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11.1 HFIEE

Fg ol AT S PR 5y R ep s, &R ASEad AL (f
#ﬂﬂEiAﬂEE¢JW—Mﬁ+——¢WﬁE-ﬁmﬁﬂﬂﬂﬂﬁm~MEEHMﬂﬁ
tT,#ﬁﬂE?~mﬁﬁ-%ﬂF~ﬁmmﬁ,m&ﬁﬁﬂﬁ.mm&ﬁwi¢ﬁT.ﬁ
g SRR A e LR PR R LT AR TR TR B, AR T e
ﬁﬁﬁ#ﬁﬂ%ﬁﬁmﬁm.ﬂﬁﬁﬂmmmﬁmwﬁﬁ.EEE%&%&MEﬁﬁHﬂﬁ
&ﬁm&ﬁ+t$mhﬁﬁ.ﬂﬁﬂﬂ%ﬁﬁ&$+ﬁﬁwmmﬁ+.#iﬁi#ﬁmﬁﬁ
#ﬁm{m&ﬂm$$ﬂiWﬂ$im+$ﬁﬂwﬁﬁ¢ﬁhﬂimﬁﬁﬁi.

H&EWEﬁﬁm.HﬁmﬁﬁfﬁEEWHﬁﬁ.#ﬁﬁ%ﬁﬁﬁnT~Rﬂ5.¥
T LT AR, R N AR R . R RS, FLEE
mﬁﬁiﬁﬁ&ﬁmM¢M%+%Eﬁﬁm~%%ﬂ%ﬂ%ﬁmﬁﬁ,ﬁﬂﬁ%ﬁﬁﬁﬁu
mﬁEﬁEﬁ.EWEW%HE&H%#M&&#H&&#.Hiﬂ#ﬂﬂﬂmgﬁﬁnﬁ
ﬁﬁﬁﬁmiﬁﬁmﬁtﬁﬂmmmw.#ﬁﬁ#ﬁ&ﬁﬂﬁfmtﬁﬁrmuﬁﬁﬁﬁ#
iﬂﬂ@ﬁmﬁﬂ"%m,H¥MEﬁHmﬁﬂﬁﬁﬂ#E#.#H%ﬂﬁﬁﬁﬂﬂlwm
Tl A e T

%E&Mﬁﬁ"EE"@E?HI&HWHH&%EEEH%,mﬁﬂmmmﬁmmﬁﬁﬁ
MAW?%?EﬁmEMHHﬁEHHWHMMLﬁmﬂﬂwﬁmi&ﬁ¢HEHHﬂMﬁﬂv

112 W
ERLHL e T i e REATEE S R WS (wiporithm) . AR - EIAD, fERaEY



2 F—Fn  BBIHEMR

MR, FLURRIEA FESGE R LA WIS B4R, HELM B & R BT et
EELDRBTHAZFEHAEE), TREBTRIRMTRERNESD, XEESk
BTH#EOEF. AUHEASRECIE T AR/, G4 0B 7e AR SHG—/4
FEN. WIBEXIMES M BEARM, ER A R—E%EH). XS5 AHHENR
EA T EHLRBRA A X e B A TR,

AR, —MRAEHUTEIRIGETAEFRDOBRE. B TFHELARE LERL
TR, FLVERRAHNILPHADRES KT URARTEEROME) Mk, —4H
BHLE ¥ GEAT B AR FIBR 2L S A MR B0, BT E RN ERRIE, t—A %
FELB—ANHFHED? F—MFDTFEARFY? CREBILETRILHLEEN
7, JFRERMMIREL., BE, BRI BRBSTHERN S R BRI, than,
IRKBEIEKR FLARTAE, WHARIEETRAER TERF, BEZ - MESKRIF
THAMEE.

1.1.3 IngeER4

JLRFERI RN A SR EEA XA —20 4, fn “HB%IHENL] 3.0-GHz Intel Celeron D,
512mg, 80-GBBERR, 1531 BoRas, AIMREXKZRHAE] 7. ALH L& —8, F£ER
TEREAMBEARERLLARER, flan, SETBREBNHIETAEERLISHT?
(BRFXMALHKE, BHENT). A TEMBITELSTEDY, RO ASHERTE
R ELAR BN EZ BRI & (LE1-1),

cPU AT BAn i

N

25| o1 v
L5

Bl-1 —&H R EE M-

L e T F AT

HEHLALOIERE R AL B B 5T (Central Processing Unit), BICPU, iXifi % 2l 7r 8
ANERHBEY (Integrated Circuit, IC) B EM— I EEERE (LEL-2), BEEEERR
B—/ R, REE—NIILEFEXHBHEBEEHNABEENERERLE, BHERA SR
% 7E— /R (motherboard) |-, fHREE—MHEFHEBER, H—REBMSBAR, BN E
JLHEHEX, BE8TCPURMK M —iit, XLt REEMENERNMEEXREER
ILCPURIH S ., CPURIMENLABAEHIE, WREBITHAITENME . M8, XHEAM



L _ £ig HFEFAs 3

W P ML B S Sy, Bhdr. “300GHzE A 1T RHL, Rul W HE xwd200”, AR LT
RI— £ EA, B LR R L), SR A3 6T IR G e, RIS 600 000 000
AdLst b Rimochine eyelel, 1B B S SR AR B— UL EEA, MEARY -FhNEY
SRR A el B A S A AL 5T T A A . TR ST . 3.0 R M
AL, (AFE T EEF, Mmamikiis, i, TR0, | O0GHzH B o A
M RRE R LS ) ik XA A AR (A i), FAT AL HANEGH:
CPUTE2O0RE S b

-1l CPUR BRIl

CPOEREL T EERMERLERE, i, FdREIE, T MY 2 TR Sl RN HE— A BE R,
R Lot vl PR, PRI 2L, il & H A~ AETRSNInelEF, i el
NORR, B [RE(SN2A6, SOIE6MEMAG, oA NTIHR “xB6TAI" @A MAFENIEM T A
WAL (POELAE RN FRl, I FTaRE AT EE(d HACPLE B, BLIETR BITWELER A
T - EEFNLN, BiruwerPCGIRIGE, BEFEALL L R, IBM % Motnroladf 06T
BH [.-"'.Ih']:l Eriflig . H.E_ﬂl-]ﬂiﬂl.‘iunj_f’ﬁkﬁﬁﬂ| rf'n.il::-l.-l:ll':‘.‘ll.ﬂ.fd:"i,[‘ﬁﬂﬁl‘!ﬂl'lﬂlﬁ?ﬂ.ﬂ]‘-:"

CPUE & o s+ AB AR =4 | B AEENA . Frfl R aniCurn] Unity @i frfEH EAAE
Shinke, 150, SMPTENSBETEALTRTRS, MRS, HHFE e
S E AL A Fe T TLACRIESTE D (AL Nt T EL TR A SRR AR,
R At ik, BRI ITETEH T, MEE, et AT AT AR R 1.
S e S B T e TR b -, ERE TR, — U T (%5
B AE Y - BAYEE R, R ERERTE SCPUA NS B H | ke % T 2 4 11T R
wfe . ok A ETRAUB TR P A TP (LR T A B A2 FFE G e R A R
FRLFEfE Eufe Al L et & R A — R B VP LS T HE R 5] — BB TR 2E R B AT
AL,

A58 5

T 4T R T R ATk, ABE R RS RMEE R RO —
Pl PEE AR A, SR FMOTICPUE XM EARLT ST, T o £ ) o o
sl B AT R AR A A (E1-3), e, SRmMBAH WL
S o 4R A e o 32 R D 18 5 4 D ACER A e T A T R AR R R T A



4 F—p MBS HEMN

FRESR AT e AR RR R . HIR7EfE3E (ROM), XRAAR, FRER, £ELR
EXRAFHEBHRE, BILFREES (RAM), KRAFTHCPURE, ZIEHIE 1S
BB ERFERHERERHEL, REVLEPEEAXHFEHESE . ROMEEIRELAEER
BRIERGELRA, AT RS . EERFRFERBABI)BRCDXHKMEES S,
HEFER % ARAMAF H T E R R AT.

7 R
BEREH

Intelfy H F Al M A RE - BRAVISERLS, wREH - MA LY RKRESES
F8—F. AOULTOER, IMFRBBERT, RABBMNB—F. €48 AL
HERBEEAANCROR, NEENMNSERRRFIHHH Y, KRAMNZS X W LEZNS
RA R,

EAWBRE (HEHEREFEREX) FERWEXRRRY, ¥4, BAx4%F
FHETHRARBTE CEENRET, IS EmERES A WRALURE. £K,
ErBERNER, AERGCRERTFRKEALA -2, FAENBERMHEIER,
RARRRTEHRE. BRI BERELHERD W, ZERFERYERAE SRR
HROHAER, BEATHEFHARBHEEALREER, B TESHERETHES —
MERFL RFERDHREIBE AR -, EUREKTEERAKNNS, HE
HERRARRTT RATER. BE, SHEAHBLRREHENLETUHFEN,
PNERDAERANRBEHE A/ RIARFTEE (PDA) ZBREERAAL, REFNE
REBRSARTENKRRFESAYH, BEW, EREERBYREE LA RKAD
N EFGISNAB—F (FEHLRE, TRREBREEHFE), —MUHHET
RAFEY., EERBH T ENRLIOBEH FHhCary- 1 BRI HHNER, ETH, H#H
HESWAT.

BRERGFHAREEARKERE, BRE, WEIBHEY, REAELARAT-MET
(REVKEE), EAARZHRERF - RBHHHERRERIER—F. REHE
AR ELTENEAERGEER, BR/BEALREARFSE, R, 8F
FHESALEHRARK, THhLtENtel XFHHEHAERAFTHAELLTREA,

330 67 P B 480 A R PR O T A BB O — B S A o0
B, EEEARERS A OEXETE, (X -
R T 5@, UG EREEY it .
#.) fltn, FRIFENL, BEAHEERCPU, HE GOFFE

EE RSB S, BB EAiES e
Wb FCPUBE LIRS Bl , AEHERRT, 4 ooz

Al £ FCPUREI WM B Z L B k. #H—FH, &T
CPU i A B B 2@ B W AL TA RIS i EAIFF
fEBURE LA ET R, BILL, — M FMRGENS D _
AR BUREER S WM REE B M 2 A E, </”
/% (/0) shik PLE & LB KRBT
BTCPURIBEMRE, —SIHHEIEAELEES Kk ®1-3 ZetEHFINFEE AT AER




Fl1Fg dHFfhx 5

RERKE, BERSEMEE, SEF RSN RERM, XEIRESRERE, M
TEORBEFTELREZE, HAELENRBFMEE (FAX) R, BEERTRES, FI4H
SERAPRERLCEERSE BATBRELR, X BN —KRIERA I
(peripheral), ZEfRARRE b, XER&IHENA S REMIAL L PEH HRAEN,
ENMAREENEAME A, B, 8RR —AMEHEINER A ITBERBUSBESE. M
CPURUWEMAEE, BEREKE, FEERA THSEM, kA Fad, SEkA TS
HIfL 250 5 (L,

ERBELT, —ANIMETEDE Ly ARNRE LT . Bitn, HEHLEE ELR:
MMM E EE R EERRAM ., WS (monitor) AHBRE—METMIEE, &
i BALERE H ENB N HAMEER L. CPUBER, WREMSEELWMMmE, W
YRR A B BT H R AR A E MRS S R BB SR A Y, WL AR RS
HEYL&nfAT il T —/4~SCSI (Small Computer System Interface) ¥5#HI2%-KMRZ T RFI2KAE
BPFHBEA—AE, REBL—IPURPFEHRRSERAR T FEENSREER.
EfEE, TRENSHZESEES, BERE @ERE—L8) REEAEHE (BELH
BALNERAY—R) MLAK sy, B TRFR, SNEEALE LREBER—-/MEE, B
WixFZEE, BMEAPERIAREIRENSRRAE “—MEg”., 3 TF AN RHRTFNE
g, MNEFRTHE TSN PMERBIHFZEA A ZREE 2 KK B,

Bk Ao B4

ATEBRECPU, FMERLARINEZMBE), LHAFEERS. X8EE (SR
R Z B R ER) BERRANL, EH LM MMMNESERRARE. Flm, S@HIBM-PC
A& LAECPUMIME Z A 48518 . — 5 EHARMITHEHLAPCIL (Peripheral Component
Interconnect) HERFOARE WL, HEALEITEYLEETIRE, LAERIECISREAERME
B, XEKBEFAARRERLELE (bus), BEAREERETAERENANES, HTH
SRIEN GREBEEERTE), —kRE-NIREREREE, HERNFREIRLET
BEBIE. — G5 AT REWA %S RILE BB 2 B BB B izt 4,

— KL, ERFRIBEMNIEEEE, BfretEE. XAEFRITEE. ¥k, ke8%,
AN RFA AR E E R G REA TRk, HE— TSR ELSHFRA G OFE.,
Hik, EEHREEEERELLER, ATHBEER (AMEESNEN—EEE S —R
WHE), AP T SEfEE. BT MER, REUHENLRERRE BLikit, fim,
JOE R EHCPUMCPURMR LB R FME (BEETCPULRAEAY), RELBLERTH
Bk, CPUBMRLIE—A “VREL” DKk, My BESE—/EEWLY, MARZHE,
#BRRBEH R EL.

AR EN L (E-4BRHENL), WRRH4FISEMIINEE, —&R
BHHATHE®R., BIREEMIEE, aWKMMHR, mEREEmEENaA S ShaRE S 5%
Ao,

IHEA

BRTE2BIMNIESE, —ITHBANTEIESE S RIEXyE LG REEZNTE. 6l
fn, AEVLENE (LEEShEMNBHEEENEESERS) A/ adil, ATEx
HHEHHRE A THRBERDELYAYTHERBE. B e T80k, LHEFEEXBK
W, ATEEAEESEREEBKMHBEEFEHF RFFESNIEZE. ¥ EE—/XmHA%



6 E—Fp  BBIER

pedi
JHER B
CPU B :
¥l F Yot
SCSL 4k
W
L7y TR - B+ (73
39585

L FRAL !

Ry I FTENHL P -
VRAL

E1-4 HESSEHTEIRGRSERER

XHHLFE A EDE R ARG IE B it B, FTRERA Kb — ik %, mihfERE (ATERRREE).
BT IR BRI ERAMFEINR2RE, EEEEE T E2NIERRS I mAN TR EE
IRzh B FNCDR %2 .

1.2 HrMYERT

121 HFRFMM

EBEANBRR, HHEILBHERRZEXGEFHRGE—RAERMRE. TRFFIEX,
FFRBHITHRE KM, RWRE EHEFTREREREWRE. S THEIESE, {40505
G A E LB AR P O TOREREL TENM b E (RAREEX A SR ®R
FE) o XBAREEE R BIRAEF IO, EHREIRROBMNE, XEERLEIHE
FLRFF R RHEAT F TR, AE, BELAGEIANREILFRENEE, HERAXHRD
{Esk#Fr A EHEN T ERUR—EREE. EMXHNIR0EERAMAREE (bit), £
“binary digit” MBS, (4R, “bit” AHE—TIRENEE, BBLE "~/ RAHE",
XHERT “—/NB2” BEER).

#hFE BT

REENAIE
EARVENFTREEN L FHHRA LAY, &K F R FBardeen, Brattainft
Shockley F 1947 A N AR E X BREX W, (XBABAZRAWTRR T 19565 Hy i N
RPB¥E), CHEABRS R —BNLHRY (R, WARHBKRY) ETHEE,
ER, FTRERKRAAR, RUBRERFEIBRERERERE, ~MNERAEZERET




FI1E it hF 7

— PR H ¥ B4R (semiconductor) WHMHE, EATHRER (4H) XS AK/FLEK
(=) ZHHAREHFERS, ¥EARY—IMXRITTRABREL LM F SHK T
#F (%4, dopant) WAFITMEFEL,

Bltn, STEBBEMANB LR (—FL2K) B, BAERERT, B TFRFHFAE,
BEAAnA (n-type) B &Y, TABBLrIHER Y HnE ¥ R4 (n-type
semiconductor), 5HAR, R —HpA (p-type) Bz, NEENTBYE (EKLE
i) BT, ApR LRy, XBETFRBH N T HRERL "BX",

Y —RnB PSR E—RpA X ERERERAE—RE (RGN BERY_BRE
(diode), WLE1-5), RS RXEFBYBEE, R RAEFIXFH _HE, KKKV
FHEEN, BN BR, BT, wREE—MeE®RE (bias voltage) Htn TXAHH,
BAGETFRARER, FREHER., XERFRRRBE N HFL_RE, &4/
HAEAEERE (rectifier) W AR,

PRIk nBgRkE . —

TIREMEY

L

CHRENRS

E1-5

AR BEEHARE— N ESARZHE, BE—ApALLURBELTHE B ¥ 5
R, (BEY, ZRRFNMEEHFNH-RE, LELG), EHIFRET, RRTRALHK
(emitter) E|#E WM (collector) Fxf, EARTFHAIEN T, RRELEHWEER (base)
(FHWE) REAXAZREFLRGLEDL, KTUEEREE-NATFXNN, EREKE
HHRA BT, RF, KU TUREFERRBRRE TR, AREHETHARE.,
B E AN E, BESRRDEARKE, RAF - Fm, RAEERHK.

i N P N p—

NPN& k&

R4tk E Lo1

4% ' B — TS
RS

E1-6 fEE




8 F—Fp BEBHEMR

BT W REKAR (EER) RER DN EARSFEARARAELRALTLER
WRAZN, RERBRARELERANEEFERAFA. BREE TN ZHHF XA,
KBRS REABHHBUETASHRIF., AREREREH K, Jack Kilby# & bk #
BRTFARK, ITRFMNELEEAR L LAARDMRERBTRBTERET. KFF.
KETRBARGENES. EERE, ZNRRBAEHEINNETESR,

1.22 THIRIBIR

ARUTEHRAETAL (bit) WBHERBE, —MORREEHELNE/DEA, BER
JLEWERE “ZHAEET PREE, SMRENERN R B BT, IRE/ FRENE
REATRIGR— L (B, 1307 “R7, 0RFR “F7). mRHRER RS Milton Bradley
Boardifpk “BHBEE", WEFRH—EE, MRBRR/ TG, REEE S QE TR
MFERTHE, FAELIERAEHER, RAEEMHEEREIBNEARE. Bk, —4
PR AT (TFfE. F3BRME) MB/NEAL, MAMRRHESETRIENERTRARA
fi/R (Boolean) F#E, XRUTIMERERIE - H/RKRM LN, BiE T EFHRE.
AND (5). OR (8) FINOT (JF), FHLAIAERELEL T EIMHE XL, Flm, Fiik
X AND Y2hH (H¥IRch “B” £#F1) GEHMNLAXMYEA “B”. HRH, MERERX
OR YA “&", REXA “&” HFYH “&” HIF, 5HFMHERLE: XORYAHRER (“F”
HEO) LHEHMLAXMYHEA “&”. FEANOT XBEXMKE: X4 “&F” HEHh “B”,
XA ‘BT BReh B (LELT), BA-MLRRLETHEMREZ—, ULEZE G
AIRTREME. XL8fE (AND, ORKNOT) WIRI\BFEKRERSE A, Fln, NOT (NOT (X))
BREMXBREHRR, SREEXE Y. X ZFERES B3 R SCRC A REFRIR PR
F: mABREE-F Ay ok, £Z8 L, REENRE—F “FHF K4
AHEIH BT KEHEAmNE, UM, —K ‘BRSPS kS —F “RE 4+
Py EEERE R —AER . (TUXHXA RIS — %8, )

AND | & 2 R | & & NOT |
S & % & % v ES 3
£ % = P £ 2 2 &

BE1-7 AND, ORRNOTHIE{H#%

BRTX=fEENEE, SARBXYERREELH—SHERE, FlZn, NANDE
NOT-ANDHIEEE . FiARX NAND YiE£$NOT (X AND Y), Z{ll#h, X NOR YaiR#ENOT
(XORY), B—AHRAIFERRAFHK (exclusive-OR), BERXOR, FiEX X OR YAHH, N
XAHE, RYNE, SEWRZMAHE, #HH2T, X XOR YAHE, NXAK, RYAHE, HARE
FZEMAE, INEREEHBRARRBIBEHEK, TRAE-ERRMAZS. Flam, fn
BEHEB R RS EEADRE, RTGER 00, EERRFAERNE. XREY
# (inclusive) ORFYZER ., SHARAE, mERREMEEERE, BER G0 RBEFR
HHERARIEY, X BE—/(exclusive) OR, FRAEEMHEXORE, HARERINMHERNE,

MR IAE, B “R” /1 “H” Sihibh B ARG HS IR ER A K%
F, RBEHY ‘R / ‘B BEREFEEEZAREIN, AR TRBRALIRT-ETR
RE, RTeAHFEREE (Thik) REE—FRAMAEES R, RRENEENT
BHASSREENEmN, RN RBERYE AL AIER KN Bk LRSS, Fim,



FI¥ itHffF 9

BATTUUA —HFFR (REE) BIL—FHRARE, #8AERNFLEXANER TS
BA R . XH—EHRAS (AND) 1, BAEMERRIFERAN2 L TAND
HIZHRE. XAGUNMLER SHBALINHEE (OR[], NANDI1%%) —#, ZHENEA LS8
FULEGBRILHLK, RHEHMER GRS, (TR T TIENE 15 B2 HFRA,)

1.2.3 Z¥Hf=E

AHERR, SMLBEERA R, H%EEHRIEF (byte), XEEBEEARMMER,
B, MTARBR, BE—-MEKN0/IFFIREZ R AR M, Kk, KEBAE ST EER
BREMAIEE. MRARGEREIREN £ &%, WEESTRass, XBERAHE.

T BOHFRAE (word), FHIRE LFIK /N34, TR T BN ARG
fte — M FREUENEE TABEMBER KN, (RARTEL MK, {H3E B H A E M R
FMBEK/D. HRFEE R Inte] 8088 — R B, ) Hlan, Zilog Z-804ALERE (A
Radio Shack TRS-80MJZEAHES fy, FE20tH4E LA R IIEAT) MIER/ VRS, BI—A %,
CPU, i8R BEIMORIL A —kIEB6, (B0, RALBHESEEIES), LB
GARSCE 1605 3mI, MBS PRS2 BUCE, fnR it BG4 8RS, CPU
RS BAR—HE T, REWMFIMAN TN, HEIEHIIBM PCEE Fintel 8088t
B, H16GLK/PIIFE, ERAMITEN aintel FER4BREPowerPC G445 320 Fo /M2, 64
R ERFAIHE L anInte] TtaniumFIAMD Operon &5 .43 HBL T . REFrgmet#it
FREESE, WREMAIRIEHE, FORDER AT LR B3 % MBS i
R ER AR, ‘

R, HENFHADESCHRFFES (register) WA/ (ALKEET)., IHRL
CPUNEBSERRHEITALMN, B, RERSHENAERLE (B1-8), FHEZHKE. KURASAN
TFARMEREMA, EEXMNE RIS BEBAMBA. B, Intel 808854416418
Fray, MIEFIRTHYIntel 803860IRFH T2 HER, MFHEEHERANFHLBSHE. &
HRIRFRIRE, BESMRE, HTARITENZAFEER, EEXFN RN —A 5,

L_ | RI
R2

BFitESE (PC) -
R4

L | :2

EAEHESE (IR)
#hil#T (CU) BHAAZEHEAT (ALU)
B

El1-8 CPURYSL A NEIEEH



10 #—%F5 HwBHFHEN

1.24 RR

HRFE—TEXMUMITAEIE R FRIFHER. EREAESOHTRMERR? Hix
DREN B —FEER : RERTHFISNTELERBFIIAE L ORHER, HF, 2R
RIS B FREMI R B DR R

MFE—N/EM B FERAAREN, B A UARATREY, XA THERRN
BFIHSM AN B S — . XRRAE2 - 222222 - 2R WTREM:, BHIRBER2S =645k
ARFRERK. ROURMEEERH, M T32MFES, FEHNLGTET 400N,
(H9h, T BRI AR BERLIZR2 =4 294 967 296, AEKRHIHHEH—HRLZRE
20BMRAKEA1024, H+4BULT1000, EL—T, HMHEFELIRBEAMEIR . a° -
ac=ab+c° iz#’ 232%%2Z+10+10+10, EI]ZZ . 210 . 2 .10, 2 . 10’ &E‘%%j{g@4 . 1000 . 1000 . 10000)

EAXEEXBREFLR? XENERR . ZaABFRARREENE®RHA. ET—
MATHREEFER], TLLHAE0010110 1 EREAK F77, A FTREMBERSN T RME/E
FIRARIER, (“REETD? " —BA. “RET25%TH? 7 —BHF. “RESHT? » -£,
M EE.) BRTLF AR FARTHE (EXHERT, IMEARERASHMEY
ASCIME). *ARAMBEREER, MR —MEX, HENLTUEREMERTR. BF
AR —EoESRETHR RIS EIEFREREX BERN ., B AR,

S -3

PR BN MR R i (binary) HREBE (E¥Ch2). EERMTHH
(decimal) iz% (EHH10) 1, RAENOBIX AT RBBEHRS, ERNBRBRAE
WA RLAFEANER(ERITE. Blan, BF48IEERH4 - 102+8 - 10'+ 1, RAXFERRE,
BMNRA= R FIBFRAERTRILARRIFRA A A% . RAXLUNFRE, BH2ER
in, BATEREE O LR M R HI%.

DA+t HIsSsSEA B+, BdERmeEErHIZEET4+16+4+1, ERMMEHKI -
2640 - 2541 - 2440 - 241 - 2240 - 2'+1, RH R, XM BEEE 1010101, FSLIH¥F4%,
AT FEAEH01010101 s T FH32MrE %, #55 4H000000000 000000000 0000000 1010 101,

WILAZE X B g BT RARBE, PR A RRIE IR L 5/ A Y 102 H (R 8 —
B, Bk, CHWSEREERS, HAmEMREXEMmAFESRL] FHAHRFM
WA, FLART RANG, mE1-9fR. RERE, Lt —stmlmsk (E542) i,
REGRGR2SmE—AHEM (BRRES R

+]0 1 01
hig kB BIE R0 — AL —F) o X HE, olo 1 olo o
FEEBCH2N, 1+ 1MERRE2, mAHAH 1|1 10 1{o 1
fir1, tEpR10,

HixsEEANEE, TSR —HHEE B0 Zthl (BHCh2) BRAMEMRER
A RRBZANARRR . REFXSANDR I, LRMETRS-AER: 5 T
fely) Bfr, HMEENTES BERHRE-ANEFHE-NTRFHR]. BB, Hid
AR MPHIAND, Tifn (REMEEE) BRIMFHFRE-TBFRIZEE - FLEL
ERRERL, BBRFANIBAXOR, HidHrELHANDFIXORT, HHHLBLRELEHFF
H/MFOREE D TE R WXHE MR F AT IEAARLRE,

o, —ABLHEFREFHES KB FIR? B/DRITTREE R ALZ00000000, REHF0.
BoRHIFTREE LR 11111111, K255, (EMAX/-TEENBHERF LA Bt ZoR B8R,



F1F dHFfF 1

326037, B/MIEDRAD, HERMERILFBIT2L,

BRUTEIBER S BRAERE, B Ak GEmE®R. Fn, 3208%F
000100000000000000001000000000005 % = (fk — F &M ) 0001 0000 00000
0000001000000000000& — MG ? (R, EBIIRAFN., E—NPHAHA1ZEHF1640,
TR BRI ZEFLSAN0,) BEAXANEE, YA SELE HFRFE (FEXRE
BRD), SHEFRTEMEMA T #H (hexadecimal) (Hh16) FFrkis, hT16=
24, BRI (HRFRA$FT (nybble)) AIRABH—NHENI60 “BF™., F164+
AEFBFH, RIOBBEFORIX10M ¥, F/R00002(1001%4K, HTFRMAEHT
AHBRAERION K F, HENAERREEFFARPRREZ]LHER (1010, 1011,
1100, 1101, 1110, 1111, 2HHERHEIIRREL-1). BET, XILPRAIZTE IS
ME-ERABR: ATHEEMES (BRSSP TRHAZIN) KOCHE, EEHA
BB R E RO 16 B A BT AT :

0001 0000 0000 0000 0000 1000 0000 0000

1 0 0 0 0 8 0 0 | = 0x10000800
0001 0000 0000 0000 0001 0000 0000 0000
1 0 0 0 1 0 0 0 | =0x10001000
F1-1 +REM - ZHBABPHE R
ARaY i1 Tt apasidl - aaYidl Bt Rarae s o —

0 0000 4 0100 8 1000 c 1100
1 0001 5 0101 9 1001 D 1101
2 0010 6 0110 A 1010 E 1110
3 0011 7 o111 B 1011 F 1111

BBERELIUHEYIES (BffJava, C, KC++) BIRHF, B+ #HEEmHH “ox” & “0X”
Fik, B EEBXMAF, XHEEF1001502 135121001, {H0x100132AHF16*+
1, A THEMEA097, (FFHFRAL _HHEMRTFHRD. B, ERIOBRT, &
NEESHEHI (octal) Fwr, BIEE A8, 7HC, C++, Havarp, XK FTHOFL, HF
01001 VE A N\ IR BFN F513, XR-R—ADKEBZHBRE, EAJLPEALTEMEBME
RS, BfEgmk,) EEFRELERTL, 0B8R0 (1HTLEL).

