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RATILFEEBRERABERRRESREFMIEES BB ZRMXER, Z2illikse
A S SRR SE B, BN, FT AR S A X EHAM T 1. 3.5 WH B hello. ¢ WP HATHIE.
SEE, B A AT AT HAR RIS, R BSR4 LR AR T 0 B AR AU, #R 10 X B 6 & L H R 5
BB printf O X R KIPLESACAS B % .

1.2 FERBTRE

1.8 - #hBHENEMNEERS

I HERETBIEMHFTERAARE: OHBVHEESR BHSF . FHES. AR
HMEHRZE S KEAHB. OBESMBEH_HHERR HEEA LREZEH., Of4
MBI B ES D Rk vin. OBSHBREDMEEAR, RIEBEEERES
BT, Mo RS 4E E e B at . R AR L # T TE.

2. iHENEHREARERNTHEE ‘

EHEBARFTEMBERZBZE EH S XX HESFEIF X NBRERRGES  F1HF
5 FISR AR B 2 FOEE s 30 A FO 1 IR & RDR SE BT BHLA A P Z B 8915 B 3S ik

I HAWMRGEHNEREN

HREIRGE T REMEFPR DS REMEGHA RIS ERRERASA), HHE
LR G 5 BMIHL 2 0 B AR R L R GG AR 3 DN ERGARVEVLE P TEERFE /K
BR. MNEIEAS NN ABRFR (BRAHM BRESEMVR(ERESBRERRMNA
BFEAO OLHESEINFZLRESERFD BERSEMVR(EREERD NBESF
NBEZWBFESBRFID.

4. BHNRFHNEEXR

THEYURE AR P E AR, B R . PR AR IE B IIEE, R —ThEEW A
BEE 44 S 3R, 41 T PR AR 44 S B

5. EFFEMPUTEE

HAEAREMES (BAESHREES  RHBERF REHEFAERF (RIFEBRFR
LCHERBRBFHESRVSESERERF. B3R FXBaBHREF AITHTRTD
HATHS  BRERGHHELSMBUER ANTE RENFE—FHELSTFHRIIT. EXEIHONITE
BABIES JELSFEE HBRER BB . EER.PCHRAT—-&ES. TRTBEFHET
HBAAR,CPU AWM E R PIT — K —KHEL . AIBF A EHELS 2R HIITRE.

6. EXAMBEIERMEESH

TR RGEHEAMGEIE R OB RN B [ MEFLR, SHEBFOEEEES RAFER
F&A 38 (£ 45 .CPI.MIPS.MFLOPS(&, GFLOPS.TFLOPS,PFLOPS %),

7. AR

— R AR P 0 me 1 B ] K1) 43 ) CPU B[] A 25 #5 5F [ , CPU s} ] L4318 7t CPU B ]
MEBERS CPU BHE ., FYRIERSEX H 55 H BRI #7005, A+ 2088, Brid,

O FHMBMOTENERE RS (RERNRE , W A¥ KM, 2010.4)
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St CPU i i i 0t — A 223 5 90 42 22 7 55 47 4 0 JH P2 CPU B 1B R A7 1

8. SMMEERZANER

Fie o 307 0 P b AR S BB . CPU AT B 1 AT CPU i A0 39 280 X et o JAD 39 e
FE. CPU B4 B I8 FI“TR P T & 15 4 2 B X BIF 10 CPI" kit &L

9. WEETEMIERF

AT SR — 2 1 B S R P BB i R AP ) b ML SR 4 R AT VR . A5 e L AS S v R S b ue
SRR R BLEIE ) R T B GRS AT AL SRR B AT R KRR
R B P 35 7 R 1 ) O S0 4 S R R 0 1 A

1.3 EEXRERE

# B #HL (Family Machine)

RINBIE - REFHAANHERESH ARHEBNMELIAN - RIIAFE S K
HLEF. ENEES AL HERRX FRHE . PHESE BRI WA/ M Ew X%
ERIFE— , AT RIERF R B .

# & (Compatibility)

HRERL T EZHHE, FERS M L8  UERERE EERES.

