl\
| evguf gh ijb wihf hg \h fgh]hf aZ\bkbl hl IbiZ ijbeh” _gby M
jZkkqblZzgu gZ jZ[hlm k fgh]lhy” _jgufb ijhp_kkhjzZfb J[ukljh”_c
\k_]1h gz : \hl ijh]jzffu hilbfbabjh\Zggu_ ih” fghlhy” jgu_
[Zx| [uklj___ m _ gZ

1.4 Fgh]l]hmjh\g_\Zy hj]l]ZgbaZpby iZfylb dhfivxl_jZ
B jZjobqg_kdbc ijbgpbi ihkljh_gby o0zZjzdl_j_ g g_ lhewdh 7e
|_jZz \ p_ehf gh b ~ey hiI*"_evguo _]h ih”"kbkl_f ITh wihfm_fZijbg
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izfylb dhfivxl_jZ hkgh\gu_ Ij_[h\Zgbhlyew r&yl tojgchifZpbhggzy _f
b \ukhdh_ [ukljh~_ckl\b_

HrgZdh h~rghmjh\g_\h_ ihkljh_gb_ izZfylb g_ iha\hey | h”"g

jylv wibf ~\mf ijhib\hj_gb\uf Ij_[h\Zgbyf Bkoh”y ba wlh]h izZfy

ivxl

X

_jh\ kljhblky ih fghlhmjbjgibhzevghfm ijbgphl). jbk

JbK.11.B_jZjoby fgh]lhmjh\g _\hc hjl]ZgbaZpbb izZfylb

< _jogbc mjh\_gv wlhc ibjzfb~u ijbgzZ”~e_"bl j_]bkljh\hc iZf
gZau\zZx!| fbdjhijhp_kkhjghc izZfylvx FlI < khklz\_ ex[h]h
_Iky k\ _johi_jzZlb\gh_aZihfbgzZxs__ mkljhckl\h g [hevrhc
jZah\Zgh g_kdhevdbfb ~_kyldzZfb beb khlgyfb j_]bkljh\ k hqg
"hkimiz khklz\eyxsbf \k_]h h”bg |1Zdl jZ[hlu ijhp_kkhjZ
hfugqgh ojzZgylky ~Zggu_ dhlhju_ ijhp_kkhj g_ihkj_"~kl\_gc
p_kk_ h[jZ[hldb
Ke _"mxsbc mjh\ _gv hljizaylvl deb iZfylv [ehdghlgh]h IbiZ
eyxsZy kh[hc [mn_jgh_aZihfbgZxs__ mkljhckl\h "ey 0jZg_
kmffZjguf h[t_fhf hl ~_kyldh\ D[Zclh\ "h ~_kyldh\ F[Zcl \ a
ijhp_kkhjh\ Dwr p_gljZevgh]h ijhp_kkhjzZ jZza™ _ezg gZ g_k
\ jkZevghf ijhp_kkhj_ qmkke\g lZdftho | “hklb]Zlv ljzo
o KZfuf [ukljuf y\ley Iky dwr i_j\hlh mQOR\YWH G FDFKH |
hg y\ey |ky g_hlt fe _fhc qZklvx ijhp_kkhjzZz ihkdhevd
ghf k gbf djbklZee_ b \oh”bl \ khklZ\ nmgdpbhgZevguc
guo |jhp kkhjZo h[uggh / jZa”"_e gv\gZd'h\fZgj’WbZd%Nr Nz
guo ;hevrbgkl\h ijhp_kkhjh\ [_a _ fhlml nmgdpbhg
1z | gZ gZklhl_ijhp_kkhjzZ b h[stZIvky d g fm fh gh
dZxl \uiheg_gb_ g_kdhevdh hi_jZpbc gl_gby aZibkb h’
o <lhjuf ih Jukljh” _ckl\bx y\ey_ Iky dwr \lhjh]kdhhmhjhdgy
hfuqgh dzZd b / jZkiheh  _g gZ h~”ghf djbklZee_ k ijh
\_jkbyo ijhp_kkhjh\ / j_Zebah\zZg \ \b”_ hI*_evgh]h g:
fylb gz fzI jbgkdhc ieZl H{tzf / hd F[(Z[cZ|c|<’\k1h\j
f gguo fgh]l]hy” jguo Ijhp kkhjzo /| gZoh”~ykv gZ Ihf
_Iky iZfylvx jZa"_evgh]h ihigbah\sZ gfbly[ezf_ dwrzZz \ 1 F|[z
gZ dZ ~h_ y”"jh ijboh’\blky ih 1 QBFRUH F[ZclZ
o Dwr lj_Iv_]h mjh\gy gZbf_ [ukljh~ _ckl\mxsbc gh hi
[hevrbf fhe F[Zcl [/ f ne _gg__ ij_"Mu"msbo dwr_c
agZgbl_ evgh [uklj_ q_f hl_jZIb\gZy iZfylv < fgh]hy
gZoh”blky \ h[s_f |hevah\Zgbb b ij_ "gZagZq_g “ey kb
jZaebqgduojbk
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JbK.12. Hj]J]ZgbazZpbyzZdwb Ao y* jghf ijhp_kkhj_$0°'

x Hkgh\gZy izZfylv HI 1ij_"gZagZq_gZ “ey o0jZg_gby b hi_jzZlI
fZpb_c k ijhqbfb [ehdZfb fZrbgu < __ khklzZ\ \ohxddor\Z )
mkljhckl\

o ROM (Read Only Memory)tihklhyggh_ azZihfbgZxs__ mkljhckl)
Kem bl “ey 0jZg_gby g_baf gy _fhc ihklhygghc ijh]j.
ghc bgnhjfZpbb iha\hey | hi_jZlb\gh Ilhevdh kgblu\Zlv
bgnhjfZpbx Baf_gblv bgnhjfZpbx \ IAM g_evay b hgZzZ |
kmlkl\bb iblZgby

o RAM (Read Access Memoryxhi_jZlb\gh_aZihfbgzZxs__ mkljhckl
lj_ "gZagZg_gh ~ey hi_jZlb\ghc aZibkb o0jZg_gby b kq
"Zgguo g_ihkj_~klI\_ggh mqgzZkl\mxsboe\u gddrehjlf Zepvbgigfc
ijhp_kk_ \uihegy_ fhf dhfivxl_jhf \ I _dmsbc i_jbh” \j_
Ilhd g_\hafh ghklv khojzZgylv bgnhjfZpbx ihke_ \udex
wg _jlhaz\bkbfhklv

x GZ [he__ gbadbo mjh\gyo b_jZjobb gZoh”~ylky \g_rg\WZ_ aZz
gZ fZ]gblguo ghkbl _eyo gZ ~ _kldbo b ]b[dbbgbdyaml ggu @ I"'Zxok
fZlgblhhilbg_kdbo "bkdZo b ~j Bo hlebqzZ_I| gbadh[hpwkljh
rZzy _fdhklv

Hjl]ZgbaZpby aZ[ezZ]h\j_f_ggh]h h[f_gZ bgnhjfZpbhggufb i
jZaebgqguo mjh\g" cpigdjZebah\Zgghf mijZ\e _gbb bfb ihalhey |
b_jZjobx iZfylb dZd Z[kljZzdlgmx _”bdmpndzZze vgamxx kiyZ igthye Zk h
\ZggZy jZ[hlZ \k_o mjh\g_c h[_ki_qgqb\zZ _Iky ih® mijgbdkbeggbc fkigh
kl_fu

1.5 Hkgh\gu_ klzg”Zjlu fZIl_jbgdkdbo

Nhjtnzdlhi wlh klzg”"Zjl azZ”~Zxsbc ]Z[Zjblgu_ jZaf_ju |_oc¢
eby Z 1Zd _ hibkul\Zxsbc “hihegbl_evgu_ kh\hdmighklb _]h |_
gZijbf_j nhjfm Ibiu "hihegbl_evguo we_f_glh\ jZzaf_sZ_ fuo \ gZ
" gb_ b hjb_glZpbx

Nhjfnzdlhj dzZd b ex[u_ ~“jm]b_ klzZzg”"Zjlu ghkbl j_dhf_g~*
Ki_pbnbdzZpbynakjhjz hij_~ ey | h[yaZl _evgu_ b ~“hihegbl_ev:
HrgzZdh ih"Z\eyxs__ [hevrbgkl\h ijhba\h?bl_e_c ij_"~ihgblzZxl kt
pbx ihkdhevdm p_ghc khhl\_Ikl\by kms_kl\mxsbf klzZzg~zZjlzf y
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23 Fghlhrbggu_ Zjobl_dImju dhfivxl_jh\