P2 &

M—FhER R TR B —FRATHRBRIREAELENEE. EsHE, I EW
BeRmiRf e, fidn, aRURER TR S, MEM T R R mm R R,
Blan, —HEEIB1101108EF] 725+ 24+ 224+ 21, #hR32+16+4+2, 7854, Ffilih, Ox481%
B4 - 162+8 - 161+ 1, FpE1024+128+1, BO--##0%c1153,

STRITEN—FE &R RERSRITREME ., ZHHIS1101108 R 3 HHE
11011/926%, (InRARBAREY, BREE— T HHEHI55280&MH528/9106%) . Tk Rt %k
101X R 0IF2ME /N1, XA, ERpRBRUAEKEMMISRTT. RAXMGE, =
HEHI11011088 5 -

(@ - 2)+1) - 2)+0) - 2)+1) - 2)+1) - 2)+0)

R RIESCAEORS4, 20, 0x481%:



12 E—%% BEBFEN

. (((4-16)+8) - 16)+1)
A RBEA1153,

WMRZRF T RIEF AR S TR, B R, SEBETREIREREE
AR ERE R, ERITETRERER, REXE LRBESH, 4— BKE
PAA—ANBYE, ROBIABRRUER. —BEFT IR, XK BLHE S M 5%
hE, XERPRERE. FLSHE, RINELMBRLCRZENEEN 5%,

54+2=274:0

27+2=1341

13+2=641
6:2=340
3+-2=141
1+2=04:1

AR F LR SR " BRI &AL BRI (3R 110110), (LARIBEFHIFRE
Hicte, ERSG#HTIRY, BFREREFRESF (WERA) AN, FUHFTE, £R
BABY, BERERANGBLPBTFHRE, XN TR ESCH16 (REEHH8, £
h4, EETER) HEM.

1153 +16=7241
72 +16=44x8
4+-16=04x4

BJa, FARNGLT2EEENRERER GFAREN) £ #Gn+ itHl R
#HITHS, AEEBA AR, FErk, ZUREESN. HAIR2M4KE, RLA16KER
EERREA2Y XA, BATNHE IR R R — A RIS BRI,
BRI RE T, REE RS BRSSO AL T BRI, BN
“HERIRE BTN E] (hex), BEH THGISRRMINETAE (WNGLFH), HER
FRERE RS, 2RERnE- 25w,

R1-2 tAiE e HRBERR (RI-1I9ER)

At il +Aitl il At | s
0 0000 4 0100 8 1000 c 1100
1 0001 5 0101 9 1001 D 1101
2 0010 6 0110 A 1010 E 1110
3 0011 7 0111 B 1011 F 1111

XAE, TiHEHI%100101101100101 3k 5 fR B A — AR F Y5, MAFE, #2100 1011
0110 0101, (FEEHMM T, REAGHBRFISMN, FUF-TEART 2R, X/THE
R, ERHKE, FLAMRTEERSRMAIEMERZO0I00 1011 0110 0101,) MRFERF
EXPAME, WEKIENFRTF4, B, 6K&S5, Eit, HRAIT< ISR 0x4B65,

MR F |, +AZEHIEOx18CIT (L4 A Z# K% 40001 (1), 1000 (8), 1100
(C) R0011 (3), HAE—#&EEEH0001100011000011,

AMLIBAR hE T/ (E5%8), M TFR-IMETRHEFIREASRIA (HAE4
) BE, MR1BFR, RAXEFRHENER, RREE—TRBROIFHFEEIRFE



Fl¥ #Hpbr 13

e RS, HRARMITSEAETESRERE. RE—SOEHRAEE, RESfEX
BREARBATRIRTIHERNESY.

R1-3 N\#Hl < ZHHBHEBK

I\ Zit A Z R
0 000 4 100
1 001 5 101
2 010 6 110
3 011 7 111
FHFT AT

EHSHRS, ERERAME. nREHRESTEPNR/NTERIER0, A, HENM
A ABER? ITHLYTENRESREHAFNETEBENRE, RAMTAENE
FRAMTEBIBEAENBREEN, BRF AT — X E. 505
AR —FhER A MY R R (two’s complement notation) AUMRRE G,

BEATNA, mRREE (KEBRE (FEXFRIEB XY (Ferris Beuller’s Day off) ¥
Hix4i\A), BRRAREMBEARASIERZIHBUELER, BRAMERTLXEE, MFerris
Fdefnk, {EHowstuffworks.com© i i 00008
ZixHE, ERAR S, BIZEBE
—FHXEFNE (LLHR, FT10%
HER), HFELARFENXE, B
BREERTAR?

A, BREASBRE-1HE",
#1000, 000)5, EBRIRESE 7999, 999
®H, B, mARBFRATHIEER,
HERBR X000, 000, HATRIEL
REHE - 1E L AXRE—I T 31
ek, &R40,

XA A R N B R,
BN SONFFER T HET R R Y
% CRAZZS) k&= EMO®Em, 1000
mE1-108 7R, B DO B vk iR 4 B1-10 Afripr e R R RrsH
- IEH (0), WL IREH REL
. Blin, 135 K84 3 Hi%AH00001101 (R+S3EHI%O0x0D), Mm%k —13&11110011
(0xF3), XEAERFRAHEFS (signed) ¥, AR BITRATE LHILFHS (unsigned) #. %%
B, BROxF3E — 13 =#EHFMER R (TESrHHFHF).

FATANMAIA BEMOXF32 R — 13087 BT 13Tk, BAMMMB R ZEARHFEMLE., WEZ
HEE RS MY, XRBIELEAEZ LA AR ERBX—Em B, SR, 13+
—13R7i%40, FA LmrHHIFRR, RONEERR:

& http://auto howstuffworks.com/odometerl .thm,
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00001101 13
+ 11110011 -13 F = INDE R
100000000 0 inb—A us A

A1, 9fLAYE 100000000 (0x100) EHAFME—SUFHFR T REYEE DR
REAFRERBRBIRE—#, SMFFHLAUE (overflow) HERBSTEEIILW
BB, XHBLIBFEAIEZZ00000000, BI0x00, tuphf —#kl (+A#HHLAE) 0. R
REATTH, BIOTREED, FHEAESUEFERTHENEELM - 128 (0x80) F|+127
(0x7F), KBE—HELEH, —FERAK, ZREAMN—BRHHEEN. HI-10B5, —&
WO, HBELIERE—4, EAHEPOEMER R,

BB EREB T ERSMAHFFE. M F A 2MFFE, BEEERAER™ £ N
FERE R0, — 13893247 —REMIFMDF R ROXF3, TWiROXFFFFFFF3, $% b, OxF3E#E
TER—A320IR0%, WIB % P AFRE0x000000F3, BHENR S, BHAEHEMBEFLL,

FLUE-AMEZ#HGEET (HTFRENFERSAN) HARE, Hhis,
MFEMADMIEFS, — IWRTHEFERIANAIN, BXASomE =4 6
HEBOTAIA0. M TEBLEMIER, MERMEMGETRE (BMERO, &
DO, FRFEFORMIGUF XA REHRBIRAEL (bitwise) BRNOT), FHAEHR
NOTRIERMTEEANL), HHBINEEM EFRNS, BIANERREFER ALY
Hl, ChHa? ) IAMREAER (BN “GBME" RERD “REB") mBFROBER,
FEERFIR -1, 28, FMLEURAE -1+1, B0, XA REMER A PR i
HAD,

00001101 (= 13)
11110010  (#fr5UR )
1

11110011 (= -13)

R, BEEXN TR —RBEREERRE K,
11110011 (= -13)
00001100  (:(rEXS)

1

00001101 (= 13)

XGRS EMEMEREN (E) FH&EK/D, REBEURRELR#ET, BEABE
— A Bk B T bX A BRT .

BRTRAEHSEY, EEFERUENRRDIEREF DB AR, AMBEX—A,
AXHFRAE AR iR kT Gk, RAXF2HEREBETIONE ., XEHEERIZER
(floating point) ¥, BEIARBXMFRRHN, ENEETEHNN/DEA,

MERAEIE, BAREMERALED I — /MR £ -0/ A R o H /K
A%, Blan, BHESERAERS.000..., B — 228 HL —22.0000--, FE, MHAMAB D
Rkt (AAREMEAR BV (decimal) 4hat+ithl, TxtEAaEBNFRA/ DY (radix)
R)e XHE, THEGIS10105%4 5/ A 1010.0000- -, T+ ASHEHIS0x 35T B/ N Rt R
0x357.0000-:-,



FIF HfHfehs IS

TEATHE /NS BB R BT B B /M R R R A Tk £ 80 B B2 et iB . i,
R R A 2 M@ HE AL 46.023 - 107, BB REIE T BrEfL 4 vh A E B MR 22 14 th 5y SE AR
ERFER. PIRINGE D B0 — 2442 (23+1) M%k, HRMBHIAEERS, 0,2, 3, K#%
602 300 000 000 000 000 000 000, FHEiTHikA =AHsr. HM (base) (FEAFHLIO0),
1640 (exponent) (23) R RH (mantissa) (6.023), MR, REXM LSRR KT
BHEREE. BR, HREMARGRE/IBET G LR NS ., PR IE B b ] 2%
6023 - 10, 60.23 - 1028 &£ EF£0.6023 - 10%,

HREALAERARSEAES, EEATHART., S EEERI-ER. — /MR
2R E ARG, RUBEEARIML, RARFIIEZELIERRNERED (5%
EEYIAR), mEI4PR,

R1-4 ZHBBAESERT

Tt il S il FHE#io sk
5 00000101 00000101.0000... 1.01(binary) - 22
10 00001010 00001010.0000... 1.01(binary) - 2
20 00010100 00010100.0000... 1.01(binary) - 2¢
40 00101000 00101000.0000... 1.01(binary) - 25

BAVEXF G BAETY RRFR BRI R BT, mRI1-SPTR, filn, #2585
R —4, IR TSR0 1504 “HBR 1012, 4, 1258 Z#H1.01%%
LOIFLA2, HXFRR, EM T AR SEMH R HRTR.

F1-5 ZHEINERERET

+ Bt ZHEHI% i Fr#id#ik
5 101 00101.000... 1.0100(binary) - 22
25 00010.100... 1.0100(binary) - 2!
125 00001.010... 1.0100(binary) - 2°
0.6125 00000.101.. 1.0100(binary) - 2-!

MR FTRIMS (IEEE) C28%MA T— RSB, #d T H %R
EB AR R, o —/MHRUEIEEE 754 — 19855 T W2 S BEA B2 £ I 5 %,
TR (@ 1-11H7%) :

BE ey R

|

B1-11 IEEE 2P 5fEtE: F5. 5. BH
XFRIB2MRE, BERAEIIL, BAWMEHEM., B ($314) RAS (sign) i,
HUXN PR ESER IS . 5E#HFMERNERAR, XM SAEREEREEMFRR
AR RIHE— T
HEERI8AL (5530-2347) & “/RER” 5% (exponent), FR {1 00000000
RAFE2, FAARR00000001 % RF2ERTLART, (B, IHMIERITRAERRR0.125 (27%)
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KRR/ A, RIS THEBIAMO R R R A B XA, (BIEEEMBA XL, [EEEEEM
RRHTHSHO0..255, BHFEEREM (RIAEK) BBEE—N “BEN %, THE
Bb “ESC” #¥K127, BB, — /LA A EIIE K127 (Z k%I
01111111) . —ASEFRA IR ECH BT RE H R BIEH128 (3 %(10000000), FirEhE Kk
00000000/ fa L S PR R B AR M /DRI E 2127, HLMW230r (F22-04) BE /IS
(decimal point) (EiAR _E#RA/NEA (radix point), B HBATHE LA LB +HET) MR,
PG LB B RIRE A SR EE. XM RENENES Bk, R
783 (normalized form),
XHE, MTEHME, FHEESTFEPAERE.

(— 1) #St . gy . DRXHM 127

RAAEH A 12T B F BB R (FRHIE LA HRO., EFL‘J.%&%Z") [OE22K
A1268L BBk E/NEFRLA2 0.5, R A,

%hs b, EXRHE-A/NDIRE . EASR THEMERG, %IASHE§§4I+M/§I%1
(MRTROBAFALIIERE! ). MTMEE BT RL, RATRAEK IS ER A%
TRAVZRRAF RIS BRI AMORF. B, HEARPILA.

(— 1) #st . ] B¥r - 2HKEN+H12

TEA—ERABF, THERIR2 0 ZdhFRR1.0 - 2, BxAHF 5 K—/IEEER
R, A0 (B—A1EHK), BEHAE0 (BA—-AREHEM), #g%R127+1, B
128, gt i H1%10000000, XHELI2M ARG,

] 10000000 00000000000000000000000

#re 1 B#

EALARIT B 17~ 2t % 0x40000000,

B—HE, B 108FSMh1, BECAH127+0, B HHI%01111111, BHRLRE0 (n
L AREMEM), XBmETERIB2ME.

1 01111111 00G00000000000000000000

#e B8 B

XA 55— P B £ 0xBF800000,

XEBRAA/NEAB., MREFEOBERZ0.000. WREE LI E— BB A EMIH S
E ‘REHL, A ERER, [EEER XA R0 (5. %, BH) Mg
RFERE00, BH-HHMMESHRENL, SR EMANTE R, SEHRIEMNNaN (RE—4
B, XRARIRE AR e AR A BUER B AR ), AR ARURKAIE
ER AR/ (ERDER) /9 s . IEEER HTECAMIFIE KIS 788 F
WM E X THRERk. T LEE#RAM32MIREE, XEFIIMIERREEMS EAR,
R BRI, BHEHHYERIERL, FER—RBFREE.

EEMETEEORSPHRSEBI-NHE, SF SR rERI R, IERHAR
DB (in), —2oHbOARERER. flan, EEECHION, % 1/7TRIELE
0.14285714285714. . fBAEALSEE R, 48 1/3KLL, ERE40.33333..., 7EERA2H, 4
$1/3£0.010101010101010101.. B L — N B HIFEFIRA TN BE b, UL, B
HEEmA: BT XM,

BMNRBPFERERTREM B LFRME., BHE/I G, BNEA/IB3AEET



FI1F dHFgF 17

1.01010101010101010101010 - 272, FREK:

@ 01111101 01010101010101010101010
s oL B

BEAR—AERMER, BERKLN, “BE" THRAEENAFHRTHREBLT.
RE (FRAFARE (roundoff error)) HAREAHPEA I B RIF BT RE S, RHX
ABEREL3 (1.1 - 2Y), AKFREREIRERRIILOXAME, BAFAN, AL ERE K
ZERABEUREARF AN, BERBEHERS HEXMIRER/ME, TE, BRITGEB
SRR EMEAR XA,

MHEPRBEBITREZRFH (MEEHRE), AR EE, FRAGELETLERLY,
HAIEHRUTREMENFHE T REFRNENRIE. REMMAES, BAHRNmE2F
PAZBRRE2 . R, MAMERERRER, SROFSURER NS ANRRE RK
(XOR), REMARNRIIBEAIRR, THRERER M BITEMOMO ., X, BRIMET
[:0fc e aR

3.2 = (0) (10000000) (100000000000000000000000) [0x40400000]

2.5 = (0) (10000000) (910000000000000000000000) [0x40200000]

3.0 - 25 RN SMIEERA0, B BEAZA1.100... - 1.010..., Bi1.111... (RHABAH A
7 ). Ba, HEBBAL+1=2, FIRM1000001, XHE, R

(0) (10000001) (111000000000000000000000) [0x40F00000]

EMPBHN, XABRERAETS.

MBEEER S, HARERAKAEBARER A BT, MRBE MR
BoHR, WHHKEZARs OLF) BBT.

3.0 = () (10000000) (100000000000000000000000) [0x40400000]

2.5 = (0) (10000000) (010000000000000000000000) [0x40200000]

THEGIR1.01n E1.14810.11, BTLAZ B 10.115RELE R Mg S8Ry . 10.11 - 22, 55
HIEERA

() (10000001) (011000000000000000000000) [0x40B00000]

w5, EmTHH, BBIERSS,

MR, U BAMERER (Fan, 2482587 58 M), mES - nEEREKS S
— A I S B R S T

2.5 = (@) (10000000) (910000000000000000000000) [0x40200000]

7.5 = (0) (10000001) (111000000000000000000000) [0x40F00000]

TEEEE$T.S: 1.111 - 22511.11 - 244y, 11.11+1.01#4101.00, 101.00 - 2'&HF

01 - 23, BR#sERuhat. '

() (10000010) (010000000000000000000000) [0x41200000}

WIEmPHN, XMER100,

FH AT

JEBUE SR A B ik Aok, REERF /AR EINBEARE.
FEFHFEE ANRERASCIE, FHEEEXERFBERHRHEN (American Standard

© {Hidtk, EZRIBHEAMREL R BECAE LR ARTHENA 1,



18 F—Ey» MBBAHEMR

Code for Information Interchange), ASCIIFD¥4F 2 4 B B0 127 2 @& ¥,

XA A TFREET. AEEA LT, ASCIAEL 400000008 111111128 (AIEXFHEAH) #
AT HRERRGE T /MR, XhRsEASMER T, Flm, #:5X10000012
—AKEH ‘AT, —BETHHIER, £HAZ0000000F(0011111 7 RIAIARLEH BB “EBHF
B, mEE, REFNRGGLM I R HRERT. BT ILEHA LS
REMFENN, FFLAZEHBEIARBASCUEH MR TR, ARG RS A,
Hhkl, Bltn, FHEASRE ZMH01000001, Wkt #tmlox4l, HF A T#HH6S, R
HSI A A BRI AT (FhL) EXHTFHEY R, #lan, FEHRRN
WindowsH, JUREANFHEMA128 - 255TEENMAFR B RME. XE B RMETRAEERE
TR, IEBIEA, FRIWRIEHINXFRF, FF,

ASCIIRBHEEBRB-REN FHEBRIEMMI R —1~FT ., ASCURFEGHRAL: BT
ERXEMIRED, FIUARRFERBERIEBATERNFEOENL, BE NN
BEARERMHARESWAMBEEE R, EARTFEANERE (REHR, EXH)
FRMIGRE S Bk, Xt HBL T Unicodedt 7] 4 & A FUTF- 164550,

UTF-16RABAFY (1647) RAFMENFHF. A28 E5ASCIM—#., A,
BFA164L, BMAEMEL65 000 (FEHA L&65 536) MR, B4R 8
B (FTATEN) % . INMERNFHEARESTHLMFERS RN HETHE —. B
MG AR RE, XETFREAHE. (EH) RiE, AELNTEFoER (=) Wik
TS, fTFREATRMKEIENEE, Uk (NEZERHREIWBZRNVAEE) A% L
FRFWMAFEIE. HHKIE, AERE (ATRIE). RIE, DFEEBEURARIE. flm, &
FEEARBipsi (¢) BEARAH0x803A, HI”#EHI%1000000000111010kF R, HIERXFIE/
HiE/EAIE XK CEES (BENWERFEL400004) bRy (REL-12081F).

B BAEAT

BRTHEMREAREXBAERE, TENWCEEFM THTHEFRD., mERMNTiEd
R A bR —, AEEANSNLE, HENLRERE ERMEDER, XEEE
EFRAVLBIES (machine language) 154 . FHERECPUFHEEMCZ—RERMHHRE
— AR, XA T B RBP4 R E AT .

B ESHRE—BEERN T EATENLZREAEKR. S TEEREHHEN, &8
A4 (instruction set) X T iHEHLEEHTEREERME, Bidn, JavaiBil (JVM) A—AHE%F
INHIE A, RE2S6RFIRERIERIE. BAFTHRTREBRERRAWHESIE. H89 (0x89)
3P Fdupdg4d, %84 SBUT BN FMEFECPUF RS 15 BT A M. 5146 (0x92)
SRFi2cigd, ZgLBH—ANMMmE EERBE) #REk—T16NR GERE—4
— BRI ER) . XERFRIEASNM X REEETIVM, 3B 48PowerPCRAE R,
XHFCPUR HAFERIEAL K.

BEEENMEE A RILEGE SRR AR AL, HRILAY AISESRERRE
WHRBEXE. BFEREELHALMATRNIESSEF, RERANREFESIHANETFHLE
HEHEHLED, HEEER LRESATIRNESRRRILSESNERF.

X3

RIBRAVERE L 2 ERENR, BAREMAERERJLPRELLULFA R #Y 5 AT i RE.
— NSRRI T RE R — MR A, WAUTP-168F, JLEILBEL. R 166085,
— AN EHE2BHER L EA TR (LE1-12), HEHLA X 5 B F A AL SHTE?



#Ig fFRfefr 0P

(EITT 111400 | O O | 01717 (R0 0 0oLt 0111
W l |
A [ia ng :ﬁ%m m o
AT 3 WA Ao i :
SR it WL : T i
AR P A W B B
BT | 1Eﬂﬁﬁﬂf b
LGfr 78 | W ; e
YR 4R | nmrnj][ir'tum_h | rem || aSNeRE]

F 11 (Bl R

REFS R RS, TaFELlRE, BRI A TR R 0o R
Hag A E T kAR g, SR PR bitia R, 28 S (R E iFiain
FEIFEELIVM Y ST 1 EEA R -V R AT EY . Fldn. IVME AT s RS
de R IZETMESY, A ERET | 20T mﬁﬁﬁﬁﬂmﬂﬁﬁéﬁﬁﬁ%ﬁﬁuﬁﬁ
TR R R L T, rRRAR IR A TR AN ES S, RS L
ﬁ%ﬁﬁﬁhﬂﬁﬁ#.dﬁmﬂﬁﬁ!mﬁ#ﬂﬁﬁ?#ﬁﬁ&i%ﬁ#mﬁﬂm.ﬁt
TTHLM, #E LSS WIR AR, (125 T -4, HDEEch iR
ArgE ey b EAEIER, b M. R ECETRE T I PR A A — L T B,
17, 1FUHLRS SR A LRk, TR T8EET £ 4 BRI Y. fullesEiE.
P A T s I A e Al DR S, ERA, ARLEENEDE A e
— i o e ) 3 MR A A T T 5T R

SR B R WA S AR R LT AR &I PEATE, ARG AR
SEAE S HLRY, MO, WEHRBEESERF{TEDEMFEETREREF N (EARSIETRSE]
£, IR R gt e ARIRTEL e

1.3

131 fHo e didd

M P oM TR, DA, BRHTTAR (MR, ERE—THRIYFRTOTIRE) R —
TEERTES (CPUETAVRIRT Rk BSHEFAEBEOETRNTG L. Eetiat
& i S TR S TR RS PRI Windeoss i WOFLFNE FFowetPC CPUAY Masintoshl- BHL =2
FEE SRR, B AH AHESRFR "RERXT, IS REN RSN -
FALE R LA R B AR 0 PR, IR . AT EITEREF Ao A
LS IR ([E i — A R F e WindowsREL A ), AE TN LR — R A TR0
IFE] . A LR AR R FiERE, R EmR. 0 B O SRTE: FR BT MY o S T
& (hiph-level Lmguage] §IC, Cvr, SlavaRessiind, BEAVTERAIRTACEEIE R 25—
B SR TR AL B, DN e i B A A B MM
IR B B RE R e e E— M DT A R 3R, AR BRSNS,

Tavaffyite i #ELH T Weblih i RAELL M BE (LM M IF4ERET {7 ol S Web T, He:
FER T REARS, favaf PR - MMES. TavaRF—RSidRETH (ol Ble), 19
Atr il 67 FERSEEIE HSEHL RS, TMO, Paseal, BC R FEm SATHIE TR



20 E—FHp  HBEFEMN

BAR, XXHEEEXNNTREMETEBFOLHELE. X XGALRESHE, XHlava
HESHL (Java Virtual Machine, JVM) AJ$544, IVMEEA—/Mk{A05 5, BRI
FOHEERF. XA N8 FESWHETEN (uintelZEigs) HAH, HREZERL
RIEE MR BERE S, BN A WHEE HA1R £ BB B,

IVMB¥R—MEITTFEEIELNEF. REMNRBTHRERE R, TRAXHBILE
ML EBITTHWECHR £, IMBFE—BHNAE: E3FEDREBRBNHGHIVM
PLEFESBRIRE, BEET—MEENERF, REEHEIL SRR BT HEIVM
Sk, EifiReEEiT IVMIEAS £ B8 E RNERE,

RN BBBHIEREEY., 19644, IBMFBEFHEVM/ICMS, XE—/EHE
System/360HRIE RS, REAWE A PREHRMS RS . 4 T HHEILAIRS 28 it
HAIRAF, BMETRGMIRERL - MR REMA RO, SHAXE—NRE. bkt
HOEZEREMIBIMNLERSE . S0 AREFEHEHE RS/ EH1IS/360[F FL LR
FREKSFRS AN ARSI, X WS TRIT6E AN B E I s sk M- T B3
RPEFZIAREERF. —+HELUE, VM/CMSEEKRZIBMEH, LER, E7 4841
S360T R MMBE MR, BT EBHIS360ME4C2hTIILRILETE. X5, B
HREC2EAREHBETRAMES (BiFSmalltalk, —FhRIMNE A RIIES) MR,

W7

.NETEZR

FNERABUMNEHFENETESR, dMKFRHFA20024 K%, NETEER
Visual Studio % 8} A By £ A, H A RS X T W4 HAMASPNET, ADO.NET, SOAP
[/‘)\Zi.NET Enterprise Serversi@ 7 — MG — WHBEEA . F%SunBIVMEH|, NETE A

—/MEH#EE#E4TH (Common Language Runtime, CLR), X E—NEHM, o

EAMAETHESHAOREG, REMN XA TENRAE, FAMKEHEES
(Mlcrosoft Intermediate Language, MSIL), BB ¥ XUFIVMHE ¥ E, EECLR
PATH RN FBERRAEHELEUTIVM, A, ENRRETHRAEREN, HHEH
MHEH, ETANFERERSEXH., RIVM—H, CLREEZITEAZBIKE A S Ktk
. HRATBHWRET) ZHALIAREMTATHERLN BN LK, HEEHK
SunFFRFMEATT —PEANTARXKE, AEANETELAERAREALFRKUESF
RRUXEF, APREHRABLERTWeb RSBt A, SIVMEE &R, MSILR
SRPVBENLFERY, UXHSHEBES, FEI#. C#, Managed C++X& Visual Basic,
BRAFETT — ML BENasm, LFEE, CLREX — M EXZEXAFIVMEHE
RAfur 2 &A%, BRARHETHENEH, RALREAE®R.