44 3 B (Software Compatibility)

BEESVLAE EFRORETUURAMESGEESR SMPLE L IEWREZEST. —BER—FK
FINLBARNREEREN . AR LFAMA THRAWMHIER., MELKFREESGAENE LK
BFEAEMAYLE LEfT, m FTHRAERKMHIY FHBFEERHMILE LEafT. —BE
FIOLIE R 10 TIREE, BRIV BRI ESRECE T RENPRITAERES.

B 43 F (Hardware Compatibility)

BRBREEHABHRE, BB RSB HFATUARN NS A FL2MITEN., XERE
AR RS LTS R gy

INER B & BY BB BR (Small Scale Integrated Circuits, SSI)

LB /N T 100 A5 BLAR B .

oh 34 £ pY fB % (Medium Scale Integrated Circuits, MSI)

S BBETE 100 B 1000 9 5 AL 2K .

S FR A5 & A B B8 (Large Scale Integrated Circuits, LSD

4 BUBETE 1000 B 10 J7 AR AR B .

MR BB (Very Large Scale Integrated Circuits, VLSI)

SR EETE 10 F B 1000 HERBEE. _

1Bk s £E B B 28 (Ultra Large Scale Integrated Circuits, ULSI)

ERUEETE 1000 J7 DL b BB A B .

BERER (Moore’s Law)

1965 SEBE/RTM : “IEBERE/IMER TR R EERROALIRTH 10%, 54
HEREEE3FRAGH KNSR HEEEEI LR 4657, FREREBRBERR
B “HTFERBEBEARORE L. F 18~24 M, ERBEBEA LERMNREEEEH
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E
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— %, EEHRE -, MR EER—E.

i# A BB Fit E#l (General-purpose Electronic Computer)

BHBTFIHEVNRMEHEFHHBEIMMAN, T AILRELE TR TEMNA, @G
FitEYL A E L B, T LA T R, REX AN E A UHBRFRE R, B
FItEVL LR AT EBE R,

| A B8 8 5T (Arithmetic Logic Unit, ALU)

BB HTERZEMERZB LB,

¥ 4% 18 #& (Datapath)

BEAREEESENITIRPREF 2SN LG Z MM EEERK, FEH
ALU MI— @A HFHE S . 08548, ERTFZER BT RINEERNzBEHE
P

2 % £§ (Control Unit)

WA EF R CERERMES. REHEMNBESHTEE B REERARE/ RERF
S5 HEESHEHETAS FEEMBRERHNGES. XLREEFHGSHEE CPU A
BN SKEPEFH /OB, X3 CPU NI EHGES H TEH CPU NI EE K
MPAT . 2B EHFR VO ERMNESESR CPU M EFFR CPUM I/OBBRZEHELR
. EHBTREAN CPU MIEEE G O, 8 2 A E & 5B 475 17 B 8 4 307 % #8514
HE B, 5T LR S BT .

o S &b 3 8§ (Central Processing Unit,CPU )

PROEBETENITREEENRIZ - . FEHEHRNEHSAR. HARSEH
VAGUE SR T LAS S 0 A S B AR ER A 3 KRS, B NTA B A, 2R R 5 Rk 4R
A HIAT .

17 4%# (Memory, Storage)

R THBEBF B, 28 N E M2 (Memory) fl SN 77 4% 28 (Storage) . NTFEFE
BREER EE/DNMBIIIMEERR MK BIEREEE.

B F (Memory)

MFmE L3R, NFER NI, V% £ 78 (Main Memory, MM M & # 2 77
(cache) ,{HE ,H AR MBI BAREEF  AMEEBX ENFREEHF. L. BAT
WHAXTHNEMER. AFAMT CPU Z45 AXGFERE BB WATH B & AEE,
4% ROM &5 i fl RAM it i 40 U AH RBE ROM 776 X 1 RAM 72 6% X B 384 .

