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1.GIO1 THIEU

Céac thuong hiéu Xeon da dugc duy tri qua nhiéu thé hé caa vi xt Iy x86 va
X86-64 , tén cua vi Xt Iy ndy ¢ mo hinh cii thudong dugc thém vao phan sau tén cua
cac vi sir Iy thong thuong (vi xt Iy danh cho may tinh dé ban ) , Nhung cac mo
hinh gan day dung Xeon theo tén riéng ctia minh . CPU thuong c6 bo nhd Cache
cao hon nhiéu so vai céc vi xt Iy khac va c6 kha nang multiprocessing capabilities
(daxuly).

Intel Xeon Processor 6000 duoc thiét ké cho cac khdi cong viéc bé nhd han
ché . Intel Xeon Processor 6000 véi may chu da 161 64-bit 1a su lya chon hop Iy
nhat .

Pic Piém :

- Vi 8 core va 16 threads cho moi Socket va cong nghé Intel ® Hyper-
Threading Technology . Intel Xeon da ting hiéu xuat xt Iy véi viec
san xuat trén cong nghé 45nm va hd tro khoang khong cho cac tng
dung doi hoi xir 1y da luong .

- Véi vi kién triic Nahalem cho phép thuc day hiéu xuat cua bo nhé
cache trén nhiéu tng dung , mé trudng ngudi st dung . Cho phép
trién khai dit liéu véi mat do cao .



- B0 nhé cache L3 18 MB lam ting hiéu qua truyén dix liéu cache — to
— core , t6i da hoa bo nhd chinh dé xt 1y bang thong .

- Intel QuickPath Interconnect (Intel QPI) cung cap toc do cao (1én dén
25,6 GB/s), point — to — point két ndi gitr vi xir 1y , cling nhu giira cac
bo str ly va trung tam 1/O hub .

I1.LKIEN TRUC VI SU’ LY

1-So Po Khoi
CPU Xeon 6000 dva theo kién tric nehalem.

So do khéi cua cac khéi thuc thi:
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octuple associative Data Cache 32 KByte, :
64-entry TLB-4K, 32-entry TLB-2/4M "'

. FPU : Floating - Point Unit. Khdi nay chiu trach nhiém cho viéc thuc thi
cacbiéu thic toan hoc floating-point va ciing ca cac chi lénh MMX va SSE.
Trong CPU nay, cac FPU khong “hoan thién” vi mét s6 kiéu chi Iénh (
FPmov, FPadd va Fpmul ) chi duoc thuec thi trén cac FPU nao do :



- Fpadd : Chi c6 FPU ndy méi c6 thé xur ly céc chi Iénh cong floating-
point nhu ADDPS.
o FPmul: Chi c6 FPU nay mai c6 thé xu |y céc chi 1énh nhan floating-
point nhu MULPS
o FPmov:Cac chi Iénh cho viéc nap hoac copy mét thanh ghi FPU, nhu
MOVAPS (dugcdung dé truyén tai dir liéu dén thanh ghi SSE 128-bit
XMM). Kiéu chilénh nay c6 thé dugc thyc thi trén cac FPU, nhung chi
trén cac FPU ththai va thir ba néu cac chi Iénh Fpadd hay Fpmul
khéng c6 trongReservation Station.
FP ADD: thuc thi mét chi Iénh SSE c0 tén goi PFADD (Packed FP Add) va
cac chi léenh COMPARE, SUBTRACT, MIN/MAX va CONVERT. Khoi nay
duoc cung cap riéng, chinh vi vay n6 co thé bat dau viéc thuc thi mot chi Iénh
giai ma mai mdi chu ki clock di 12 n6 khdng hoan tat duoc su thuc thi cua chi
lénh di giai ma trude. Khoi ndy cd mot do tré 3 chi ki clock, nghia 1a né sé
gitr cham 3 chu ki clock di véi mdi chi lénh da duoc x I,
AGU : nhiing 1énh lién quan dén sé nguyén va 1én quan dén bo nhé dugc thuc
hién ¢ day .
Store Data: Khdi nay xur ly cac chi Iénh yéu cau dir liéu duoc ghi vao bo nhé
RAM.
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Intel Nehalem microarchitecture

quadruple associative Instruction Cache 32 KByte,
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2 — Pic Piém Phan Cirng
Piic diém cache :

Hé thong cache trong Xeon 6000 duoc ting thém mot mirc cache L3 ¢ dung luong
16n (18MB) va diing chung cho tat ca cac nhan. Mai nhan con so hitu riéng hai
cache L1 (32KB) va L2 (32KB, d6 tré thap hon 12 chu ky va c6 8 duong lién két).

B6 nhd dém L3 trong vi xir i xeon 6000 hoat dong véi tan sé doc 1ap va co hé
théng cap ngudn riéng biét vai cac nhan dé dam bao do 6n dinh va giam xéc suat
16i. Uu diém cua thiét ké cache L3 nay la gilp viéc trao d6i dit liéu gitra cac nhan
hiéu qua hon ma khong can thong qua cac cache bén trong cia mdi nhan. Tuy
nhién, cache L3 ciing c6 anh hudng dén hoat dong cua cache riéng trong mdi nhan.
M®i dong Iénh trong cache L3 chira 4 bit danh dau nhan nao c6 chtra ban sao cua
dong lénh d6 trong nhitng cache riéng cua minh. Cu thé, khi mot nhan truy van L3
va “thdy” bit danh dau mang gia trj 0 thi s& “hiéu” 1a trong cache riéng cua né chua
c6 ban sao dong lénh d6, va nguoc lai, néu bit danh dau mang gia tri 1 thi c6 kha
nang cache riéng ctia n6 da c6 ban sao cua dong Iénh d6. Hon nita, giao thuc truy
xuat dit liéu trong cache cta cac nhan ciing ¢ su chuyén bién thanh giao thuc
MESIF (Modified, Exclusive, Shared, Invalid and Forward). Su phdi hop cua
nhitng bit danh dau va MESIF giGp giam bét tan suat truy cap cache caa cac nhan
nén sé& giai phong nhiéu bang thong hon cho nhitng dit liéu that sy can thiét trong
cac cache.

Bo phan diéu khién b$ nhé va Bus ngoai

Pé tang toc do giao tiép véi RAM trong bd VXL dugc tich hop mot chip diéu khién
bo nhé. Chip diéu khién nay sé chi hd trg cho b nhé hiéu ning cao DDR3, cho
phép chay dugc ché do bd nhé kénh ba (triple channel) thay vi chi chay kénh do6i
nhu hién nay. Sau khi “loai bo” luong bang thong dung cho b nhd, tuyén bus dugc
sir dung trude day dé BXL giao tiép véi chipset (gio ¢d tén 1a Intel QuickPath
Interconnect - Intel QPI) s& tré thanh tuyén bus “doc quyén” cho cong viée trao doi
gitra BXL va céc thiét bi khac trong hé thong. Intel QPI s& gom hai tuyén truyén
nhan di liéu hoan toan riéng biét v4i bang thong trén mdi dudng rat cao. Tuy nhién,
Viéc mo rong tuyén bus noi trén da gop phan lam tang s6 lwong chan (pin) giao tiép
trén BXL. Do d6, viéc st dung socket LGAT775 vai 775 chén khéng con phu hop.



Vi vay, trén cac bo mach chu hd tro cdc BXL nén Nehalem déu dugc trang bi
socket FCLGA1567.

Sau day la cau hinh cua

Bo vi xur i Intel Xeon X6550 - AT80604001797AB:

. Microarchitecture: Nehalem
. Platform: Boxboro-EX

. Core Stepping DO (SLBRB)

. CPUID 206E6 (SLBRB)
. Cong nghé vi xu li 45nm

. Bang thong dit li¢u 64 bit

. Sdnhan 8

. Cachemucl

o

o

8 x 32 KB instruction caches
8 x 32 KB data caches

. Cache muc 2 8 x 256 KB
. Cache muc 3 18MB
. Paxuli Lén dén 2 vi xt li

« Cac tinh nang

O O O O o

o

MMX intruction set

SSE

SSE2

SSE3

Suppelemental SSE3

SSE4.1

SSE4.2

EMG64T technology

Virtualization technology (VT-x and VT-d)

Execute Disable bit (giip chong lai mot so virus va ma doc).
RAS with machine check Architechture recovery (phat hién va béo 16i
phan cing )

Hyper-Threading technology ( siéu phan luong)

Turbo Boost Technology

. Tmh nang tiét kiém dién Enhanced SpeedStep technology
. Diéu khién thiét bi ngoai Vi



o 2 bo diéu khién bo nhé DDR3 SDRAM tich hop véi 2 kénh d6i md rong
giao tiép bo nhé trén mai bo diéu khién

» Quick Path Interconnect (4 tuyén)

- Giao tiép PCI Express 2.0

I1I.LKIEN TRUC TAP LENH
Tap Iénh cua Intel Xeon 6000
A - Gi6i thiéu chung vé tap lénh:
- Mbi bd xtr Iy c6 mdt tap 1énh xac dinh
- Tap lénh thuong c6 hang chyuc dén hang trim 1énh

- Mbi l1énh 1a mot chudi sé nhi phan ma bd xtr Iy hiéu dugc dé thuc hién 1
thao tac xac dinh.