~ANTHLFEEY U XBRARRGIRBETF XN RE,. £ER L, MSIL
BEIVM—#EEFéRaty, R, NETHEZEHHYANRLEZTRENEHIER,
ARG HETTFUnixEHFZL L, EEABREATREH WindowsZ L& L (v
Windows98), MK X HFEM% (REEFHMEK) RUERANWA L ERAERME=ZFF
KERFRBEFTEWMSILEK G, ST, Javab BB I T - NMERATFEHBRAY
FRU, RBAXBAHTHEY, WRUUGEASATEEFEIEHRE, #FX
HESWE &£, NETHH @R Ravatk A F LA HETHHE K E T Webfi fI ¥ %
A%,
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1.3.2 WREMKEE

BHNL (FHRIVM) H—EERBE, AEASANMER, BRTELMH Y BT,
SMacBFFEEPowerPC GALE A 8EEFT (WAGHMES, ERBEHAHAMBER) ~F,
IVM3FJLP BT A HBHLMR S MR & mPDART A, S EER Web ¥4 2 fnlnternet
Explore, NetscapesiKonqueror#if—ANIVM (FEHRA “JavaizfTht &4 (Java runtime
system)”, EESLIZRGLAEIavalR FIEHETT).

B, IVMEBEEEMI G EEE1T, HABRFH 52 o2 LA s/,
—Mavafr (FFJavakcty), BRIEZEEE, BE—NHERXFEBIENFR SN avath
H& Lzsfr SEATRPower G7 (—FKFAMARHIAMINE) FSilavalf K& LiEFTAHE
HFRIRI. R/ YMotorolaFr K =k, JLP—ELKBE AN EE—NIVME PRERE,

1.3.3 BRI

AL (F3IRIVM) REREM S —/MEH A, 2055 5E 85 Al RE 2 BT 5 A PR i
BED. IVMA EBHIEA, AT LRI SHEST RN, BEEAEaSHRE%KE,
BrUA®IZE A OoR i, BEE, XS4/ MNBES TRBEFANEERE. A LS
MEFEOFERDESEER. HEDER, HERARASER, Hit, SEBSYERMNE
iy, AIVME, FHFERLELRARY, BFRATERER. SRCPUAEMBNASLA
SRR/ IRBRF ANERIZE.

B EHELHFAEBTRAXAEE, MBNIBM-PCE K TiIntel 80885} #Y, 8088X
#FlIntel 55— ERIYE 8086, Wkl i 7Ei%it EJLT4AIR, {H8088% ARS8 A & tkila
A R8086/ 1607 Kk, XTCEEMR ] T 8088HICPUM B 2 MR R py, HXT8086
BW/NT KE150% , {HIBMPE EBEBO88 i 4 HlE IR EFEM R IFEMATE., TROL, X
QTR T ORI 154E 2 A ROB T PR T PCRYSERE, BEIHIBM, IntelFnfdek # ok £ Frig iy
Intel 80x86 RFIMIEAN ™ MP IR REHRA ., HA WindowsfIIF & A (ERUR B & REFE o
FIRHBREIERAFE R AL, HESEEERNREEGHEREZHEENNER T
AETHARRS RS BR A R Fe, 7GRS P r R A R A A RER
3, RUMRBEERE, EMREMavaB TR ZKEFNAH (FITAFNEREHRREDN
JVM L) R ZBIeEetE, HEHK AR JavaB FIVMESCH-FTA .,

525t EHLE ML, IVMARBBEFHIEHEERAR LEF. E8E. 852
FHEECRIEIISEMNLF BTN, MAREELHAETRELRAN IR ETHAN,
BRUHFABEOLBREF KD, HRERFXEAYERE, HERSEOELEEREIRT
ZREB N IR B D i Tanfa A e AE B B B A AR TR RS, 05 Bkt mA B
HATRE, BMRIVMEZEIERBENRSHEBHEAR, X—RBEMBETEERESE, H#
EE10R ¥ IHE.

1.34 BFHEK

S5 REEEEEMELLL, BEBN S —NMEBRS TAREKE. FRRIERIEY,
19945 R AN —HFEB LA AR, FFBPSICHFPURRIERLIE. AERR, IE
EAMRBEERERE RS X BB IntelFF T T2 wEESR. SHEBXEAE, TVM .
SKHL RIS R B AR A, EEWLHEHTEBIRNE =Y 8L E R EE
SR, SRR ERER R,

Ry, —MFOBHIVMIRSE, IFRERIEFNEEEBBREERS, RTR
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EMEAAROESF (A REZ S SR ERFRTRLAR) —BRERBESA. BT
IVMR N, ZEMHPFEBRRFBESEETNRE, EFREELEHDER RIS
REF, #RRRR EF HRALUERFRBIT. (4%, RRERIZHPRERNZEAIA
AR B BERY, TEXZEVREINREIM R IEEMAFE.)

135 R2EE

BEWEBE— AR, EEMBEFENIHET, THIRENSITEELRLWRET.,
JavaEEFIVMAYIRIHERIEIE T Xt 2 HrINE, filin, SHMIavaRFEAEENFE
FUHEHATL, HFREXFGR, LHESHEANGES, TRAEHELEKETELRE
MBS, BRADREERHREZAOCHMEBRIBATER, BIONLHT R_EKE, &k
FEMENTRIARE, HCRERERGEA S FTRELRR E AR R R 25,

IVMEZERER, HRHACATER2ELATEMNBRENTRIERSE. BFPHIR
ZR2ARBRTIER, tin, BF RIKEE— S 2ARARRCoERBHERRREE,
HEERERIT—NEEARE (RFRF - BAASCIEERER), £RBFET A HMF
AREAERER, IVMAYFHBHIRTH R TRIER, XARIERED A H BB R R X R
BOMEDORKELRY . I T HAAER LRI TREY:, ket THRARY Sk R RFAT
8. REHRERA—ERBAKLMATFIERNR. REHREBRBRERE ULTFRE
WAZ), REFEHROEE, EFEHREEZN, ANEERERFET ZATHRIX L
BIRE S AEER BRI TR, VMR 2RISR 105 H#T IZAE.

1.36 &% N

MR BN X 2T, ATAEMNERFEERE? FENEE, H—wi5ik, 3%t
“HEE”, #IT-MEENRE, BFARGERELLBEAERER 10005/ E, BrLH
JavafEIVM L BLORIHE (4ERE+HE. DNAMIAFES) LLAMNC+H+RIFHFEN (ArRfseE
HEN) LB ESHOTRENTEESSE LS,

FBHR, TEAEESRREELETFI000EH4 Lk, TEMRRLCAH —LIEER N
FIVMEEBE, —NMNER/GFNIVMARWREFIAVTHBNVEEBR RS ERE, X, 2
ks (Flan) FURAMYLE R BEBEHINE, HARSMARGREL. REEANHESC
R Javaz T B L P 5 AR IFARD—ASR, EEEEsarRzA, A JLPEERES
HiavalZi@, JavaWorldfE19984E2 AR —IIFZE (“H:REMIR BoRTavafnC++—RE4R”) RBL.
HMF—HMRERTES, #HERRFZOEERIVMAET A R F— & ERZM 0 U
SHERHCH+BRFTITENE (K456%), MAESKERTOATEEMRR. MR, LB
BHAIE SR ERE YRR RE, SRECHIRENERME TRILR—H, TRBOHAE
LRI RIRHE.

HRBEE, EETEAREE. S TIERERETEARSEME, JavadifEMit
LSHEMESCAVEESHELEANEE, JavaRk K BRIVMIRH T AR AKNEA TR
B, AEINENEAEE, XBHREEMC+H+EREFIMIESHRAEN. BEAEHEHIA,
SHEIFEYHGE B BRE AR EEBETRBRFHELSRE - EXRNES.

—AEERNLERERF RAMLFEYHEESZRBATIVMERES, X REERILH
ESHE (R, SENKEORRENEHIMNG) HER, RRALCRKESHXEBEEZES
ERIER Bk EXmEase 7 B H (BEXTIMR), BERERMMRE KRB, —4
EBARFHIVMELE TiXFMEEEH, MEMIVMWRSIAMNT R, X8RET RS,
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Znalile Systemsfyal-1005%15 2% BiZucotto SystemsfyXpressoRFIRIALHRE , WA BIEZEAE
FEATFHFVERMIESNEGHE SR, HRETERNIVMESBASSIE AL ST,
BAIER, XESRFAEREMRGEZFRBIVMEN DS FbIESE, FHIkELILE
R Eizfy, HEMCHEBR EXEGEKELENES. BElaval FFR, IVMB 255
T—AL2ERET, INEERNATEFAFECHE S HTIBHMLL D REEN%K
FHRIH, AEXAFRBREABETH .

1.4 JVM#IE

1.4.1 Java, JVMARHA

BRI, JavafFRFlavalB#ibl, BREMNE—EBHIZITHESN, HAEE—&BF
M, Javai BB SR —MEAERIES, BRITERTHEEENREMAS AR ML TS H
FR2HFELXOME, hiFlavak® RAIER ARG “applets”, {EAMTAI—E45
THEHESNEEROERMIEA S ARSFEONEERE, SRR, Javailflg— 4=
HIERAT BN, TAJavali AREfTIREE T R,

JavaiR it IR £ 5 mEZIMEM TIVM, Hldn, IVME—/ BHIHLIE - KB ATavap;iZ ik —
MESLERWIES, FILLEARMRE & EAM 2 XN ENENEMERIE (LEL-13),
IVMEB L& SR SHIMAIRTR, FiLlavaBR FE@iTERENES, MEXHREM
MR BRKR EELEIVMARBEET, LATRRIavaBR el — Mni L. A HANME
BIEE. /M, BWATRZERA LRKE., Java@iF S 78t FRERIEB BPowerPC (8
RiMacintoshit B EMES) A HREGARESEANIVMEST, MEMKGBIESH
HiFSU AT RMIFEREIVMAK,

75
—
i
| REEL
ower PowerPC
— Al ATHD

FIAR A VM
E3 gl
PowerPC /
—
PowerPCHit 2=

E1-13 EAFRA AR
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R, EREL4RNERE, XM EMIavaBR R A, EueeREmH— S em
HEGENALHL, BELYAFEDEO. IMBRF, RERLUGERF, EEREMO%
WERBOE TS, BRAAHBFUTREETF -AHOXER—ANE, AT,
HEHFABERER, HRATavaBFE GBI MIXREN . X THRENGT, ELHAEEE
ERMELREF (RIFS) RER—ADTHITORIME . RAEXA KA BB LI 1
Hihi .

JavaflfEMWBE S, & THEERZATREHBETRG T EN—FgE R, FREM
IEEEMEFREN —FRE M. T EFEER T, XHNE (BF) 84
BREGEALEN, HENEL YT A — N ER SRR,

public class JavaExample {
public static void main(String [] args) {
System.out.printIn("This is a sample program.");

}

E1-14 JavafR AL

1.4.2 WO FFavE S

BHRAREHRREE-NAEOHE, THREHMIESSH—MEERLINRE., 6
fn, E1-15, 1-16, 1-178R T HC, Pascal RC++5 HEAHRIT AR, KBS
gty b R AR KRR . BAFMBL.OR—FRE, TR R E—/4E xS
(RASCIERFAR) FHAM— bR BRSO 5 B B M Hik% . HENLEDmHE
RN, B, Pascal@FA—A4&F (PascalExample), WiCHIC++IRARA . ECHICH
H, BFSARERMETTREZE, FlavafiPascali—A gk, W HBHETHRM—AEE,
Rifi, XEEREDEMRLBMILREL/NT, LER%EX SHEDZAMERM,

#include <stdio.h>

int mainQ

{
}

(void) printf("This is a sample program.\n");

B1-15 CRFH:G

Program PascalExample(output);

begin
writeln ('This is a sample program.');

end.

& 1-16 PascalfFref|

using namespace std;
#include <iostream.h>
int mainQ)

{

}

cout << "This is a sample program." << endl;

E1-17 C++BFHG
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BRBATEN BB EREWMARNITE, ZEBUTHRE. RAUCPU (MBS
%) EALUSRISHIBNER BHFERREEE S, (W, FAERMS 3Rk
BAE—ATSBENHLR. FUGE, HERRLRGH—-A0F, TRRAHEMERT,) &
HCPURBH BN 4 HBRRHIARE. RZINWE, SREESABBRFIRRES/ SR,
XESRBETBEHRSE 2N,

D) B LA E T B RES R A

2) CPULHREF R,

3) CPUL & 7 B e WA 1 5 HHH LB

4) BAHEHERRBRA 4,

5) BIHHHE LR S HB BISME,

6) HiIFIMEBHIFEMLE

7) HIRSMRIZER—AE (RR—BESE— M RAK)

8) HIFSMRME LB B TREEADME—AEE),

—fT R AT RE RSN R E £ YT LS TR A e, B b, TR AT
BENESITHHRERRIEARE, RMTHTavaftid

i = 142+3+4+546+7+8+9+10;

MHETMEHTFE-NRE, SELFRTRENLENITE, BFdSeaRXnmEn
EREBARE, Hikxt A JavaiBro s 2L B i A B &,

143 BAEEMRBIEE

HREVFESHSHEIRTRIOEES (high-level) 1EZHIMAIEAE, Java, Pascal
FRXMEFTHARYHIF, JavamBBNESRERTE MIEORFAXIEBRELS TN
BEFTFIRPITEMES .

SR R, K% (low-level) RUNBIESHHRESEFREHHIED 2N
AIEEREORRAFMEN ., RAXANENL, HLEESYRE—FEEREMIES, Eh—
MLBEEBRFSHASZRAEA NI RXR, ILHIES (assembly language) £—/
MAMEWMEBENIES, ERHAEEIES, HiGHHREAN TRAMHLE RILERDIELSTE
i, ENRIERF RTRHER. LRIESHBIILKRESHS SILERDEA Z A1
135 ZR A HFIE .

AHILBIESH, HHLHENER (WA MEDopcode, Foperation codefIFi B) #Kit
BRI ERIAE R —A 8. AT—TTIRBIBRIEDS9 (0x59) MIVMEHFENL, &
HRBIVME H—8oEL. ELMESY, MENREDIAN —/BEHF (mnemonic)
(& “num-ON-ik”, REAFEX T, RICLHEL), CHRESER TiZisSMERNT
8, SREDIOX FA BT Rdup, £ “duplicate” W5, XM, BhicfFiaddl
“integer add” W E, MR FHATEEMENINED, BHBFAXBRILCES
(assembler), HAFE BB B #eaGE M0 it BlREDIER, HEEITEILHE
EREE (LE1-18),
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=

&7 5
U S

L ke
| }
i =t
B £
L
e
b : -
=4 fi _,__.- &
I-H 3 tals
HI1-18 R EF

144 NMEREBEREE

EA RSOV ST R A AT SE e, - 19R R
SHETL AR E, EREMESRIVMICRIES JasninF IS &, B 7 H5E F
FrEE AT — iR, R RS, TR R S AT, I
He R TR, SRR SEEE S B DL 28 PR -2 WS R AT T
FOAN S kb TEASE . AN, TRlavad, [BlS s T RRES T - Objoo i M8
&, FIYMUER AT LB TS iERNRa, BI-10P0Es (Lo Sk #F
i AR RS (R B PRER T T WL, ErahEE (AR ARRIEE).

Eiiw, BEOveh BB TSRS, SRS, HEAE Vs YMESR
i I o Ak AR AU e TavaltD g, R |, R Tavasuifak B R S dava LI
e 5 £ TF IV MBPTHLETE —5 | ObraPascal T 3R AT & B W E 3 G BRI H R Bl
aih . A EEE LA S Pascali T B VR 18 T B TV MBS T T B Power PUR TR BEHL BERD{TF ) M
HolEE) B BEERRESTT -TIVML (e, EBHE—TWebil E R arvMis
ME |, ZEEMIEAMEEHIY LY, mARREMSHEN E (1200,
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s EXAFRRICHA jasminExample.class
.class public jasminExample

s E X JjasminExample40bjectfy ¥
-super java/lang/Object

v BRI B S R
.method public <init>()V
aload_0

invokespecial java/lang/Object/<init>()V
return
.end method .

-method public static main([Ljava/lang/String;)V

y XTSystem. outMERFH, RNBEH MR TE
.limit stack 2

s FkSystem.out (—APrintStreamdeRIFy*t5)
s FERFECE A AR
getstatic java/lang/System/out Ljava/io/PrintStream;

s FEEATEIR S (£FF)
s R BA R
ldc "This is a sample program."

s JMAPrintStream/printinkz:

invokevirtual java/io/PrintStream/println(Ljava/lang/String;)V

v - RIHER!
return
.end method
EH1-19 JIVMICHRIESHHFRF
Javah Jasminfg JIVMHLE
=142+3+4+5; bipush 1 0x10
x +2+ ox01
bipush 2 0x10
0x02
iadd 0x60
bipush 3 0x10
0x03
iadd 0x60
bipush 4 0x10
0x04
iadd 0x60
bipush 5 0x10
' 0x05
iadd 0x60
istore_l 0x3c

B1-20 Java, jasminLiRJVMHELER AR AR (HAH LT —x)
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1.5 FEEM

* U ENAREEMTEENIRE, HIEDR TR MHIE M R e b AR
BEWTEEHIBREE,

U R ERHER P IR ESE (CPU), CPURRASHET, BARESENT
(ALU), CARFSREST (FPU), XBAFA T E LR R AN S TR R 5T

 FRESASMEE T — A B LERTICPU, B&EHIACPURIE B CPUMIS A,

* BTSRRI P BB R S AR, S ERD, Xifa
RBERO B MFENRF., —MEENUEATRASTHRE, m— A 8%, 47
R, —AFHR—FAEH, EFHEVASH -85S, BE— /2 RHstie
MR OBBIBR T LT XHERAERE AR ARHLE,

* NERIHCPUE A AR RN, RECPURMAA MBS EER X, &/ CPU
FEUARILBIES SR THAERF, IESTHEERERRE,

CBIUPLE—AEF, BT THELCPUZ L, HRENLEESRIFRTEAS L/ CPUL
Fo Javagfllil (JVM) gRSXFBFH—NMERAT, 2L P84 HHEHHE ) Web
HYLas EERATRER T,

s BHWLEL A S TREMCPUA R B, nvlfemid:. MAUMEERE. BFARUR
Tetk, BHWLTERERE FABRAES,

s Java R RERR ZHLRDIES L&A REMEANBEIESHF T, C. PascalFNC++E %]
MIERIES. XEEFSIETRIE, BRABERENLETHTE%,

EEES WML RESERFIEUSIBIELSZAE—NETN. BEEIMNIPNLE,

JavaBIVMZ A H BRI E . 2R JavaRmiF BEERIBFIVMA 470, {BLC,
C+4RiR S WAEMEIX — 5. K, —/MavaRiF RS BER BB, B
He R ¥ AR B #EMacintoshit L L5847, |

1.6 M

L2 RR %R
2. RABPEHNERAENH TS
3. 5 HUT B AIE T R T BN
* HEYLAL.OERB LRI, FATHRERTAMY
* URFENLE NI BB BB A T B A
s MBHE U, ik, Wik, RERBREANHELEG:
« —Hlgk, FTHARIREHTIECLIEIEER:
* ATk, ErfEdBmaizs
* AT A BRI R P
4 E-NIMMFEFRPRTESOMARMER? EXR-AFESF, BEHEHD (T
HAD) AFSREMNEKERM LT BUMERM 47 SEM LA SR BB E/
EEMA?
5. fF T HE 166 RSB A A ERBRAF S TR (RAEERIES.).

e 1001110011101110
e 1111111111111111
e 0000000011111111
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« 0100100010000100
e 1111111100000000
* 1100101011111110

6. B FEI32ALIEEETR M T s Hl s AR iy T3 iR =,
o 0x40200000
e (0x41020000
e 0xC1060000
e 0xBD800000
o Ox3EAAAAAB
o 0x3F000000
o 0x42FA8000
o 0x42896666
o 0x47C35000
o 0x4B189680

7.8 T E T RSB B 32 IEEEIR KR

e 20

e 45.0

e 61.01

o —18.375

o —6.68

e 65536

e 0.000001

e 10000000.0

8. BERS WML R R B2 B (B AN REFR R B 321LIEEEFR i 3, TRfEALfAEmIBD? Aft 49

9. RARERIASCIE (EFEFREMBMRE), A4 TREHEHRES “Fred” ¢

10. BB NASCIHEFF B 51 3E 51 80x4561 737948 %} b7 7

1 xbelist . —HERIi L, [Embik. Aft4a?

12. At 4 A WindowsFE B4 4 B RY T 04T SCHE A RIS /7T 2 T PowerPClyMacintosh | (FE#%
ARV SRR OLT) 2

13. BHWAHLLE T E Rk REMRBEEENRARMT A

14. BB ERBR AR A7

15. f+ 4 EE THFAHIVMERF?

16. X0 F FHEIENHE 2V RKBRENEFHES?

x=a+(b*c)+(d*e);,

1.7 wWIEIE

UTEABBRENEMES S —1TBF.

LA (THtH) ARSEK, Hal 5HEEN TR,

2A—A32M (Tt AR, HAHEHEENTHE.

3 EA—ATHERIE A, M SRS EMIEEE 646+ G . (EF. WIFEERIMNIEA)

4. (LAH7S#ERIEEERR) RABAMIERBARB, HLHRHAE e MA - B,
AELENER LA A HIE R B IE & R R IR TRRITE.

5. (DXt HIIEEE#R) AR 2R AHATIB, HL+7<2E 5% H EMMMA+B,
A A S R B HE I AT IR T

6. (LAF7S#EH]) BA—AB2GIRRHA, FELAT A S R0+ fl B 1.0/A, fREEME
FZBRFEABFITRT ARG Bal?
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211 5%

HEAAFEAPOEE (BFRESERANDORE), 2T HERUR M ESER,
ZEA-NRANMZ I ES T ETEARE (E2-1).

— A REBER450K, B1S0KMRAKILAEREL D HILSME
—TILAIRF RSB B AR B AR KR &S RN
=z—. REMERREBRUEZHTY ., L2EHBH—%, 8
LRRE3. 4L — 4, ZARK, TERE.

37\ 2)

PRAN - BX A BRI 2 2.2

XEBRETEN (EXAN6FHREHES) NIgSEH ARSI, XAMARXTE
HERBAR - TMRENTESR. CEEE BRI ES S EELCENR/IBER., R
HXM/NRWR— NS A R ERMNBARRNER. X580 HEWRRESEY, R
A X R B BT RN Wit avaS B RIESHANE/NME £,

WREBEFEAOTERRRE, AETHIRRAZEFF T RIGXARE, £—4 18y

WISk, FERFATHE (20)

\2/)°
[ [4][5][e][+][2] ][]

5, WAH:

[4)5]ol[+] ] [=] 2]

BAUE T TR

UHEHETUEER R DR ED

212 e, BEBREF

XERET SRS, ERERIMHERN 4™ ap— A%, #48
B THRERERI T RFELE. EXA - ok, BAXEEHN, REEELHE
BAMEANE b, T b, JUPRH NEA ARSI s Rk [ e

H&k, ENFIIRRIBFRERE. BR4S05540ZAFHEER—H, 45025450 2+ 2
Rt FAEEZER. AI—MEHNELR22S, HE—-ITHEREBYL (EEENFSEXLT), —
fokid, AMTEIMSEBFRER T (binary), HEtRE, XEHFRERZHENK
F (RS, EXMRIFRRES (operand)) HPEE=ABIEHER. 3MAHMRET,
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—EHBERKFEERE, fsing, cosxRlogrR—ITHY (unary), BEEEMNREZT—4A2%,
A TREE—ARIE, HHEVRMNEEAR & BT MR ENRIER (operator) FIFTA SEH
RUEBIE, HEELEEEHRAKRRESEH,

Glgn, HERERR ELBEHEAKXM, ZTRESKRFPE (infix) B, TEHELHRE
HEERANBIERPE (f13+4), ZABRBWsinERATER (prefix) B, ERESER
TE¥ 2wl (tusin%)o —HERT RSB MEEHP 49GE LR (postfix) BR (kA

E=#~ (reverse Polish notation) ), BIIR{EfFRARERSE. EXRANTERE, HE
450BRLA2ET B BT FIR :

[4]fs][o][enTER][2][<]
BRXNRAFREBRALSARM, BREAEHT—ALREFERTERE, XK
ERAE R T4,

21.3 EFHERTTEE

XA CRAFELZER) RAKRMEAR (stack) BIBBEHRE T,
XARIERFETEHRTHEE-EHETRREWEFOBREKERHR (LE2-2) FEIANE
R, MM TELBERRIENAERS, FTFHERSEBAN—BFTFE FTESTT_ENF
FERRBE—NTAENEE. FEEMARE, AT LELAOKRFESE (SFERNELTS R
LR NI BEH AR T) RETETR LEBGE— AR TR TR TR, AR
HRAARIER, RETLEHAMNRET RN,

RA AR T LR 7R AT L5 )69

T MR ER,
T BT L AIARF eT i R
PR SRR AR T B

E2-2 HBhRITH—HMT

iR —ARA XU FAERNEFRBERR., RE T ANRETLEY, &
ALAEAE RS E (“WE”), BIMI—AXRITLUIMA (EA) Hedkm B AR A TH
AR AR R (FROTEXRRE TEDSRE AR, ki), ET%H
RO REREBEAFEREEEX. FNMTRKEARAR. 3T KsinFlcosixBAI—T#fE, =
] B B AR TR AR IR B A R TE R, AREIMTINMRE, BREREA. MT RN
FIZTCHRIE, BRORLMARTHARMIBEI, REHATRE, FHEREEMA.,
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THEAREFFIRGT T ERTHERRTHE.

22 HHREBEFITHEN

221 EEE-STAM

WENERT RN, YMAREEAETERMERE GELRE) EBREHITRE, i
B4 TT BRI REE R R A R IR ITR) . BRI SR bR & AU Sl
B, HENLETIREES (BIBHHT) MREHES, FReMIEXRBERERTHR
e, BOEEFRMIIE-HATER (fetch-execute cycle), FxFihiT2 EAIHEMFILRE,

BN P EDEET LA Rk (RE2-3),

=

o]
Q

g
g

13+ m-4502 +4502 + - 150.

FTFXAFF, BIERSF BB EARAR, BRE, WA B NI R IR 1/3
A10.3333, FEAwE, $R/503333f0nt, 81.047, fkkZ M. HRTHRATIRENRST, L
EE RS ESMEN, BUNESRE, BRENRFTSAE U, MXFELATFTREFRRE
R I, thanl +3 - 4, WEETRRAISMRIARAZL34

IR

PC

1st instruction

|

=

F—&ES
B _ &4
=%

BEWERL

£—&ES

F_RIES
B_RRX
EUARS

IR

PC

2nd instruction

E—-&Es

b

y

Pt %

———

L ik

7 l—v, 42

PALE SR

IR

PC

3rd instruction

ri

e i

a4

K14

N

BoRES

\

’_%ﬂéﬁ“.{_

E2-3 BE-HATRAM

- +¥013 + 4 - BB LRARER.