5MEE (Storage)

IR EEARAFES UHFESLAEERE. UARBREANIIEMHE,
BEEEHIREMFERRL, FERK MR ETHREIA S ASHR GRS, ¥
FfE B8 & 0, hFR 5 8 & (Accessorial Memory, AM) & — 4 7 % #% (Secondary
Memory) ,

R FEW M (System Software)

REKGRNTHENEGSNABFZEANEM KRG, E5REKNAXERK. £
HHRUOFERERS (W Windows) IEFABRA(N CIEFH1EH HEETBRE (N
Oraclo MIZ XL HBF (SR BEERF SHEF).
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N BA¥ 4 (Application Software) ‘

NG RE R FEHAENEMN A BN RE WM, B, A B shibE, 5
B R KA, B IR AL BB AR, IR R AT R R B RE R RAE,

8 1€ & % (Operating System)

BERGEER OS, BRHBNAZFTRAAXHANABRFETARULHPRIERTENR
S84 HEMERETBIAGEHEREBRXRERZEER FIHAPREEFE A% . K
ENRFEFE. BERAER- T EXNEHEHNER  XBRGESANFTEMNERIIME. 3
BELHEIEE FLER FRTE ZEEHEAXHEE. BRIHERTHRERSEE
BEAMANEIE: & Unix ZEAMBHK Windows KK,

B2 B P (End User)

FHMARGZRFEESFHTENLRAPRIRERAF. XEBCIBVEREHRET
BARP. flm, FASRREORE ITENERNA ETESITBE BB TS A
R%.

R EHE A (System Administrator)

FIABRERGRENIIEMN REH#HTEE FEMEVUEYBXABHN RGN EH
HEVAPEARNRIEAR, RRRFEQRTR RENEPRENWE4 MRS, B M
BHAPEKP ARG, &HMKEN 5 RERBIES.

N A8 B (Application Programmer)

FHERFBES RN ARKENETFRA.

R 92 FFE R (System Programmer)

BRI AAFRRERHNBRTFR OIARBRERE RiEN BEEEHAESEREARNG
BT R . '

& 4418 5 (High-level Programming Language )

WHRERFRBESHERES. CREAMMNBAEENHRIES. AXHESHER
et BFRALTBERIBNERMESRESHAN . MET - FHERARN HEW
TR R R EME L,

iL4%1E = (Assembly Language)

LCHIETRB—FMEELhRISEANKRAES RIS ESHFTSER, SIHES—
—Xf . HH, ICRESEFRLININFNEHNB SRR THATIEEETE.

18818 & (Machine Language)

PLBESREEEA_HFIRBEESERMIES. APLIA_#HHRERE S
HRETEF. DL VBESBEFRALTNNBHEHRNELSEELANIERFE.

$8 4 £ (Instruction Set)

—EBHEVNEBITHFAANBESHNES. RIEHELSTUS NEHEES B
A fERXBLS BIRS BFEHESERNY,

S E &K R &M (Instruction Set Architecture,ISA)

BHENBHSRERGZRANEZED . BIBEERFARBERE HiFS . AES
BRI ARTEINHEN R ENSEESESH. RBELOBPRESRE. ARNEEEE
BERBFMBEERE L FFEHRIT/0 S RN S FREER TR P EEH SHEIR

F
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SRR R 5 T IS S 5 F

BHEXNY R FHEETPS. SARITNTFREREE TIHEISHERERRA .

i#E At (Transparency)

HTFHENLRGERAT RRAEHHFTE AL, H i mm A R A4k k42 m
HEF TR A RSP TR B B AL R — AL Bt B AL S R F
ZWPRH—RAMFEERAFMEREANMEKRAIBEH]"W. 0, W FERESERF
BRI AEBABERRR VB EH BAEMBEENER TS  BEEW K fixt FHLEE
BEEEFAMLRESBEFARR, BOBA NSEH FERXFUWAEEHN.