- Cac 1énh duoc mé ta bang cac ky hiéu goi nhé chinh 1a cac 1énh cta hop
ngu.

Céhu tric tap 1énh chia lam 6 nhom véi cac 1énh co ban sau:
Nhém Iénh truyén dir liéu

- MOVE Copy dit liéu tir nguon dén dich

- LOAD  Nap dit liéu tir bo nhé dén BXL

- STORE Cat dir liéu tir b xir Iy dén bo nhé

- CLEAR Chuyén cac bit 0 va toan hang dich

-SET Chuyén cac bit 1 vao toan hang dich

- INPUT Copy dit liéu tir mot cong xac dinh dua dén dich

- OUTPUT Copy dit liéu tir ngudn dén mét cong xac dinh
Nhém Iénh sb hoc

-ADD  Cong hai toan hang



- SUBTRACT Tru hai toan hang

- MULTIPLY Nhén hai toan hang

- DIVIDE Chia hai toan hang

- ABSOLUTE Lay tri tuyét d6i toan hang
Cic 1énh diéu khién chwong trinh

- JUMP (BRANCH) Lénh nhay khéng diéu kién: nap vao PC mot dia chi xéac
dinh

- JUMP CONDITIONAL Lénh nhay c6 diéu kién: diéu kién dung nap vao PC
mot dia chi xac dinh ,diéu kién sai khéng l1am gi ca

- CALL Lénh goi chuong trinh con

- RETURN Lénh tré vé tir chwong trinh con
Cac Iénh logic

- AND Thuc hién phép AND hai toan hang

- OR Thuc hién phép OR hai toan hang

- XOR Thuyc hién phép XOR hai toan hang

-NOT  Dao bit ciia toan hang (lay bu 1)
Cic 1énh diéu khién hé thong

- HALT  Dung thuc hién chuong trinh

- WAIT Tam dung thuc hién chuong trinh, 13p Kiém tra diéu kién cho dén
khi thoa man thi tiép tuc thuc hién

- NO OPERATION Khong thuc hién gi ca
-LOCK Cam khéng cho xin chuyén nhugng bus
-UNLOCK  Cho phép xin chuyén nhuong bus



Cac Iénh so sanh
- CMP So sanh 2 byte hay 2 tu
-TEST  Phép va 2 toan hang dé tao co

Xeon bat dau sy nghiép cta n6 khi con 1a 16p con caa Pentium I1. Ngay nay, Intel
da xép Xeon vao 16p Pentium I1I. Ciing nhu Pentium Pro, Xeon duoc thiét ké danh
cho server va cac tram lam viéc trung va cao cap.

Cac tap Iénh co ban cua VXL nay la MMX, SSE(1,2,3,35,4.1,4.2), EM64T, VT-x

Pay 1a cac tap lénh duoc tich hop trong bo vi xir ly. Mai tap lénh sé& chiu trach
nhiém xtr ly nhiing yéu té chuyén biét. CPU nao hd trg cang nhiéu tap Iénh thi toc
d6 xt ly 1énh cang nhanh ( tirc 12 toc do xu ly cang nhanh ).

G161 thi€u qua mot vai thuat ngi:

SIMD (Single Instruction, Multiple Data). SIMD mé ta bat ky phan mé rong bo vi
xtr Iy cho phép nd hoat dong trén dir liéu song song. Mot sé phan ma rong SIMD
pho bién 1a: MMX, 3DNow!, SSE, va AltiVec (lién quan dén vmx). C0 rat nhiéu cai
khac nira, nhung ddy 1a nhitng cai pho bién nhat duogc tim thay trong may tinh thong
thuong. Hau hét cac SIMD da dugce sira d6i mot chit it trude khi duoc trién khai
thuc hién. Piéu nay cho phép chung ta mé rong ching bao gdom MMX, MMX mo
rong, 3DNow!, 3DNow 2 (d6i khi duoc goi 1a 3DNow Professional hoac 3DNow!
+), SSE (con dugc goi 12 Katmai New instructions hoic vin tat 1a KNI), SSE2 (con
duoc goi Willamette New instructions hoac chi don gian la WNI), SSE3 (cling dugc
goi la Prescott New instructions hoac chi don gian la PNI), va tap 1énh SSE4 (con
duoc goi la Tejas New instructions hoac don gian la TNI).

MMX (Multimedia Extensions) —la tip 1énh mé rong dau tién cia SIMD duoc
Intel phat trién trén nén 8086, tap Iénh bao gom 57 1énh multimedia do Intel phat
trién nam 1997. Cong nghé MMX bao gom 8 thanh ghi tr MMO dén MM?7, tich hop
4 kiéu dix lieu kiéu bye kiéu word, kiéu doubleword va quadword, va cac tap 1énh
MMX.



MMX Registers in FPL's Register Space

Register

o

5T1
512
574

Muc dich chinh cia MMX 1a nang cao hiéu qua xir Iy cac 1énh lap vé am thanh,
hinh anh va d6 hoa. May dat dugc diéu nay phan nao do mét dong lénh don c6 thé
xtr 1y déng thoi mot sé muc dix liéu.

MMX duoc thiét ké san trong cac dong CPU Intel . Tap 1énh MMX cho phép céc
tac vu dugc thuc hién dong thoi trén nhiéu don vi dit liéu khac nhau. Cac d6i tha



canh cua Intel (nhu AMD, Cyrix, Centaur ) cling phat trién cac bo xir 1y twong
thich MMX cua ho (MMX-compliant chips) véi cac bo Iénh riéng chuyén xur ly cac
tac vu tinh tdan hinh hoc va dau chim dong can thiét khi di chuyén céc hinh anh 3D
(3 Dimension - 3 chiéu ) trén man hinh .

Cac lénh MMX bao gém cac nhom 1énh co ban sau:
+ Lénh truyén dir liéu
+ Lénh sb hoc
+ Lénh so sanh
+ Lénh chuyén doi
+ Lénh logic

MMX hd tro kha ning tinh toan s6 hoc médi duoc goi 1a ché do bdo hoa sé6 hoc. Co
nghia 13 két qua caa phép tinh dugc dat trong mot pham vi gidi han giira gia trj toi
da va gia tri toi thiéu. Vi du véi mot phép tinh khi két qua tra vé vuot qua gid tri
Kiéu bye khai bao ban dau né s& duoc mic dinh vé 127 véi gia tri 16n hon 127 hoic
-128 v6i két qua nho hon 128. Xét vé tinh todn n6 c6 vé khong duoc phi hop cho
lam tuy vay né lai c6 ung dyung quan trong xt Ii 1an can vi du xt Ii anh tinh toan
bao hoa lam maot vat gitt nguy@n mau sic tring hoic den ma khong cho phép dao
nguoc.

SSE (Streaming SIMD Extension)

SSE 14 m¢ rong SIMD méi nhat cho bo vi xir Iy Pentium IIT va AMD AthlonXP.
Khong giéng nhu MMX va 3DNow! , khong nhitng chiém khong gian giéng nhur
cac thanh ghi FPU binh thuong, ma SSE b6 sung thém mot khong gian riéng biét dé
bo vi xtr ly. Boi vi diéu ndy, SSE chi c6 thé duoc st dung trén hé diéu hanh hd tro
n6. May man thay, hau hét cac hé diéu hanh gan day déu dugc xay dung dé hd tro
nd. Tat ca cac phién ban caa Windows ké tir Windows98 h trg SSE, ciing nhu hat
nhan Linux tir phién ban 2.2.

Mot nhém gom 70 lénh duoc thiét ké thém trén Bo xur Iy Pentium I11 nhiam ting
cudng chat lwong thuc thi cac thc vu d6 hoa 3 chiéu (3D graphics).