0x3000
0x3001
0x3002
0x3003

0x3000
0x3001
0x3002
0x3003

0x3000
0x3001
0x3002
0x3003

0x3000
0x3001
0x3002
0x3003
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BERIBETABELERNBEENTEEE. BT RESZTHE (instruction register)
HIIR, ERAFTRINFHS FBRRAER, FmiZaEXmTIaame, $ o428 51
%2% (program counter) BIPC, BfRHE TERH T—&iES ML, ZEEERET, Sk
H—&#E4, PCAMHRAFEHERF T —F. fln, mEPCHEHER0x3000, N T—5KHE
LRI (BRERR— NS Hh) . X Bk E R B AE0x30004b A K
(A A&0x3000% 5 ) HF#IKFIIR, PCRIFBBIFEH, FMABIEZ0x3001, ELLGHESE
B, PCHEE0x3002, 0x3003, 0x3004%%, A XHMEH S, IRASHENERGT
4. HENAAGFREREAR (BIBAECPUNMGEM BRUOMMEREE). KiELR
(M ELECPURKIBIRM— B RFIBRIRIE), B R 58 7T A B 13 Hia e,

MHIESMURREA GNP EEHEWES, BoREREEEIRA LR FEEE R
SRR ANRA. B, BELEIEMBVESRIAZEN. HAEAEGR B4
fEBIFFRE R PRI E Y o, BEVBEEE LMY, I “FHHER" Gx/iprEtis
RS BETRE -V ). BEEEOERNAN (55 2%, ETxAER,
REVBESHEL L LRXMEEAE GREATH —Z b iZ AR —iE),

EIBM-PC (Intel 8086 K EMHIHLEE ) HI— NI TR G MAIADDIRS , XA R GRD 4
AFN, HPE—ASORERER0x04, B AMRE—A T SHIMOTI255HIS i sk, XM
REWHEEMICLFEErEME (AMALEFSE, CPUR—/ MRS HES) %L,
RIRBEM—NKT2509%, RERA—NTFRHLEIES, IS NE—AFHRx05, BT
KHII6HE LT —ANMOFI65 5252 RIS, IRIRABK BB — /S REALEE RS, NHE
HBABMUBRIERB T8I, BT E WAL, REE SCHE iR,

HTIVMAREHPNESRATSETT (3R, A EESE—/ 1l (ANdiRt) 2R), #5
FEIVM LR RS BAA S (LE24), T—TFFHATHeSl, xR TiRit#EE
RITEAMRM TIVMASEE S, Bitn, BIARMSEEERE LR (BRIQIERPNHHE R h—
). XBEREUHENAFTERLMECRAME (FAEMSR%k BiEkk) SEMmMBTERFLEE
BE (FATESRAEERHAR) . X, BABAEMIESRE— A By irE0x60, TAEE.

IR | load2 2

Il

PC | Ox6008

IR |load3 3

Il

PC | 0x6009

ﬁ

IR
PC | 0x600A

E2-4 7EIVM EE THARRNIHERER
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#hxEEE
FRERF TG - SkSEREH

B oHENFETE R ERARFPHBREHEEFRFDHBIN, BENHRAHE
PILFRANE, BACMEGERRNREZHERAREARE, REEHNE, ERTEN
WA, REERZVBNWELR, BFE FHL" HHENPw, vREERE—
MREHEE, RREEEV BRI H W,

FAWEERAGE D - FREAREATEINEANBRES A EE “BR” FEN
# T (19464 5 Arthur BurksfrHermann Goldstined 5 T “HFERAEE RS
MERBR") M EARAELS., AT THEFSRRINTEY “BE", Q554
Foh, BRHUXEAFER (MAXBEY) 2844, RECER L, Z1EAEMN
WXBE. WENNZAREEEEREE N T LR, TREHTEXEHEY (L)
WF, AER, "BHEEY BEREAFEHBFRANMRRATY., WH, B4R
WERNZERFHRENFEE-—BRE. B, AHATBERETRE - REEI 05
BERZHFHER R XM, BHBTHRARER-—FLEE. UZHIRNFER b3
e, RERAMEGEE, O ERES SR, DEFEER RGN UAD B, 4
RAMBFEEALZRATRA-—FHRET. ERFAANE—FF R CGARTENHFER Y
BE) WR, AEHELATRERHER, TRABLAR, ENENASHETTHERR
B BEAA RS, (—NERRSFHERAEMHEABHBAERLMN (Harvard architecture)
CRAPFEEHBSINFHEREEE, RINK S AL T R Atmel i # B ot F 8 3x
HERREH), XEBREXATHEAEEER, REGHALE, FHEBKREG (self-
modifying code) XA, XERHENTaFTELE, iy, BEXWBEF (FH%E)
MR BHNAEHEER, RE (FART) JTEF.

G - HREVTENNRERELELIRIATUATRETRS .

DAFHEEEPRA—MHESER,

DBEHNFHBTRB AT SN EAEKE.

NEBEBE PR EEH#TAE,

HREENERGHIFHEE T,

5) K EFFEI,

L  ERERXBEET US U ENARSNERER. Alin, RBHEINARETT
NBEFHEALU, ZAFHE, BHETURBRE g AR EAER, IR HHBEN
ERAEBRE —HAER, ARENINTFE-—ELERRE - EREKREN, HHEOHE
EB O RPAHER RS, A, —BkK, SAEBRAANNCPURES R EH B
B, SMNCPUT B, —NEHHFHNED - ERENRRAGHATELANEME LS
RARWHED, EXHZLEY, "FHE 2AENLTIENLTFANEIYHY "B F, #
HEAEBHEE., 4K, "B - BEREHEN IMRBEERIRRTY, BRRETL¥
ERWBAK—H, ARAFNEHRAE, FRBYREEAL EHNEREEL - BKE/
FHRBFERALEH,

222 CISCiHALERISCiHHEM
R4, CPUEMHITRFHEL, RIERBINEHEIRES . FTRMBERDRS,
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TENMEABREE, REE () ERMOMCERURETEILREENSIBAFR, (B
— T, WMROXOSFIGE “HHANKAHM MRS, T/ “BH” BER, SakEHakemi
B HEHNEL2RESHERERG2BER? ) A, ELMBRERDRERETELNY
IR, REREBEAERNEEHITENERIBFEES, URE%REAES NP RORE
RIFRAES . BABNTRAETESEARNERMREE, X8, ~MERVESEREE
HIR LR RIATEFERIE, XBHREIMERNCPULEARER, EESRENTE,
HHSERHRHHEELEELSNBTER. (MAEEEERNEE, STMHERER
FEAEFNRHRLE], HREERNHIIR, BETHBHES.)

XRAEREE/PIESEREFD? A —F, BASREEREHESENCPUN L
BEFBTHER (Flin, S/CPUREEZRANMEAEMNEES), ELERSES, B/
RICPURZE NS EAEREK. fitn, — M ERELSEHE (complex instruction set
computing, CISC) FH R TRESW —Seliil, LB SHILTFHvE, NEMBRhH—/M
EBHE SN EMLREHCPUNENLMERS. Sk, —MEGRSEHE
(reduced instruction set computing, RISC) & K A[8EM A B R BEAN TH B TR NFEERE
HEICPU, REEBHEFME. EEENE, £8IMFR, BIHEHRSBERBR LM
fERE. FRLL, BRBGK LEUE - BT EABFLLSTEER GE¥ hmscRxR), Heamni
FRMANEFEERREIES (REH) BRES, MCISCHENATUAYE (BRKHEE
&) ML ZTREAHNES, RISCEHRENFEHRNE - MTRBEX “BRSHE L
(creeping featurism) (BIi&FRF AT A FirtEmB g ) M., —ARISCEHAE
WA/, dididt L CEERIRT, HATERRIRA § 57 5 b e B 7
BAHE R, MCISCHEFIRAFERRIMAE SRS, ELNSHUREENE M., X4
WRMEEW, Kb 2—REHEBTREREYE, BAARKCISCENRFEYE ML
A AZRTRICISCH A RS RIS . 2R, E5—FHE, FMAASEELE TRIF
I2&H .

L AR EBERNCPUL FAXMHERRME TREFOFIE. #FBIRCISCER, B
FEXNELE (AETEEBEABIFEESNGHBMLERGTERIE, L READDREA 34
ARBIFETHR), MPowerPCRE—ARISCH F, HigiHREA T oetelidiT 8 LIVERE, HE
REERESVARERB L, FAXNERE, EHRERANCPURKIAIEERER, RAIAGEN
XEFEPEEXEAE T, ERISCER ERIEA PR —B X AT RAHLERS, mE
CISC L E—REEZ DAL =AM BEM. Z—5E, RELABTRRE, CISCHE
KER4 TRV AN BERE AR, X8, EENERRERR T EASTHE
AR AAMRERARMMEENER. R, FERATMNSHEXHER, NPUEEE
A B EBIE £ 54, (RISC) 865MHzffJPower Mac G4ttt (CISC) 1.7GHziJZEME455
frEREHERAL60% (BEMEFRBRETRIZF4E..). AERETHEERATNHE
X, Wr1EdL R (B AEEHAE A LR RICPU, B i-FEHLRIES B T#HAE M
EMMEEHTIEL) L PRATTHERAY, B XHCISC/RISCEIEH IRIGTER—,

23 JVMLHEARIZE

231 —iER
Java B IHL 2 % THARMRISCRRE BN — /N nfl, EEEREEWE LRREEN, §
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SRR 8, BEARERNREE, VMR ESEASERDRT % LM R0RE, B
AUHBENRE= MRS, IVMBREXE, BRGHELSXHELNERSE, mmsk. &
. RERBRE. A, S RAETRENTE (RRERHETHERTER), IVME
HT EHBUREN. IESEGUEN R THEEYAS, HRERENFEEERE
KEXM RN, IVMA S B E MR BB, SPEEIEANTERNR
SR . EMREAHRESIRE THRTIROTE, TESRLEESIHRENTIE,
BUHHT - (2+3), W7, 2. 3 GREF) EARAR, BRE, LG mEERGRE,

BHIVM (LIR—B R L ki Java) RABRE (typed) BIHE, FLLxAEBRLIE
BREZ—E (EX—HL, E52KNRISCHLE SRR, HERENZLBERS). RE
ER—EH RN, HENERTZRETAA RS, Wi R8T ST R AR
PR FRT, AT R ACEX S EE, (£ ESEEmE b ERF R R,
IVMURZE Al Fe b M BRI X R 26 B R GELARH IR P8 IR S T B AR R — 4.

Bk, REMERERNRUHTE, RAEETHAROHRRRZRTME. (X bk
JVME TCISC/RSICEHIF RIFA ). — K, RIELHETHREMRTHMENS
BRBMERAR, BRANDEEAM, REMABISHiadd, TMERHZASHEM, RiE
RByitifadd, HHARREQEEX MR, FLVBEHBRARIERLE sub, TR IR
BEBOHBREY AR R ddi v,

AR, IVMBRE—ARMKENES, BEBREHEREE. ¥ TALIRA2MS
FRAOED, BEBTEFA—DRRMBRA RS, EROXREETM DB 32005,
BLA—A6462H9 “TUREBE™ BEMEARTAER LR b5 FRAMELE.

IVMMERR ER 2B Bt B, RAIVMBHEEGRS, REEZOREGED, X
b, RENENIRF. HERREMEE L —NMRRERK/N. KL, STENTES
RDEFEMZ LIRS, SHAR, BMTEBELTRBEEMEANE, XETER
RAFMEENAR b, TR TR 7FiE{E.

232 —MHRES RG]

BEXAEY ‘ '

IVMZHSFERKIEAER, Kb SR EIAVAESESNEERBERR BN B, XL
RBFUIER2-17, IVMRR M T RS HHPREF R B ME, QEZENTRARBN—SEBE,
ATHERSE, MTEERHHEL.

F2-1 JIVMHIBE X LB E HFR

323
32 SR K
324 IEEE 7547 558
AL EENy, FREEER N EEMBARME
6ALYTEEE 75472 5% (fnt)
LIAGYERER (2
16f RSB H
160 T 5 BB R UTF- 165 7F
JavaXt

EHAFENEX —HEBPEEM/R (boolean) HE, M/REKEEJavarf{EREIVMA,

=
b

bRt
it
float
long
double
byte
short
char

I e I - - e T

address
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f/RERARRNEFARARBE, HTHANMOREE. R, £XSHITENS, Rxg
TRV R - FEBB L. Ak, EIVME, Ai/REMABITRFERD (326) K0
1, dEteRs.

INFFOFERE, mFEN., GERRFH, HATRERE. ATFEIVME 3268
FUHREA S HBE/NERS AR AN RER, STE X MIE5 R0 &3 G SHFECPU
WIRFHAGRE. B—HE, XFMABOTEREFENE - AHENRRE. fm, —4E
BFEVHIBAR S A Z AR UERBANN Sy 22—, HBTFEANEE, IVMX /IR
(F4, EBE. FRHEEAR) MNERETIRHRERFRE, SR TRAMNER,

XA KRB

X TR R AR R TR NBERY, L PR ENA A TNEE /M
ERHRTERADABYCR. ARILET QTS , SBABICAEGE R BRI HEENRE, FI
mn, KRR A BT Tadd, MR- KEEATIAE Aladd, TR /NT A SIS R
Bl hngksr B A faddfndadd, 4, XARFIESK%add, KA ?REMEAABNIRTIFR,

EXFEARBIEM (2add), 3R (?sub), ' (Pmul), B (?div), H4pp:ERyRR
(B, KB, FABRIEER) BT TEN., P XS VEE0RE o M AR B2
ABIBA “ER” (EE, HTFRBREEIUEERARE, fiFHS “TE BWENTELSYRFE
AHARME, RSB RRME), HELER, AEBERERIBARTI. Kb,
IVM#E i negtff, HINRERMBARTTEMANF SEK . 33X 2R BT LB E - 1EA B
RIEPAT— AN FBZIS R LH, EXFXNELAHE, A—NEHGRESPTEER.

WivIRERE AN HEEESIRGEHRIEE. 1divindi vEREEX SR IEH P E B IES
SR (RATES/NE) . Blin, SEREASF=AEEER], MAREAKLS, ERfT—/MRARS:,
RELELEBANSEHERRFARTEERY, XEREHETS. 2000, Mk
BRRAE — BRI E T rem, HIWFERBRAKEE (modulus), XAMBRMEX T2 A/ U
BERYAFE, FAREREEDTHERHNE, BENRERRINEI R LIENRE,

2% ¥

IVMAEABEMKBERMBMTEARNSHEENE. 5§ (and), & (?or) RE®K
(7xor) (W.E2-5FIE2-6), XEARELIFAL (bitwise) HIERIIT, BEREE - RELRY
BAMIEMRIT M EE - RIEBOMEP A RTRE, SRREZS NI RESRM AR,
X B FBIA RIERE, 05/8k1, SRIEMATE., ORIFTRAZ0x0000, 1/HIFERAZAO0X0001, % T
TEE—NIME, AR, XTFEE—/IE, HEMAMSAOFL, {H0x00005
0x0001 3t 47ORRIESR S T-0x0001 , #A)iEIR, MORAERA, TEMTH,

F—AE 1 0 0 1 0 1 ol =0xCA

HoAE ' 1 1 1 1 0 0 0 0| = 0xFoO

ANDZR |1 1 0 0 0 0 0 0] =0xCo
E2-5 #LANDHIELREE

E—E | 1 0 0 1 0 i 0| =0xCA

oA l 1 1 0 0 0| = OxF0

XOR&ER lO 0 1 1 1 0 1 0[ = 0x3F

B2-6 #EMXOREBIEREE
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43 Bt

BR T X BRI, IVMIBH MO R R PR M TR T — iRy
BAr (shift) #fE, ZEJava/C/CH+, XEIMFRE KR EI>BIENT . EANBRIEDR LB
RS — LR AR B A — B, DL #H0xBEEF 4 .

B E E F

1011 1110 1110 1111

0111 1101 1101 1110
0101 1111 0111 0111

becomes
ZEfE—fr
AR

XHE, OxBEEFARE—{igh K HOXTAAE, AB—rgkB H0x5F77, EEMFMERT, Al
REDETHZMAEBAOKET ., XHBUKRANEEBL (logical shift), SEABA
(arithmetic shift) #R, BABMUIREREBOEES, FULEEARLBE, BARNE 5 5
S EHFEEZEM L, (AREBEEEFIBEADA),

B E E F

1011 1110 1110 1111 | becomes
0101 1111 - 0111 0111 |82
1101 1111 0111 0111 |Epaw

BRI T AR SRR, BEABNSERARER, EAOMEATTREDNEFER.
M2, %ENYERERANM, BRAEBNERELEAY, HAERENTSHE
#l. HTEFSH, EBSN FHEERUCHLAE, TERABSH THIZNGRL2LE
RE. BRI, XERERATHE—ACANRE FERTRSEME L, BmmkED
HEHTHEMAND, OR, XORBMEM —MBRIER. TVM A AT X LB A3 4 = i
fE: 7shl (£8). ?shr (BARA). Rrushr (BHEARS, EABIEHEE LER “BH
BAEB”), XEHRETEN G2rR) MKBY (ARR) HEM.

Y

B TS AMWERFE R, SH SR MM — o, B, 2f5R
B—ER (1) BRI (). —BR, S/ KRR IR R R TUSI T X,
BHBHRRATOFRT, HBLEREAS, XBETRRTEROBERND, Bl
B RBBERT (R, Blan, BEI2VEMRARRE /A (3260), WHeEHukos
fr 2AF), REBRATOREARR, SRATE. Fre s R AR rrR i
MLy S, d2iBIESERARR R/,

WETRTR, EABENEE, FARFANRTEAATEAIVMET L. —BRE, %5E
R R MR BB R ST B A R T LA . FEPURRE A RN KRN, AR, W
RN AR RRLERTUN, AT, A— A FEHRFEET kB EERERE
A%, RiatRbAG. SEFRACEERRE. 8%, BT/AFFE (sub-word) HIZEE Fhith
BB FRE, FiLLX A AREE LRb2 MR X DR B 3T, KERATTR
M, ok, MAPR, BHEBERETAK (B, 2+2.0) TBRNEXIEE L
BEEHG, BRATR2TRANRTAS, HUETEROEFER, MRABEA R
BER—A Rz A, IR PERER (f2i, i2c), ATFRUMER, =
FhiBfEi2s, 12c, 2DAUMIIARATY. BIEERARER GHEA) BiTHHRE A%
RS, TRER—ER. R, SROBECEBRE S YW NRIEE, X, &
0x24581357_L 471 2b#a{ERE & 7= #5X,0x00000057, 24T B 350x57,
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233 HEIRRME

AR BEHBRA

BRT X Eehp e K AHOHRAE, TVMIT A H H AL B4 0 T — 2o R A E R R 1R 1, —
AR AT B AR popHRfE, HIMRERMBRMH A T, BTXMERERESR, A
LNER—MBE. —MNMPRB. — M FTRERBRVBAER. X0k, pop2EMfRE
BRALT, RERR—IWFHEE, RER—MKRBH. KBRL—IOHENR., XH%D
KRR A idup, KIRREAIBERTURESHFEARANFRISE . dup2 MRS FIFIEA
—MRFHIFEE . swapIThRER R MR TTRMBA T, nop: “Lfe” MBS, BAMIT
gt (345 ARE, FUESEENLSSE MDA M HX£E4S).,

Besh, BH—EREAERME, FRITHLHHROERIRE. tindup_x1, XThEERE
FRARTURAT FRERHLBA NS AT TE. mRERA TN TRENER (5346), W
PATAUp XIBEET A (5354 6), iXEAEBRAVIRIE LMRB, ERBHBRFHH ST,

F AR

S, AT EETHRENUE, REEA S EERBEEET (EA) Bk
ko RBEEANBRAEWLARIZEIER A THE, IVMAR TAXFG .

B AR LR — A B BUEA B . MEBEHEHBF/NARR, YRATLAERbipushig
£ (BEA=AFHNHFSEE) . sipushifd QEHHTSRBE). 1dofssd (— /M EBFH
T, =B, MRS, S TdeZwii S (—IRFEE R, m—AK
BES—NREER) . UL, BEECHSEABREE, REECIHERARBRNTHR:

bipush 5
bipush 3
imul

HABR,

sipush 5 1dc 5
sipush 3 Tdc 3
imul imul

RESTR IRV RS, (BRRLBME. FHASTSM/D, TLUEARBAFH G Abipush
HEEA. MABEER, FAREETRGERHBEN, FUREEASEREEAIRE
RFE. BEMRERAEZMBR, AXRMRED, HEILAEEANSPREFEAD
¥, EREEANKBRIEEANS. FLL, £ LEEGAFH, AidivBARIimulLERBSEREL
3, M LR (F£1.66667, FhidivALERZBHER, /I BER).

ATRERR, AETHTARERENANERCAERGEREEAS K, 6,
iconst_N, FrpNZL, 2, 3, 4, 52—, REF—TFHBREEAZ ML L. A TEEEL
BEHR N BEMBLBRIRE R — A ZREmL, iconst_1EHLIARHIIRERMbIipush 1T,
XHE, ROVELFDH LG+ E S guan T RBERSITE N —.

iconst_5
iconst_3
imul

Fftlih, iconst_mlBBEAE-1EA. EMMRERTERHITZE AR (fconst N3t
Fo. 1. 2), KEBKE (lconst_NXTFO0, 1), LARIUEESAY (dconst_ N30, 1),

AEEE

BRTEAFRE, BTLAAGHEEAE. SENTVMEBEE —4 W B HBEHLH DU 65
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THRIRAF s 2% A B SR, Qi —#, WRAMEMSCERZEENRS, THEFR
B, MH, WrIfHR, RAMBRARRE T RIERBIC. BRA—AE%, BAiload,
BRA—FRE, stiifload, #EBIEARRBREGIEASNERIEEEASIBAR T,

ERAFIBFORFRSIA, MOFLE. FILL, MB-IRAENHHEE2NER, RAO
B4y . BOEREM T - MrBERFEOMIBR, BIUEREERE, WEER (K
FRIKET) IFEREMETR—%, EASMERALHE AR HSHETR, fi,
MBERAEAN—ANBUEES, KR ERMFEANERARSERE, o, IVME R EFE T F
R oad_NXHMRIES K, Briifiload 0iZ RS K Noad OERREM B RO (#0) 3
A—NBEIE. M THRAEFMESLT, NOEBRAZREEEXMEELFR.

K, BRTAERBY, HERERBERPUEFH. XMERRANKES
Zstore, HPHFRHEFHER., WATHR, FHE—AKRBERSOURE B Ch _ EEHFT
PR HBRIE, HBERFHEERMEMHERS, BiLl, o dstore SEMERPBHE
ARFEMAR—A, HFRERNRHERITIHM, R, MATFR, A REHEANKOF
3L EBAEEF a2 store_NHREE S R,

234 CHmESHNED

EBRIMTE—AHERARE R TREFERNAEE. RITENEAERNERIES
BEOFE (R “HRRZESEN ERELGEAETFE):

X=1+2+3+4+5;

X &M (RELE? ) BEHEREIZSHMAFEARTEEX, HANRBRIVMAE
AR EENES, RERESHTE, KRESTFERINUE-INER, HAHSEMH
PGS (RixER#IFELER—NEE) ., AIXMEFHEERSH—MRE (EHRE
HibB8:) mAMmE2-THRRIERF,

;x=1+2+3+4+5;

s B 1 2+ 3 + 4 + 5+, SRERAT#
iconst_1 A B HIE]

iconst_2 A ERIE?

iadd ik

iconst_3
jadd
iconst_4
iadd
iconst_5
iadd
istore_1l

i
>
B
i
iz
E-Y

&2-7 jsminfEFF Hli#l

XRAFBNIELES, RENEREVRBAETANELEME, 2k, LRSI (IF
RIFBH—NARFY) NESREH SN REICHEEAHMANLEGFEY ., 25axt
PEREMFBMCHLH ., FNEERIZEAFFABIA add3t R THLEHES0x60, iR
R #2- 215 &S B .

sxBE, AHRHIPLBRDER R 3 FF0x04, 0x05, 0x60, 0x06, 0x60, 0x07, 0x60, 0x08,
0x60, Ox3c, XLk FfEBIMA FIEATRATREN—E.

BMAABRXAHEE, A —SREELSHLA T, fltn, bipushifFSR—A5H
FEAFHA E (BifRiconst_ORFOEABIMER E—F). B, B4 xHIE? bipushigd s
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SRAEx10, BERHERR—AFY, RVUEEEANRIA. EEAMO, HiFRMT
Fibipush O, XMHLRARMMELMFES . 0x10, 0x00, X#:, KA TIXBFHE—
FiiRA, mR2-3f0R. ER, REZMHAKRLHEMKS0%, HHERE.

R2-2 BEFAGFHEBREFTE

Bhic%¥ IR-20 ] Brids¥ LD TS
iconst_1 0x04 iconst_4 0x07
iconst_2 0x05 iadd 0x60
iadd 0x60 iconst_5 0x08
iconst_3 0x06 iadd 0x60
iadd 0x60 iconst_1 0x3c

R2-3 REFREREBREFHE

etk Ry Bhid 7 HLEF S &R B iR fF HLERED
bipushl 0x10 bipush4 0x10
0x01 0x04
bipush2 0x10 iadd 0x60
0x02 bipush5 0x10
iadd 0x60 0x05
bipush3 0x10 iadd 0x60
0x03 istore_1 0x3c
iadd 0x60

2.3.5 JEEIRME

BARRMBREEBAFHUER, BFATRRESFE. XA TREEEEA
HHE, FAEBMAMTRARBIRICED LS. BEREIOE FRAN A4 Z1dc 10,
i RE10.0E THAR Ay & Rlde 100, BTREFIVMICHEZBEHA, BBE S H10Z
— AR 10.02 —/ME B, BTLAFERME O T 4BREH IE AV A EA Bk, R,
EEARART—HA . AEEARRIOORGEHT—TImESHAEHH1000 (REH
£100), REFEZERBYRBEBIT -TERSE, EHRBEHLRTERERT—IMERE
AMEHRA, ERFHFELT, IESAHES, AREFOBLT, IERERES, H#
BHTLERANER, mEXFE R AT BER,

FIFE, EEHENFEER, REESIEERYRAFEERGRE Ly (ETH80)
WEAERA, WRRELH— I ERFRIIREERM (R45), RARNEEERSS (#4)
FA—NBYE. BAELTISENASSHES, RAFIURRBIRE HTE O BARRHIR
MEER. RENZHREME ., AAFENTEREASFANFENERSFSHEHIRD.,

IVMIEERHZ -2 R EH (E=HHSIHR) RBEXRFRREN, EEES
B SMEREl], SEEFABUERER. XREHER TIVMEFRZ2EMTR
¥, R, —NEFRRFRTRZEBTHEVLORE I RAER R BB MMERLSES
RGRBR T EHLA N ERSEROEFH K.

24 — 1 EBIEF

241 —1HBiEROGITF
(61 38 A B 77 Sk 0 [ i R (T R, BRLE (IR 2 R BT 4nil R RY & 52, T BB B4
B THERPLE (JVM) ke, BERB—T, FHEEe:
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—MREEZ40K, #ISORMBBLGERESLD (LE2-8) 7 ZAARAERE L
LB
L[ 450\
3 ["\ 2 ] 150
FA 2 TVME 4 P B ek i/ T RENR 2
Wi, BROEELERAELS. BRBRTA, FA
1/3%F0, W1.0/3%F0.333333, X8, HBATEHEAT

150 m

E2-8 —AMHEELL

30 0.33

1.0
1dc 1.0
1dc 3.0
fdiv

1dc 3.02f5 fdivz g

REBEACHPIn(E,

3.141593

033

Tdc 3.141593

1dc 3.1415932 )5

BEiHER, RIOARBEEA4S, EA2, RI5HHERE. 450K, REEFMEERNS
FHg (REWERRKMAGRIIBEKIELT), FLILAMsipush,

2
450

sipush 450 3.141593
bipush 2 . 0.33
idiv

bipush 225

450
ExtpRPE, ROTUEFHE -, & BTERBOR A dupis 45 R
BRI IATRE.

225 50625

225 3.141593
dup 3.141593 033
imul 033

dupz g imulz)fE
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THE, HEELSOREA MR,

150 7593750
50625 3.141593
. 3.141593 033
sipush 150
imul 033
sipush 15022 f5 imul 2SS

HEARTHEE A R B A L AR B R, BTN (B R) RERITEHBRABERIHR
B THARTIES.