Ih*dexq_gb_ [hevrh]h gbkeZ mkljhckl\ d fZ]bkljZzeb g_ iha
ih\ur_gby ijhba\h”~bl_evghklb azZ ijb_fe_fmx klhbfhklv 1Zd dzd
gZklhlu kb]JgzZeh\ jZklzl mjh\_gv ihf_o b jZkkbgojhgbaZpby kb]c

Ilhwihfm \ gZklhys_ _ \j fy jzZkijhkljZzg_gu fghlhrbggu_ kljm
g_ggu_ gZ hkgh\_ fhklh\hc beb oZzZ[18}H1A]418]bI< dhkjb\uo b oZ[h\L
Zjobl_dImjZo ID ]Jez\gZy kbkl_fgZy rbgzZz )6% gZ]jm _gZ ebrv
k_\_jguc fhkl qglh mijhszZ_ | ijh_dlbjh\Zgb_ kbkl_f \ukhdha@aijhba
jZaebgguo \_jkbc gbik_Ih\

23.1 Fhklh\zZy Zjobl_dlmjz ID

KljmdImjz dhfivxl_jzZ k fhklh\hc Zjobl_dlmjhc ijb\_"* gZ gZ
kdhjhklgZy b ljzomjh\g_\Zy kljmdImjZ ihalhey_| mkljhcklI\Wf jZ[
jhklvx =ezZ\gZy kbkl_fgZy rbgzZ ih*"dexqZ_Ilky g_ihkj_~kljhggh
fZob h[jZs_gby \ dwr ij_h[jZamxlky \ h[jZs_gby d hkgh\ghc iz
lez\gmx rbgm ZgZeh]lbqggh ljZzgaZdpbyf \\h*Z \u\h~*Z )6% ihklh
p_kkhjhf

JbR.7.Ko_fzZ ID k fhklh\hc Zjobl_dImjhc

D "jm]hc klhjhg_ )6% ih~"dexq_gZ fbdjhko fZ kbkl_fguc
mijZ\ey | dwr_f hi_jzZlb\ghc iZfylvx b \uihegy_| nm&@pbx f
(Peripheral Component Interconnect RbgZ 3&, dZd k lhqdb aj_gby kdhjhklk
guo |Zd b jZzkiheh _gby azgbfz_| kj_~g__ wd\ZlhjbZevgh_ ihe

K_\_jguc fhkl h[_ki_gb\Z_| bgl_jn_ck f_""m rbghc 3&, b h
kiI\Zfb Ibdh\Zy kdhjhklv i_j_~Zqb ~Zgguo ih rbg_ 3&, khklZ\e
F[Zcl k F3Wplhc rbghc fh™ | mijzZ\eylv ex[h_ ba mkljhckI\ i_j_
rbg_ \ Ihf gbke_ ijhp_kkhj b mkljhckI\Z \\h~Z \u\h~"Z Rbg%h3&,
6-b kehlh\ Ijb g _h[oh”bfhklb bkihevah\Zgby [hevr_]h dhebqg_KklI
ID "he ' gZ kh”_j Zlv g_kdhevdh rbg 3&, dhlhju_ [m"ml mijZ\e\
fhklzfb 3R]+

25



GzZbf_g__ [ukljh~r_ckl\mxsb_ mkljhcklI\Z ih~"dexqgZxlky b m
fhklhf GZzijbf_j hgb fh]leb ih"dexqZlvky ih rbg_ ,6%$ (,6% beb
ihA™ _j"b\Z_1 bgl_jn_ck h[f_gZ 3&,+,6%$ h[_ki_qb\Zy ibdh\mx k
5F[Zcl k HIf _Ibf glh _s_\ dhgp_ OO \ _dZ [ueh h[tyle_gh qlt
bkihevam_Ilky b mkljhcklI\Z ey g_z \uimkdZlvky g_ [m”"m]l

23.2 :jobl_dlmjz ID k dhffmlZpbhgghc kljmdImjhc

>im]bf gZijZ\e mgbljzgyxsbf jZaju\ \ ijhba\h”bl_evghklb ijhp
kl _fghc rbgu y\ey |ky adthfdgilibpgbhuhgghc kjWrhahalhey | ijhp_}
jZf b mkljhckI\zf jz[hlZlv g_aZ\bkbfh b h~rgh\j_f ggh qlh hkh[_
]hijhp_kkhjguo kbkl_f

Kbkl _fgzZy rbgZ “himkdZ _| ih*dexq_gb_ dZd “hihegbl_evc
dhgljhe_jh\ izfylb b "jm]bo mkljhckl\ Gh \k_ hgb h[sZxlky q_j.
b z ijhimkdgZy kihkh[ghklv [m”~_| hij_~ eylvky dhebq_kI\hf h”¢
hi_jZpbc gZ rbg_ >ey j_ZebaZpbb \k_]h ihl_gpbkhgB\kk kukfhdA |
[Zdlh\hc gZklhlhc gZ~h ih\urzZlv b ijhba\h”bl_evghklv kbkl_fgh
\blky \k_ [he__ keh guf b “hjh]bf

Ba[_"ZIlv wibo keh ghkl_c ihalhey | i_j_oh” gzZ dhffmlZpbh
lhju _ bf_ xI ke_"mxsb_ ij_bfms_klI\Z

x fZzdkbfZevgZy iZjZee _evghklv hi_jZpbc 1Ih _klv h[_ki
g_aZ\bkbfhc jZ[hlu ih~*kbkl_f ijhp_kkhjh\ mkljhcklI\ \\

x fbgbfZevgh_ \j fy h'brZgby g_h[oh”bfh_ ~ey “hklb g
gby i_j\uf keh\hf "Zgguo b beb ey aZ\_jr_gby ljZgaZc

x fzdkbfzZevgZy ijhimkdgZy kihkh[ghklv |h _klv dhebqg_k
_fuo azZ k_dmg”™m

DhffmlZpbhggZy Zjobl _dIimjz fh™ _| h[_ki_qgblv fbgbhfZavgu _
gZ _z hkgh\_ kihkh[gu gZgflZigWuprejllZgguo ba iZfylb q_j _a h~l
ihemqg_gby azZijhkzZ hl ijhp_kkhjz Nbjfhc 1HWSRZHU khazzZgZ
)DVWVHULHV k bkihevah\zZgb f dhffmlZpbhgghc ZjkaktBridgenju g.
jbk dhlhjuc bf__ | g_luj_ hkgh\guo bgl_jn_ckZ

X "\Z t0 jZajy”guo bgl_jn_ckzZ dhlhju_ gZijyfmx kh_~
ijhp_kkhjh\ k dhffmlzZlhjhf < azZ\bkbfhklb hl ijhp_kkhj
IZlv k gZklhlhc ~h F=p

X jZajy~guc bgl_jn_ck k\yaulZxsbc dhffmlZlhj )DVW¢
jZ[hlZxsbc gZ gzZklhl_ \*"\h_ f_gvr_c gZklhlu bgl_jn_c
hfuggh F=p

X bgl_jn_ck kh_"~bgyxsbc dhffmlzZlhj )DVW%ULGJH gZi
jZ[hlZxsbc gZ qXXKlIhl f gvr_c gqZklhlu bgl_jn_ckZ k ijh

<k_ wlb bgl_jn_ckgu_, mg{hhakldZaz\bkbfh ~jm] hl *ym]Z h][
fZdkbfZevgmx iZjZee _evghklv \uiheg_gby kbkl _fguo hi_jZpbc d
HrgZdh g_aZ\bkbfuo bgl_jn_ckh\ g_ ~hklZlhggh qglh[u bkiheve
iZjZee_ ebldflhfm \ dhffmlZlhj \dexqg_gu fgh]l]hmjh\g_\u_ [mn_jt
gl _gby azZibkb dhlhju_ bahebjmxl ih~kbkl_fu ~jm] hl ~jm]Z
[ukljh i_j_~zZ\ZIlv “"Zggu_ \ dhffmlZlhj )DVW%ULGJH b ba g_]h
kiI\by bklhgqgbdz ~Zgguo ijb gl_gbb beb abobikle mdKalkleymiijih"
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gZjZsb\Zlv ~h[Z\eyy dhffmlZlhju )DVW%ULGJH Lh _klv 1ZdzZy
_Iky