N6 hd trg kha ning thuc hién tinh toan dau cham dong va hinh hoc - cac tinh ning
can thiét dé hién thi va di chuyén hinh anh 3 chiéu trén man hinh. Day 1a tap hop
cac lénh ting cuong thir 2 cua Intel nham cai tién kha ning do hoa cua cac bo vi xu
ly (tap hop dau tién chinh 18 MMX). SSE con dugc goi 13 KNI ( Katmai New
Instruction) do tén ma trudc day cia CPU Intel Pentium III 1a Katmai. SSE ¢6 thém
8 thanh ghi 128-bit, dugc chia thanh 4. C4c thanh ghi dugc goi tr XMMO - XMM?7.
Mot thanh ghi duoc khién bd sung dugc goi la MXCSR ton tai trong hé théng dé
kiém tra tinh trang cua cac tap I¢énh SSE.

Pnemeeoamic Bit Locatiom Desoription
= bit 15 Flush To FZero
bit 14 Found Positive

bit 13 Round MNegative

bits 13 and 14 are O Roumnd To MNearsest

F.+
F.-
RZ bits 13 and 14 FRound To Zero
R
P

bit 12 Precision Mask
LM bit 11 Underflow Mask
oM bit 10 Overflow Mask
= it 9 Diwvids By Zero Mask
(]| bit 8 Demvormal Mask
Ir1 bit 7 Inwvalid Operation Mask
DA bit & Demvormals Are Fero
PE bit 5 Precision Flag
LIE kit =3 LUinderfow Flag
DE bit = Orverflow Flag
ZE bk 2 Diwvide By Z=ro Flag
bat 1 Demvormal Flag

Invalid Operation Flag




MXCSR 1a 1 thanh ghi 32-bit chtra cac co diéu khién va thong tin lién quan dén cac
1énh ctia SSE, chi cac bit tir 0 — 15 dwoc xac dinh.

SSE 2

La tap 1énh hd trg d6 hoa mé rong dugc thiét ké cho Pentium 4. Vi kién trc
Netburst™ (Netburst™ Microarchitecture) mé rong kha nang xu Iy theo kiéu cau
trdc SIMD ma cac cong nghé Intel® MMX™ va SSE bang cach thém vao 144 Iénh
méi. Céc 1énh nay bao gém cac tac vu sé6 Nguyén SIMD 128-bit (128-bit SIMD
integer arithmetic operations) va céc tac vu dau chim dong véi do chinh xac gap
do6i SIMD 128-bit (128-bit SIMD double-precision floating-point operations). Cac
lénh mai nay 1am téi wu hoa kha nang thuc hién cac tng dung nhu phim video, xtr
ly am thanh - hinh anh, ma hda, tai chinh, thiét ké va nghién cau khoa hoc, két noi
mang truc tuyén.

Co ban vé Netburst™:

La mé hinh vi kién trdc (micro architecture) cua Intel. N6 cung cap mot s6
tinh ning va cong nghé mai rat cao cap nhu: cong nghé siéu dng (hyper-pipelined
technology), kénh truyén hé théng 400Mhz va 533 Mhz (400Mhz - 533Mhz system
bus), B6 nhd noi cho phép truy cap 1énh thyce thi (Execution Trace Cache) va Co
ché thuc thi 1énh nhanh chong (Rapid Execution Engine). Mot s6 cdng nghé va tinh
ning ting cuong nhu: Bo nhd noi truy cap nhanh cao cap (Advanced Transfer
Cache), Pon vi xur Iy dau chim dong va truyén thong da phuong tién dugc cai tién
(enhanced floating point and multimedia unit) va B¢ Iénh hd tro d6 hoa va truyén
thong da phuong tién cap 2 (Streaming SIMD SSE 2).

Kha niang cung cap mot sé cdng nghé méi va céc tinh ning duogc tang cudng trén
day dua vao cé4c tién bo mai nhat caa Intel trong linh vuc thiét ké mach, xir ly viéc
tiéu thu nang luong va cac cdng cu tinh toan khong thé thuc hién dugc & cac md
hinh vi kién tric ¢ cac thé hé CPU truéc.

->SSE2 ma rong tap lénh MMX dé hoat dong trén thanh ghi XMM, cho phép
nguoi str dung hoan toan tranh khoi viéc cac thanh ghi MMX 64-bit bi chong trong
cac thanh ghi stack dau cham dong chinh thic 1A-32. Biéu nay cho phép tron phan
nguyén SIMD véi co cdu diém ndi vo huéng ma khdng cd ché do chuyén doi giira



MMX va x87. Tuy nhién, diéu nay la over-shadowed gi4 tri caa viéc co thé thuc
hién cac hoat dong MMX trén cac thanh ghi SSE 16n hon.

Nhitng su bd sung khac trong SSE2 bao gdm mot bo cac 1énh diéu khién bo nhé
cache nhiam muc dich cha yéu dé giam thiéu cache pollution khi xir Iy dong théng
tin vo han dinh, va mét sy bo sung phirc tap caa cac Iénh chuyén doi dinh dang sb.

SSE 3

Pay 1a tap 1énh dugc bo sung vao nam 2004 13 phién ban thir 3 cia SSE dit cho
kién triic IA-32, SSE3 thém vao 13 ciu 1énh méi nhiam gitp cac Gng dung xir 1y
video va game chay nhanh hon va con hd tro tang toc két ndi mang, da phuong
tién...

Opcode list

pd - Adds the top two doubles and subtracts the bottom two.

ps - Adds top singles and subtracts bottom singles.

. - Top double is sum of top and bottom, bottom double is sum of second operand's top and bottom.
- Horizontal addition of single-predision values.

. - Horizontal subtraction of double-precision values.

u - Loads an unaligned 128bit value.
lup - Loads 64bits and duplicates it in the top and bottom halves of a 128bit register.
Duplicates the high singles into high and low singles.
o - Duplicates the low singles into high and low singles.
fisttp - Converts a floating-point value to an integer using truncation.

Procass Control:
itor - Sets up a region to monitor for activity.
mwait - Waits until activity happens in a region specified by monitor.

SSE 4

Cac bo xu Iy Intel thé hé mai hd tro tap 1énh SSE4.1 bao gom 47 tap 1énh mai. Tuy
nhién, du sé hiru mot luong khé 16n cac tap 1énh mai, hau hét trong s6 nay khong
két hop thanh mot tap logic nao, ma thay vao d6 lai bo sung cho cac tap l1énh SIMD



c6 san. Céc tap 1énh méi thong thuong s& gup cai thién hiéu suat hoat dong cua cac
bo xur Iy méi khi 1am viéc véi cac du an d6 hoa 3D, truyén phat phim ciing nhu
trong cac ung dung tinh toan khoa hoc phc tap.

Evolution of SSE

70 144 13 32
Instructions instructions instructions instructions
¢ Single- ¢ Double- s Complex ¢ Decode
Precigion recision Arithmetic
Vectors, “:g" 47 instructions
Streamin 128-bit 5
operations ;etctor * Video Accelerators
S ) « Graphics building blocks
« Coprocessor Accelerators

Enhanced Intel® Core™ Microarchitecture (Penryn family)
supports 47 new instructions

This continues a trend set by SSE, SSE2, SSE3, and SSSE3

Tuy vay, ching ta s& sém cam nhan dugc tac dung tich cuc cua viéc hd tro cac tap
lénh SSE4 mai khi n6 tra nén pho bién rong rai trong phan mém may tinh. Cho toi
gio, chi ¢6 hai tng dung str dung dén tap Iénh SSE4, d6 1a 2 bo giai ma video: DivX
6.7 va TMPEG Xpress 4.4.