7593750.0

. 3.141593
12f 033
fmul
fmul

i2fz)km

BEAOEEEETEE— MILSEBHESFS.. BMESHIINEESPRHAHT. |
TFREGRMF, T—&#ZRHAESRERSFIINT —KES, B8, XIMERNIED
FHIBR SR BHIARE TIE. ERAETHANERREREN, ATLARRLAERERE
.

242 BE#EHIVMKES

s THH1/3
Tdc 1.9
1dc 3.0
fdiv

s HEAPI
1dc 3.141593

s HEER
sipush 450
bipush 2
idiv

s SHHRER
dup
imul

s EARE
sipush 150

s WEE SR RRE R
imul

s R R

i2f

v ERUALARTIH B H Ayrfnl/3
fmul

fmul
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25 JVMHEESEE

BAREBME.
B KEH LR B % Pk 254 243 T
hiiifzA iadd Tadd fadd dadd
. Wk isub 1sub fsub dsub
Fetk imul 1mul fmul dmul
ik idiv ldiv fdiv ddiv
Rk irem 1rem
B ineg Tneg fneg dneg
FiR (fR) ik
B KB
1ZEAND iand Tand
Z4EO0R jor Tor
B 4EX0R ixor 1xor
BARE:
L (HR)
BH KEH
ishl 1shl
HB (ER)
ishr 1shr
% (EH)
iushr lushr
HRE.
M: .
B KEL IR BREEH HEK FH FH
%54 i21 i2f i2d i2s i2c i2b
K E 121 12f 12d
FRH f2i f21 f2d
T R d2i d21 d2f
(. FHRFTRRIABEEREME L)
2.6 FEEM

 HENSHES—H, REERHSESRATEN—830E, S TARARNRERKER
HERAERTE, RSAAETA T ATHESSRA R FFIREK.

o R, MEBAESR EOEFHEAR, FANRPEERR, HPREBREXHENE
ERBSERNSEZA, —SHERRTENL OVMBR P 2—), RANRER
zoR, BEFBESEZE.

s REFRAIA S AR A MR B IR S iR Fisidl,

o EATFENNE R ERERE - TR, FlEBd, BN EFMESIPERE,
R AT, XAMETRHE B R B A TR .

o CPUHIAG AT HEE - TR BEENFHANEERF L. B4FEE (R) REFEAREY
BT EEHTIRS, BFHESE (PC) BAENRAT—LAERBIHAHE,

« HEHABNEARITFER. ERI40EHE (CISC) FFHEIESEITE (RISC),
Intel 5 FN3E R /IBM/Motorola Powerfd % £54 43 B2 # BLiX PR Ff EAR AY B4 BRI ST 45,

s IVMR AR REE FHAANTERBITASHWERRE. BCfEE T ERITHERE
AR B RSB T . S IRRTAEIE ERG— M RIER SR,
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« IVMIE X 24 0 R IRIE4R (1t T — Lo bR B2, PLAnISIEOSE A B AR
* FRMERLFREFFIRITIEYE SRR,

2.7 IE

L EHES EE— A a ok Fiabs?
2. fE—AriERy (REFRR) HESELE, AN REFRFIEHET+D - 8-3)7 f£—4
RPNERITHEE LEAME?
3. R EHFEAPLH R AR R EZ RN BRIEFFRIT LR THE? R A, BH42 mBiEs,
A4
4 BUE - BT RABZECISCERISCHHE ML EM—NBfTE R 2 —5%7 hit 47
5. FRAHAESERBHEZ ANZERNRMT L7 B4 HAEANFF.
6. FRBBRSEMR Sl AR+ 47
7. At A fEcaddig 47
8. THRHEABREEIEEN? A4
e bipush 7
e bipush -7
e sipush 7
e ldc -7
e ldc2 -7
e bipush 200
e ldc 3.5
e sipush -300

e sipush -300.0
e idc 42.15

9. B FIRB GLRIEH — BRI

10. HERFTFI M — /64 K MU R B RS (4RI Hi .

11 FFAERBE B RORIE A ERAEE TR BEND . MR K A R

12 fE7d1viE Aok, BIRHR T TERAR TS M T FF R 25 A T8

13. RETOERLAR L LN AERGME. 5l ERREAAHEE R ARIERE TR
PR E A,

14, SH A RERARK N Ha, b, o, dReHIRWERTIHE,

15, EHHERN R RERMEEENWEERER, 2T,

28 HEIE

LE—ABF, L. B NERFERXIMHERE.

2. E—ABF, LA BA-NPEREIAIBEHERFMHERRZER,

3. 5—ARF, LBIEE: RA-MNIVMIESFR, BERTIZESFIIFTRES BB AR
FRE . IERATFE.

4. BE—ABF, SHEE: RA-NIVMIESFS], BEXPRTHEESRERT AR
BMHMEIE. (R, XXk EREAXRZENRIESBERIESZ—).



FI3T HiasminHTICRIES HRE

3.1 JavamiB®E 4

REEFIERITRER, A L— AN RAIavaBEMBFELIVM EET, KB IH 24—
MVMEFAERBRCHEIHENERIESER, EEB LHREEEMEN, FLhkE, BE
ZEFEMRBAIREE, HIavaiE FHIH Q2 BIHRM T JavaB LU S L2 §iC 5
Hikit.

FeIRL, JavaiRA iSRRI IR A W f % B % it (object-oriented programming,
OOP) MI—FEEMIBFIRIT RS, BiLE Y, OOPR—FELETHARMBBRER, Mo
RXMER LS HESLE (REREX MR- ER), SR AE~RASH—4T
AT (BB TH ESST) M3h1E, HRXATHAKSE (class), RBMLIRBHMNSHES,
ATARYR R AL s Bilan, EELHAG, “KE RN ARMK, JUPRSAEG
5b, PARVIREHAL ISt BMNERA S WA, #). MEURERNLT, BIilhtsi
S AARdHEGTREFELSHSAE, BlRMNEFERE, TR THERTGHESE
TLET, EEERR, WREARGRIET —FFE, RTLBRIEXHEE ML, ME,
HEEFF.

Java i@ il B A R TR A F A AT SITR A REEME AN GEFETHE)
R RIFERXFRBERAER, XA 5 Linux B AT 0 EE Windows iy . EXEXC
ALY EBHIMNMXR, KIZEEEXHELARITILE FRDERSLSNEF. HR, —
MR RO ERELIREMBEONL RS . METBEBT 5 —Ft S e RS,
53 Stk 0 o BORTF RECE— X RLFiZA R,

JavaZl 30tk 5 BRI W H0AT SO B — A E B ZE JUR Javad U E AR RIHLES 2 BRI T4
B, &, EARAEFIIEIESHEN, MERAIVMPILRIEEHRE . XHARBKRA
FHHS (bytecode) AR EAKBMTFEMBEENHLE. HIL, EEMILE ERIFOMLME
0T B ¥ WEEfT K APLE LR meEtt. AER B, VMY REGFEIVM—
AN EIA E (R Windows W #1478 # RisfTfE— M Windows B4l E—#), (Hi@idika:,
IVMZE LA BEFEE LR RRET.

B—AFHEAERTE, BERUTENST - MERVE B EMER INE (load) F
HEYFMEESE . b, XEFEILE ST — 20 1E, thanin#sci Marm i
%, BIEZRRFEELES EHZEEMTLE, BRI BRI AE LHE,
FEMNE, NAFRBRFANARES, SESREBRNETFTIVMBILEG, FRUAPTAEER
ROES-

XHE, BftlavaB AN S RNERE. CREEBFEDE, LB RFSFERK
—AN R, RIEAPSHEANE—A (REGR) IVMEFRUMRGENE, BXtEERE
REFAKNAGaLSTR. B, E—-THEMLInxRGES, PITIVMBIGLSTHR:

java TheClassOfInterest
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iz/[‘ﬁé\idt%iﬁﬁ%%meﬂassOfInterest.claSSB’-D'chF, A HITRITA
miktk. R)E, B RH XN K IR L Amin OB H %, #iﬁ@iﬁﬁiiz/l‘ﬁi’é&o
HFXARE, A Iavap HRLHDE —/» “main” Hik, EREXBHES
(BilZnWindowsF1MacOS) , Ri)ﬁfﬁ‘—i.classjcﬁi‘a‘ﬁzﬁ@ﬁﬁ%)@.ﬁb~’u‘JVM#i§ﬁ§$i
o Besh, FEFRICOETEHBMWeb W 8 (anik Wlnternet Explorers}; i & Navigator)
kBT,

BR, XSRFLR LERRAEETFIavallfe, M RREBITIVMESL, A28
AR RIava IR RIVM TS, HAHTEHE, BHEBFREERRIavaltyis St
IVMFENRG, X B, HI8RE S ERmAkmniEs, EXFIEFD, BLREVRIEgR—
HERFRREE L AEOMER, Mgtk XAMIES (BRABEIESSH
RIS ZME IR F) BEFRACHRIES (assembly language), Wi —MiESHRRSD
—HMIESHRBRFRALCHE (assembler), O 0 R V8 & BEAT M P B R P S B AR 13
#% (compiler), )

3.2 (ERICH=E

3.2.1 LR

EAPTRE, CRIES S BRI AR RS & T 4, HHELHE R FF 2 B thAH 24
BHE, LRMEBMESIEEE®, BTGB BAEE A H TRER, X%
HIZRIEE @, Sumil i A ATVMBISL — AN 5, AT R, FLAEB R FFRF
TR I jasminiCRB B, EABRFFAE19964F AL 9 K 22 AR FE 3510 = Jon Meyerf
Troy Downing43E®© , EJ?EIMhttp://jasmin.sourceforge.netﬁﬁ"ﬁ'ﬁ, HEBEL FRZRG
EXHTVMEIC 5 S 0 kR MR 2 jasmin 3% W LA A 45 #9453 B 35 http:// prenhall.
com/juolafd ], X#E, ﬁ%ﬁ@ﬁ%ii%&%lf’ﬁ&?ﬂ%&iﬁ?&?ﬂ?%iasmin,, BT “Javagg
TWICRIES” S FuE®S, hEMen, BAMLH XA EESHR B Jasmin,

322 BT EF

ATHITEI- 99 RF (EXBRITEEEHIEE3-14), BRI S MR B
a AR R (— A& 30t ) . FTLLGE B T R A ok f e M A Notepadix ##Y
6] 2. 4 28 B 51 A T EL Dh RE2 W RO HY MR Ak - SR T, (B SR CHBILPALEE
AR RME AL, FUESBFEMRA A, RIBZ 2R, MiasminBRF
EHH Y RAFM, BTLL L ERBFREIL jasminExanple. JAEAEBIRER .

ATEBIFXNEF, SRR SHITIavaB RS R, ERFHAXEBRRARE:
&, BRGHHRMAATIRBjasminiF B BmIVMIL B, KKk, BHEHFIVM (Java
run-time engine) LAEIVMBR$ifT, B O TiE 4R EMNLndLE), RELS4NML
R ERA

jasmin jasminExample.j

© Jon MeyerEl’JB;Uizﬁ;%http://www.cybergrain.com/(&?i.’%‘iiz]S#l}MI'EJ)., MeyerfiDowningib A — A R TVMF1
jasminfIARIFAIES (R2HE T) Meyer, J. & T. Downing. (1997). Java Virtual Michine. Cambridge,
MA:O’Reilly,



48 F—Ey  REBHHEMR

s MMM jasminExample.class
.class public jasminExample ‘

s 7E X jasminExample40bjectfy 73
.super java/lang/Object

s B RATENRAE SR
.method public <init>()V
aload_0

invokespecial java/lang/Object/<init>()V
return
.end method

-method public static main([Ljava/lang/String];)V

s XTFSystem.outFIE/M s, EER MR TE
.limit stack 2

s FikSystem.out (—APrintStreamkEIFyxts)

s FRHEA AR
getstatic java/lang/System/out Ljava/io/PrintStream;

s FRETEMNSE (F4F)
s FRHRBA R

ldc "This is a sample program."

s HIPrintStream/printinksk
invokevirtual java/io/PrintStream/println(Ljava/lang/String;)V

s RINEER)
return
.end method

E3-1 IVMILHIESHIREFIRF

XTI R (RREZXH Lisfrjasmin, Ph—A 45 jasminExample.class
BB, EXCHAE TIVMA 7).

XA class3U & Javaiz [Tt R KN — B4y, ATREMEBEENTERET. BHA
FOWTBW o P

java jasminExample

B —NTVM#ER, FAEXANEBHLWL LR ITjasminExample.class3Cf: (BARaRLIL
B B X AEZ M RImain 53 ,

BRI ERN FRSENEMAEBHATE G FEHGETHEE (UAMEKES A
ROFIFERIN) .

323 ErREEHAKRERIEO

B3 22 HRMBFER T — MY ERMRESARNZLNE .. KSHEIARBE
FE RS R T A0 REHFEEEARAER S AR E, WAEER@LSTIETIEN
B0, JavalR T EBRER AT DL MMAL A ARE T/ 2 XH, R, XHMNAE
SMERHESR 2 BRI AR PRI ZE S

JavaRy B iftf7HI—FiWeb i SR applet, BB, X —F/MY. HYREBRAMNA,
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AR AWeb R W B B RIETIRITH, Hifd, FifEENNEBHLHIEEL TIVM applet
HIWebTl, E3-2BRT —AMHEE LW TIRIB T, Hhm—RINZRE — N <APPLET AR
o ITHHRRR: HERBRE—-NMNRE Lo, MRS THRISG X applet, B
X AappletMy A B HERARN, MRHEFLBEM “main” Kk, TAEA—4A “paint” Fik
EARBAER. o, BWiHiE4s (Kaprintin) BEKEAES (Kindrawstring, i
AP ERER RS, T LCRZZEERETOFRME YRR R,

<HTML>

<HEAD> <TITLE>A Sample JVM Applet</TITLE> </HEAD>

<BODY>

<APPLET code = "jasminAppletExample" width = 300 height = 100>
</APPLET>

</BODY>

</HTML>

B3-2 iHHappletfyWebT

applet/WBE R — TR ER, FEapplet® H RN —Lanif, FIFXE RS, —/ 5
GHEFREREBMEAE, ERMENEMEE, K/, BRIMFHHXE, wEs-367
N, TR RKapplet, ZRBHUBIFD, RERSHRASHGHMMHI A, jasmings
RIBGEMTARERS.

BRUART—#¢, B (jasminAppletExample.j) ¥fHjasminBfFiCs, Fot—ARooH:.

jasmin jasminAppletExample. j

— B 83 T3 jasminAppletExample.class, RESTIFE3-257RAWeb Tt A5 17
applet, X[ 7EEM WebX 2% (fHl4ninternet Explorersy#Netscape) 3T, &M HSun
2 wERava R G — R IR M A BRE FFfnappletviewer, FIFXFE A, Java (Fijasmin)
BB ATEA ATITRED, H e EMab b L LAIVMPBTEH,

3.2.4 {#EH System.outfiSystem.in

HREMCHRIESHEN, HHEIESEBRETRARRENES 22—, HEILES
FIESHREIAMVOIMEH TR EEE—RWAEHEX. AT/MNERRBEL (AHEIRSME
BBEABRRNER), MAESALURE, BIESE TIMERE, HPHERHRLA (Y
R|FEARFEX? ), FUEMEERTIBAALEF RN SR,

Javaf IR REMBER T XA FB. BTHANERE S RAHFUHRE SR TE, B
AMIFTU BB ABRENE, R, Javag L TPrintStream2k, i%REIET & hprintin
printInfyys:, IVMERE L — sk PrintStream, £4System.out, EFHIMF—4B
INHIRBITENRY IR & L.

XERIREE T — /A R A &, WTLAE it printsprintin3e = A H FEFE3- 1/ i 2.6
FH R nEITEIString2K R, BA[§ BAFITENZF XA (EH—%kz)).
XEAHNVESBRSEEBRE, RALIAEREREN. E2HEERXESE, nE
RKIIVMEE RV IR R LA R BRI R A ERBA ERANHR., BITHEFI0EFR
51 3K B i 4R X A 1 B

B, System.out MM IETE AL AR RS S A6 B FEA B AL,

getstatic java/lang/System/out Ljava/io/PrintStream;

Hik, EAITENEELHRAEIENBHIE AT REATIHEA,
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s X JjasminAppletExamplefE hApplety 7%
.class public jasminAppletExample
.super java/applet/Applet

s BlEapplet FREHUREIRR

v B SATE ST O0bject RIERAYAR LI

.method public <init>()V
aload_ 0
s XARE—A-0bject, BTLABATS4IAMApplet <init>
invokespecial java/applet/Applet/<init>()V
return

.end method

v HERappletF a4 Fraint )b EEmA Emain()

y PEEBFMDERNEL
-method public paint(Ljava/awt/Graphics;)V

s BRINFBEAN L TE
; Graphics¥t
s EITENRY

s FTENf B fxsetr
s ITENX BRyystr
..1limit stack 4

s FHEFE R R#LHIGraphics i &

.1limit locals 2

s ITERBFEEATIE, EHAFapplethAHICAELZESystem. out L3

s FAMNBH
aload_1 s IXREASHERIGraphics R
ldc "This is a sample applet" ; EITEIM&E
bipush 30 s FTENIZH HIsk AR
bipush 50
s A drawString s
invokevirtual java/awt/Graphics/drawString(Ljava/lang/String;II)V
Vo RIS
return
.end method

E3-3 jasminfy—/~EEflapplet

iload_2 i TEAREEAN BT &42!

=, LA Mprintin &, BREEE__PPEAFIHRKRHRUERR, HTiE@iload_2
EAT 8%, Hkddmtt:

invokevirtual java/io/PrintStream/printin(I)V;

MRBNVEAWRTE A (F[Hfload 2), réREBXBAHFENRI, THR:

invokevirtual javé/‘i o/PrintStream/printIn(F)V;

BTN 588, REEREEF AR 2E4.

invokevirtual java/io/PrintStream/printin(Ljava/lang/String;)V;

WRREEMIS, EAERD, RMERMERBERI0REEMIHE, HEXEEMITEE
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— A ERREREEAR . BHREERHN, REGRESHMART T, LU g0
BESRIERBEF AR ERSystem. i REBIMA , B THEEHSE BRI 20
—BBSH T EANEREERT. 3E, BREABENERFEjasninBEhEAEE,

BT EFIRARIava (Java 1.5), REAFE L2 inScannerfiFormatter, AR B E
LRI R T L m i print f 5 %, RATLR B — A2 TS s S mA MR U b 3%,
MNEBILRESHAESR, XUHBEERTHANFNEE ik, ENALEBEMEAR
o 07 TN &

3.3 ICHESIFAH,D

331 EEHFE

LCHESERTHEERy B =FRE (B3R, M FjasniniBahRxreny). B—Fh%k
BEAS (instruction), BEEXMM FHENANBZIESRTHHENES. EREBERT, X
S RE S EIRICRB P AR AE KA. X5 T BYiE i const_0fy ik £ fr#X0x03,
s, REHRCRJ|AFERTE, BF AGBHEARTMZIHIRE, AHHEBbI1E L
JRREE B EEEBMEN. Eiasninfi—fzh, ERESES ) LSS TBELEE,
FRUEE3-1RAT AT EBRER. L RBAKER, REENAHFELE—R, FUELSTR S
ERNAZSNS, HERRFFXENERTLA (EFAER, HEFEELHENE
FraT s AR R BBi%) .

EXRZILHESET, JasninBFEAGFBRFRABFEARBRRA I EEASATR, L5
BEEFNEDERAE TR EEMAR RGOSR, g FEXAE:

=,
BhinHF e 24 y R

BicH/ 2B A AERMECLRE, tanfefRiload 27 kiFqd, RIBBYICARBNAR,
AUAEEERENSE, A2, —MERFENSREEELNHR. RS HESEEmt
., AERFERUERETEFN -8y, FEREERFEENT—BRB. &F, X
AMEEMEOEE —NERE., AER LR, HEIAZFAEERFEMNBFMER. 3—FHH,
WHIER L BSBERGMERE, MFNRBEIROLERGRMERE. HIE, SRWICHE
EREAEERETELAE -NER.

A jasmin—, HFEBRHEMBARBIA., BhjasninFh AR LZ2EH
REKEYR, LHEFHESELURRZSE D XEARERRbEE, X8, E—fThREE
WHEBBRHEXHERT ., S TFET—MMEBRX /Mg, —NERENRBIREFTREASBIS
A ffE ERERE.,

EA—ABF, BRTEX—fTIED:

bipush 5 FEKCKRABIMR

XMERILFERSRBEF AEMAE., EEiEDbipush SEE “HBREESEABMEL
" MEE., FRIXLIEON, EABFANERGAEELMEXREAL2ER. A THER
BF, BFATHRECEE TREEZAENER. Y AEZTPERPBEHRSXI T EENEE
ABHEMS (MEAML2BEEABREEA) B? EdBIFEVEEREHNERLEES
BAEAIMEY, REFEEBRENAANESELR.

bipush & i BARGERLECRER
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BE, BETLUSMHE.
bipush 5 ; BAHBEALERITEREK

:;zz:: 13 ORI ~ SR B

bipush 9

bipush 7

bipush 2

; BUEB &L R mE—R

Ak, BUAETHEN “BIT R XBEMA SR, RSN BN
AN B, mH, TRIESEFLREERLMERE,

3.3.2 CHEES

B=HRIFARAICHEES (directive), BIMCHBAGHIRS, SR TMTHGRES.
fEjasminth, KRERMGTHEIBSBA—NR () Fk, mMBERBRFPE=HT (BB—/43k
ERAT) Fion. fldn, L4154 (.class) MORREERCHE . IMXBEELT 442
JyjasminExamplefy, Hipk, EQIBMIA AL FREjasminExample.class, XHFERE
WA R A s  RAE R (B TEMENLigs), Hegdmjasninmis
HHEILBEREy . MALRBRERGHIER.

X — R EREICHIEASTREE A VTS X, X R E AHIVMANSE ST 47 5 25 5 1R 45
BE R REWIEBEKR, B0, FAERLHAHBEFREBR, BHAFLEMAGTE, (F
i, tgEtEHiMercedesRIRE cary—A T3, MRERZBH T Rvehiclef)—NF%, %%.)
Javaif S RE XN ST EHERLREX —~HEN: SN TFEMEGEHRRREERKRPHLED
%, BiAEBRObject (java/lang/Object) AT, jasminiCHBRFISHERLIER, &
RAEM jasming LR LM E—1. superiCgfe 4, LAESGXAFHIZRATMA AT,
HEAAJasmini2 s, BFRAEETEHABENTE—THALEHLHRE:

.super java/lang/Object

HALRIC 54 (.method, .end method) AFENIZEEMA R MBI RMHEIEM.
FEBIR, IVMBTSKHERITE M 3t RBBER TR, MRIMEX R AR HZ 0T E L h
“publicH#k”, HHBRIIMBBIRA REEXHENL . XFE LA HEL10Z/KIEEIE
WEIHE .

333 HWRLHEES

MjasminBF ANAKER, BEEMILAHFSEE 1init, XANCREES FXE SCRE,
RERIARBRARE—-ANHEFHTHAETHRBALORRE, XRIVM (FEAELNL) BRE
i —E T EAEEBRNGE, RAKETREAEEREERRAIRE.

R, — N REETRRMMOESEREHE (BB /R808THZ NI
BER, ERBAIHFI0486 K G EHLE B A ECPUMH BER 5y ) MAHARIWTH (X
MERTRIN), —NBELZ TN THRIHHERTE R LEF B CPURAR L R nE i
RERME L, BFALTARREBEEZEESANBHEMSS, RBORMEEERF
iR Bk THREARIER . MMCPUN AT FARZ M AV B T R X 8, B A= R
ACPUEHEXR, B, ERFEMAERH., WHh, ZEARARBSER ZANERSES
SIARIRAK:, ERFEFTRELESE LB,



FI3F  Hjasmin#d 70 4555 F 8542 53

FEIVM_ LR R 5 B 2 T FI7% . WLMERICS&IS4 .

.limit stack 14

XIS 1R — RIEDEBRERE L H BN (B . nethodiC 43154~), £
RN R AR FIRE A N BB AR/DITE, (BHREEHRTNKRBESRIUEE
KADABITER, RESN KRB/ IEERAN B/ ATE, REEMESHESE.) XL,
FE—NFikd (inth/hM) BEEROEAKETTRHENICHELSEE N2,

.limit locals 12

WX AL RIEES FEM— 20, WNA— A RREIE, X MERBAT
EABERENMEAE, ATRURATERNAXR,

34 BIF: BEHLIER

3.4.1 £

—ANEREERSY LREXMES (LR ENLEENTHES) RERRLL ‘B
N B, B, EUENERE, TRESEE—-IIMERRUBEIIKE. BTEYS
HHELE S EARILRARRE], HREHKEE LA 8RB (SRR
PR L) fERER, HENEREREO ORISR, XEERRESEAR L
REFTM, HEEKRLPEATHMEG,

BAVEX BT AR AE B 5053 A EO~niX —TE B N IIBEHL I 3. ARl TR R AL P
i B RBEYLRTE 8, WTLAE G B B BE LB BB CAn+ 1B 2], Rn2 K, XMbH
BB E0,) MBS AN T —AMEFHIEELL, (Bln, mRaRL999, ZAKBE
£#4{0.000,0.001,0.002,...,0.999} B —4~, ZnRnR10L, BANIPEERMIEFLHL.)

Mg BE, RV -/ aEr (BIFRF) K B — A EREUIR AT B .
i H R BIERR R R R BT RS R & B &8 (linear congruential generator) , SR FX Fib 2%,
T EMa, cBmlER BRI H T EBERAARAER:

newvalue = (a - oldvalue+c) mod m

Bilzn, HAHHEmod m&HAIBREREm—1, FrLASREmPE TR B HIHYLE T B AIE,
Mitn=m—1, EEFEEEFRHNBEFRARZELHE, LT EEX T HERRBE A
BT . oldvaluefyE B MEBRBITHERBMNEFERE, EAnewvaluelIE™HEBTE. X
MERBUEEFERARER TN ($4) ML, FiUEITBFREERE—RHT.
VIR RR R FEATE HBRFRE) EEMRMILE, m—XNWYa7eE, #BMIDES,
BRI BIL B3 F % .

3.4.2 #FHFIVM LW

ATHEIVMELIEAE S, REMH—-2iRHR, ETEEAEE, oldvaluel{E ]
REGBERSEEYS, HAKBEESRKBANSREEL, Ba, cBEmBETLMEAEH
EREMEE, ATRERN, oldvaluefinewvalue ) [E A1 0% B EA MR THR, H
Lo EE, LHRafncR AR, BATfEfE BN RE TERY, B4 CNFEREE
R, TELMBE, RITRAVEME (FHS) BEMWEB KRS (2 147 483 647) 1E
AmiE, FEFERE2'+1 (=65537) 1 halflH, STEACHIE.
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HEASHEBAHAT. EEIRER

(a - oldvalue+c) mod m
ATRIVM (#iE2) RaAmk:

a oldvalue - ¢ + m mod

i, &&RIVMIES AT

s i+Eaxoldvalue

1dc2_w 65537 s adg2r16+1, FRERE BN
iload_1 ; oldvalue (fRiX) ¥tk BT E#1
i21 s Holdvaluedb# i K BH
Tmu v R
i '
ldc2_w & y CRS, KB
ladd s InAFla*xoldvalue
s #33mod miys B
Tdc2_w 2147483647 | EANWIE
Trem s BB (GR&s)
12i v B E A

s newvalueBl7E 5t B FE HEAR THER

FEFE
BHEE. BHERURMER

AEBEFERBANRARAY, BLL, ASEBEFTEBERGARFAY., L&
RERERWIREF RARE S KL HE, Fl, EXEXEYEF— MY RAHK (formal parameter) ,
UERAEZERE, HAEKEREHE (actual parameter) B 153 2] HFA THE,

IVMA—-FMHYFRHGFRRLEXNTR, ERAETEANKAEHS, HENE
NEERA—MEEW "B X0BAAEFRBYIEANERES., 5XMHR, VM
HEAMAFERETE—HAARE., XRBLT —MFEEANFEABRFHR ORI TRAE
WERE, ATTRAHMET 4%, NE—NEHIE M IUEEEETHER, FEAHF
R FER, U—ABR/F AR, 2EM VM) ETHFEEEIARARETET,
— kY, E-NBEHETRELTESN, S-S5 EMETRHNLER, RLEE,

HEA—BAUAINAS, Bk, WEEERK, FHRENBEMERTE (KE
BEXEER) &, REETHAEEHTEY (FAEXNTERESTH P OEM
B), Bk, BAMANKAEZRHRTEA, BEXNTFLHF % (instance method), *t Y
WXt o s Y A#A#, BRXAEBA (static) WEERAUWAR, Bk, BF -1
sHEHBRBTEA, #0, KRILEKR,

5, Java 15X T —NMNFHEEERE %, EREEKBEALWRETUARA, &
KAERT, RETUNSEURERREAA A ENF LS HER (TRAE#P),
BARK K ERABELG LERES D 2E, HERATTEHTRE.