Jbk8. Kljmdimjz dhffmlZIhjZ )DVW%ULGJH gZ ijhp_}

233 OZ[h\Zy Zjobl_dImjz ID

K ~Zevg_ciihfur_gb_f [ukljh”_ckl\by ijhp_kkhjh\ b i _jb
mkljhcklI\ hlghkbl_evgh f_"e_ggZy rbgZ 3&, klZeZ madbfjh_klhf
ba\h~bl_evghklb b gZz~z ghklb dhfivxl_jguo kbkl f j Zebamxsb

< wlbo kbkl _fZo rbgZ 3&, hijlkkd bgdded g I|hevdh f_""m 3&
kiI\zfb izfylvx b ijhp_kkhjhf gh b f_""m x guf b k_\_jog#ifZfdaklZ{
jy*gmx rbgm 3&, “hjh]lh Z ih~gbfzZlv __ qZklhim g_\u]lhg&h |z
rbg_ ~he gu jZ[hlZlv gZ wlhc gZklhl_ bgZq_ _z kdhjhklv miz”"_

QlhJu hilbfbabjh\ZIlv kljmdImjm ID b mkdhjblv h[f_g f_""m
fhc ,QWHO gZqbgZy k qgbik_IZ L [ueZ j_Zebah\ZgZ Zjobl
(Accelerated Hub Architecture G : < wlhc Zjobl_dImj_ k_\_jguc fhkl azf_g
ljhee jZ ]jZnbdb bGraphyckband Memory Controller HusMCH Z x gucgZ
oZ[ dhgljhee_jZ \\h"Ategudtbd Bput/Output Controller HYHCH KljmdImjgZy
ko fzZ ih~h[ghc kbkl_fu ijb\_/®.9gZ gZ jbk

Rbgz 3&, iheghklvx WdhrezZ Hf_g ~Zggufb f_""m ozZ[Zfb hkm
ih ki_pbZevgh \uiheg _gghc rbg_ kir;KahjlbkINkjfZ ,QWHO gZau
rbgm ,Q@W H@rface hgzZ bf__| jZajy~*ghklv [bl b gZklhIm F=p

Lj Ibc oRArmWare HUhFWH h[_ki_qgb\Z | kj_~kI\Z aZrblu b mijz\
ivxl_jZ %,26 [PCHled PinCount bkihevam_|ky ~ey ih"dexq_gby m
lj_ [mxsbo [hevrhc ijhimkdghc kihkh[ghklb D gbf hlghkylky aZ]
dhgljhee_ju ©mklZj_\rbo? gbadhijhba\h”bl_evguo bgl_jn_ckh\ i

jobl_dImjz :G: h[_ki_qb\Z_| ihehkm ijhimkdZgby \ ~\Z jZaz
Wlh AZ | \hafh ghklv m\_ebgblv ihlhd bgnhjfZpbbukh’Zhdljhree
lihee jm iZfylb glh iha\hey | wnn_dlb\g__ bkihegylv g_kdhevd
\ qZklghklb [he__ j_Zebklbggh \hkiphbmAhhbiyn EmMZp b x
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JbR.9. 0Z[h\Zy Zjobl _dIimjZz ID gz [Za_ gbik Iz L 2

<g_"j_gb_©o0Z[h\hc Zjobl_dIimju? ihemqgbeZh\im_gjZ §Xlalb gt
k_Th\ . QWHOfbhghf_jzZfb dhlhju_ ih~"™_j"b\Zeb ijhp_kkhju ,QW
&HOHURQ WIm °~_ Zjobl _dimjm “~ey ijhp_kkhjh\ k_f_ cklI\ZQ&RHO
; \uims_gguc \ hdly[j_ ]h~rZ ?keb “"h walERWz \ghefky Bk eso
bg”_ dkhf -i845, i915-L lh I _i_jv gbik_lu hlebqzZxl ih ij_nbdkm
br | ghf_j k_jbb wlih]h ijh*mdlZz

JZa\blb_ ©oZ[h\Zy Zjobl _dImjz2& ihemqgbezZ k \g_"j HW _f
([SUHVV dhlhju_ ihy\bebkv \_kghc ]h~rzZ ih~™ _j"b\Zeb ijhp
2 Quad, Pentium Duak RUH &HOHURQ b h[ezZ"Zeb ke _"mxsbfb \hafh g

\hafh ghklv ihA*_j"db )6% k gZklhlhc F=p \ gbik_I_
gbik_I'3 ih~™_j°b\Z_1 rbgm 3&, ([SUHVYV ki_pbnbdZpt
gbik | * h[efdZb[he_  fhsguf y*jhf QWHO *0$ ; +!
\k_ gh\u_ k_\ _ jgu_ fhklu dhfie_dlmxlky h~rgbf b | _f ~_
ICH10(R);

"himkdzZxl bkihevah\Zgb_ "\modzZgZevghc izZfylb "'5 Kk
ihA™ j"b\Zxl bgl_jn_ck H6$7$

X X X X

x

WIZ k_jby gbik_Ih\ [ueZ hjb_glbjh\ZgZ gZ fhsgu_ fmevibf__
fZrgbo ID Gh \h \j_f gZ dh]*Z qZzZklhlZ ijhp_kkhjZ ij_\ukbeZz
ijhimkdghc kihkh[ghklb rbg ijb[eb Zxlky d == iZjZee_evgu_
jbcgu_ rbgu ~hklb]eb ihlhedZ k\hbo \hafh 'ghkl ¢ < gbo klZel
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b glbgghklv ebgbc jZaguo jZajy*h\ ih "ebg_ b h”ghjhBgdjib
gbazZpbb kb]JgZeh\ gZ ebgbyo jZaguo jZajy*h\ lhwlhfm nbjfu hl
guo rbg 3&, )6% $*3 b azZf_gyxl bo ihke_ "hRQAIExpregy Hypeb g Zf
7UDQVSRUW 6%$7% 86% b "j

24 Kljzl _]by ©1B8d?2 nbjflatel

lj_"~_ qg_f jzkkfzljb\zZlv [he__ kh\j_f_ggu_ Zjobl_dIlmju ID
Ilhl nzdl qglh hgb kms_kI\_ggh aZ\bkyl hl bkihevam_fuo uUdo kh
gbih\ '\ jZajz[hld_ dhlhjuo h”gbf ba ijbagZgguo eb”™ _jh\ gz
7THFKQRORJLHV LZc\Zgv yley lky ,QWHO &RUSRUDWLRQ

GZ ijhly  _gbb jy*"Z ihke_"gbo e_| gZ Zjobl_dIimjm ID g_dhlt
kljzl_1by jZajz[hldb fbdjhijhp_kkhjh\ nbjfhc Z@ ykbOPh\ gyrdjlry [u
n_j_ gpbb QWHO '"HYHORSHU RUXP \ k_gly@ilbdzZd3¥Z ghitekagbe Z
tock HgZ ij_"klZ\ey | kh[hc wdkl_gkb\gmx kljZl _Jbx jZajZ[hldb
dhlhjhc dZ "uc pbde jZajzZ[hldb *_eblkyllgd? Y _O©kZd210hbxk

x KlZ”"by ©lbd2 hagZqZ_| fbgbZlxjbaZpbx | _ogheh]bqg_kd
kbl _evgh g _[hevrb_ mkh\_jr_gkl\h\Zgby fbdjhZjobl_dlIr

X KlZ*"by ©lZd2 hagZqgZ | \uimkd ijhp_kkhjh\ k gh\hc fb
gZ [Za_ kms_klI\mxs_]h | _ogheh]bgq_kdh]h ijhp_kkZ

Jbk.10.&1jZ1_]by jZajzZ[hldb fbdjhijhp_kkhjh\ nbjfhc ,QWHO

lh iezgzf nbjfu ,QWHO dZ ~Zy qZklv pbdeZ "he ' gZ azZgbfz
ihdhe_gb_f ijhp_kkhjh\ jZajzZ[hlZgguo khleZkgh ~Zlylghuc KjhzZ|_]
p_kkhju SQWHI®E ihkljh_ggu_ gZ fbdjhZjobl_dImj_