Céc dic trung chinh cta cac tap 1énh SSE4 bao gom cac tinh toan nhan s nguyén
32-bit vector hoa; c4c tinh todn cuc dai/cuc tiéu 8-bit khdng dau; cling cac phién
ban 16-bit va 32-bit c6 dau va khong dau; cac tinh ning gitp cai thién kha ning cua
trinh bién dich trong viéc vector ha sé nguy@n va ma dang single-precision hiéu
qua hon, bén canh d6 1a cac chirc ning ting toc ma héa phim; tinh toan tich vé
huéng diém trdi va cac tap Iénh truyén tai sir dung cac dac thu caa kién tric bo nhé



dém trong bo xur ly.
SSE4.1 Instruction summary

Instruction Category Instructions Benefits
Packed DWORD Multiplies PMULLD, PMULDQ Improved automated compiler vectorization

Floating Point Dot Product DPPS, DPPD 3D content creation, gaming, support for
such as CG and HLSL

Multi-packed sum of MPSADBW, PHMINPOSUW Video processing
absolute diffs & min pos

Packed Blending BLENDPS, BLENDPD, BLENDVPS, Compiler vectorization and applications such as
BLENDVPD, PBLENDVB, PBLENDDW video processing, multi-media and gaming

Packed Integer Min and PMINSB, PMAXSB, PMINUW, Compiler vectorization and applications such as
Max PMAXUW, PMINUD, PMAXUD, video processing, multi-media and gaming
PMINDS, PMAXSD

Floating Point Round ROUNDPS, ROUNDSS, ROUNDPD, lm.sge. processing, graphics, video processing,
ROUNDSD 20D/ 30D applications, multimedia, and gaming,

Register INSERTPS, PINSRB, PINSRD, PINSRQ, Compiler vectorization and applications such as
Insertion/Extraction EXTRACIPS, PEXTRB, PEXTRD, video processing, multi-media and gaming
PEXTRW, PEXTRQ

Packed Format Conversion PMOVSXBW, PMOVZXBW, PMOVSXBD, Compiler vectorization and applications such as
PMOVZXBD, PMOVSXBQ, PMOVZXEBQ, video processing, multi-media and gaming
PMOVSXWD, PMOVZXWD,
PMOVSXWQ, PMOVZXWQ, PMOVSXDQ,
PMOVZXDQ

Streaming load MOVNTDOQA Video processing, imaging, data sharing apps
with GPU

Packed Test & Set PIEST Compiler vectorization and applications such as
video processing, multi-media and gaming

Packed Compare for Equal PCMPEQQ Compiler vectorization and applications such as
video processing, multi-media and gaming

Pack DWORD to Unsigned PACKUSDW Compiler vectorization and applications such as
WORD video processing, multi-media and gaming

M5t s 1énh trong cac SSE4:

- Sum of absolute differencaes.
11— mmimirmmum-imndex extraction {16hit wword).
- packaed mualtiply.

proeduct, sirgle precision.
product, double precision.
corditiomnal ocopy.
coreditiomnal ocopy.
- cornditonal copy.
- comndibonal copoy.
- cornditonal copy.
coreditiomnal ocopy.
packaed minirmurm signed byte.
packeaed maxirmumm sigmed byt
packaed minirmurn unsignsd word.
packeaed maxirmunm unsigneaed wwoard.
packaed minirmurn unsigrnsesd dweoard.
packeaed maxkirmuernm unsigned dweord..
packaed minirmurm signesd dwvwweordl.
packeaed maxirmum sigmed dwword..
- packaed round sinale precision float to inteasr.
- scalar round sirgle precisiion flost o integer.
- packeaed round double precision float to inteagsr.
- scalar round double precision float o Integer.




RCE2C fundcdon (using Ox1 1ledoafEl as the polynomizl]).
- Packed compare explicit length string, Index.
m - Packed compars explicit length string, Mask.

- Packed compars implicat lenagth strimg, Indes.
n - Packed compars implict length strimg, Mask.
Eoy — F-"a: ed compars, greater than.
- - Populaton count.

EM64T ( Extended Memory 64 Technology )

Intel dua ra thi truong céng nghé 64 bit dé canh tranh véi cong nghé 64 bit cua
AMD . Cbng nghé nay goi la EM64T (Extended Memory 64 Technology) , né duoc
st dung trong Pentium 4 6xx , Pentium 4 5x1 ( nhu 541,551,561 ...) va tréb Celeron
D 3x1 va 3x6 ( nhu 331, 336,341,346 ...).

B6 vi xur Ii str dung cong nghé EM64T cd mét kiéu hoat dong méi goi 1a IA32E ma
trong d¢ lai ¢6 hai kiéu :

Kiéu tuong thich (Compatibility mode) cho phép hé diéu hanh 64bit chay nhiing
phan mém 32 bit va 16 bit . Hé diéu hanh 64 bit cd thé chay 64bit va cac chuong
trinh wng dung 32 bit , 16 bit ciing mot luc. Pi véi cac chuong trinh 32 bit CPU sé
truy cap dugc 4GB RAM . Chuong trinh chay 16 bit s€ chi truy cap duoc 1MB
RAM.

Kiéu 64 bit ( 64-bit mode ) : cho phép hé théng hoat dong 64 bit c6 nghia 13 cong
nghé nay c6 thé dung 64 bit dia chi .

Cong nghé EM64T c6 thé st dung hé diéu hanh 64 bit nhu Windows64 , c6 thé
ding hé diéu hanh 32 bit nhu Windows XP luc nay no sé chay kiéu 1A32 thong
thuong va truy cap dugc 32 bit dia chi - 4GB RAM .

Nhimg dac diém cua kiéu 64-bit

64-bit dia chi c6 nghia 1a tng dung c6 thé sir dung 16EB ( Exabytes ) bo nhé (2464)
. Trong khi d6 bd vi xtr Ii Celeron D, Pentium 4 va Xeon hé trg EM64T chi c6 36
bit dia chi , c6 nghia 1a chi c6 thé s dung dugc 65GB RAM ( 2°36) . Xeon DP hd
trg EM64T chi c6 40 dudng dia chi tic 14 ¢ thé truy cap b nhé 1TB ( 2°40) . Gidi
han nay sé& duoc thay doi trong twong lai , do déo trong twong lai Intel s& phat hanh
bo vi xtr I ¢6 thé truy cap bo nhé téi 16EB .



Thém 8 thanh ghi : trong kiéu 64 bit , CPU c6 tat ca 16 thanh ghi 64 bit . Nhing
thanh ghi méi nay c6 tén 1a R8 ti R15 . R duoc hiéu 1a thanh ghi 64 bit . Hinh dudi
day ban c6 thé xem thanh ghi 64 bit

Thém 8 thanh ghi sir dung cho tap Iénh SIMD ( MMX, SSE, SSE2, SSE3) . Trong
kiéu EM6AT bo vi xu li ¢ tat ca 16 thanh ghi MMX 64 bit . Thanh ghi XMM c6 d6
dai 128 bit , s6 caa thanh ghi XMM tir 8 1én 16 thanh ghi . Nhiing thanh ghi XMM
duoc str dung trong nhitng phép tinh dau phay dong SSE.

Tat ca Register Pointer va Instruction Pointercd do rong 64 bit . Thanh ghi trong
FPU c6 @06 rong 80 bit .

Tat ca thanh ghi 64 bit dugc chia thanh nhitng thanh ghi nho 8 bit nhu hinh trén . So
d6 nhu hinh trén goi 13 “uniform byte-register addressing”.

Str dung ky thuat Fast interrupt-priorization .
Co Instruction Pointer méi lién quan t6i EM64T goi la dia chi RIP-relative .
VT-x

Pay 14 tap 1énh mo rong hiéu qua can thiét phai c6 trén cac vi xir 1y ctia may chu,
no gitp chay duoc cic may 4o 64bit nhu cac phan mém Vmware, VirtualBox..; nd
con dung dé chay Windows server 2008 64bit va Enable Hyper-V, ddy 1a mot chuc
ning quan 1y may 4o nhu cic phan mém trén.

Intel® VT cho phép mot hé théng may tinh don 1¢ ¢6 thé hoat dong nhu nhiéu hé
théng may tinh “a0”. Poi véi cac doanh nghiép, Intel® VT cung cip kha ning cai
tién cong tac quan Iy, han ché thoi gian chét, duy tri va nang cao ning suét lao dong
bang céch chia tach cac hoat dong riéng biét thanh nhitng khu vuc hoan toan doc
lap.

Két Luan

EM64T hudng téi hé diéu hanh 64 bit , 1Gc nay néu mudn ban mua Celeron D
64bit , hoic Pentium 4 64 bit . Néu ban c6 Celeron D 64 bit hoic Pentium 4 64 bit ,
Windows 64 va cac chuong trinh phan mém 32 bit s& chay tot , nhung né s& chay
kiéu Compatibility Mode , c¢6 nghia 1a ban s& thay b vi xir 1i nhu 1a Intel TA32 .
Néu ban sir dung chuong trinh ning va nghia rang phép tinh 64 bit dé ¢6 nhiéu hon



4GB RAM sin c6 thi van dé caa ban khong duoc giai quyét . Mot diéu ban nén nhé
rang Bus dija chi ngoai cia bo vi xt I EM64T khong phai 1a 64 bit , do 6 CPU cua
Intel sir dung cong nghé nay khong thé truy cap dugc 16EB RAM (2764) nhu ban
nghi . Tong sé dung lugng bo nhd RAM ma CPU ¢4 thé truy cap duogc 1a phu thudc
vao CPU . Celeron D 64 bit , Pentium 4 64 bit va Xeon c6 thé truy cap duoc bd nho
c6 dung luong 64GB , Xeon DP truy cap duoc bo nhé c6 dung luwong 1TB . Mot
diéu ban can nhé 1a kiéu 32 bit hoic kiéu 64bit bo vi xir I chi c6 thé truy cap dugc
nhiéu nhat 12 4GB tham tri ca trong CPU 64bit.