ERRIVMEABE L EAERAALRERN TR EELEVT H R B RN B ¥H
WA,
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B, EXEHEFRIENRAEREERFNERST (UEES) BETE, 5
LA ATESE AR BRI 4 B0 S I AR 5 AT . K01, 48 MR IDMBR % oldvaluefEfE 72
HERAF, RAZRNOFHRES, IREGEBFEERRPLR. (oldvalue B
BRAFHFEER. AREFRT, REBERAdIavakHEHEY,)

ATEXNBFERZT, GAXMMBHNLTEEERMCRES:

.1limit stack 4
.1imit locals 2

RORBENNEE, EMNBETE. RREEORBRAE—H, FEETF/IERNR
RAER. BURHE, BEICRESTEHKT, LELURBEREE UHRA/), E52%
MR R AR F R RIERFRITIUE, SR REAC, Mk, REBME, MAEAR
BB, SXetE LB FMHEARRSEHE L FREX

c a oldvalue - +m mod

IFGEE T XML, MHERNBEREEREINMKTE, BE—A.1init stack 6iC4
#H4.

K, HATREPISBRBE —LERIOER., MBLRE (Hldc2_w 5) BESENK
BEEEEA, BFRABTLL (Hiconst 5) WESEABBIEA, REE (Hi21) #iHe
BEKER, XEH—KBSHRRML, EXHEFRRELSTREGOLBTER., R,
BOX R RUNCERARERBFAR/NEERERNEN, T8 LKA, X HEH
FTHRMESHAR AR, HATREFFRF AT, B AhhEmiEs—A 42 RS
RE—/ .

343 B—FLH |

AME R R BN E R A £ MR 5 £, mHARERRGELNS KRR
AR, AFAMERIVMEIEIRG R, AL MR r T B e B AR LB A B 2s . 4%
B, HTHRERNEFEHESERMAMARRNIIT, HHT22BULERRE A ShikfTH.
Eidm (Rdu) B2, BF AR AW RBUEXIo . mE, mRENITE
RS HLLX MR ROR BB, A BB AR R ik S ottt &,

R X RO BET= A AT RUBE ML A B ES H— B . Bah69069, Bch0, (XLBsthr b
R HBT 9 E George MarsagliaBiit tHity “fRi&#8" (Super-Duper) AR &M —85.) REIEHK
cEAHOE SRR, FATHEEME. FEBRAMREN, Bam L.

; BB a * oldvalue

Tdc2_w 69069 s Super-Duperi2ify, fEbafy{l
iload_1  {Rixoldvaluefifis b Rk &l
imu o T (A HER2A32AE)

s newvalueB 7E Bk 75 AR TR

A2, WEABEVLECE B EAFVE? LR S MRS TRER IR H N, HTREI RAHY
mREMGETHTR. i, MEBRAOEATRR, SEFRRE—BRESAF LA FRER, WH,
MIBERERBAF AR, SROEEMUTRALHMAERNL., Fln, mRoldvaluelsr
%, E-NMERBREERERTH, BNRESSRER B, RERAGFFIERERKF
FRAMTEBOER, Mk ek f% =4 KM RRILER, S55MH5EBENEHE
HEHLESSE, BEafr/LT. JLEFSRELHLK, HFREMNENASRZEITRE.

MEENAEE (MAEEEH, AMHENHRNCRIESRENAEE), DA _#H
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BEVBAERESEITRER, AMXRREAECHR T ELBERE, WHLEpXERERS L%
BYCEFKBT, FELE RS NKERERER,

344 Hlava#XH

GX—H AT Bkt iAo se e, BiXREAE—lavaz@Bmin,)

BESRXEE, A ABRIZMT (oldvalue) FFHE1ERERRE#1FRIR? XEBEXE AT H
i fJavasKBLLA R IVMANfA b3 2 2 R X R AN 5 ShROAHEVE . BB, —B—AHRW
FEBAR, IVMBRLUSHERAEEMRA S (EASIARBEREREE, HERED
DA RLLa¥T k), &M ESHENLLIDHERAL, #2, #3%5%kikitE (REBSETLL
FEERENTER/ZH).

AT E#HMETT, LE#ERNEANERSRERET N ELER M ERTENELH
NMEREE (—MHTHR, —ANRATHTE) Bhdd. — DB jasminkEFR2 5 LE
34, FBFEXT —AFEHAIZ%E (jrandGenerator.class) WA, — AT REIE,
B—AHTES LRRIE o5 Bk B

s X jrandGenerator{E4Objectpfy—4fF %

y NSRRI A jrandGenerator.class
.class public jrandGenerator

.super java/lang/Object

s PR SIR, HETE
.method public <init>()V
aload_O

invokespecial java/lang/Object/<init>()V
return
.end method

s X —A-Generate() 5k, HERBBIIE H K
.method public Generate(I)I

s AHE, RNBEFAANHERTE
.limit stack 2

y RITERERNTBHER, KHHRFSH
s ATXR—MERER %, #0&Hdavak it E

.limit locals 2

s HHaxold_value (FEFFAETEHERRTNER)

ldc 69069 s VEHafulE
iload_1 » old_valuefBRiEfEfifh BiRE &1
s R (BaHhsemnod 2A32;5H)

imul

y new_valueifF i FE AR TOES, TEAREER

ireturn

.end method

E3-4 jasmindh sz s MIBEHLE A Bl 1R

ZRFNEHSENITO -1 =R EBFEEENMEXR. RN, SEMBRFARE
IR, BAE XmainQF# (AERjrandGenerator 22— NMSTEF) . EERESZSN
BErE (EXE. initiCgHs4Ac ), %%Generateii%ﬁ‘a;%&%nigrﬁl#%yEéé&a‘é, AR
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WA A B LS A 28 Y & .

S jasminB it TiC g, & RKR_E—A 4 K%jrandGenerator.classfyJavadescid:,
Elava@BIHEH, INMROMRESHM MR —HARMER, mE3-5HR, X/ Mg
IR REGIR T —/jrandGeneratorfysel, IE7EM biksebesithi® 10k Generate 5 #; ,
BRI A B T 104-BENLEL .

public class jrandExample {
public static void main(String args[]) {
int i;
int old_value = 1;
jrandGenerator g = new jrandGenmerator();

for (i=0;i<10;i++) {
old_value = g.Generate(old_value);
System.out.println("Generated: " + old_value);

}

return;

K 3-5 i jrandGeneratorfiyJavafd

RIEB AT E - NMEBFERIT AL, REAA-NTRAOERE (CHAMRNE—
AEEVUBE 5 ) .

3.5 AEM@EM

IVME R RBIETJava—RIXTH, FHHF—FELIAE RSN RBFRL (O0P)
Rtk . BARHAELHEIasminggR (£ FHOOP, {HiXili#2—FiFryEik,

o JavaB FrfnjasminfR F LA ERFE e B class U R A RE I VMR T .

s KrjasminBFRER (FEHARN) RXHHGLSBEE ML AHIasnin, EEXFH
KIEHE, FTCA7ETon MeyerftyWebdd S B AH K AT Webih gihttp: //prenhall. com/ juola
o % oI

s HTAEAREARWESE, FUBAMRHERRORMERBR, JavafI VMgt F%k A
Gk EXA B, BEBRIL =K ERPjasniniZa, B ABRELL AR EE (FEf
RA) BIBREFPRERT.

cCHETEDNOBOMERENRE. 84 (BHHEERFIHILEES). B8 (it
BN UIRICHIES (BERmE/Camii4s).

o LSR8 4 H LT A Bl driEJavaZ Bk,

L4, AERVINULCHRES, LWHATEHFEMAEAESIINHRELRR. %5
2.1imit stack XEZEBEREKAXHARST, M. 1imit locals YEIXBERHTENEKX
BE,

3.6 I

L RESMICA[HIX IR A7
2. FIHEDSKERF-ISHOKRS (BEF).
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3. RN TR — M A E T RS R —MIEG S, —MERTE— &4
4 MRRZIET 1imitiCRAr 4, YREVjasminiR B aE T /END 9

3.7 mEIE

1.

E—/AJasminBfF, & THEIFERE—- M WebTE £,
There once wad a lady named Nan

Whose limericks never would scan

When she was asked why

She replied with a sigh.

“It’s because I always try to put as many syllables into the last line as I possibly can”

B—AjasminRF, BRI THRRMBARSOARN =fAEE,

- B—A-JasminBF, ALULTHRAERARKIIAR: Today is Monday, 9/19/2008,

4. B5—Ajasmin@BfF, WHHBERETEEY TRESHRM. XAME, XTFE HEe

25.003%TCHY THRA TARRE [E R 804/, T 48/ Nt 415,503 700 T /R i T k-l
AV /NEE, XTI 435 0056 TTAY I Ve 3 B9 PR AR A5 A /B,

BEFTTT-300 RN B AR E & AH386. BE—ABF, BEh TRBNS NGRS, RS

EHEORN., FTUERFS A MEEONE, (EE: WHRESH, ToFe
B EDZ=.)

2A29RX—HMIBAE RN A —k. B, 7E20004 . 200448 % 20084E HBL, MmBRAI—

TR HAETI9804£2A29R , MYAMWERRY:, B BF, SFktbHFLosts
DERRBAR. (RTLMRIRMEAFRERNAER.)

CSEENAR (BREIZA2SH), SETEENAMES K. (AR) ©REMN—AE

BIRERRTHEREEY BMWEZ., GXANEXJEH ¥R HTES 3 HSamuel Butcherilf B &
IE#RY, FgiskAButcher k), FiAEMBARE, HAKREHEEKE, HmodEE
RBEHBHE (BRERVAED) .

* Ry MR AE

* iZalyy mod 19

* %b4y/100

¢ % chy mod 100

» &dHbi4

o iZe kb mod 4

o A (b+8)/25

. kg A (b—f+1)/3

© (HHRY . April 20, 1876, vol, 13, p.487.
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o %hK(19 - a+b—d—g+15) mod 30

o &ikcla

e i&kHc mod 4

« EIH(3242 - e+2 - i—h—k) mod 7

o EmA(a+1l - h+22 - 1)/451

* &EpA(h+1—7 - m+114) mod 31

o HIES AR MH-T - m+114)/31.(3=3 f,4=4 ).
« HiET HREp+1

THXNEE, WETIONEBETHAMY,
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4.1 fbNELERIMERIRA

411 BEEE-IIT

rE2EmME3IE D, ROEH T BAIVMEIE TR EEHE ROBEELARIH;
SHBETRE, BEESEEATEREFITELNESREFT], BEFTENSLHR
D rbie NIt REAT TAE. MSCRARRAE, HENMWEERBRELHAXFHENRES, BN
BREAREFSIER IR R B HITES.

BB VMR IRER, AHE B i EYLR BRI, iifE, BFR
R HESEMYLEIE A A KN, EHEINFESFERAESENITE. A THRIT A FE
Mg, HENEENFEEEPRHYFES, BBEHFRTIEES, REES “4iliE4”
Bk, ERHU, a4 — N EMERFITHESE (PC) bk, SR NAIF&EFY
RAIGHI R, BREBEE - BT AMEE, GHRAEPCHIERMMAKELEY, EREER
BT T — %S

I AR “BWEL” FHR? BEPCARMIZEREMIG? Fxk EARXME, EA—
SREESELANFTIREL. Flin, RiremXEMEABRBIERFEINFIRENL. A,
BbipushX FERTIRE RN EHBAE T . bipushilE BRI FHEAT MR GFigTh sk
H32fu ), HERSHAMEEEARANSFY, —BEHTX&HES, bipushiyRERD
(0x10) FHEBMEBR-NEEANFY. Fwpkl, sipushif4 (0x11) FEBRABRAZIAN
RN BEREANEY (BR—AEEK). X0, iloadigsdmRINEANFY, BRTER
AR, 2T, iload 1HiERIE (0x1B) AZBREARIHERAL, X!
AFNHRFER,

BTFRIER/NEERE, A TRHAHNEASREMAESE, B - R AMRTEER
BEE, RE—RERKEUH TTREME T EY . PCHEF LK HESTIR/D, —HX
SERI MR BIAL T, WPCIR E A& M Bt AR EBRIVM A s TR A 5. Bk, AR
HIPCHEEMEEENF %, REFETEIRZEPTIBMDS, BIEHPC, REEREE
HIH B A LA R £ K.

EREEHILAANE S, XMESBHREN TEEENNgotoid, FHEMIF—EE
B2 e (R B i P X R 4, B ASEHI T EWEFRAHELLENESTIAESMEIR.
EERIES S, SEMEEI GRS MBS HgotoiEf, AILREET—%, B
RFEEET, BRIMEMRNOBEFEEREERMREN.

412 EBESTHRS

T SRPCE B HEMBEANRER A ‘BB~ 84, 5EEHBEE-BITRBAR,
— RIS FTRERBEMIM T . AT EXLBARME, jasminfR Kk £ HEHMHICRHES —H,
RS BTFRE (label), HEHRARIELNMEMEIAE. FEFANRASDLBIXHNR -
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5, BEMEDIHGERS. ZEABPC, FLMEAEYMIEY, RE4AHBRESNRE,
o, —TEBIEDRMMERMFHOE? Eirgibll, REMLR “4RE” 7 2
WA RERALFS], RSB ESTRG? NBFANAEE, HERE /M
SR—1T, IURESAREEMES, REFFR—-MRIETHESNT (AFEBnEF4a
B, LAFRIFL, #ROARAEEE, BR85S0 . EREHEEE—1LEHLE,
REA—-TEYNWEBEDPERRS (FMES) E42%. Flw.
goto Somewhere | :£PCHy{E ik E HSomewherefifi B

413 SHKERE. BR—TERN

MR RITHIRRE, BEHPCHREM AN T RREH LA - FERRBWEERE
fF, HAZIREELE (RE4-1), Y—REREBRABIPCEH, HLEREB BT
EHFEITRE,

X ERBA R TR BE bl F gotoiE 41,

s —siE
s F—si R
goto Alabel, BL{EMZHIE 158 F]ALabe)
s X AIEAHBkE
s XRIEDOSB
ALabel:
s HBEAIMX BRSO
s FHLAE# AR 4kEEE1T
:::: goto 0x3003 0x3000
" ? 0x3001
PC 7 0x3002
T&ig4 | oxom
\- T —Zefg s | 0x3003
0x3004
_\ — A goto 0x3003 0x3000
I (FoREY B 0x3001
PC __0x3004 : ? 0x3002
\ T—4&+54 | 0x3003
0x3004

El4-1 4T T —FkgotoiE A HYHRAE — AT A

BB (K&19704ELLKEA R Dijkstraf) k¥ A RMAT TIE), {#Mgoto
BEONREEEEITRE. —NRERETLRHIgoto T RER IR H— BRI B iR
ABIPCHEFEAEIBTFEER ML BEEMES . MRB L ERITREIARG, BHEA
Cho SRRIPAOLEMG (bodn) FFRBEEERAFHEESE, HELRSHBEHENFT
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BRI IFFEIIT. (B, FEIVMA, ASCIF465 (A) 3R Fistore 2, R4S
BRI E MR — AR S, AR TR A A KRB, RATIRBERN),
—MEERNE T ENRER T sotoiZB MR F A SRR ET S T Hik. MEHbgoto
AHMIEUNAES, ARFNBREN. FHRRNERFIE QYRR R E DT R
FZEBEEHENXAR., BE TENEREDF.

iload_1
iload_2
Branch:
iload_3
iadd
imul :

ZFFFTRRIEABRAL LHIREFRANIE, EARDTEEE L A gotolE M FIE3/N
T1oad_NiFm kAT, XK, FRERBEEMSHHEBRMAZ GEHRLL) EANHAHAN
. ERFEENERLT, EHAWTREZARILN (BEELEMRERFIRAESR), &
FESEEF RALM BT A % WIRE,

HFXAERE, SR “SHkmB” BEEAENIEHISEY, Wkt mBRmelEis
). SR, TEPLERRBEL, EARBA R EANTCSTET X PCHA LR Sk, Xk
BERA TR ERgoto,

Mo, A AHERF AR HeotolB IR RMER? SHMLABNEBTR LB HH
goto, MEMMEAEASKSIRRINIHEEM. B, BFMITEEERL (H:ZE Ly
FHIRI WA AT, XD WERS B TS ANRESR), XS RATREE
AR AR — AR R, EAR SRR AR H A4 B LR AR TR TR S FIR R,
(XHEEHAIELA “BAOBAHD” TN, EASHLEREBREHNARTEY). SRIEESL
RS IR EEREAN/BE OMN, K E, REEREUGES 02N RELAES
HET. BRESEASAANRRERUETHHIEE BRERILWER, BIILGEENEF
ASEHEXFIESR, BEEREHEL (WifiEOMNER) MEF RS HEREUNE TR
fRIE Ky, REREjasmindg, FHRMNMEEAESEBETBSISBEFNIER.

4.14 BEESSARASHEH

— A RBAGFAE BT EBX— KA. B4-2f184-35 HlfJava/C++ (BHREZEMIES
FnPascalgy R URITEIRFIF. BBl KIRIER 100+ B E B0, HEHRBEHBAM—L
BEHrESE, SRAFRERE RSB A NERAIEE —HILERHS . SRATE4E
HEME FAESHHALE, BEIREBHIT.

for (i=100; i > 0; i--) { for i := 100 downto 1 begin
// 51007k B R RIS end { T&IOO&E'E‘HEE'-]$‘I‘§} }
E4-2 FlavasiC++ BRI~ E4-3 FlPascal 5HIE My 7R

ATHITXNMERE TR, HEWEEEBKERNEBRREZRRAZETLCRER
(Ed) fT—k, - FERPBEROFRL, REBREDHD . mRTHEETO, WHRKRNE
KPAT, EXFELT, SREBERNFHRLE Rt 5E) » TN, mRHEEHTH
FTO0, A FHHRTEIFESIRFIEAIS .

JEIE#E, X WL ] L AYpop-and-if->0-gotosk ik, IERM, XMEERIEMBIIDH
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Zifgt, BEIFREXEHB jasmin, ZRMEI-4FR.

1dc 100 s FEAEHI00 (FBIRKE)
istore_1 s BESIEABEEMETA
LoopTop:
s B —Sede B B R S i
s R ENEHBER
iload_1 s WFLEFEAMBKRZES
iconst_ml s AL, ATRE
iadd s ARSI
istore_1 s ...
iload_1 v HEEFEAERES]
ifgt LoopTop s SR HEARTIER>0, #bKLoopToplz APC
s HER
s &N, TEEF

E4-4 —MHiasminBRg (JLP) SHRATER G

Kb b, XAR—AELEFRNES., REETIRSINDBEKRTO, EREEREF. A
i, SRR RHLERIESRIAERE TS (dfor (i=—1; i>0; i++)), NIAJavasiC++E B4
AIEAZIIT. jasminfRAVIRERAT IR, FALEHBHAVABNRSIREZBAZA, HE
HEFHIHECLRITT. ERREREEESDSE £ B BRI figotoiF .

4.2 gotopy IR

421 THRHERE

BB I A W gotogk & L & 1:45#% (unconditional branch), (BiRgotoifE4y), ZiEH A
R BB EHERA B EANSENIRES . KBNS ETRER GEBITHEER),
AR RziT—Bi RAREESFRSEERPIEBER, ik, BFAREELAGEDS
(conditional branch), KRR RER AW EAR R AW,

422 4R .

IVMEFORMEFMREESE (AHRA “Ffftgoo”), B ELEFMEEREMDINGE
AR (BERESHE/MR—BRHR), —MERHRERBREAT ML P —BE,
REREXTHHWBERART. DMTELEETO. WRAMENREHE, EHBEEIE
ERIFRS . BN, PCRE¥—HZHIHERET —KIED. MASHTRRMLEER (KT0.
MFORETO), MEHEHATHABRLNAS, XLEER-1PHT BE. HEEgoiFR
B ek, iR IEER AR,

F4-1 Jasminsp R HEMTE F L BIRE

Bhie top>0 top=0 top<0 42 3

ifeq X R FFReoto

ifne X X IR AE T Hhgoto

ifft X fnF/hFitgoto

ifge X X WRAFHEE T #teoto
ifgt X InFE K Fitgoto

ifle X X R/ EE Fiteoto

(goto) X X X (@&goto)




64 F—#p HBHFEMR

423 LLBIBIE

IMREFZGHEBRERE LRI, MMM REmiRa i iR i a
1L T SR (B M R F LRV R ST R, Bldm, RAETompBE AN KRS (A —a,
RN RERF R EETE), FRBE— N TEREAT. MRETE-ATE (L
HARTHARRITCE) MEAL OFE -1, flfn, TR W87 R B 5 0 R g3
SR UHTI, 2 BANYFAE S A phig iS558 3] Somewhere ;

1oad_3 s AR RS (R#4)
Tconst_1 3 HH’E‘»‘J%&&EA BT 8
Tcmp s BRI, EABKR

ifgt Somewhere s AMSR#3>1, $§§|J50mewhere

s IRBITEITIXE, M#3 <=1

ERREFRIEFAEREEN — A, 54 FF0ad_1, 1110ad_3, TcmpHELEAR
B RALR2, BEEA/HSG, REFEMHL
B LLBRBIEX TR BEN, RE#1/#2 — lemp — #3#4,
ERBRTE, RSP H N TRMNER. #l#z W% 541
RILERXMRF, REXEM. WHERTRE
EZATRBRERRMIBILE. EANLR
REXNEZEMFS(+1, 08—1), LE4-5
HIBIF

LB BN R 2R, (R AIEEES R 2, B4 RIEA ABF., &
i, BRRIEEE 75401 RS BRI AR RZ TR “RR—AH", BB HNaN, sxulepk
MR EESC I LRk B e R e A M T R R 522 #HR A (i B 3 & Bk SF 5 4 s FHORRO) ,
i SNaNHATHBR AR, HRF RARE — MR,

Bilgn, fRik—A-FBeE L —MEFEFIE, QI THAETEL4S (grade point average, gpa)
fE3.50LL LRy, ATHRE—NHERTEXNMREALTIFRSF, FPascal B BH—/EEE
Fr i TR -

if (gpa > 3.50) then
onhonerslist := true;

— & Fgpaft) Ak (Blin, FB—#HMEERRRERIRTRAELE) BATEEER
FHEFIRNZEZN., RTUER, mE—/%ERgpahyNaN, BEMENT3.50, Rifh, X
AR F gpak IRMi#E R, NaNRLiZELE S0 TR Bs . TVMAljasmini it TH AR
FHIELERHE 4 R X EAE T, 184 Fompg b R BAR TTIEBAIB AN IZ A S, HHRIBLEREL, 0
BH-1EA, FISMERREFHE AN PANaN, NERE], mER B ANaN, fempl IEE -1,
EIAE, ELERANTURE EE B 3ACI3g &R dempgfdempl, XFE A4 T A BFEERLIZER,

Lk HiPascal i Wi fjasmin G B FFAKBATT -

#3#4 AEHA2 >

B4-5 lempig 4B E

fload_l s MBLYENIZ A Bk Agpa

1dc 3.50 s FAgpaTIRsr 8 (3.50)

fempl y ¥opa 5 TR Bk, NaNg “fk”
ifle Skip , #FSkip, gpa>=TFRurH
iconst_1 s EAL (Fi/R1E: true)

iconst_2 s M “true” HABI#2 (EAHBEK/ A RE)
Skip: v BTEEIZFAE MO b EY
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424 HEBE

WRTRTE, BRRBAA/RECX MM T RRUHRE BB X, EHHETSHAEYS
BRTER, EAENR, jasminB A RE—FH XA HBHEH M EROER ) BRIV BL,
PR — R LR e SN B SRS AR IER RN (InR4-25TR).

R4-2 ZjasminP L R/BBIESHAS

if_icmpeq WMRE AN TELETRTITCENES
if_icmpne MRB_NTEREFTRETENER
if_icmplt MRE N THENTRFTENES
if_icmpge MRB A TERTRE TR TENEE
if_icmpgt MRE A TERRTHRIUCELS
if_icmple MRB A TLRNTRET R TENERE

A XERIENRBERZRE KM, CPUNEARFHEHBE NN TE, ARkicmp
BAMBERTE, THRERTREAKS, MERFRT BERBRAETSE MM (&
FBK) BERIME.

4.3 @EiriEfgN

ERPEST, EHSHNTEERSEMREEDER. € VMESEMHBIHEL
L) #ATLRESRENRERAREBREXFHE TEMRE B RE S, X —F
IR — T RUNREEZERIEYN, REREHSEH—BAH

431 ifigq

*4.2. 3R FEJasnind ANl Fk MR RAIG THTY R, RETHEIRFB BB
AR R E — RO, RN/ theniBAHBEL ZNS: —MREBR, %
FIBRRIEA RN BERITH—AED, HBREERTH S —HiED, XANCr+Hlavadhl .

if (a> 5) {
/7 (ifsh)
/7 f—eE
/] EE)LT

} else {
// (else#ibh)
/7 A
[/ THEIUT

/! TR ERE

ARG Fljasmin B AN T EN RIS (RikaREATRI— M REBERE).

1load_1 ; tnSafE#ld
ldc. 2 5 ; AL
Tcmp y EkEafns
ifle Else
s MREBTETXE, Ma > 5, HmhfTmwkifyae
; ETHER)S, Bitelset-4)
¢ B LA EgotoBkt
s ==X R T AT Y AR
goto Quit
Else: .
s IMRBTBTXE, Wa <= 5, FAHfTaIZelse T4
s ————IX R R T AT e seti bk
Quit:
s BEE AR bR E
s TR TRTE I fIE RS ENIES

}
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EAREMA ARG Z AERBEY EAMLIENIZEBAR., H3E, EFMBR
Bl p #RA AR Fif i flelse BIBL YR SR8 4, X B HFEMLE RHFT. jasminfiixss
W ZABARBHHRILERPC, MY L, BEEEXANOFRONRE SRR, BELE
AR AL, ARBESEBEIIFH, mEdkidifra (Blelse?47).

B RAIA ARG Tl E M E A iand, TorL R ibig4, SiB il K8 A A kiR,
Blgn, BATTAMTRERBLRaZETLTSMI02E (a>5Ha<10) HTEHE.

1load_1 , mFafe#lh

Tdc.2 5 | A5

Tcmp » bedgans
ifle Else

s anREfTEITiXE, Wa>s
1load..1 s InafE#lde
Tdc_2 10 ; #EAI0

Temp : bhiafnlo
ifge Else

s AREFTEITXE, Wa>5Ha<10
y B INAT4keE

43.2 5%

EREFBESHAWEERNTER . BFEFBRIR K EBERNREL R
KEHITERR ., B FOHGIEH., RIMRBEFMHARBREY, EEROTRE — 1 MRE,
RIGEFK M REMEIRINR HR BE R BX A TR . BAEABMT:

LoopTop: s THRSEFHHRXHIERE

iload_1 » ARSI RS

iconst_ml s BAELLKRNE M RER
ifne LoopTop ; (HTBEHIREEHITHE#=—-1)

s BEHIER .