X Nehalem? 1-_ ihdhe_gb_ gf ]h~
X Westmere? 1- ihdhe_gb_ gf ]h~

Ke "mxsb_ihdhe _gby ij _"klZ\eyeb fbdjhZjobl _dlmju

x Sandy Bridge? 2- ihdhe_gb _ ghn»

X IlvyBridge?2 3-_ ihdhe _gb _ gf ]h~
x Haswell2 4- ihdhe _gb_ gf ]h~
x Broadwell2 5- ihdhe_gb_ gf ]h~

<uoh”™ i_j\uo gZklhevguo ijhp_kkhjh\ ,QWHO 6N\ODNH gZ
1h~rz -gzZghf_ljh\u_ ijhp_kkhju ,QWHO &DQQRQODNH \uoh?
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fhfbevghklb b jhmfbg]Z ihevah\zl_ev fh™ _| jZ[hlZIlv \ ihf_& gbb
\uc”y ba ihf_s_gby ijh~he Zlv jzZz[hlZlv Z\IhfZlbg_kdb i_j_c”*y

58 Bgl_jn_ck 3&0&,%

PCMCIA (Personal Computer Memory Card International AssociatonZkkhpbZpby
ijhba\h~bl_e_c iezl iZfylb "ey i_jkhgZevglug dbyiwxbgh\drfivx| _
jh\ ' dezZkkZ ghml[md >jm]h_ gZa\ZgbPCiQafdney 3&0&,$ 2

RbgzZ bf_ | jZajy*ghklv NZggu o ZMNj_k Zhjedkgzclijhklg
ihA™ j"b\z | zZ\IhfzZlbg_kdh_ dhgnb]mjbjh\Zgb_ \hafh ghbih”~de
mkljhckI\ \ ijhp_kk_ jZ[hlu dhfivxl_jZz

DhgkljmdlbfAbgbZIxjguedhglZdlguc jZzat_f DhglZdlu iblZgb\
[he_ _ "~ebggufb qlh ihalhey | \klZ\eylv b \ugbfZlv dZjlnmhfijb \d
ivxl_jz

6 H[sb_k\ ~ gby h \uqbkebl evguo kbkl fZo b

J_r_gb_ az”zZq mijz\e_gby lj_[mxl| i_j_jZ[hldb \ dhjhldb_ K]
bgnhjfZpbb |Ijb wlhf hfghc W<F fh _| hdZzazhaky hjjZokbZlhgly]
[ukljh~_ckl\by beb fZeh]h h[t_fZ HAM Djhf_ wlhlh _keb ~ey n
kdbf ijhp_kkhf bkihevam_lky lhevdh h*gZ W<F 1|h ijb \uoh”_ __
gheh]l]bg_kdbc ijhp_kk Z fh™_| \hagbdgmlv b Z\ZjbcgZy kbImZpl

< lzZzdbo kemqgZyo g_h[oh”~bfh h[_ki_gblv *"he"gmx gZ”~_"ghk
gbdb iml_f\\_~ gby "hihegbl_evguo j_a_j\guo W<F bebihhp _ ki
\ur_gbx ijhba\h”~bl_evghklb \ugbkebl_evguo kj_~klI\ gz~_“ghkl
gby \ua\Zeb ihy\le_gb_\uqbkebl _evguo kbkl_f <K

<uqbkebl _evghc kbgkZahcZ Iky kh\hdmighklv \ugbkebl_ ev
\dexgZxsbo g_f_g__ “\mo W<F beb ijhp_kkhjh\ k ZghhZibqg_ k¢
pb_£ ""m gbfb b ij_"gZagZq_gguo ey Z\IlhfZlbg_kdhc HhE[hId
\_Ikl\bb k az”"Zgguf Zelhjblfhf

<ugbkebl _evgu_ kbkl_fu fhlml kljhblvky dZd gZ hkgh\_p_¢
gZ hkgh\_ hI~_evguo ijhp_kkhjh\ < i_ jghflkfezmiog@gzZyK \q \Ihjhf
fghlhijhp _kkiglg[Zly[16] lThwlhfm bkoh”y ba ijbgpbih\ hj]JZgbaZpb
\ugbkebl _evgu_ kbkl_fu ih®*jza™_eyxl gZ "\Z [hevrbo deZktkzZ fqg
]hijhp_kkhjgu jbkK .

Jble.1l.>\Z deZkkZ \ugbkebl _evguo kbkl _f
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6.1 Fgh]hfZrbggu_ \ugbkebl _evgu_ kbkl_fu
Fgh]lhfZrbggZy \ugbkebl _evgZy kbkltwadh KBkKK fZ \dexqZxs
\ kK_[y "\_ beb [he__ W<F dhlhju_ bgnhjfZpbhggh \azZbfh”_ckl
rbgu fhiml gZoh”blvky jy*hf "jm] k #*jm]hf Z fh]lml [ulv m~"Ze ¢
lhjh_ bgh]*Z agZqgbl_evgh_ jZkklhygb_ \uqgbkebl_evgu_ k_1Ib

< fgh]lhfZrbgguo <K dZ ~uc dhfivxl_j bf__| ijhp_kkhj HAM
guo mkljhcklI\ b jZ[hlZ_1 ih™ mijZ\e_gb_f k\h_c hi_jZiphkiddegtvd kb
hif _g bgnhjfZpb_c¢c f_""m fZrbgzZfb \uihegy Iky ih® mijZ\e _gb _f
xsbo *jm] k “jm]hf Ih "bezZij@gl Kkjidklbdb ijhp_"mj h[f_gZ g_kdl
rZxlky \\b"m azljzl \j_f _gb gZ khlJeZkh\Zgb_ jZ[hlu kZfbo HK

Bkoh”y ba kihkh[Z hj]ZgbaZpbb bgnhjfZpbhggh]h \azZbfh” _
| jZfb kbkl_fu \k_ FF<K fh'gh jZza”_eblv gZkig [Ihkdhagyag ubiZjy
fhk\yaZgdukZl eeblgu_

<keZ[hk\yaZddguoK hl* _evgu_ W<F k\yaZgu *jm] k *jm]hf |
\g _rgb_ azZihfbgZxsb_ mkljhckl\Z <AM b bo k\yav hkms_kl\ey
pbhgghf mjh\g_ LZdZy hjl]ZgbaZpby klya_ ¢ h[uqgh bkiHeyam Il
oh”bfh ih\ukblv gz~ “ghklv dhfie_dkzZ iml_f jljb jNbjh\agqhbly wh<
g_kdhevdh kihkh[h\ hj]ZgbazZpbb jZ[hlu FF<K

x J_a_j\gZy W<F gZoh”blky \ \udexqg_gghf khklhygbhb
a_j\ b \dexqZ_Ilky Ilhevdh ijb hldZa_ hkgh\ghc W<F

x J_a_j\gZy W<F gZoh”blky \ khklhygbb iheghc ]Jhlh\ghk
fh™ | aZzf_gblv hkgh\gmx W<F gZ]jm  _gguc j_a_j\ ij
rZ_|1 gbdzZzdbo az~Zq eb[h jzZ[hlZ_1I \ j_"bf_ kzZfhdhgljh
gu_ azZ”™Zgb