IV.CAC PAC PIEM CONG NGHE MO

Bo vi xtr Iy méi dugc ché tao véi cong nghé  45nm, bd nhé dém 18MB L2,
va c6 kha nang hd tro tan sé khac nhau, tir 1,8 GHz dén 16n hon 2,6GHz. . Vi tinh
nang Hyper-Threading noi bat c6 kha nang xir 1i da luong va mot sé tinh ning khac
nhu :

e Intel Virtualization (Vt-X)
* Enhanced Intel SpeedStep
* 64 bit

» Execute Disable Bit

* Intel Turbo Boost

1. HyperThreading

Internet , thuong mai dién tir va phan mém tng dung doanh nghiép dang
ngay cang doi hoi nhiéu ning lyc tinh toan cta cac may chu hon . Pé nang
cao toc d0, phan mém can phai dugc “ phan ludng ” - cac chi thi s& dugc chia
thanh nhiéu dong 1énh dé c6 thé xur Iy dong thoi trén nhiéu bo xtr ly. Intel da
dua ra cong nghé “ phan ludng ” cho phép nang cao toc do va kha ning tinh
toan song song cho nhitng ing dung da ludng. Cong nghé méi cua Intel mo
phong moi bd vi xir Iy vat 1y nhu 13 hai bd vi xtr 1y luan 1y ( logic ) , tai
nguyén vat 1y duogc chia sé va co ciu triic chung giong hét nhau cho ca hai bo
xtr 1y 16gic . Hé diéu hanh va phan mém tng dung sé “ tuong ” nhu dang chay



trén hai hay nhiéu bo xur 1y , két qua 13 tdc d6 xtr Iy trung binh ¢ thé tang 1én
xap xi 40% doi voi mot bo xir 1y vat 1y , Intel goi cong nghé nay 1a Hyper-
Threading ( HT - tam dich 1a siéu ludng ).

Cong nghé siéu ludng cho phép cac phan mém tng dung duge viét cho
nhimg may cha da ludng c6 thé thyc hién cac chi thi song song dong thoi trén
mdi bd xir Iy riéng , bang cach nay sé& cai thién tirc thi tbe do giao dich ciing
nhu thoi gian dap Gmg va cac yéu cau dic thu khac cia phan mém nghiép vu
va thuong mai dién tir . COng nghé nay tuong thich véi cac phan mém ung
dung va h¢ diéu hanh sn co trén cac may cht , n6 cho phép hd tro nhiéu
nguoi dung hon va ting khoi luong cong viée duge xur 1y trén mot may chu .
Vi cac may tram cao cap , cOng nghé siéu phan ludng ciing sé ting dang ké
tdc do cac phan mém tmg dung doi hoi niang luc tinh toan cao , vi du nhu phan
mém thiét ké 3 chiéu , xtr Iy anh hay video... Trong thoi gian t6i s& xuét hién
ngay cang nhiéu phan mém duoc thiét ké dic biét va tdi uu hoa cho cong nghé
nay.

Tu thang 1-2002, cong nghé¢ siéu luéng da duoc Intel dua vao cac bo vi xur
1y Xeon doi méi, khai dau voi cac bo xir 1y ¢6 toc o6 1,8GHz va 2,0GHz véi
512KB cache tht cdp , san xuét bang cong nghé 0,13 micron ( Xeon 1,7GHz,
1,8GHz, 2,0GHz v&i 256KB cache thir cép duoc san xuat béng cong nghe
0,18 khong hd tro siéu ludng ) . Tai thoi diém dau tién khi Intel gidi thiéu bo
xtr Iy Xeon cuing véi chipset 860 , chi c6 mot so rat it cac nha san xuat hang
dau nhu IBM,Compag, Dell, SuperMicro, Tyan... hd trg b vi xir Iy ndy, s6
luong san pham ciing rat it. Tuy nhién toi thoi diém hién nay, khi c6 thém céc
chipset hd trg b xtr Iy Xeon nhu E7500 va Serverworks GC, nhiéu nha san
xuat khac da c6 san pham hd trg bo xir Iy Xeon. Pic biét SuperMicro da gan
nhu “ bo roi ” Pentium III véi viéc cho ra doi téi hon 20 loai motherboard ho
trg bo xir Iy Xeon, chimg td Xeon voi cong nghé siéu ludng 1a su thay thé
xtung dang .

Tuy nhién doi voi da s6 ngudi dung, nhat 13 ngudi dung may tinh dé ban
thi cong nghé HT con kha xa la. Bai viét nay giup cac ban hiéu rd hon vé cong



nghé siéu ludng, nhat 13 khi Intel chudn bi dua ra bd xtr 1y Pentium 4 danh cho
desktop ap dung cong nghé siéu ludng (téc do khai diém 1a 3,06GHz).

Cong Nghé Hyper--Threading Va Simultaneous Multi- Threading (Smt)

~——— Time (proc. cycles)

Note: Each box
represents a

processor
execution unit

Minh hoa cho cach SMT (Hyper Threading) lam tang hi¢u qua xur 1y cia CPU

INTEL PHAT TRIEN SMT tir mdt cong nghé géc co tén ma la Jackson, no duoc
gidi thiéu tai dién dan cac nha phat trién Intel Development Forum véi mot cai
tén gan giii hon 12 Hyper-Threading — cong nghé siéu ludng. Trudc khi ¢ thé
hiéu vé cach thirc hoat dong cua cong nghé nay, chiing ta can phai tim hiéu co
ban vé né, dic biét 1a vé chudi 1énh va cach ching hoat dong.

Cai gi lam cho mot ung dung c6 thé chay? Lam thé nao CPU biét cac chi dan
dé thuc hién va thyc hién véi dir liéu nao? Tat ca nhiing thong tin nay co chira
trong ma bién dich ctia tmg dung ma ban dang chay mdi khi ban nap tng dung



do vao. ﬁng dung lan lugt gii cac chudi 1énh bao cho CPU biét phai lam gi dé
dap tng, va d6i voi CPU chudi 1énh s& 1a mot tap céc chi thi can phai thyc thi.
CPU biét chinh xac cac chi thi nay ndm ¢ dau nho thanh ghi goi 13 Program
Counter (PC). PC ludn chi dén vi tri trong b0 nhé noi ma cac chi thi can thuc
hién tiép theo di dugc luu giit, nhu vay mot khi chudi 1énh duoc gui dén CPU
thi dia chi trong bo nhé ctia chudi 1énh nay da duoc nap san vao PC, vi vay
CPU biét bt dau thuc hién tir dau. Sau mdi chi thi, PC s& tang 1én va qua trinh
tiép tuc dén hét chudi 1énh. Khi chudi 1énh dugc thuc hién xong, PC sé& bi ghi
dé bai chi thi tiép theo. Chudi 1énh c6 thé bi ngat boi mot yéu cau khac, khi do
CPU s& luu gid tri hién tai caa PC trong ngin xép (stack) va nap gia tri méi
vao PC, tuy nhién han ché 1a tai mdi thoi diém chi c6 thé c6 duy nhat mot
chudi 1énh duoc thuc thi. Mot hudng giai quyét chung cho van dé nay 1a sir
dung hai hay nhiéu CPU, néu tai mdi thoi diém mot CPU chi co thé thuc thi
mot chudi 1énh thi hai hay nhiéu CPU sé& thyuc thi dugc hai hay nhiéu chudi
1énh. Tuy vay, lai c6 nhiéu van dé nay sinh vdi cach giai quyét nay, trudc hét
1a nhiéu CPU s& ton nhiéu tién, quan trong hon nita 13 viéc quan 1y hai hay
nhiéu CPU dé chung chia sé tot tai nguyén chung. Vi dy, cho téi trudc khi
chipset AMD 760MP dugc dua ra, tat ca cic nén tang x86 da bo xur 1y chi hd
trg viéc chia bang thong san ¢ giira cac CPU, diéu quan trong nhat 1 cac ing
dung va hé diéu hanh can phai c6 kha ning hd tro tinh ning nay. Hién nay, dé
giai quyét nhanh cac chudi 1énh phtrc tap, phan cing néi chung phai nho vao
phuong an xtr Iy da ludng, hé diéu hanh phai hd tro xir Iy da ludng, va phai
tang tdc dd mot cach that sy, giéng nhu ¢6 nhiéu bd xir 1y (trong hau hét cac
truong hop). Cong nghé siéu ludng cua Intel giai quyét van dé bang cach thuc
hién nhiéu hon mot chudi 1énh tai ciing mot thoi diém.