B & K (Source Program)

WERF MEBEFALEEFERNETLEREF. SHESLEBRFLHEMINR
HRABERF ARREBRDESHILHRESHRE. WCEFERF Java EEREBR.ILEK
EEREFRE,

H #5# F (Object Program)

REFERBFAMLABEFXNBEEF#ATHREIANERBFRAIENEFRBHNAE
(Object Code) ,

% iFEF (Compiler)

WG FER, AREERETREFHIFRILRESIINBES B RBHEE,

B EE K (Interpreter)

BRI BT W — KB 6 BRI APLEE T B ARCES . 363 BIERAT , R G BIliF
T—RBEFEAH BT, BB EHERFTHIEALBEHFHNGTE. Ht.BEREF
HAHGHBEGBRF MEAERBERFHPITER.

CH&R B FF (Assembler)

CRBFUE—MEFHEEF, CRILAESENEBFBEIINSES BAAERF.
TCHREFMLRETRFINIARNES, AR —R.

Mol K Bt i8] (Response Time)

W HRPLAT B ] (Execution Time) % FE 3R B [8] (Latency) , 52 8 M AE Mk 32 38 75 48 B 46 k. 58
A B E], — R — R FF A ma B B BR T CPU AT 7 8 K15 2 $hAT R @ 4k, i f 45
Ff /O myadE, RGBT H AL P BT A B8], DL R R 4a 4T Mt E) % .

FH £ (Throughput)

EREGET, F B UKW T (Bandwidth) , BIE A — F M E NEFSE RN TER.

CPU #1178} 18 (CPU Execution Time)

#HR CPU i} fH] , $8ERFET IR .CPU EEATRFHTHNE. EAGERN
SR VOBREZEIRBEMNME, W AAE CPU G HMBRFHREEXNNE., YHEPX
i, BB R A R B v R A E], T AR BT RE R CPU $hATRtfE]l. B¥#H— 0 HH S
4y —EARANXETHAFBFRBE AR, KIE, CPU BHEl (User CPU Time) ; 5 —
HORNTHRITHAPBFMET —HBRERGERBAERNEE, KR4 CPU At H
(System CPU Time),

RFEHEBE (System Performance)

i FATE IR A LA AE o] 70 3 A0 1R 00 T 72 3 9 0 7 B 1) SR SRR R BEHERE .

CPU 8¢ (CPU Performance)



IR F LA

% F A P CPU mffE kR~ CPU #E6E.

Bt $h A HR (Clock Cycle. Tick,Clock Tick,Clock)

BB TFEHLIAITHE A B i BB 4 A T 2 TR R 69 3V ok 58 i, B — 25 SR &
] A AH B A 4R S S AT R L X R S SR R YR R ) £ K, B R A N
AHE ST R . Bk, CPU LR ™4 M TR 0t b e iH5 5, L st & CPU # £ Bk
MiES , RREER s AR .

Bt $F 85 #FE (Clock Rate, E5i)

CPU fy £S5 CPU iy F Bk s i $ (5 5 9554, 2 CPU i 4 J3] 331 14 180 %

CPI(Cycle Per Instruction) ’

#E CPU HREA — At BN, RAWPIT - KIESTFER EXatp 845

& JIlit 12 B (Benchmark)

REITRR#ITHRTEN N —HRB XS B TSR R B LB 7R E T bR A
BFEIMERE . AT LAER RIALES b3 1740 8] 0 B o I X8 e ok W3 AN R DL 28 sz 47 B i), AT
R BE .

SPEC & # 3 2 ¥ £ (SPEC Benchmark)

RS M BETF M 45 E SPEC(System Performance Evaluation Cooperative) £ — /4~ B &
T R ESEM N CPU BT FRERFE. 7BHEFE SPECint ME 4
#Fr & SPECIp.

SPEC Lkt {E (SPEC Ratio)

#8 I R F £ Sun SPARCstation b 3& 478 9 P47 B 18] Bk LA A2 7 72 3 X AL 28 b i 3R
ot B T B R LM . O EBK, PLas TR RE R &,

B i 4 /R B (Amdahl’s Law)

FEEGAERBEREMUEBGFR RSN REL RO RERE, R TFTERGHEAY
FR L, BUAT G BPAT R R LB R e R B T R R AU B E B

MIPS (Million Instructions Per Second)

Pk 5 B B f (8] N RATHE 2 B R B BB IE B RITE L EH T &34

ik ESHMITEE (Add Instruction Execution Speed)