X >ey |Ih]lh glhJu iheghklvx bkde¢xghblwu”rZq_j _amevlZIlh'
W<F b hkgh\gzZy b j_a j\gzZy j_rzZxl h~rgh\j_f ggh h~"g
j_amevlZlu \u”rZ_1 lhevdh hkgh\gZy W<F Z ijb \uoh”_
Zlu gZgbgzZ | \unr"z\ZIv j_a_j\gZy W<F

liyfhk\yaZggu_ Fm4{&Z~Zx| kms_klhegghc ]b[dhklvx b Ahimk.
lib \b~AZ kfyabm W<F 3k

x K\yav g_j_a h[s_._ HAM HHAM agZgbl_evgh kbevg"m q_
lhlh qglh ijhp_kkhju bf_xI ijyfhc "hkimi d HAM LZdZy hj]Z
\hey | dZ"~"hc ba W<F h[jZsZlvky \ ex[hc fhf_ gl \j_f gb
HHAM _ jZ[hlZxs_fm \ *Zgguc fhf_gl k *jm]hc W<F >hklhbg
kh[z

o \ukhdzZy kdhjhklv h[f_gZ
o |b[dhklv hj]ZgbaZpbb \ugbkebl _evgh]h ijhp_kkZ
o khojzgghklv Z\Ilhghfghklb dZ ~hc ba W<F

x Ijb kh_~bg_gbb ijhp_kkhjh\kk_kflAsiyxfh]lh mijz\é@kglsy kl\
ey |ky i_j "~"ZqZ kb]JgZeh\ \g_rgbo ij_julZgbc b mijZ\eyxs _
evx kbgojhgbazZpbb _“bgh]h \ugbkebl _evgh]h ijhp_kkzZ G
f_ ""m ijhp_kkhjgZd9ze ijyfh]h mijzie _glbj ks g_ |tewndhjfz
pbhgghghdhfzgrghgkdh memqgrzZ_| “bgZfbdm i_j_oh”Z hl hkgh
a_j\ghc b ihal\hey_ | \uihegylv [he__ iheguc \aZbfguc dhglj
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x Kl\yav qZ ail_j dZgZexdzZgzZe _kDDgb\Z | "hklZlhggh [gkljuc
bgnhjfzpb_c f_""m W<F Ijb wlhf h[f_g fh _Il ijhba\h~blvky
\Zfb bgnhjfZpbb < highr_gbb kdhjhklb i_j ~Zqgb bgnhjfZpl
fZeh mklmizZ | k\yab g_j_a h[s__ HAM Z \ hlghr_gmtj h[t_f
fZpbbktyab gq_j_a h[s__ <AM

Ke_"m_1| hif_Iblv qlh ijyfhklyaZzggu_ FF<K ihalheyxl hkm
kh[u hjl]ZgbazZpbb jZ[hlu FF<K o0ZjZdl_jgu_ "ey keZ[hk\yaZgc
| _evgh [he__ wnn_dlb\gh

Jblb.2. <hafh'gu_ k\yab W<F \ khklzZz\_ FF<K

>ekZl _eeblguo FBOZKZdI jguf y\ley Iky g_ kihkh[ k\yab Z |
fhr_cklI\WxF KljmdImjZ kl\ya_c \ kZl_eeblguo FF<K g_ hlebqZzZ_|I
\ur_ Hkh[_gghklvx wlbo FF<K y\ey |ky Ih qlh \ gbo

x \Ri_j\uo W<F kms_klI\_ggh jithakbhgzfxokyjzdl_jbklbdZzZf
x \RA\lhjuo bf_ I f _klh hij_~ e ggZy khih*qbg_gghklv fZrbg I
\uihegy fuo dZ ~“hc W<F

Hkgh\gZy W<F qZs_ [he__ \ukhdhijhba\h”*bl_evgZy ij_"g.
h[jZz[hldb bgnhjfZzpbb \ Ih \j_fy dZd kZl_eeblgZy W<F hl[uqgh f
ghklb hkms_kl\ey_| hj]j]ZzgbazZpbx h[f_gZ bgnhjfZpb_c hkgh\ghc
mkljhcklI\Zfb <AM m~Ze ggufb Z[hg_glZfb b I ~

G _dhlhju_ FF<K fhlml \dexqgZlv g_ h*gm Z g_kdhevdh kZI_
dz ~Zy ba gbo hjb_glbjm_Iky gZ \uiheg_gb_ hij_"_e_grgruoKnmg (
agZgbl _evgh m\_ebgb\zZxl ijhba\h?bl_evghklv g_hdZauyZgZijb
ihdzazl_eb gz~_"ghklb \k_]h dhfie_dkZz

6.2 Fghlhijhp_kkhjgu_ \uqgbkebl _evgu_dhfie_ dku
Fghlhijhp_kkhjgu_ \ugbkebl_evgZy dhfiexdkin \GgoRebl_ev
gu_ kbkl _fu k g _kdhevdbfb ijhp_kkhjZfb h[sbfb Agjhh_jdo gu il fy
mkljhcklBZ4Z[hlZxsbfb ih® mijZ\e gb_f ~“bghc HK dhlhjZy hkn
mijZ\e_gb_ | _ogbq_kdbfb b ijh]jZffgufb kj_~kI\Zfb dhfie _dkZ
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ljb wihf dZ ~uc ba ijhp_kkhjh\ fh™ I bf_Iv bg”"b\b"mZevgu_
_fm HAM b i_jbn_jbcgu_ mkljhckl\Z

Ke ~m_1| hif_Iblv qlh FI<D \ ZiiZjzZlghf ieZg_ agZqbl_evgh
FF<K [Ijb wlhf hkgh\gZy nmgdpby ih hjl]ZgbaZpbb \uqbklebl_ev
_lky gZ HK qglh agZgbl_evgh hkeh gy | __ ihkljh_gb_ H~”gZdh
k\yaZggu_ k ZiizZjZlghc b ijh]jzffghc j_ZebaZpb_c¢ FIlI<[ZkljdmqZ
kljZzg_gb_ 1Zd dzd h[ez”Zx]| jy*hf “hklhbgkl\ hkgh\gu_ ba dhlt

x \ukhdzZzy gz~ _"ghklv b ]Jhlh\ghklv azZ kq_I| j_a_j\bjh\Zgby b
ImjZpbb

x \ukhdzZy ijhba\h~bl_evghklv azZ kq_I \hafh 'ghklb ]b[dhc hj
ghc h[jZ[hldb bgnhjfZpbb b [he__ iheghc aZ]jmadb \k_]h h

x \ukhdzZy wdhghfbqg_kdZy wnn_dlb\ghklv aZ kq_| ih\urhgby «
\Zgby h[hjm~h\Zgby dhfie_dkz

Hkgh\gZy b~ y khar"ZghWyh Hikiyyet g gb_ j rZ fhc aZ”Zqb ¢
ihraz~"Zq dzZ ~Zy ba dhlhjuo j_rZ Iky gZ k\h_f ijhp_kkghjy k&kZ k
s _kI\_ggh m\_ebqb\Z Iky ijhba\h?bl_evghklv FI<D Kms_kl\m_
kljmdImjghc hjl]ZgbazZpbigVFleceDgu_ fZljbqgu_ -idghfifaffigjm fu
jbk.3).

Jbl.3.<ZjbZglu kljmdImjghc hj]l]ZgbaZpbb FI<D

6.3 Dhg\ _c¢c _jgu_fghlhijhp _kkhjgu_ \ugbkebl evgZy dh

<dhg\_c_jguo Fimibdhj_gb_ \ugbke_gbc “hklb]Z_Iky azZ kq_l
ijh]ljzZzffu gZ hi® _evgu_ mqZkldb b hj]jZgbazZpbb i_j ~"gb d*Zgmguc
]him ZgZeh]bqggh Ihfm dzZd ijb ba]lhlh\e_gbb ba”_eby glz*dhg\
ghlh jZz[hg_lh d NhKgnl ki_pbZebazZpbb dZz ~h]h jZz[hq_]h gZ hi
pbb h[sZy ijhba\h”bl_evghklv balhlh\e _gby ba”_eby gZ dhg\_c
_lky Lh " _ ijhbkoh”bl b \ dhg\_c_jguo FI<D aZ kq_ljkp_pkkheha:
gZ \uiheg_gbb hij_~ e _gguo ~_ckl\bc

JZkkfhljbf wlhl ijhp_kk gZ ijhklhf ijbf_j_ keh _gby “\mo qb
f jZ wlh [m"ml gbkeZ b

lj_~iheh bf qglh hJuggZy h”ghijhp_kkhjgZy W<F \uihegy |
_"bgbpm \j_ f gb beb azZz h”bg I1Zdl H~”gzZdh kmffbjh\Zgb _ y\e
keh ghc jZz[hlhc b \ g _c¢c fhgh \u®_eblv ih djZcg_c f_j_ljb wlZi.

x \ujzZ\gb\zgb_ ihjyrdh\ | _ k”\b] \lhjh]h gbkez IzZzd ¢l
ebkv gZ h*ghf mjh\g_ D

x keh  _gb_ ~jh[guo gZkl_c ijb wlhf \hafh gh h[jZah\Zg
ghkz |

Xx keh” _gb_p_euo qZkl_c k ijb[Z\e_gb_f “~bgbpu i_j gh
\ZeZkv \
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?keb | _i_jv "ey dZ ~h]h ba wlbo wlzZih\ \u”_eblv hI®_evguc
kmffbjh\zgby fh gh [m~_I ij_~klz\blv ylhbhfmZgketjbg ~_g gZ
6.4.