Cac b vi xur ly hoat dong khong hi¢u qua!
Thuat ngit hiéu qua c6 vé nhu 1a mot vong luan quan, giéng nhu con nguoi chi
st dung mot phﬁn nho strc manh b ndo cua minh, CPU ciling vay.
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LG - . Lay Pentium 4 1am vi d}l, CPU néty c6 tong cong 7 don

vi thuc thi, hai trong s6 d6 c6 thé thuc hi¢n hai vi 1énh

FPU mdi xung nhip (goi 1a double pumped ALUs). Nhung

. ngay ca nhu vy thi ban ciing khong thé tim dugc phan

\ I mém nao tin dung hét cac don vi thuc thi d6. Hau hét

T cac phan mém cho may tinh c4 nhan dang st dung chi

1am viéc voi mot it phép tinh s6 nguyén nhu nap va luu trit ma khong hé dong

dén don vi thuc thi ddu chdm dong. Con mot sé phan mém kiéu nhu Maya thi

chi tap trung vao mdi don vi xtr 1y ddu chAm déng ma khoéng sir dung dén don

vi xtr 1y s6 nguyén. Ngay ca tng dung chil yéu st dung phép tinh s6 nguyén

cling khong tan dung tat ca cac don vi xu 1y s6 nguyén, dic biét 1a don vi xir

Iy s6 nguyén “cham”, mot thanh phan trong CPU chuyén dung cho phép “dich
chuyén” hay “xoay”.

Pé minh hoa rd hon hay thu dat gia thiét mot CPU vdéi 3 don vi thuc thi: mét
don vi sb nguyén, mot don vi diu chim dong va mot don vi nap/luu trir (don
vi dung dé doc/ghi bd nhé). Gia sit CPU c6 thé thyc hién moi 1énh trong vong
mot chu ky xung nhip va dong thoi giai quyét nhiéu ménh 1énh tdi ca ba don
vi thyc thi. Bay gid hiy dua cho CPU mdt chudi 1énh nhu cic chi dan sau day:

1+1
10+1
Store Previous Result

Biéu dd dudi day s€ gitp minh hga mtrc do cua cac don vi thuc thi, mau xam
biéu thi don vi thuc thi khong st dung, mau xanh cho biét don vi thuc thi hoat
dong.

Ban c6 thé thay rang trong mdi xung nhip sé& chi ¢ 33% trong s6 cac don vi
duogc st dung, va trong cac phép toan nay hoan toan khong st dung don vi xur
1y ddu chdm dong FPU. Theo Intel thi hau hét cac ma 1énh IA-32 x86 chi sir
dung khoang 35% s6 cac don vi thue thi cia Pentium 4.



Bam v

Thu gf)fi mét chudi 1énh khac dén cac don vi thuc thi cua ;L:l -
CPU, lan nay la cac 1énh tai, cong va luu trir theo thir tu:
N r N r Fpu

MGt lan nira ban thay rang cling chi st dung c6 33% s0

cac don vi thyc thi. Thuét toan xir Iy song song ma chiing ....,H- : -
t6i cd gang chi ra & ddy duoc goi 1a ILP (instruction level
parallelism), & d6 cac chi din phirc tap duoc thuc hién dong thoi boi vi CPU
c6 kha niang “dién day” cac don vi xir Iy song song, tic 1a ¢ nhiéu hon 33%
s6 don vi xu 1y dugc str dung. Pang tiéc 1a trén thuc té hau hét cac ma 1énh
x86 khong phai 1a ILP, vi vay ban phai tim nhitng cach khac dé ting hiéu qua.

€hu kg aung

Vi du, hé thdng ciia ban c6 2 CPU va chung c6 thé thuc hién cac chudi 1énh
d6ng thoi, cach nay duoc biét dén nhu 1a xir Iy song song theo ludng dé ting
cudng hiéu ning, tuy nhién lai rat ton kém.

Vay c6 cach nao khac dé sir dung t&t hon st manh thyc thi von ¢ caa bod xir
ly x867?

Gidi Thiéu Cong Nghé Hyper---Threading

C6 mot vai nguyén nhan lam cho cac don vi thuc thi khong dugce str dung
thuong xuyén. Noi chung, CPU khong thé 1ay dit liéu nhanh nhu né mong
mudn do tic nghén duong truyén (memory bus va front-side-bus), dan dén su
giam sut hoat dong cuia cac don vi thuc thi. Ngoai ra, mot nguyén nhan khac
da duoc dé cap 1a c6 qua it ILP trong hau hét cac chudi 1énh thyc thi.

Cang nghit Hyper-Threading Hién tho1 cach ma da s6 cac nha san xuat CPU dung dé
Wt i b do mhew

- Thifaadng

cai thién hiéu nang trong cac thé hé CPU cua ho 1a ting
tbc d6 xung nhip va tang d§ 1é6n cia by nhd dém
(cache). Nhung cho du ca hai cach nay cung dugc st
dung thi vin khong thuc su st dung hét dugc tiém
ning san c6 cua CPU. Néu c6 cach nao d6 cho phép thuc thi dugc nhiéu chudi
lénh d6ng thoi méi co thé ting hiéu qua st dung tai nguyén cua CPU. P9
chinh 13 cai ma cong nghé siéu ludng cta Intel di lam duoc, ban chat cta né




la chia sé tai nguyén dé sur dung hi€u qua hon cac don vi thuc thi 1énh da co
san trén cac CPU do.

Hyper threading - siéu ludng 1a mot cai tén “tiép thi” cho mot cong nghé nam
ngoai “vuong qubc” x86, 1a mot phan nho cua SMT. Y tudng dang sau SMT
rat don gian: mot CPU vat 1y s& xuét hién trén hé diéu hanh nhu 13 hai CPU va
hé diéu hanh khong thé phan biét duoc. Trong ca hai trudng hop nhiém vy cta
hé diéu hanh chi 1 gui hai chudi 1énh t6i “hai” CPU va phan ctng s& dam
nhiém nhirng cong viéc con lai.

Trong cac CPU sir dung cong nghé Hyper-Threading, mdi CPU logic s& hitu
mot tap cac thanh ghi, ké ca thanh ghi ¢ém chuong trinh PC riéng (separate
program counter), CPU vat ly s€ luan phién céac giai doan tim/giai ma gitra hai
CPU logic va chi ¢6 gang thuc thi nhimg thao tac tir hai chudi 1énh dong thoi
theo cach hudng td1 nhitng don vi thyc thi it duge st dung.

Khi gi6i thiéu tai dién dan cac nha phat trién, cong nghé nay duoc trinh dién
trén bo xir Iy Xeon cung véi phan mém dung hinh (rendering) ctia Maya,
trong thi nghiém d6 mot bo xtr 1y Xeon véi cong nghé siéu ludng da chay
nhanh hon 30% so v&i bd xtr Iy Xeon thong thuong. Loi ich vé tbc do an
tuong dén ndi chang ai budn dé y rang thyuc té cong nghé ndy da cé sin trén tat
ca cac 161 (nhan) cua CPU Pentium 4 va Xeon, nhung chi don gian la da bi
chinh Intel v6 hiéu hoa. Nhitng ai d2 mua CPU Xeon doi mdéi (0,13 micron)
cho cac workstation/server nén nang cap BIOS va c6 thé sé& rat ngac nhién véi
tuy chon tha vi: cho phép hay v6 hi¢u hoa Hyper-Threading. Hién tai Intel
dang mic dinh v6 hiéu hod cong nghé nay ddi véi cac CPU danh cho may tinh
dé ban, nhung trong tuong lai rat gan né sé& duogc kich hoat bai tuy chon dic
biét trong BIOS ctia cac nha san xuat bo me.

C6 thé ban s& hoi réng tai sao Intel lai mac dinh v6 hiéu hoa mot cong nghé
“hay” nhu vay, tai sao no lai khong dugc str dung trong tdt ca cac bd xur ly
moéi cta Intel? Pé co duoc cau tra 101, chiing ta hiy xem xét k§ hon

Hyper----Threading: Khong Phai La Hoan Hao



;.L . - Ban con nl?('y Yi du vé hai chudi 1énh trudc day khong? Bay
gi0 gia thieét rang CPU don gian trude day cua ban cling co

FPU cac dac tinh ciia Hyper-Threading va hdy xem cai gi s& xay

. . ra khi thue thi dong thoi hai chudi 1énh do:
s NI Nhitng 6 mau xanh thAm hién thi mot chi dan tir chudi 1énh
’ thir nhat dang duoc thuc hién, trong khi nhitng 6 mau 14
cay hién thi mot chi dan tir chudi 1énh thir hai dang duogc thuc hién. Cac 6 mau
xam hién thi nhirng don vi thuc hién khong duogc stir dung, trong khi cac 6 mau
d6 hién thi xung dot khi ma ca hai chi dan déu c¢6 gang sir dung cing mot don
v1 thuc hién.