XN LHAI R Pascalh fyrepeat f53F, siHRC. C++diJavadifiydo/whilefEoh,
T EAGRIwhi1efE3R, K4EBTEFERNE, BFREER—1THKMgoto, AEFEHER
HEMHBR, ERIREEBIEIRIIIYE LB, WTFHR:

Control:

iload_1 s BALBRE M REYR
iconst_ml s BALLBRE N EBEK

ifeq LoopOut | (BTSN =—1)
s SRR SRR HIHRIE

goto Control ;s 1E¥/5, BkFEH EFHN KM
LoopOut: , fRHgkiEit FEMAHHBETEXE

XN WA Swhile (0 1= 1) FHER. BRCARBRBII—FHR, B3
AR #Fdo/whilegsy, (H7EREGRT — N LHKGEBIATEIR, TR
goto LoopEnd s ELiZBkE:FTEIRMIX
LoopTop: ; s 5 EaREENIRE
LoopEnd:
iload_1 s BWALBHE - MREK

1:const_m1 s BEALLEHIE R ES
ifne LoopTop , (RIEHIFEEHITEHE# =—1)

s BERIER
XY E T —FgotolF MRIRAT,
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whilefnfor{BHRRIEME TR AL, —A Hit& BIBHAITER 0T HiR:
for (i=0;i<10;i++)
/7 g — e E
LA EN T
Lh:1g;(i<10) {
/7 BB
T4+4;
}
XEEMMEES WA FRNERSH, BEEWREEAEEA—-REEEENIRE,

RARE—JARE, whileZHgh L PRTELERN.
bipush @ | REWIUENT, WHMIZHE

istore_1l

goto LoopEnd , FL:BkALRIFEERMIR

LoopTop:

y SR STETR AR R

, #LigHH

iload_1 s M#LFEE A

iconst_1 v AL, AT

iadd s BRITBECLBER T i++

istore_1 v ... HBITARH (F—k)

o HIRERE, LEEA AR, dinc 11
LoopEnd:

iload_1 s BALLEMBE—MRER ()

bipush 10 | A lesgyss —4-afES (10)
ifle LoopTop , (iXIBHESEHTEHT#=-1)
RA5244#1 >= 10065 R 530

433 HBESHAT

MEFANAEE, RRAtoEDMRSRHEYEREY ., EIRFEEHIBEERRIT
— M5, BRFRAZNMBKEIIME. EEEMIET, HNBHSANETER—%, R
PLkBs L ERIA RIS, TREmS (offset), flfn, AFWGH, gotofifd (BRIERD
0xA7) JEHE—NHASH2FEY () BY. SMBERERFEABRFHRESNRER, H
HER, ZHELAIITE, PCAYEBEAPC +offset, IR RIBER %, FBORBRA 6
BEICMIsTIAED (RENENEZERAEFHIR), MaREBEEER, BF
BREATBE (BRRif/then/elseflFHFizR). EEIR L, REAMNRBETAFLN, HX
BEREZIBEDREREPC, FHREETLRIER. —AAHOMRBEXME T TEAIjasminiE.

Self:
goto Self

XHWFARBFABEN.

Mo, BFARWMMUEXSRBIE? 2ESHE, REBRTHTE. X&jasninz
RMCHRBAVESLEEHEERS. BFARERABERRTIUT, RAERBLIZLES
DRICHBOES, N TEXMLALE - MEENEENRE (HURFRANMAEE), B
RAR2NFHH (ERS) R, RARRALLAL32 000+ EKAIBkE (TERT/EHA M LA
k). M THRERKOBFESHIAM LHFILR?

X fEjasmin R G AR, B, BRTootodE & LU, ERH—Fgotowitsd (A
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BHFRA “Figoto”, SEELELAMRMEMRILOXCS), BESANHEHRLITFEMMgote, HFHR—
TERREY, EHAERFARITBRERSA200LFHEL. HTFRMBIVMEER A
F216 (K#64 000) =K, MBERET-AERKNFE, REREBELSRETFIES,
XAFHBRERDMR TiXAFE. 4iBF%goto SomewherefJiZMmt, Pz FH4BIEMR
BHRARTCHRENTIE, B HXATRECSIES, MRAEEMRBLA, FEEIEBH
B, BB SRR Rigotof&if X b2 METAYgoto_w,
—AEFENRERAFER N fre_ wi EEMEHSRNE R TN EBEBES. R
i, CREVEELERFAMMNKAENELTIRTHHSN . — M ERIBEMNE
IR BRITIRER A —A “Sud BBMHEH" M5 HkEN, wmE-6FR,
s RIEFEZEHE “ifne DistantLocation”

s (HRFARIE, AREAR S AT
s AERRE, TFELLifne_w

s LHRBESLIXATHEE

ifeq Skip  ERMRAI R R I

goto_w DistantLocation ; HEA#{IELuTRES
SKkip: s M — s

B4-6 —A "R HBRIRST BB, BAKERBEAEEATE

REHEHEB R/ N—H, —MFRICHESEX FXFFRLSA Ef S,
B IEIRE BRI BITEALMEM B R AR AR RH ISR EN. R
B REB T REER N EF E UREERMEFR, MTHR:

if (x> @ {
int x; [/ XRE—AFIX, SUBTHTX

x = -1;

}
1/ XH, HExBEFHAFEFERKIAE

ELRESPHRAEXMERE. FENBHER (CIRMER) EBE 2. B, 25
MRBERIE, mRERREN, —NEENTRETMHER, M T—FKiFDRfstore 2, NXE
BEEBRRWES,. BREHMN TOMNEEBLAESEFRE—NTEENEHN, H b&ﬁﬁﬁ*ﬁl
15 B RSN KB rBh T LA A H R IR A .

4.4 Rfil. Syracuse#f

441 BEEEN

e — X BN RS B — BT, BRITBETSyracuse® (BI3N+1) BHE, X4
RS EGE MR e, M EARAERR - EEENERARNEERARN, & ‘ITMIJ
BT A, XN .

o ARFNRL, WEIE,

o INEHNEAH, WHNTEA3N+L, HEkEE,

o ARENRBE, WIAFNEAN2, FHE4ksE,

AMERBEE, ERAEM—AEBREF BT, INIBREERSAEIL (K1),
BB ANRBLRRIIE XN B, S#—FHk, BEABERI—I—HRHANLIANEE £
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LEARELEL, ARXAERBTIERH.
16—8— 421
EAERBFTRREER RN K.
15— 46—23—70—35—106— 53~160—80—
40—20—10—5—16—8—4—2— |

ARHREIEERAORYE, REEEHN, WEAEANEEELZ S, LT ELTKAI
(BABERXRAUENELRATE/MTILHLSBAKESN), HRATREMR—T: M
B1FF4h, VRINATREZ LB A RERIAL?

442 igit
B ERA AR A A, MR BB EERE ., 478 H T FTIIE
EIBINRAHAD, HiasninBix M ERRARES HX M EENEER,

(¢ count_of_steps <- 0

(2) current_value <- 81

3) while (current_value != 1)

4) if (current_value is odd)

) current_value <- (current_value * 3) + 1
(6) else

(€D) current_value <~ (current_value / 2)
(¢)) endif

9 count_of_steps <- count_of_steps + 1

(10) endwhile

(@h)) final answer is count_of_steps

El4-7  AHREAIRSyracuse f 18

E4-THHRBFEFRMTBERTE, HiTEESR, RIS EMNBEEBRAEY (ALK
). $5IR, count_of_stepsT 7R A B R#1, Mcurrent_valuew 7N BT E
#2, B, 2. 5, 7, IMBEARSETHEZENEARRHIGT. B1THRHETHEFRGR
TR, XBEAEBREE BN —F, B RITENREER,

ME AR E 84T AR RYiflelse5H v FHE43 1R MBSk A, BRIk, FiI17 FHBRLL2
Ba$ (irem) BB RMELAELTRZ . MRLERZET0 (ificmpeq), MiHHKL
B, E4-SFHRBERHX—&. EARENEHERFIET, NE& LT, XMERE
BEHBEDHERENAD, EERFEFENMHA BRICAEXitHI—K) .

; if/elseIAOAA

iload_2 ; $#EAcurrent_value
iconst.2 |, @H2, UMEAEY
irem y HES%

iconst_@ s EbEE ¥ 50
if_icmpgt CaseOdd, #nE-BE 2%, HtiEFCase0dd

CaseEven: s MBEAR BB, BRIOAFEX MRS
s HAKERSHBIXAER
s BH2BRLI2H B ik
iload_2 s FAYEE
iconst_2  , EA2HTR
idiv s fRBRS:
istore_2 s FEARHE

B&l4-8 Syracuse$itE DN BB AYif/else L Hy
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goto Exit + BitCaseOddiith
Case0dd:
s HE#2TRLL33 1
iload_2 s A MAHIE
iconst_3 s IEASRTF®
mm s TS (BLIETERERIEREA 3+N)
iconst_1 s EALRFM
iadd s O (FEREAUMERE R 34N+1)
istore_2 s FRET A AR
Exit:
s if/elsesy XML O &
E4-8 (&%)
LFPAVREDHN A F while-loop£&E My N BB, ANE4-957 %,
s whilefy A O
LoopEntry:

iload_2 ; #2932 A current_value
iconst_1, wcurrent_value51pris

if_icmpeq  LoopExit , MRAE R FER LoopEXit

s A BRI RN LB

s iicount_of_steps@y U EiE

goto LoopEntry ; E&K4HEBIIEHAITRE

s FFEFRM

LoopExit:
s WhilefBERpYH O &

443 MESLH

Fl4-9  Syracuse$it B A EEIRHIwhileLEHy

XEEHTERRE,

s BB

.method public <init>(QV

aload_@
invokespecial
return

.end method

java/lang/Object/<init>(Q)V

.method public static main([Ljava/lang/String;)V

.1imit stack 2

s XEEHTROUE

.1imit Tocals 3 s FORGBEN GRERR)
s #FIRENH 88
s #2RNFIE

iconst_0 #1 <- 0

istore_]

bipush 81 s #2 <- 81

istore_2

TR
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LoopEntry:
iload_2 s M#23E Acurrent_value

iconst_] s $current_value51H%:
if_icmpeq LoopExit s IRAR%, BEESLoopExit

y SR ETERLENEY

s if/elsefyA O A
‘f1oad_2 s 3E Acurrent_value
iconst_2 o EA2, DUBE A E
irem s HEAS
iconst_9® s A SO0EkE
if_icmpgt CaseOdd s R, MERLFICaseddd
s AR#2R BB EIAfREX R
y BRI HE HfEhE
iload_2 s BEALEME
iconst 2 s EAZETR
idiv s B
istore_2 s B
goto Exit ; Bkt CaseOddiith
CaseOdd:
s RE#2FR L3 Nl
iload_2 s FEAMHIE
iconst_3 s EASHTF%R
imul s BT (BLEET-RERIER3+N)
iconst_1 s EALEFm
iadd s g (TR RERUE R 3+N+1)
istore_2 s HAFMEHIE
Exit: 5 $hiTidicount_of_stepst L EiE
iinc 11 s BIWTERESI
goto LoopEntry s TRUHBIMES, FEHRM
LoopExit:

s {TENZS % System.out R k)
getstatic java/lang/System/out Ljava/io/PrintStream;

iload 1 s EATEERHA S HTHTED
invokevirtual java/io/PrintStream/print1n(I)V

return s SERR
.end method

4.5 RIE

ZRBABETEXHSRAIEORE, XEJavam RARE— A switchiffy, fEHXFH S
BHENERRG, BE-MAEHE—NADAEZORNEF, mE4-1050R,
B, TR SREBIMEL—AMBRERE (Znif/elseifh)) REMR, HiBERESERF,

IVMiG gt T —MREH X (FLLEBEMRESR), BEREXSAFETRENTEER/S
EfRiE, FEMRMBRE: 2% (case) 355 (Flfn, MREEFESTHHEFIR12) BR

B,

WATHTAE, A EBBRREWIS. PLBREHE - SBES, HEVRERS

TREBRYE, HBBXETAHAMZFHI—4-, Tookupswitchig4ry—itk & —H s .

RS, WRETEERTRTE, WEFBREEIIZES,
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switch (monthno) {

// LA, mA. KA, R1I1AKIER

case 9 :

case 4 :

case 6 :

case 11 : days = 30; break;

/L FARA AR EAE 3R

case 1 : case 3 : case 5 : case 7 : case 8 : case 10 : case 12:

days = 31; break;

/] MRRBRT AL (REEEE)

case 2 : days = 28; break;

default : System.out.println("Error : Bad month!");
} // switch&kk

E4-10 fEJavafICiE S ML REEFIEN

iload_1 ; Bi%"monthno " fEfig7E#1p
tookupswitch ; BREBA
1 : Days31 H
2 : Days28 H
3 : Days3l ;
4 : Days30 ;
5 : Days31 H
6 : Days30 H
7 : Days3l H
8 : Days3l ;
9 : Days3@ H
10 : Days31 H
11 : Days3@ H
12 : Days31 H
default : ERROR ;
Days28:
bipush 28 s BEA28K
istore_2 S EBEIR (#2)
goto ExampleEnd
Days30:
bipush 30 P BAIE
istore_2 V o EBEIX (#2)
goto ExampleEnd
Days31:
bipush 31 i AR
istore_2 D HEEIR (#2)
goto ExampleEnd
Error:
R RS2 BRI EDTE, fngetstatic .../System/out
goto ExampleEnd
ExampleEnd:

S ERE
L b FF44 F1ookupswitch# & sk Fdefaul ti k2124718 M %hs LR — AR E AP
Bid  SHEDBFHREMIENARR, X&RLSFEZSEOHERLTELT, Hifijasmin
CHE (LRIVMENLRES) (ESHEHBRE 2. EIVMHLEDH (S5fETavap R
F), defaultix o> XBUAEAN, BEMEBIED—H, FHOERMHM T YRRFIHE
BREE. 5SEELBMNIEORR (BRTgotow), BBEEMR4ITHHE, EHAEHEN

AEBkEED] “@iL” MIfLE.
FELEFATE, mREACREY, WEEEENEY, BEEMMMBE (1, January)

~
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BITHEBALME (12, December) WiikA FMisidkit, XHEME, IVMBRRH®T Z—- AT
SMPEAIBRSERE, ZBBEREE, RREMEEMATRMER36, WT—/AMERRE3T, &
JERE38, kA, mMRE X TREEMRESE, XAWERTHRE—TEHAT, FHik, x4
HrERRhtableswitch, fERFEANT .

iload_1 s TRiZ"monthno" 7 figE#1p

tableswitch 1 12 s AL BERE, M1F)12
Days3t
Days28 ;
Days31 H
Days3@
Days31
Days30
Days31
Days31
Days30
Days31
Days30
Days31 H
default : Error

Days28:
bipush 28 s ALK
istore_2 s HECEIR (#2)
* goto ExampleEnd
Days30:
bipush 3@ S BRAIK

istore_2 s HoEFR (#2)
goto ExampleEnd

Days31:
bipush 31 s WAILR

istore_2 "
goto ExampleEnd HHMEIR (#2)

Error:
y BIRE BT ENYE, fngetstatic .. ./System/out
5 FITEIH—A IR E
goto ExampleEnd

ExampleEnd: -

s HBEGEN

TR
1ookupswitch/tableswitch@¥l 2853

lookupswitchfutableswitch#fi S X TEZ K BN 2%, BNAF YD P RALLN L
R, TRE, FE-NMXFAEINE2EN "REY Ke242H, #4FENpET A
BENBEFE.

%t FlookupswitchBy i ¥, jasminC BB A KA HE. HFENHEKE., FTERK
F¥BA 4£1ookupswitchi R (0xAB), FH—MFH A K fEdefaulty) X 3
TH¥&, BMAOXFERAFT RS (), FEE Y5 % %K UT AR TUH T & B RL B3 48 BE
HAFH R,

*tFtableswitch#y o, ETELF L RLETHH K, —tableswitchiE4
ERBEHBRBERDFY (0xAA), KEREE (FHARIFHFEY), BER— 434
WAFF % (XK FElow, low+1, low+2, ---high), BMESLEXENE LK KB,

fetableswitchfil ¥ — R EAIRERtableswitchtd &, KAMRBEMFIN, BE
MARRREREHHER. BFATEELERTRNERENEE, REHinsAhE
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KHEFE, WiAEBRME HFARARS, @, XERRMREWE TR, ELEW
BlFd, EWUAMRS (Day30) B A THEMEMER. MFTHA, defaultsy 3R SHME
HH,

L8R, XERERETSABFRRANEE, EEABFRMAEKRBE, —/-switch
ERHLARS R HEYNEAEERAFNIOED., EXERILT, HE - REMHK
EEMFELAREER S —&.

46 FHIRE

461 BEES .

EToEHEHN T ERRERE - DRERERTIE, T8 A bR E 3
—ATRARERR., SERFBIESTNHEETIEAR, Er— MRERE/BANBFEHE
f—ABiTREEERFERMNIT, XRTTREN. (LE4-11), ATHIX—4, BEE
ZH1E BLA R F R IS TN ik,

Partl. s g

s i —oeE

goto UtilityProcedure s M-S EANTATA TR
PartiReturn. .

s KRB A — g

Part2, y s

goto UtilityProcedure s R—AXRAWETHTAETHE
Part2Return.

s FHF 2R BE M — e R [R SE

UtilityProcedure.
. s MHERER(E
s HPTHERE

s FHIRIELH
goto 77?777 ; BEBEA9? PartlReturniiZPart2Return?
s A INEBGX A REK

B4-11 Bl fE B [

FENFERFRYREEFKRA ML, BARMEEEHBREA, XTFEFRINMELNE
% B, AT (BIEL) BEAPCENEBES Hik, R —H&REAH—,
ARG BRIEREIE A . RAXFNE L E R IDEGE % 6% (subroutine),

IVM#—Ajsr (BEEZITHIR) 4. FEARL, AHBREINEE, BRETHELE
A, jsrFnjsr_w, XFflFgotofngoto_w, HjsrigsdthiTht, HlkrBIEE (BREH
gotoff4—#) Fr%, WEMEBEBEFTTIES, EEEZH, HRLITENE (PC
+3), XREEHEISrIESE G T — K540, ZERAI—EHN2M 45H) &
BWEAZ A, R HEERIRS.
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Ba4% HH 4 H 75

#hFE B
JSTRIHLERIES
ATHNHERE A WAL, LRMOFERLEIsrELWIBT, JsrBnfd
FEFF (0xA8), JsrE&—M2F VW WREYE, FRA-NTHSHEER. BRRFEREE
4 E0x1000 —0x 10037 4% T i RAIHHE R,

]4-3 jsrESTHMF VB4

fir & 0x1000 0x1001 0x1002 0x1003
FHE 0xA8 0x00 0x10 0x3b
fER jsr Integer: 0x0010=16 istore_0

YisrfSdHAiTr, PCHEAEOxIO00 (REZX), FHEFHT —£HK4
(istore_0) fEAfr B0x1003,

AR THRBRANILGLRENFHRRENES. mERE THANTEL LS
BX— AN YA SRR . REEASFGIERTTHEAFRAERENE, XMER
HIsrEA EAMEAR BRI AL . XM BB — RS9 X Bfathat, 2H6R B2 =R
P, WHESSERETT,

FEIVM EHERBEME R —&, FELZL2EMNER. retifSAREHEKRLIRBIER L
B, mMEZZRHEREEL -5, ERNFHRSIABITHE - TESRERFIsriEs
(i) EANEFRE— T EYNRRERD, MEXHEZE, RAFREXMIE.
KB AT R E RSB L TR ERE, BFEAKSIRRT, WA avafiflx
MESTNR TN, XMAR SRS 8 ¥ AR FRE,

46.2 FHIFRREI R [ jsrfr® Heig
Bt 2% AT HIAL e[ ]
FHRA—FE AL Slava b i C++L BR %K

. BRI —TRENEERES, MXMESERF
FET MM ERTRER, — M URRIEFBAAITE 1
jsrir &

HEKRRE, EMBRIENTN—S6THRESN, &
HATEN— A B TR M T, BERLGRER.
HTHEBFERSMESRR, — MRENERFATHX
B AT —/ TGRSR, R SsrRoret i, ® [ ] v

F#]42Max (int A int B) PC| B Bk

BRI ERBE TR A G T, X
AMERGITHE GHEE) FMERZHIBAES, ik
BAMBEFA S (FEABE) A4 b, ME4-1B3FR, F4-12 jorii > FuERR

© LjsrigAMIThE, [H0x1003 (fEAHbht) #WEAZIMEA, PCHI{AZE #H0x1000+0x0010, BI0x1010, iX
B BRFEARNKE LA TH T BT - BEFHAE, Sretfs4Hurht, R E 72 E0x10038
iconst_O04F4, jsrowiRAAl, RAS B RATHHRE (HWMAl#TERKWBE), HBEPCHSE
Ao (LE4-12)
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£H2(B) ] max(A, B)

Z2H1(A)

B4-13 max(A B)RIHARE R
if_icmp? 245 AR A |RAVBOE HWELE, HETH (RER) XA . BLAESX S
2H, BAINIERAdup2E SR TREHMAF. ERZE, A R4 SR F it
AREEN, BRITEXFEEIIEHEEAL,
s Ri%X@Eisr Maxskil A

s WA OLSERE L
Max:
astore_1l s HHE B L F R B#1
dup? s BUHAN SHLEER
if_icmpgt Second s ANEA<B, ME:F
First:
;%FB,%uﬁﬁMﬁ&¢M%B
po
goto Exit
Second: _
;swl; p< B, FLAREHAZHIITHEHMERE
pop )
Exit:

ret 1 s BEF|FREEFIALE
¥ 1) #2 PrintString(String s)
VEAHE-AGITF, BIOBE GHER) -4 TH8, DR — A EenEs, Z8s
EEHER L, IEBRINMEESHTHR:
s Bigsx@Etjsr PrintDreamif
s EITEIN S B8R AR A
s iR Bt TE

PrintString:
o astorg_l s R R bk A i B#1

s RISEITEHIR B ERERA L

s WRMIZEL TR TE=1T
getstatic java/lang/System/out Ljava/i o/PrintStream

swap s WS EERERTIRAF R E .
invokevirtual java/io/PrintStream/printin(Ljava/lang/String;)V

ret 1 BEFFEEAPLE

g dastroe_1& ?store N X —/ i+, {HEFHAIE— i (KB ‘a’) WA
B—NMFA%. DUSES. BESE KB, getstaticfninvokevirtuaiXMifTIRIZC 2
BET., ZREBEEHAREERTREI FABRNWARZADBEEA, XRRAFER
ASystem.outit EFIAASBENFH ik, — B, redgd b AFL A AE AR B
e, R, BEEBDEEEA “ERARE EREHNTITE, EAXN FHRESATHE
HERCEHEARREEAIFHEMAGER. MREFARERAX M REESE, bRTFEE
BT R, E—H#h, SFEAFHRE, EEMREMERLEHHEER FFHIEHABRF

. ARK, BABNSEEFMERNER—ARHER,
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® AT 42
FRFIBHMERER, HTRERMETFHABNERIER. TELORE 2R

s EAEITEINE—A8/17
1dc "‘Twas brillig, and the slithy toves"
s JRTEPrintStringFFabiy T+ FIR
jsr PrintString ; X#7LAES HRE
s EEAFEERS

v LAZEMCIR 5 ki
1dc “Did gyre and gimble in the wabe." .
jsr PrintString

Tdc "A11l mimsy were the borogroves"
jsr PrintString

1dc "And the mome raths outgrabe."
jsr PrintString

y RERE ST AR AL
1dc "(from Jabberwocky, by Lewis Carroll1)"

return SBRH 5, HABRNCRITEN T EH

BEMBEFN—AERRAEES:- 404, (KL, EERPE - NRENEBIR, 57
ASHTENHR, RERARB—ITIAT 20?7 EEEMR, FREE AR IEX/4EIRT? )

s FTEDXISLHT - Rk /RAYERJabberwocky U — B

. class public jabberwocky
.super java/lang/Object

s BERIRER
.method public <init>()V
aload_0

invokespecial java/lang/Object/<init>()V
return
.end methad

.method public static main(Ljava/lang/String;)V
.limit stack 2
.limit locals 2

s EAEITHHE -8/
1dc "Twas brillig, and the slithy toves"
s FAZEPrintStringIFaM T HIR

Jsr PrintString  , XFFLAURGLEE
s BETAHRERS
s EAZEICIAY 5 2 gk sk

1dc "Did gyre and gimble in the wabe."
jsr PrintString

E4-14 THIRAFINTERE (5 ER)
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Tdc "A11 mimsy were the borogroves
jsr PrintString

1dc "And the mome raths outgrabe."
Jsr PrintString

s KIETAELILSI AR
“1dc "(from Jabberwocky, by Lewis C

return

s BATENRY & S8 6 AR Hekk
(fEE B LA T )

3

PrintString:
astore_l

s FFIR I H bt AEBI#1
s RIRETEIN S E B AR
y WRIZES THTEH =17

swap

s BB IE SRR R

ret 1 s BEEI AL B

.end method

s BT, FABRMNCSITH TXE

y REEAFHIRBHETIsr PrintStringif

getstatic java/lang/System/out Ljava/io/PrintStream;

invokevirtual java/io/PrintStream/printin(Ljava/lang/String;)V

arroll)"

E4-14  (£2)

4.7 BIF. sHIREEFEMAT

471 [EEEEN

AEGN ANTmEE (314159 R E S
JLBL) . BFERRMFAHEN ERERE? £
MELEHELRB TREH %, BE—HFALE
e BV Fetei R IR 3 8 sk G A
BRINEXBELHXFFEN—ER, %Y
% George de Buffon{ F .

%k (RS SHh) 7 E4-1587 BRI E
FErhs CiE, i MRIE CETRED P IEH X IRA
FHEMMET . FeBle, —HEAHFRANTRS—
BRAEPEN. ATFESELRERASEA,
B EERR4, RNERE?, HHERHER Y,
X, RO CESFRENNHREA R,

LD €1

=1-h 1,-1

B4-15 ZEeRignfhiitaER
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BATEE, ARBRAT B p E 100004 €&, BATBIHSH KL78544 & i BN ES,
BMEETHERHRELEL LRR, HBHRERASE.

ERR 7l B AR AR RiB L (Monte Carlo simulation) , 34 {4750 B8 38 22 [A] (K5 W
SEAHER, XTEAHERRMEBZANIEEE NS, EhRTIHMITEIEE R
MEBHIIES, FARANTHE CCEERmE? Hhn—REAMNTERSN) HkEE ST -
B REERBE R BREHIRE.

472 igit

3409 TTR T LB A AR A — RO IR AN bR AniR . ZEBR—F R R R AV AT h AR
BEULAVEY, (EXEEM—EEK, FENELE (ERERATH) SN IEHENERE
X, HEBFEBEERNARRMSS ARERSE., XREREEERTHIE.

BRECLASE, ZERFTRERMNUESR, —AATFREOCEY, —MATFHPRNNE
B TEE-ANCE, aRAEPHELER (x.y), WHGHFEAYENRY+y*<1°,

FROX A IR I DY RS R B AN 4- 16771 . [RIREL A B B9 65 # R 5 B B S AT BELAIL A 2 BR LA
BRGEVBIIR Mk, FLALRIHERERORR, RABREE (FFRERAKN
ERESMER) ROKBRIRHE H —Aif/then B 4R LT, B2, XMBFTRAREER TR
tREIES (RJavadiPascal) HIERLHHKETFIRIL,

(1 total_hits <- @

2) for (total_darts := 1 up to 10000)

3) generate (x,y) position for new dart
(C)) if ( (x,y) inside circle )

(5) total_hits <- total_hits + 1

(6) endif

) endfor

(8) final answer is (total_hits / 10000)

(9 FINAL final answer is (total_hits / 10000) * 4

E4-16 RZFRIEH BRI R

XA ERBAT R B A, BZhRE S SHITR AR B % n/4,

MFER, RITFFEZLOHRNBEAETRE, - EFARREEILBR TR Y
RIE, EHERMIBERRRELACEN (x, y) %48, BABAEEARRENBEILEE
BFGIRRERME. BENBHISHOCLMAEMESTTRET.