Jbl.4. 1jbf_j kmffbjh\Zgby gZ dhg\_c_jghf FI<D

LZd dzZd \_kv ijhp_kk kmffbjh\Zgby azZzgbfzZ_| h~*bg lZdl Ih
Auc ba wlzih\ azZgbfz | lzdlZz 1Ijb keh ™ _gbb \k_]h h~rghc iZj
jurZz \h \j_f gb \uiheg _gby keh  _gby gZ Ij_o ijhp_kkhijh@ ik kjZ
khjghc W<F g_[m”~_I| 1Zd dzd

lzdl

lj_~iheh bf I _i _jv qlh gZf g _h[oh”~bfh keh blv we f_glu ~\|
jZaf_jghklv dhlhjuo jzZ\gZ lh _klv gZ”h ihemqgblv kmffu

< . < . <

GZ h[ugghc h~rghijhp_kkhjghc W<F dZ"~h_ keh  _gb_\uiheg
: dhev IZd |h b \k_ kmffu [ueb [u ihemqg_gu \k_]Jh aZ \hk_fv |Zc

lib kmffbjh\Zgbb gZ dhg\_c_j_ jbk fh gh [ueh [u gZ[e
ijhp _kk

X Q_j_a |Zd1Z ithke_ gZqZeZ jZ[hlu gZ \uoh”™_ 1] ihy\e
gbkeZzZ : b < dhlihju_ ihklmizZxl gZ \oh”™ 1] "ey Ke
gZkl_c¢c Z ijhp_kkhj Ij hk\h[h"*Z Iky b \ g _]h ihklmiZzZ_
: b <

X ?s_q_j_a lZzd1Z iZjZ gbk_e : b < hdz™ _|ky gz \
ijhp_kkhj lj ~ey : b < Z gZ \oh” ijhp_kkhj Ij ihklr
i1ZjZ gbk_e : b <

X ?s_q_j_alzdlz Ih _klv g_j_a h”bg |IZdIl ihke_gZqZeZ
f_glh\ fZkkb\Z gZ \uoh”_ 1] ihy\blky j_amevlZl keh  _g
lh\ fZkkb\h\

x >Ze__ kmffu \k_o ihke_"mxsbo k_fb we_f_glh\ fZkkb\}
g_j_adzZ ~u_ lzdlz
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Lh]~Z h[s__ \j_fy kmffbjh\Zgby \k_o \hkvfb we f_glh\ fZkKkl
1zd1Z

Ih kjZ\g_gbx k ihke_"~h\Zl _evghc h[jZ[hldhc dhlhjZy khklZ
blJjur \h \j_f_gb ijb dhg\_c_jghc h[jZ[hld_ gZ Ij_o ijhp_%RNZZo [
jZaZ gh f_g__ gqg_f \ljb jZaZz

2<8/3.333=24<3

< h[s_f kemqZ_ _keb "“ebgZ dhg\_c¢c _jZj dZ ~uc wlZi Ij_[m
\Z Iky fZzkkb\ “ebgu F |Ih kmffzZjgh_\j_fy h[jZ[hldb [m~_1| jZ\gh

1+(M-1)/p

ljb h[jZ[hld_ fZkkb\h\ [hevrhc jZaf_jghkllH{gkljh*galol\lbl<D
m\_ebgb\Z _|ky ihqglb \-jdjizesb q]”klI\jh ijhp_kkhjh\ \ dhg\_c_j_  Nmg
ko fZ dhg\_c_jguo FI<D bf__ I \b" ijb\.5® gguc gZ jbk

Jbl.5.NmgdpbhgZevgZy ko_fZ dhg\_c_jguo FI<D

6.4 FZljbggu_fghl]hijhp_kkhjgu_ \ugbkebl _evgu_dhfie

?s_ h~gbf ba deZkkh\ FI<D y\eyxlky fZljbggu_ FI<D dhlh
br glbgguo ijhp_kkhjguo we f _glh\ jZ[hlZxsbo ih® mijZ\e _gb
mijZ\e gbkh[ _gghklv aZdexqZ |ky \ Ihf gqlh MM gZ dZ ~hf IZdl_
bkiheg gb_ h~ghc b Ihc °_ dhfZg”u gZ \k_o 1 ijhp kRZjFZpufgh ¢
BeexkljZpby jZ[hlu fZljbggh]h FI<D ”"ey ijbf_jZ kmffbjh\Zgby w
kb\h\ ijb\_~ gZ o&Z jbk

Hi_jZlb\gzZy izZfylv y\ey_Iky dZd ijZ\beh jZa”~_e_gghc f_""n
Auc ijhp_kkhj bf__ I \hafh ghklv [ukljh h[jzZIblvky d k\h_fm mqZzZl
dZd h[jZs_gb_ d h[eZklb iZzfylb khk_"Z §_ktiimekhihd&ephg_kkhju
_"bgyxlky dZgZeZfb dhlhju_ iha\heyxl| i _j "~Z\Zlv "Zggu_ khk_
emqZlv bo hl khk_~ ¢ g_ihkj_~klI\_ggh Ih _klv [_a ijhfylbnlihqgg
NmgdpbhgZevgZy ko _fZ fZljbgguo FI<D bf__ | \bA7.ijb\_~ _gguc

Hq \b~gh qglh IZzdZy kbkl _fZ khklZ\e _ggZy ba [hevrh]h qt

h[_ki_gblv kms_kI\_ggh_ ih\ur_gb_ ijhba\h~bl_evghklpblhevdh
r gbb dhlhjuo \k_ ijhp_kkhju fhlml ~_eZlv h*gm b Im ~_ jZ[hIm
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JbK.6. 1jbf_j jZ[hFZljbgguo FI<D

Jbl.7. NmgdpbhgZevgZy ko _fzZ fZljbgguo FI<D

;he__ ]b[dZy hjl]ZgbaZpby iZjZee_evguo \ugbkebl_evguo i
ijh]jZffghdhffmlbjh\Zgguo FI<Dwlhf kemqZ_ mijZ\eyxsZy ijh]jZff
"hc azZz”~Zqb j_rZ |1 dZdb_ b kdhevdh ijhp_kkhjh\ gZ~h \u”®_eblv
ih dzZdhc ijh]jzff_ dzZ ~uc ijhp_kkhj [m~_| jZ[hIZlv

< j_amevlzZl_ "ey dZ "hc azZ”Zgb h[jZam _Iky k\hc gZ[hj ijhyf
ba gbo [m”_| gZkljh_g gZ \uiheg -db_miyXdkhfilz czd'Zjqhb Ba wlh]
glh dz"~zZy ijh]jzffZz h[jZzam_I| k\hx kljmdImjm FI<D \hjidchZkBagbc
ghlhlh _klv mkeh\gh]h dhfivxl_jZ kljmdImjz dhlhjh]h hij_~ ey

6.5 Fmevibijhp_kkhju b fmevibdhfivxl_ju

< ex[hc iZjZzee_evghc dhfivxl_jghc kbkl_f_ ijhp_kkhju \ui
gZklb _~bgh]lh azr"ZgbyIlhMhazdhdihd#Zdkl\h\zZIv ~jm] k ~jm]hf qlh
\Zlvky bgnhjfZpb_c DzZd bf_ggh “he _g ijhbkoh”~blv h[f_g" >ey
bj Zebah\Zgh ~\_ kfipgdviibighp kkhffmevibdhfivxl _jDexqg_\h_ jZa
ebgb_ f_"~m gbfb khklhbl \ gZebgbb beb hlkmlkli\bb h[kdZadfy
\Z_|ky dzd gZ dhgkljmdpbb mkljhckI\_ b ijh]jzffbjh\Zobbkl&db ¢
bfhklb b jZaf_jZo

6.5.1 Fmevlbijhp_kkhju

1ZjZee _evguc dhfivxl_j \ dhlhjhf \k_ ijhp_kkhju fh]lml kh\f_
h[smx nbabqg_kdmx iZfylv gZaulZ_Ilky fmevlbijhp_kkhjhdfybeb |
Ilvx jbk Z <k_ ijhp_kku jzZ[hlzZxsb_ \ fmevibfifhmpl lbkhjv k
_"bgh_ \bjlmzZevgh_ zZ~j_kgh_ ijhkljZzgkl\h hlh[jZ _ggh_ gZ hJ:
p_kk k ihfhsvx dhfzg”® /2%$" b 6725( fh™_| kgblZlv kethRE | ak ehfiyl t
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< dzZqg_kI\_ _"bgbpu baf_j_gby ijhba\hDPésv ghd]lé oktenm pdimt
OPerations per seconc® drebqg_kl\h Zjbnf_Ibg_kdbo hi_jZpbc \uihegy f