BREARGEITENEENISGFEZRENEEMEEE) HELSITFEMRE ., X4
R B8RS B AT B B AE R . IngkdE 4 BB R MLk (R EFE B, K 8 4 f B E) ok
EEMERLSHEY., SUNEBELSWEER SRR EE. ITRBMN I KIPS(EB T 4K
A MIPS (B8 H T &1L,

S HITHE (Average Instruction Execution Time)

WIREBIE L HE LI Gibson BRE¥. HMETHIKER, REKSHEENHRATH
] 22 B BOR B K, AMMTRIRIB SRS R BB EL AT SR BLAERBFE RIS O #H1TH
B, BEXBELS EBRFTPHRASLHR w  WATHER  , MEKRLSHMTRE N T=
wy Xty +wy Xty 40w, Xt, (n RIEASFEHO . RIS AT H 8] B osHoh B B Bk 65 &
F 36 S HATR I BE R V5 CPL, X F 48 4 AT B 1B] SR 43 B 6k 45 13 B F 1 MIPS,

I MIPS(Peak MIPS)

R — A SHE  E15 T CPT &/, A8 B # MIPS 3R g MIPS, 4 &bk

B
1
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B2 % 5 g 8 MIPS B 244 MIPS, Bt , bR BB R UARFREOHERE 2

% MIPS(Relative MIPS) :

WBE-FAANNSEYRIEE LMY MIPSH, KENES XEHEN TS EHE
MIPS i) 2 4% .

MFLOPS(Million Floating-point Operations Per Second)

RENFAEEEEN —FITRAN. RAEVHRTELETRESEE. EL
BT B 58 A BN PR R B R R R BT AR RS BORBE R .

1.4 EROBME

L HHNRGEREBHREL?

E:RITENRERREHRERAREN. —TZBHRHTBEV RGN XG BN R
ZRMKMGREFRSY. BHERAGUEZES EWS . FRS.GARSENHLREERE
EEHHE. RERRTARREBHNNHRGERRE. RERAFUERERRE GTEVES
NEBRF(EMEFBERG ARARERF BEERF LARR . REUEF JEEY
BEZMMERGTNARHEESASETENLEEF. HTRILREPHESF MK
AR, BR—AT . MR BENARR R, A KA NOEHASRESRH P EH.

2, A—1TheE AT A R TR B AT AR ES TR ?

E: KEMEFRRHEEARMEE EFR LK, RYEREM KFR—FMER.F
AR BEAF . EREMNIMATUARLIZENGE, FTUEERIEL, KEMEGEZSH
B, B BBV RGE T FE R A TR E KB, i UEEFRES T HE
frokscEl. B, RESERTUMEITHRRESEFLH, PR RMEEITH K RE
R AT LU TR B 78 PR SCBL, BN A RAL TR Bk 45 &, T dh i 2 98 & AR 7 15 & S5 40 AR A9
— N ELFIIRTERIEZE .

3. BEBEFNAEREFAMHAEN?

E: mFBRFARBEFERNMARNHERF. ARETHIEEFARRESRRE
FER#EER A RER. SRIGTEFN, RERTERERF B, AEREFAZE . X
MEH B EEREFREERF N —RIEA, BHF B B A YL B AR ARSI 3L BN 44T, R
E#FET—-FBEAF T . HIFTARBRFPRNEISREIIFHITE. FUBBEERF
HHRATEREMFE—A, /4T —48. BENSEREERFITHNER MARAERBIF
B,

4. EHHNHNENIEREERERBFAETHGE?

EF: EN. EHENERAOEMEE, BRLMERART BFRHELIHARN. R
RABHES®RENERTF RAREHFLIRESBF RIS HESRE. B EFRF
R —&—%HCARNERF. CPCUNTENRRARAMEHHBHATERS, Bk, ZitH
PERE A BB IT KRB SRLAN CRREH AN BFRZERW. H
BN RFE R R M E ALK, AR RAERERIF, ek D RE 7T fa ek 25X 1
BEF LB, (H T BhX B Rk 2%) TAE, AR AT FPHREIES.