R& rang 13 khong nhu ban trong doi, viéc thuc hién song song hai chudi 1énh
v6i cong nghé siéu ludng lai thuc hién cham hon so véi mot CPU thong
thuong. Nguyén nhan that ra cuc ky don gian: ban dang cb gang dong thoi
thuc hién hai chudi 1énh qua don gian, tat ca déu l1a trung 1ap véi 1€nh add,
load, store. Néu ban chay cac img dung doi hoéi nhiéu nang luc tinh toan dong
cung voi cac tng dung sd nguyén thi két qua s& khac di, van dé 1a ban st dung
tmg dung loai ndo nhiéu hon trén may tinh dé ban? Hién tai cic tng dung vin
phong trén may tinh dé ban hau nhu chi sir dung s6 nguyén (va trong tuong lai
chéc cling van chi sir dung sd nguyén). Vi vay loi ich ma cong nghé siéu
ludng dem lai thap (va d6i khi con kém hon khong dung cong nghé siéu
1u6ng). Trén thuc té, néu ban kich hoat tinh nang ‘“si€u luéng” trén may tinh
desktop ctia minh, ban c6 thé chang dugc gi ngoai trir phai tra gia bang viéc
giam toc d6 t6i 10%. Tuy nhién ngudi dung cac tng dung tinh toan phtc tap
(kiéu nhu rendering cia Maya, 3DS) thi s& dugc hudng loi rat nhiéu tir cong
nghé nay. Ngoai ra cong nghé nay ciing ting toc dang ké cho cac may chu,
nhat 14 ciac may chil web server.

Ban c6 thé tham khao két qua khao sat thir nghiém cta ETesting Labs:
www.intel.com/eBusiness/products/server/processor/Xeon/om020902.htm.

Loi ich Ciia Cong Nghé Hyper Threading

C6 phai Intel d3 tao ra hyper-threading chi dé cho cac CPU may chu? Tat
nhién 13 khong. Intel khong dinh lang phi bat ky khong gian trong nio trong
CPU cuia ho, ké ca trong trudng hop ndy. Thyc ra kién trac NetBurst cta



Pentium 4 va Xeon hién nay hoan chinh véi 161 SMT. Hay quay trd lai vi du
trude day, gio ban cho n6 thém mdt don vi thuc hién - mot ALU thir 2 va
thuc hién hai chudi 1énh trén:

. . N L
gdp phai 1a 1an luu trit cudi cung. Ban nén biét rang CPU
Pentium 4 dugc thiét ké v6i ba don vi sé nguyén (hai AL
ALU va mét don vi xtr Iy s6 nguyén khac chdm hon cho

Ai cha! V&i mé { 5 At ma -
Ai cha! V&1 mot ALU tha 2, xung dot duy nhat ma ban ALU . .
U

FPU
phép dich/xoay). Quan trong hon nita 1a mdéi ALU cua
Pentium 4 c6 thé thuc hién hai vi 1énh trong cung mot ....,,.,,- : .

xung nhip, nghia 13 trong hai chi dan add ( phép cong )
mdi chi din co thé tir hai chudi 1énh khic nhau, dugc thuc hién dong thoi
trong mot xung nhip duy nhat trén Pentium 4/Xeon.

Nhung diéu d6 vin chua giai quyét dugc van dé ctia ban, cho thay rang viéc
tang thém cac don vi xir Iy dé ting hiéu qua voi cong nghé siéu luong lai tén
kém dung tir quan diém vat 1y (s& phai 1am cho CPU phinh to ra véi nhiéu
transistor hon, tiéu tén nhiéu dién ning hon; hodc phai giam kich thuéc CPU
v6i cac cong nghé ché tao mdi). Thay vao do, Intel dang khuyén khich céc
nha phat trién t6i uu hoa cong nghé Hyper-Threading. Chang han sir dung
lénh “dimg” (HALT) mdt trong cac bo xur Iy logic, nhu vay sé toi da duoc tde
do cho cac trng dung khong str dung dugc cong nghé Hyper-Threading, CPU
con lai chi hoat dong nhu 1a hé théng mot CPU. Khi mdt ing dung co thé st
dung lo1 ich tor Hyper-Threading, bo xtr 1y logic thur hai lai tiép tuc duoc hoat
dong.

Két-luan

Mic du ban cam thay rat bi thuyét phuc khi cong nghé Hyper Threading
hién dién trén tat ca cic nhan cia CPU Pentium 4/Xeon hién nay, nhung nd
khong phai 1a tat ca nhiing gi ban mong muén. Ly do don gian 1a cong nghé
thuong & phia trude rat xa, trude khi nguodi dung cé thé nhin thiy duoc uu
diém ctia né trén cac nén tang, ké ca may tinh dé ban. Su hd trg ctia nha phat
trién 1d rang c6 thé md ra mot hudng phat trién manh cho Pentium 4/Xeon va
cac bd xur 1y trong tuong lai.



Du con nhiéu han ché, Hyper Threading ciing dd 1am duoc nhiéu diéu cho
thi truong trude khi mdt bd xur Iy khac cia AMD véi hai nhan (dual-core) co
tén goi la Sledge Hammer ra doi. Cho t6i khi nhitng cong nghé méi nhu
Bumpless Build-Up Layer Packaging hoan thién, chi phi dé san xuiat CPU
nhiéu nhan c6 thé s& qua cao do su phirc tap ctia cong nghé. Tuy nhién bo xur
Iy nhiéu nhan hon chic chin s& cho toc dd cao hon, vi trén thuc té chung co
nhiéu don vi thyc hién hon, tranh dugc nhimg vin dé ma hyper-threading
dang gap phai.

Trudce mat, ban hiy tam hai 10ng v6i Hyper-Threading va chd xem bao gio
thi Intel s& quyét dinh dua cac cong nghé nay vao bo xir Iy cho may dé ban.

2) Enhanced Intel SpeedStep

Ngoai EIST dugc phat trién trude do thi hién nay Intel con c6 céng nghé
Enhanced Halt State (C1E). Vé mit loi ich thi hai cai nay déu giéng nhau la
nham giam tai dién nang cho CPU, giam d6 6n cho hé thdng. Tuy nhién s& c6
rat nhiéu nguoi phan van khac biét gitta hai cai nay 1a gi ? Xin giai thich nhu
sau :

. Cai Enhanced Halt State ( C1E) n6 c6 tac dung thay d6i Clock Ratio va
down vCore caa CPU xudng. Khi bat cai C1E nay trong BIOS thi CPU n6
tu dong giam Clock Ratio va vCore nhitng ltic may idle va tang Clock
Ratio - vCore CPU khi fulload va viéc nay n6 duoc diéu khién tu dong bai
mach diéu khién trong CPU.

. Con cai Enhanced Intel SpeedStep Technology ( EIST) kia 1a thay doi
FSB va thay d6i vCore cua CPU thong qua viéc diéu chinh BIOS hoic
bang phan mém ( & day chinh 1a OS).

EIST n6 khong giam Multiplier ma chi giam FSB ma thoi, EIST nay da
trai qua rat nhiéu version khac nhau, tir V1.1 dén hién nay 1a V3.2.

Trudc day, voi V2.2 va & vi xir ly Pentium 4-Mobile thi EIST nay co thé
thay doi duoc ca Multiplier nhung hién nay & cac version sau nay thi EIST
chi c6 tac dung thay d6i FSB ma khong thay d6i Multiplier ( nhudng cong
viéc thay d6i Multiplier cho C1E ).

« V& ban chét thi cai C1E kia né dugc diéu khién bai mot mach tich hop
diéu khién logic trong con CPU va hoat dong thong qua viéc xu ly caa hé
diéu hanh va céc ung dung dugc chay, hiéu don gian la khi idle va fulload
thi no tu dong giam hay tang vCore cling nhu tang hay giam Multiplier.



Hai thang nay vé tinh ning thi giéng nhau nhung nguyén 1y hoat dong thi
khéc nhau co ban & chd 1 thing thi tu dong, con mot thang thi phai tiy chinh.