GZgbgZy k "néarz. \j_fy j_clbg] \hkbh&Z\eZ erfA D QXKaH Z[h
I1ZggZy \ Dblzckdhf GZpbhgZevghf mgb\_jkbl_I_ h[hjhgguo |_
yaudZ ©Lygvow? i_j \h”*blky dZdTare-2gguc jirblve_klgZ~pZlv lul
\ugbkebl_evguo maeh\ \ dZ ~"hf ba dhlhjuo jZkiheh  _gh ikh M\Z i

b ih Ijb \_dlhjguo khijhp_kkhjZz ,QWHO ;HRQ 3KL 6 3 GZ
_Iky ih=; hi_jzZlb\ghc izZfylb KIB5g&ZpZjj_dpb_c hgbpirddZ ~uc kh
ijhp_kkhjik =; izfylb klzg~zZjlz *''5 KmffZjguc h[tzf \k_o fh”r
khklz\ey | lukygm | _jzZ[Zcl

KzZfhc fhsghc \ RjheZ kbKrafXC30 jbk GZa\zZggZy 3L]°
g_klv h*gh]lh ba ibdh\ R\ _cpZjkdbo :evi hgZ mklZgh\@egghfR\
p_glj_ kmi_jdhfivxl_jguo \ugbke_gbc WIZ kbkl_fZ azZgbtg_ | f
gm\ hif_Idb \ i_lZnehik gz |_klI_ /,13%&.

Jhkkby gZ ghy[jv ]hrzfakKgbfiBedhebqg_ kl\m wdkiemZlbjl
gbkebl_evguo kbkl_f jbk <k _Th kmi_jdhfivxl_jh\ jZ[hlZx
kil\m_1 \ kibkd_ 723 Z kZfuc fhsguc ba gbo mbkKkeh\Veh\gdue v\
kdhf \ugbkebl _evghf p Télatforlns MClass aZgbfz | f klh \' j _clbg]

Khlezkgh wlhc °~_ j ~Zdpbb j_clbg]Z \i_j\mx ~_kyldm ijhba
x|l _jh\ \hreZ jhkkbjokidZydhfizgb HgzZ azgbfzf Ilklh \ fbj_ kj_"b \
"msbo ihklzZ\sbdh\ kmi_jdhfivxl_jh\

Jb8.8.Kmi_jdhfivxICray XC30, Tianhe-2, T-Platform A-Class.

Jbi.9.JZkij ~ e _gb_ kmi_jdhfivxl_jh\ ih kljZgzf b ijhba\h~bl_e
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843 <uqgqbkebl_evgu_ kbkl_fu dhifeZ grbhj flu

Ke_ _~m_1| hif _Iblv qglh ~\_ kbkl_fu \oh”ysb_\ 723 bzZajZ]
ieZlnhjfu ?keb h[jZIblvky d j_clbg]lm 7RS kmi_jdhfivxl_jh\ jZ[t
fh gh \b”_Iv qglh bo ijhba\h”bl_eyfb jyPeekaxdk 9, BMZ O HWV&Z |
nhjfu kbkl_f khhI\_IkI\_ggh HIdm”"Z ykgbZlqnhjthwRilhgby*'insbc
jhkkbckdbc ijhba\h”"bl_ev \ugbkebl _evguo kbkl _f kzZfhcughba\l
y\ey |kBlafforms A-Class jbk

T-Platforms A-Class 2 wlh kmi_jdhfivxl_jgh_k_f_ ckl\h ey Bk "mst
ke "h\Zl_evkdbo p_gljh\ b eZ[hjZlhjbc dhlhju_ ij_"~ihqgblZxl bki
\h~bl _evgu_ ] I jh]l_ggu_ \ugbkebl _evgu_ dhfie_dku k fZdkbfZ
klvx b \ugbkebl_evghc iehlghklvx

< ki_pbzZebabjh\zyggtlth\hf rZkk®&OPVV jZzaf_szZ_ Iky \uqgbk
guo maeh\ k ibdh\hc ijhba\h”bl_evghklvx | jZnehik b \kljh
kljmdImjz DZ ~uc \ugbkebl_evguc ma_e kh”_j bl ijhp_kkhj ,Q\
19,',$ THVODGCE

l[jhba\h”~bl_evghklv kmi_jdhfivxl_jzZ fZzkrlZ[bjm _Iky ~h
h{t_"bg_gby rZkkb >ey ih"™_j'db ih~h[ghc fZkrlZ[bjm_fhkll
g_aZ\bkbfu InfniBamd ij "gZagZq_ggu_ "“eyKHh[gZgd8fb b ey i_|]
"Zgb "Zgguo >ey kha”Zgby fZdkbfZevgh wnn_dldughbokdmgami ]
lhiheh]bb Ijzof_jgh]lh b g_lujzof_jgh]lh IhjZz ©iehkdhc [Z[hgdb?

JbB.10.K_f_ckl\h kbkl_f dhfigglmth jif u

GZjy"m k kmi_jdhfivxl_jguf k&ODMVhfdhti2zghbyhifu \uimk
dZ | rbjhdmx ghf_gdeZImjm fhsguo \ugbkebl_evgum kd&d Zfq] g
jbk.10).

HAgm ba gbo deZkl_ j KDBN MjkEeZlnthhffuZigy ZlbeZ A X gl
MjZevkdbc =M \ Jh m Ke_"m_1| hilf_Iblv qglh eZ[hjZlhjby km
ebjh\Zgby XMj=M bf__| kmi_jdhfivxl_jzZ dhlhju_ \ jZagu_ ]h"
\ 7TRS-wlh dezZkl_j KDBN MjZe -l1dBfnhgfuy Lkmi_jdhfivxl_j Lhjg
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XMj=M ]jmiiZ dhfiZzgbc JKD kmi_jdhfl\yxjZjXMPBW dhfizgh
JKD KDBN

844 Dhffmlbjmxsb_ kj_"u iZjZee_evguo kbkl_f QILQLEDQG
>hklhbgkl\Zz ,QILQLEDQG

k1Z g~ Znfiniband Trade Assotiation (IBTA);
g_kdhevdh ijhba\h”bl_e _c¢

g _[hevrh_\j fy azZz”~ _j db
ijhimkdgZy kihkh[ghklw[bl k
ihA™ j"diphjbl_aZ@ualkty of Service;
gZebqgb_ k~\h_gguo228@+I[ bjlh k

X X X X X X

G_~hklZldb ,QILQLEDQG

x keh ghklv baf_g_gby nbabqg_kdhc b eh]bq_kdhc kljmdl

X g_h[oh”~bfhklv ijbf_g_gby “hihegbl_evgh]h rexazZ “ey

]bkljZevghc k_Ib beb Jeh[Zevghc k_1Ib

keh'gZy b "hjh]lhklhysZy dZ[_evgZy ijh\h~dZ

Xx h]jZgbq _gby gZ "ZevghklIvf \_ kevw@agqd ijbf g gby we d
\h~guo dZ[_e _c

x

9 DeZkl _jgu_\ugbkebl evgu_ kbkl _ fu

9.1 Ihgylb_ dezkl_jZ dzd ]jmiiu dhfivxl_jh\

DeZkl-wlh keZ[h kl\yaZzggZy kh\hdmighklv dhfivxl_jh\ beb \
kl _f h[t _"bgzggZy \ukhdhkdhjhklgufb dZgzZezZfb k\yab jZ[hlZX
iheg _gb _f h[sbo ijbeh™ _gbc b ij_"klZ\eyxsZy k lhgdb aj_gby ih
iZjZlguc j_kmjk

HAbg ba i_j\uo Zjobl_dlhjh\ deZkl_jghc | _ogheh]bb =j_]hjb
IZdh_ hij_~ eDgBkl2@wlh jZagh\brghklv iZjZee _evghc beb jZkij
kl _fu dhlhjZy khklhbl ba g_kdhevdbo kl\yaZgguo f_"heviamhickdt
dZd _~bguc mgbnbpbjh\Zgguc dhfivxl_jguc j_kmjk?2

Hluggh \ deZkl_jguo kbkl_fZo g_ h[_ki_gb\Z_Iky _~bgZy h
jZ[hlu h[s_]h gZ[hjZ ijbeh” _gbc gZ \k_o0 maeZo deZkl_jZ Lh _Kkl
kl _jZwlh Z\IhghfgzZzy kbkl_fZ k hI®*_evguf wda_fieyjhf HK b k\hb
Ilhevdh _c¢ kbkl _fgufb j_kmjkzZfb gZ[hjhf aZ\_~ gguo ihmwah\ZI|
jZfb h[ezklvx k\hibg]Z b I[1i, [10]p[K5].

ljbeh™ _gb_ azZims_ggh_gZ g f fh 1 \b” _Iv Ilhevdhuh[sb _
mqgZkldb iZfyhbae@8 deZkl jZ jZ[hlZx]| ki_pbZevgh gZibkZggu_ *
pbb ijbeh” gby iZjZee evgh h[jZ[Zlu\Zxsb_h[sbc gZ[hj *"Zgguc
hgb ij_~klzZ\e_gu jy~hf ijhp_kkh\ b ijh]jzff \azbfh” _ckl\mxsbo
ghlh ijh]jzffgh]lh h[_ki_q_gby

LZdbf h[jzdbZkl_jgh_2I1Wlh ebrv kj_~kl\h ~“ey \aZbfh”_cklI\k
kbgojhgbaZpbb “hkimiz d h[sbf "Zgguf DeZkl_ j dZd idnZéley ev
gdjbdez”gmjth\g_ Z g_ 9Z mjh\g_ hi_jZpbhgghc kbkl_fu
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Jbl.1.;Zah\Zy kljmdImjz deZkl_jZ
lib jZajz[hld_ b kha”rZgbb dezkl_jh\ bkihevam_Ilky "\Z ih~c

X | _j\uc ijbf_gy Iky ijb kharZgbb g [hevrbo deZkl _jguo
hit _"bgyxikeghnmgdpbhghdvgu ju dhlhju_ fh]lml ijh’
"blv jZz[hIlm kZAB#Ihyl _evgibgbpu GzZijbf_j dhfivxl_ju |
ghlh dezZkkZ beb jZ[hgb_ klZgpbb eZ[hjZlhjbb

X <lhjhc ih?*oh” ijbf_gyxl ijb p_e_gZijZ\e_gghf kharZghbt
ebl _evgh]lh j_kmjkZ Lh]*"Z kbkl_fgu_ [ehdb dhfivxl_jh
sZxlky \ ki_pbZevguo klhcdZo Z ~ey mijZ\e _gby kbkl
beb g_kdhevdh iheghnmgdpbhgZevguo dhfouwkddhi\ gZ
ivxl_jZfb

ljb \Ihjhf ih*oh”~_ g_I| g_h[oh”bfhklb kgZ[ ZIv dhfivxl_ju \u
eh\ ]JjZnbq_kdbfb dzjlzfb fhgblhjzfb ~bkdh\ufb gZdhiblceyfb
guf h[hjm~h\Zgb _f qglh agZgbl_evgh m”~ _r \ey | klhbfhklv kbkl

< gZklhys_ _ \j _fy dezZkl_ju bf_xI ~\_ hkgh\gu_ h[eZklb ijbf

gu_ k_j\ _ju [Za “Zgguo b \ukhdhgZ”_ "gu_ \ugbkebl_evaga edhfie
guo KM;> nzZdlbg_kdb b y\ey |ky jugdhf dezZkl.2)h\ ijbeh’ _gbc |

Jbk.2. Hkgh\gu_ \b”u deZkl_jh\
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9.2 DeZkl _ju \ukhdhc “hklimighklb

<ukhdhgz”_ "gu_ dhfie_dku ij_"~klzZ\eyxl kh[hc ]jmiim maeh
gy_Ilky jy® \Z guo ijbeh” _gbc I|j_[mxsbo ihklhygghc g_ij_julgh
kl _fZo gz ziizZzjzZlghf mjh\g_ “he g ih~*_j b\ZIvky f_oZgbaf j_a

HidZahmklhcgb\u_ deZkl_ju beb dezZkl_ju \ukh¢mgb ~"hk
Availability, HA kha”zZxlky ey h[_ki_q_gby \ukhdhc “hklmighklb k_
fhlh wibf dezZzkBahflhggdpbkeh maeh\ \oh”ysbo \ deZkl_j ]ZjZg
klz\e _gb_ k_j\bkzZ \ kemqgZ_ hldZaZ h~”gh]h beb g_&dkekdback)\
2 M\Z wlh fbgbfZzevgh_ dhebq_klI\h ijb\h*"ys_ _ d ih\ur_dbok ~hkl
"_kI\h ijh]jzffguo j_r_gbc “ey ihkljh_gby IZdh]h jh~Z dezZkl_jh\
l[j _f hkgh\guf ijbgpbizf

Xx Coheh”guf j_a Bhebf Zdlb\guc iZkkb\guc Ijb wlhf |hevd|
ma_e \uihegy | aZijhku Z iZkkb\guc "~ _| _]h hldZaZzZ &
dh]”*Z wlh ijhbahc”_| jljydfj\gu_ k_I _\u_ kh_"bg_gby

X K]lhjygbf j_a_ jbrefo Zdlb\guc Zdlb\guc <k_ maeu \uiheg
Z \ kemqgZ_ hldZaZ h~ghlh gZ]jmadZ i_j_jZkij_"~_ey_ Ik

x Kfh"mevghc ba[ulhgghjbliv> gy Iky Ilhevdh \ kemqgqzZ_ dh]
kbkl_fu kh\_jr_ggh g_"himklbf <k_ maeu h”gh\j_f _ggt
lhl °_ aZzijhk gh 1Zd qglh j_amevlZl “hklb bf b ijb hld.
j_amevlZIlh\ [_j_Iky ex[hc gh ]ZjZglbjm_Iky qglh j_am
\k_]1*"Z [m*ml h*"bgZdh\u eb[h jZaebgby g_ \ebyxl gZ
Ijbf_j 2RAID (redundant array of independent disksba[ulhgguc fZkkb)
g_aZ\bkbfuo "bkdh\ | _ogheh]by \bjlmZebazZpbb ~Zggu
g _kdhevdh “bkdh\ \ eh]bg_kdbc we f gl "ey baJulhqggt
ba\h”~bl_evghklb

Dhgdj_lgzZzy | _ogheh]by fh _I khq_IlZlv "Zggu_ ijbgpbiu \
Gzjbf_j "ey ihkljh_gby ijhkl _cr_]h "\momaeh\h]h hldZahmklhc
Windows SenH U g_h[oh~bfu ~\Z dhfivxl_jz jzZ[hlZxsb_ k \_jkb
'DWDFHQWHU beb 6WDQGDUG WIh fhlml [ulv nbabg_kdb_ d
rbgu dhlhju_ “he 'gu [ulv gZkljh_gu h”bgzZdh\h gqglh[u j_a_j\gu
jZ[hgb_ gZ]jmadb A\XgmeghB]h i _j dexq_gby beb "bgzZfbg_kdhc
9.3).

>ey hldZahmklhcqb\h]h dezZkl_jZz 6HUYHU g_h[oh”bfh |
Ibiz L6&6, 6HULDOO\ $SWWDFKHG 6&6, beb )LEUH &KI@BRHO
1Zlv ih djZcg_djffy k | \ufb z~zZil_jzfb h~rgbf ~ey ih~"dexq_gt
L6&6, h~rgbf ey klyab k maehf deZkl_jZ b h*gbf *ey k\yab k \

Ke_~m_1| hif_Iblv qglh "bgZfbg_kdmx fb]jZpbx fh gh \uiheg!
k 1 \h_ kh_"bghgdijRklh [m”_ | \uihegylykyQ@jZ@bebs ~"Zgguo L
"he gkhhl\_IklI\h\ZIlv ki_pbnbdzZpbih[L&&6Gb\ZIV ihklhyggh_ | a_
gb_ WIlh h[yaZl_evgh_|j_[h\Zgb_ "bgZfbg_kdhc fb]jZpbb
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