. Ddi véi AMD thi sao, ho ciing phat trién duoc cong nghé tiét
kiém dién nhu cta Intel nhung dugc mang tén Cool'n'Quiet, hién da phat
trién dén version 3.0, ca nhan nhan thay thi hai thang nay déu c6 uu diém
nhu nhau. C6 rat nhiéu ban s& thic mic rang lam sao bat cai Cool'n'Quiet
nady 1én thi minh cling huéng dan luén vay .

3- Intel Turbo Boost

Turbo Boost 12 cdng nghé nang hiéu suat may tinh 1én thém 20%, gilp
hé théng hoat dong nhanh hon va kéo dai thoi luong pin, bang cach tu dong
diéu chinh xung nhip cua tirng nhan doc 1ap cho phi hop vai nhu cau xu 1y.

Prévious Generation
wiEROUL Turxo
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Cong nghé Turbo boost ty dong diéu chinh xung nhip tirng nhan doc 1ap cho
phU hop vai nhu cau xt ly. Cong nghé nay sé& nang cao hiéu suat cho bo xi 1y.
Pong thoi gitp kéo dai thoi gian sir dung pin bang cach giam xung nhip cua
CPU khi Laptop chay cac ung dung khdng can nhiéu tinh toan caa CPU. Cong
nghé siéu phan ludng (Hyper Threading) cho phép cung cp 2 ludng trén mdi
nhan. Nhu vay c6 thé ting gip d6i s6 tdc vu ma bo vi xir Iy ¢6 thé thuc thi.
Nhiing ai thuong xuyén sir dung 3Ds max dé render (dién hoat) phim hoat
hinh déu an tugng boi cong nghé nay.

4 - 64 bit



Thang 5/2005, Microsoft gio1 thieu Windows XP Professional x64
Edition. Cubi 2006, Vista 32 bit va 64 bit ciing dugc cong bd. Khi do, cac hé
théng 64 bit bat dau duge cht y va may tinh ciing dan dugc trang bi RAM trén
3 GB.

Co6 thé hiéu don gian rang 32 va 64 1a sb bit ma may tinh c6 thé xt ly
trong mot phép dién toan. Chung ciing c¢6 thé chuyén d6i thanh sé b nhé truy
cap ngau nhién (RAM) ma hé thong c6 kha ning quan 1y.

Hé thong Windows 32 bit co thé khai thac t6i da 4 GB RAM trong khi 64 bit
dat to1 128 GB, tham chi cao hon (Vé ly thuyét, ung dung 64 bit co6 thé tan
dung 16 ty GB RAM). S6 bit cao dong nghia vai kha ning tinh toan nhiéu va
chinh xac hon.

Du htra hen tiém ning nhu vy, qua trinh chuyén d6i sang nén tang moi
van dién ra chim chap, mot phan vi gia RAM con kha cao cung su thiéu hut
trinh diéu khién (driver) va tmg dung 64 bit. (Driver 1a mot dang phan mém
cho phép cac bd phan phan cing trong may co thé hoat dong voi hé diéu hanh.
Chang han, thiéu driver 4m thanh, mdy tinh khong thé phat nhac).

Vao thoi diém Vista xuét hién, RAM 2 GB ¢ gia vai tram USD. Ung dung 64
bit chi 1 vai ban game demo va da s6 nha san xuat phan cing khong cung cap
driver 64 bit. M6t ly do quan trong khac la dién toan 32 bit du lam hai long da
sO nguoi st dung trong viéc thuc hién cac tac vu thuong nhat.

Tién l¢i : Tan dung bo nho: Gia RAM ngay cang ré va may tinh dang dugc
trang?bi bo nhd 16n hon, cach duy nhat dé khai thac hét kha nang cua no la
chuyén sang Windows 64 bit. Thoi gian t61, may tinh voi RAM trén 4 GB s&
déu duoc cai san Windows 64 bit.

Kha ning twong thich: Pa sb tmg dung phan mém 32 bit (trr driver) c6 thé
hoat dong trén Windows 64 bit.

Trai nghiém tdt hon: Sﬁ"dung Windows 64 bit, cac phén mém, dac biét la
game va chuong trinh d6 hoa/da phuong tién, s€ dat hi¢u suat manh mé hon.
5 - Intel Virtualization (Vt-x)

Ao hoa 1a ky thuat cho phép cac tai nguyén dién toan c6 thé duoc st
dung, luan chuyén va phan bé mot cach ning dong trong nhiéu moi truong hé
diéu hanh khac nhau, cho phép mot nén tang phan ctng c6 thé hoat dong nhu
nhiéu nén tang ao khac. Ao hoa dem dén cho ngudi ding su tién loi nhu chay
nhiéu hé diéu hanh déng thoi khong chi trén may tinh ¢ nhan ma tién sang
may chu va hé thong mang.



Kién triic xii Iy moi hd trg do hoa

VT (Virtuahzation Technology) véPaMﬁcm phép hypervisor truy cap cp thap dén CPU.
Méi méy do md phing ddy du khé narng cia CPU X85 truyén thing 0€ phuc vu cho HBH va cac tng dung.

Véi toe @6 tang truong dix liéu mdi ndm 1a 60%, kéo theo nhu cau luu trix
tang, thi cong nghé a0 hda danh cho trung tam di liéu la giai phap htru higu
khdng thé bo qua.

Ao hoa c6 kha nang cho phép khai thac triét dé nguodn lyc cua server (server
thuong co6 thot gian "r61" chir khong van hanh lién tuc véi 100% hi¢u suat). 2
giai phap dugc nhac té1 nhicu la 4o hoa cliing va 4o hoa mém.

Ao hoéa cung 13 "phan than" server tao nhiéu mdy 4o trén 1 server vat Iy (1a
cach ma Intel dang str dung), mdi may 4o chay hé diéu hanh riéng, dung luong
luu trit va bang théng mang. ..cho phép hop nhit cac hé thong server cong
kénh. Con 40 héa mém 1a st dung ban sao cua mot hé diéu hanh dé tao céc
server 40 ngay trén hé diéu hanh do.

Uu diém 16n nhit cta cong ngh¢ ao hoa la tiét kiém ngudn luc va chi phi. Cu
the, tiét kiém dién tich san dé may chil va chi phi nang luong duy tri he théng.
Don ct, trude ndm 2004, dé duy tri 6 may chu thi tiéu tbn mat 48Kw, sau khi
hoan thanh ao hoa may chu, con s6 nay giam xudng chi con 6Kw. 81% khach
hang cua Intel rat hai 10ng v6i hiéu nang nay.

6 - Execute Disable Bit



Céc PC hoat dong du6i hé diéu hanh Windows déu c6 cling mot muc
bao vé giéng véi mac bao vé duoc str dung boi cac may chu hiéu suat cao.
Cong nghé nay — dugc biét dén dudi cac tén khac nhau ¢ng véi mdi nha san
xuat,cho phép ban than b vi xtr Iy c6 thé phat hién khi c6 ma doc (chang han
nhu virus hoac Trojan horse) va tu dong vo hiéu hoa ma do.

Cong nghé nay 1am viéc bang cach tao ra ving riéng dé thuc thi cac
chuong trinh va cho viéc luu trit dit liéu trong b nhd RAM cua may tinh, néu
mot ma ndo d6 trong ving da duoc thiét 1ap duy trix cho viéc luu trix dit liéu lai
cb gang chay thi bo vi xir ly s& cho rang d6 1a ma doc va s& ngan chin sy thuc
thi cia ma do.

Ban can phai chd y rang, ban than bo vi xir Iy khong hé c6 dugc kha
nang loai trir virus tir may tinh. Néu mot PC nao sir dung cong nghé NX bi
nhidm virus thi bo vi xt Iy s& canh bao cho ban (thdng qua hé diéu hanh) rang
may tinh caa ban c6 thé bi nhiém virus va sé khong cho virus dé hoat dong,
tuy nhién ban van phai chay mot chuong trinh chéng virus dé loai bo virus do
khoi may tinh va tranh 1am 1ay nhiém dén nguoi khac (vi du trong truong hop
khi ban gri email véi cac file dinh kem ) .

Dé c6 dugc muc bao mat nay trong may tinh ban can phai ¢ 3 diéu kién
tién quyét sau. Diéu kién thtr nhat 1a bo vi xu ly cua ban phai c6 cong nghé
bao mat nay. Tht hai 12 hé diéu hanh cua ban phai ¢ kha nang nhan ra n6 va
thar ba 14 n6 phai duoc kich hoat trong hé diéu hanh.