Rk, mRZEE#FASHIRE (EAHFRE) Tomydts, WAEKEERA, T
TR AR RS B a1 P AT 5SS .

fload_4 s M#AFE AxELR

dup s WEMCEH

fmul ~
fload_5 ¢ #SER A ysidR

dup s AHARCE R

fmul

fadd s HHExAZ + yr2
feconst_1 s IEALHFHBE
fcmpg . s bE

ifgt Skip s GNRIEBSH, WIEEBISkip
iinc 1 1 s TR AT S

Skip: , WEEMHH

© MEWRAWERNARXADT LT, TEAMEREE AR,
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BATTLAMES3 42 AE — D REVLSCE R B, A YA S R A, R TFEMHR
R b -

; HHBa*oldvalue
1dc2_w 65537 s BRL2A16+1, TEREARK %
iload_3 s oldvalueBifEfi 4 B B #3
i21 s Holdvaluedi ik K85
Tmul s iR
s add ¢
Tdc2_w 5 ; CRES, FfEh— K
Jadd s HhnElaxoldvalue
y Zhfmod mAyRE
Tdc2_w 4294967291 , HmiE AK
Trem s HHEE
123 AR
dup 3 i%ﬂn %Tﬁfg
istore_3 s AT IRFERESIE
i2f v HEHORIE A
Tdc 4294967291.0 ; {ENIFAEEEAN
fdiv s BRE:, BEI0,)ha%
s RS IR THES
XA W A B B Ry SR F BRI L
473 BRESXH
XEEHTRBNREE.
y B R RIS Ep IR

.class public pi
.super java/lang/Object

;s BEMR

.method public <init>()V
aload_0
invokespecial java/lang/Object/<init>()V
return

.end method

.method public static main([Ljava/lang/String;)V
.limit stack 4
.limit locals 7

iconst_0 s EA IR RER RO

istore_1 v KEfE#E

iconst_0 v EA BN CER R

istore_2 v BB ER E#2rh

iconst_1 y FEREYLE A SRR IR

istore_3 v LS R B R EE#3
Head:

iload_1 s AR CENER

1dc 10000 y 5100007k 8ELES

if_icmpgt End s AR £ F10000, BHESR
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jsr Random s AxSBERIREBEYLITE A%

fstore 4 s HAERETI#4

jsr Random v AySARIR B PLIE AR

fstore 5 s FAEEEI#5

fload 4 s M#AEE A x&sdr

dup v REH

fmul

fload 5 s M#SEEA yssER

dup + REH

foul

fadd s HHEIXA2 + yA2

fconst_1 + EALHT %

fcmpg s ftbig

ifgt Skip s TNRIEBSE, WEBISKip

iinc 2 1 s B TERR RN RS
Skip:

iinc 1 1 s BWEHL PR EBE R EY

goto Head s HEEBIER NS
Random:

astore 6 s FAEEEE

s HEa*xoldvalue

ldc2_w 65837 , afi2r16+1, fRfiEhEBes

iload_3 s oldvalueZEfigh Bt & #3

i21 s Hroldvaluedkif bk ¥

1lmul s FERS

s add ¢

ldc2_w 5 y Ch5, FREAKEY

ladd s IEinBEa*oldvalue

s FEERAmod mpuA

ldc2_w 2147483647 ; hmiEA(E

lrem s R

12i y iR R

dup s B, ATHER

istore_3 v AT RS

i2f s PRI S

ldc 2147483647.0 {ENFAEEAM

fdiv s HBRIE, BEII0, )%

ret 6 s AR B T#6 RIS
End:

iload_2 s FEANTAAACER

iof s HRE AR

iload_1 y BASCER

i2f s WRPSHLE

fdiv s fERE:, HEHE (pi/d)

ldc 4.0 s FLl4

fmul s BIIR&MRE

s FITED
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getstatic java/lang/System/out Ljava/io/PrintStream;

swap s SR ER )
invokevirtual java/io/PrintStream/println(F)V
return
.end method
4.8 AEMIEm

* YEEAERITHESHCEFEMEECPUNENEFITESE (PC) b, ZEEHBRT,
BR—FRLSBEDIT, PCRrEMLLER BEENES,

c HER S REPCHNE, BMSFBHEINRTERTRE., XEEARERIES
& Ay gigotoiB 4y,

 (EMEERHEB EARNSHE — MRS (label), #nSRE—AF, BEFIHTF—
MRE+R, iR ERBHHALE,

* gotoiBMPITRI R KM . EHIE BRI RS BIRITAA,

o IV RFINKHEBIHEHHBEIHIRME (LTRERHES), XEfgd MR H—
AV, IR R B R/ INVRIE Sk B R BB E R AR AE 1F F A ERES- BT R A,

e 2emp RFIIEM A T IER BB MEELES . X254 N HEAR I H PR A8 M R R %,
HRBE—ANSZEREAT. FTRNTEANSBETEAEAL, O~ 1808, ix
NEMBER T A T/RENI 11484,

o if_icmp?? 5448 icmpiE MRIThAE S i F 2R B R FIME A B h— &84 .

*F;L b, RiflelseiFMAwhile XM FMIEHILE ML RAELRESHINAKERTE
FUEEE R T,

* TookupswitchfitableswitchifE/mE#t—RridfT ZBEBIEAN N B, T cBlcasesk
switchiF AR, X FTREEL— R FIRYif/elseiE AE F3K.

o FHIRM LIERERZHPCHI YA ERMAL, HETHIRE KK BB EfFiEah
B, fEjasmintgh, XoBI3tR Fisrfiretissd., 52BEMILEZIAR, hELBEH,
retif SMZERPE &P IHREE AL, BHK, FHEHHOE-NRERE Lastore
#8]1e, ALME (EAR) BEALENERGEDBHTER.

49 &

1. At KQIVMA R B — 1 BB EAFPC?

BRI S T SRiE = P EH?

- IR A TFOS/PFONER" H£4EIVMEFSEWBRIG? mRERSA, RaMEHRE?
.NaN (FR—%) KFs/hFom?

. PRAn{ e jasmindh Ay — vif/else-if/else-if/elseds i 45467

. gotofngoto_wz RIAH A ZH? AR fre_wiE 45?2

. FEE4-SH YL AE B i remg i E — 5B 2T {84, Juolay “multiple cat skinning” EEHE
HEEEEEAAELM L%, REEHRE—®FE:, Hiandk#ie -1 EHOFEEYS? A
ior/B 47

8. AR LR /E B L MVE?

9. B4- 14 IR R 47 MIFREMTA?

10, (FEHMEREBRFR) AFEFRBEIsrfretiVis g AG? FHA T,

e B = WY B N VO R ]
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4.10 HwEIH

LE—/A8FF, #e/hTHRETNINRBRARE,

2. ELHRWMAARN G LM ATHNRERERF, —MEABMIHES, —MEAREK/R
R4S, ERRIPLE LB s TR ER?

3. 5B, MERBEA-NTEBETRNNOEARE, BREEEA T KBYRTEEDN
NEJBR B . PRANTHIRE A 2 BHB R A i HH 2

4. 5—ARF, EHBHEN=13*17F1e=11LBRSAMBEMRE (R REELWeb LEHXA
Bik).

5.a. 5—ABF, WREYSRAERFZNRS . 8alih, ERFRIRAKRBHE R ER 4
. BEYLA B 1EI1067100 00040, B/ MR B %5 /0 75 B B SR AR MBI 90 % 55
RN, WREIER RS 7

b. FEFE—NIFHIE R R a, o, mAIE,
c. FHRTE—ANTHIERENa, . mYE,
d. (FEEXEERFR) EE R HETchi-F MR E KRS R E.






5w MAHAARSHEE. EkilREH

5.1 EAERIEH

S e L LS A A L RIS, SRR L, IvMIRTSREE
B3 TR PR sh Ha VMBS AN TR TERAERSSSH, DREFRLAF S
ErE s PR AL —, JRIT. AEBHETRA (L FRERLEE | e T b 1 AL E5 1 AU
B, {Hin, IVMAEEF ik (method ) HEiafTfE R E BE&RIFED, HE—THikfm
Eopl mor Sk e F s, Ak F. R —4CPURM il ZNEFHRILEE
#* FHETHE TSR AR ETT . TS TN SN. r e, ui rEENEE
Fe T M 3 [ Hodnh—-8E2E ), IR RS8N L0t B R4t o ¥l b+ et K SR T
gt al.

AfllHh, HL B g YR A Y MR R A L R R AN T R I, BT R Sl
MBS R LR ETE R, R E M TRUMG TR, LT, PawerFC (I
HERHLAG R AL Macineosh) A2 EEMTHE. AT Pentivmd] Windaws
FCHF IR TFERE T,

IV MFERE ST A P R E R E R, A — T IVMET, REWEE
— e A B | iy — T TVMETHEE WL $EHRIE. Bl - TR b E
R R B A T e TR AR, Doel fIAMDIS TR — AR H TR e, L
LS T rhERSR S, Liak, | ARUE TSR £ TR IEFEE A R o -,
ST A [ B S L ES T T SO0 TR M, THARAE R & TRk B — e
el LTk T .

52 CPUEH

5.2.1 EiE—1PEFETHRe

NEH R A R R T AR R I e R e e — i, 5 BELA R e
HMﬂﬂﬁ.ﬁ%Hﬂﬁmmﬂﬂ_%ﬂmmﬂﬁﬂiHﬁ¥—¢MH¢ﬂHuﬁm,mé
Ef+mﬂﬂﬁlﬂhﬂﬁﬁﬂﬁ?ﬁmﬂmiﬁiﬂ=ﬁm&iﬂM#EE&NMMhmm
TG HAR A BER B ETSERY Bk, TSR T — .

AR b, TROPERR AU Y B AR . AATL TR RAURLIE TR A2y, 2R A e
Pk BTay 1 b LS ILURPNRR T, TR 6 0 ) B TE M AR ORI M 1 H 2 1073 (R SR AR
B, B R AT EE M- S S R R Wiz f, AnAETE G S e
s fy CPUASE BEte ., Al CPUMRR A —E AR o & REteal,
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EAFIRER, LAXMRmEENFRREEELA RN, FRN, fim, CEIEA
B S EZRT & AT BERR SRBIGE, BAARAR BRI, B
ERERROBAE, RFABHORERE. BECACHENREFXHEE, FEBER
REREE, CRAMNEERELENSGE. Bk, TRHNM—ERRE—ROBEREET
BB HEALAMEEE.

522 %i1E

EHREHLEMAE R —F o R RER —F AT EANBF., RTREESHL, RiSE
TREMB—AMWI, HAFEEETHEIESEADBRORE LR RN, 5HERE
AAEETERONMAEZTERERNER . RE—ACPU (HERAH-MELSRHER), it
FHLAn{A] Bz fHX B0 T 49

BRTHX - NER—XRTTH, BRAXREBRERFLNEAEREES— —FHES
HIEEER M (time-sharing), ESH(ERIME A A T8, HEHES AHELE (BEAZL
BHIZETA ., CPULIZEBRRMB AR ), ARSI, 2M5x /M A
T, KA ARBAARER-BARMEFCPU, HTLUXMYM HR T, HEVLSHEEER
FELEEEEL, BEBRFAXMER RURE, RETE, 4aTPCkZ) #NE EuH,
HEAMARFREEE ISR MELMRFNAEXER., REMNE S MESERES QMTH (&
MBS BB MARIXMA L), HEIRFRERMZTETFARARRE,

HTR2MEE, S MBRFLIAREBHRSIHET, SNRFEABIEE bR,
H—FHHE, TENWEES -HAKLENGTREBEH S BERARHCPU, xALE
BIHPBRFHIRER, ME2EEWRERAHTEE, BERRFFLE/EF, B
ERERENVEFETHEREHEMGHESF, HAKHBRL2HN, BERS (GRS,
MacOS, OS X, J3EMS-DOS) #i%T %8 PRBFIRRE R, SERNISEREN
e, MERFERALENFMEIRE ABIBRIRE DS — X B B A R A,
HHEXTBER P S5E:E AR RZES.,

523 EBELHEMKL .

MBHEIN— MG EREEERESRTHERE, fl, 2% HANIESMILER
fF LML E, FREXGRHESIGTHAERE, IHRAERELHAETIVMLE, i
il0ad 0454, iload 04tk EXHFMAIToad 0EAKER (14FY) HABBEH. (4
R, JLFENHEBSERRBERA, BREROLSABLLMBEBEEER#245,) R TEE
fTRIRF, FE4RS2%ER, SitE i Rt

Flan, £ LEBARNEZERFRES, “HHANRRERREFRER" HiER—ER
MR, —NESEROFE R BT REANGFREEV L ERAEmER. RIFHE
AR RBERERLE (G2H) NIEEBIHEBREREE. SRACPURE /I FH
BRAREFHEFAR R, FUAKRESHE - KREBEBRNGFHREBEE R, XMFHESE
H#ZYH (DMA) 2REARUENEFOEARS LR, X0, HBNMFERPGR
ARBE (Fl, A—1TRERLFEHBE) Rinte5HEI S EABELBAENRERD.
XA R BAR M AT RIFRIET RXTACEEE AR AR, G THATRE GXMHAT
BRIERASIMDIHAT, BB SHIR) FTLMR KR BB FRIA BORE .,

524 kL
{ECPUTERERM B MG RXEEREHHDH RINITELE S &4, EOFR
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RAEMEL, —MTREREE—AHAACELKES. HTEHX—A, CPUBELF A
Bk, BAEHIBE-IT R RFERERLEZ K FRNES.

FT! XEATER? BITETEMRERREST, BEEMRESISAHE, WA
BB RUARAMAI KA E . DL, —HEAB B —ME KB, RAEK AN
HH#E40ERERI LSS (TRRFEELSH), MRAKKBASRENAT TR, RE
FRBBAERENT I A. REAFEEPLLHICKE, ELRNWFCETWTRT,
FTEABA T —HAK T . BN DR EE 1L it i, {BRFTLAH 10RKESF
%, LB BERA IO RAIIKBEB S, B NEFROIBRREEEL,
BIIATRR-KRAKLE, MERARAE—NESHY, KENAEHSNIRHHK.
EEERN—ABT, mRBERSORRELE, BB RRBABARNL, 2HiX2xpt
sEt, WCKILBAT TR, REHRICHE DS RBBA BRI, XHHAELR
bHzfT.

ARFECPUBETXFES DM, B, HCPUR—#B EEMIT—£HE4AN, CPU
MZNR ELEAREMIEST. HXEHREMGTERN, TS OEERESH
WIT. XHFRLIR AR S BIR (instruction prefetch) ; FECPUREZBEX &KL ZET,
BB T, EX &AL, K L, CPURIM RS FR&EsS, HRTLAERE
RIBTRINACEE P R RE 4, a0 S-1FNES-2F7R, XHARKEER (latency) — M EME
MFFEBIGE R R T E R AR A ——HR TR iR #EH % (throughput), BICPU%E

POREM AL AVHE 4 K
2p.m. 3p.m. 4p.m. 5p.m. 6p.m. 7p.m.
BEAR il 2
AT 1 2
g 1 2
B5-1 JEdRfLBEd: 6 /M RBERK
2p.m. 3p.m. 4p.m. S5p.m. 6p.m. 7p.m.
e | fdl 2 H1#3 fi#a
AT k-3 f$2 f#E3 piE-2
. ' e 2 f#3 R4

BS-2 HkMLBER: 64/ ABEIT 2k

WKLY BB HRAHFN, RRTFREMTEN, B¥HN. HEROUTEILE
KRERBRBEL %, fitn, HYUHTERFIATPowerPC (603eR) RA—N4BRMAL,
WLARIB AL B £ 4% RES . B TIBRERMMER, HHESANEFBACPU, EAT-KE
BACENES. &S —BERY, SRR RETOTTEIZESHME, FEN
MR BIRBIEREYK, REREHIAKNE=Z/NE (RFHNER) WT. BREZA/F
DY B EERREENNFER, HERBTETHEMLEARE (85-3),

ATERKCHEBRTERARR, RAEEZ-ERLHES, FAEE-—EETFRH
Hzh. Bk, HAERBUKXEBHEABRNEEZT. WROER, mBX—-KiES, &8
TOMLER I —RERISE R, (HRIESIHIT, HIRERNES, RBEELNME. MK
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FRFIESHITH, TTRKERART SHRES (AHEKD Sk, BELGAKSBE
EHE, mERSNMFREFRE-NTBEENARER. BENBRESMNRARRIZSE AR
PERYIHIRD, MR SRR THE PRI EX — A

lus 2us 3us 4us Sus 6us
ik 41 42 43
SR BEL | 42 | 43
AT 4l HL2 843
5 w41 | a2 | 43

E5-3 2PowerPCRYE A £k

Fofty AWK B T5 ZRE R A B IR A7 0 23 4 B A T 8B IR MBI . X — % BB R
TGO RRFHD, Blan “jump if less than” (ALR/DFRikEs), —HBF TX&KHES, T
— RIS ELRA THEAFIINESFT—5%, BEokATHESBIRCHES—RINTTRER
MERW—H&. FXE, RMOEADZMERB—&, BARGERBTHRAROITELER,
HEH R EZER. EAGEBIBREA AT, REHEIADEE BRBEIRE
GEEEHAKLERE - BRET) 7. FEFERGERLFAORE, FEEBERRE
EHFEF, TRELFTHT . BXOHFLLE, HRELINTERE, REETREFRAK
= GXEFERNTERE, EARBRSREN). ZRIX—%H, REFEFHFERN
FBEARMIEE S, LUMEASR IR ERRIATE. #BHM (branch prediction) RHHFEHLIEM
EEPITHES X (LIRHEBEIRR) WEAR. ETX—K0, HEILBASEDITES, P4
MERBLATRETLAN ., XELREFRFEFREORKUE, MRBNBEWAREHY
AHEENZMENFFE D MRBURE RN, XECEHEES, HELE-E0
Wik LEF M. TURR, BFRNOERBRERASEE, wRTENBNES, ST
#H— LI ]

BN ZME LM A SO FEMEIEHRN, HARBELRDIELLARY . BER
AR E REFATANGE R R ATRERY . flan, X5 forfE3RAIHL AR AIDE % 45— b
M—MMLTEARERLEN (AfE) %%, BRKSRURBHRBUTAL—K (EB¥EREL
TR), REAREKEBRII—REBS T XML T AR T LA H99.9%
MHERE., TRV TRECEEIMHBRSNGE. R - HBHES ST TRK,
i B AKREEAEB R, BTN EX —RBASEBRY . GHAXRNEFHTRE
B, LEHIIELTLALIARCEZFKLIRITHHEE L (90%LL L) BNEET.

525 HEirRERLEHN
BREZAFABLSHEGEALIAFEERBERANBREZERERRAL. FALER
Z—RRFEEAFAWN BRI, WREFELSORTHEBENAERSE S, WAk
XK Y Bt AT &ty . EARRACENBEREER A AT ZEARNES. AT
TEHBMX— A, FEEBE-BATEAR—EL, HERRIFESKRBR—FES, MEARN
H-NEFLCEBES K, (BR, SREZEHENESIII—HEFBRBHERS.)
RAFICPUL RIS T HllR R FER IR IE, — A RUMBFRE—-NEICHRRABEY
M—AEE, MERBHMEEERE. KL, B—T-RVTHLESX, FMHAR
WALIAT—AZPRS. IR-NEFPRRELWRESR, BEERSHEFLLE, KibHa
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At FTLAR X FfE Rl . 5ERTHRMISIMDIIT AR, X£&—FMIMD (£i84, LK)
HiT. A—FKEAREELEEEZHS (TRREFARYE) M, B5—KFAKTIRESEH
A —AELARKRE (TRERMB—NFHE),

W FEFR
Connection Machine

WREBT B NEEWHFTH#E, &F— T Thinking Machines 2 & £ 204 £804
5Kl # # Connection Machinetk £ 44, CM-1 (FAXH T EHRMWIRACM-2) A4
BT HH65536 N T RAMET, EMR—NMBIHIbIRESE, FAKWETHSRHHA
HEHE WPRAEAEE XMEBABIENAEBRRLHEAN ‘AL
(nanoinstruction), CM-5E 4L R s #EH 16384NMNTH WAL E R, ERE MRERHE A
WHBEAGSUnT S, XBUAEREBTEAT, ERULTUGE, TEREEIH, Hx
KRB RN HTHE,

RAEHCM- 1R —F e hlETERRER, EMEHF AN ET, XBEKE I HE
BAE—RBYEK—M2B WMLk (12-way hypercube) ARz — 3% 5 £ 0 W %,
FEFAWETHETUREMRER, AL, Connecion MachinesE 2 3 35 # A .4 3t
ATEH e, MABR—#, FHBHELD  EREKRAEHWELRY, —MHETE
BEEBAWTERS, EREFARFIONHETTUNERBAKLHE, ALAKRE
WA, CM-17 PUHF K E64KESIMDHAT, HEBHE, TASAHEREKRE, HHECM-
SHEEABROEBEHBHASPARCE F, FH K FTSIMDAE (RAR—#H) WEKRT
MIMD, H % CM-5# & 2kH & 7 Bl tnBeowul fHL 2 3 4T 40 2 o e % 38 K.

5.3 FFfESRiLK

ATEHBREHRTREIRE, FRIOSTHEERRKESEE. 85, HEILTRHEEE
R el A, CAMEHRNA LR XEE. B, FREMZGLEEMES, A r
R AR BE A WebBI BT 28 _EIRIREIRIF-HIRT B BIMIZTAT RAHBAIA

5.3.1 cachefFfiis2

326 FRAITEN, BANFHFEEMERR2? (H4010) M. B E, XniFsd
H%F FHAGBHIERES . Mkl E, HENWFRENFEHSFEAEE/NEZ, M TE R
FRECREANEEIARRENT. BREENE, BFAEEL /MR EHBNESY
FRIR/N—ERS (bbfn, WebB Kk THM AR RAEIREIE A drikdb A &),

ERERAESHARMREE,: WAL, ARNEME S BFEILLASE EMEENNR
RARM., ATFERENXR, BROGHELRFRALER. KBIBFERX—MHZHAE
ER/INEHAR, BHXEEEENTEIRAZAEMESN. RECPULRFESWLIA
22 3GHzAS T3 BE (HN0.3~0.5ns AT — &R 4) ., BRKE i .0 EIERRE,
£ B 776 38 WO B B AR 50~100ns, X BERRELFELMRT , HELECPULL 18 T RHE
40015, ATHRIERSHRMEE, HENVLRALCEIEERENFMSE, LEFRE/NGS
GREBZILIEEY), FAycachefpfikdl. (iEfE “CASH” 724488, I AkiEzhifAlcacher, &
BE ‘B, EHESRBHLEHLYEEANTEX IR HB cache 7 fif 25 FLAECPUE
ERXFHKIBHREB R R], cacheFRE R AT MERAL - RENIES, CPUR &L
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BExEFHMY, BFARSGARBAL., KEHITEIZFMPcache: —% (L1) cachefi
FCPURAH BLACPURE EETT: W% (L2) cacheZ2—HBHRMEREM S, FiE
CPUfLFEMh k. IEIRETHAZRY, L1 cachedl BRI H BB, XBREL] cache XEF/),
(B R B R B RRIEERER .

532 7FigEmE

AL FROHEIRB 22N ARNFEEITEA. (SR, 4T EIA2YN T
RIReHE, ) X Eesbhbe L TRFFTRRERFHER . S8, EMTHHRILAT R4 E 2 R B
RTFFIRENEFFREE, BEOBRBRRTHEINAGERSERLES PEBWERH
#E. BFARAEX—wEEMRCE, mMREnE 28, KFhEEEEEliicy
E—RfriauE, KETREERANEE,

FREEEEHAARBERANIIME, HEZEIRE, ERURZLVEE, RS
TR R TR LR, REBRIR2FEER AP RBEFAREH RIS @M.
BRBEREFEURENARERABIBOIMTRAARRZEARN, MAFETEEXTHT
WERFARERZE, AP onERSRARE - ZEFHERN %54, XHhEi T
FEAT LR, FAXREE, FUALERKRRA. NERKNYERTHSELEER
AbZSiE A SR E AR Y/, H P RBEFEREGIZ S mE Yy E e, FHAESREN
WA FR Y EFESNEN TR,

EEMERZT, SESHTERAMLILEYEB ISR, AR ERTEES
HRESSwEEHESHNHEMLER, XA SR T SRR — ek =R GZ8EF
%) Bk B— ke (WEEER), XMEMSROURFHEbILZE BEFHRAE
FERE . AT R UTARESX AN R, B 1R L3246 I PowerPC ok il X A Hodth S B 47 i T EL AN
LA 4B, ASFARIE SR —%H, TEFHRH,

5.3.3 HEikibitikif

B (1 A B R o E L O 05 B R R A bk B e, MR b IL R B DMK R R A
Fi (BAR, RAETHEBFRGHEERAEREN), EXFERLT, wEibitiE (a8
Hgstipht AR, HH RAelRFI4GBMAEM R . RFEAHERE T RR -2k,
BA SR ERMEIE, EEhiEa® ATRoRENERTENL, BRABT-1TE
B Btz oh, REBBIERFLRET HIMEFM LR H

5.3.4 TUibibieik

T IEEA R AR —/E bt (nR A% ), CPUNFRERASE
B 4B k2R A BB B SA A, FRobELMaEA R, fln, BT LUE L—412440
IR SGEEY KHILE, EXFER T, BEBIRIE UREE— T RENBREH R,
XABFERERENRER LT A RG240 BHIBFRIRAFVSID (Virtual Segment
IDentifier) , 3/ HEClbiik 244 IV SIDFNE 8 ek AR 28 L H BT AR, AN S-4BT7R . XAk
Rl T —AFRas2tr bt , BAESSALIRE £ MO TIBS (R 3R

Biltn, HEALED MR B0x13572468 (—A32fkht) . B4EL (Ox1) FRTTHALE
BEERFFE, H—PBRIEXNBEFFHLEHEOXAAAAAA (2401). HiLESEM
TE Ak B L HE B — AN 26 RO IEOXAAAAAA3572468, H—T5E, MR FBI—NBFED
R — A B iR dbhL, {HE B9 % MI{ER0xBBBBBB, ¥ /& FIyiiL#R0xBBBBBB
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3572468, Ak, WABFHRIE—NZEM®RE, ATMBAFEIRRGAVSID, XRBET R
HRAR BA LAl REFE PR AT RO BR R A R RO 72 i b

B (AEE) L |
L I J
7 111z 284
[* BEHESRE (16fL)
0
1
2 )
! )
BRI
A —
ﬁﬁmﬁ(m&) wEE (1267)
JiFE (20£%)
| I
y
bt (3201)

El5-4 FERIEPowerPCHY B S E

AR, TRAUEYAR2BFM4E (14PB). BRIAETMES Kb LD EET 54
—AFRUF. WEFESESATE, SBMHUER/DE4196FT (29B). BA5200HEHL
Hunk WTLABEA b 40P BUARIRAF (X R — 2447 VSIDAN— A~ A B #05% 48 s ik o 8B A9 1641
TARIAA) F—A12RI TN RBREME. HRIREFE—ETE, LRERWEHR, A—1
200 B A BT BN E ., BidER, 40 TIARIRR B V20E R T L. 71X
AEREIESE, BERIE b RE TN PN LR E.

EHARITERIBLLSANER, BREMEETES-4LUE, AEXBTREE T RET
e, HEICAM 2E#TXFOLTR? BB N FL. BE, ARBENMEUFHEENT
EHEEHRGEDEEMET. HTTEALEERM, TULREMNRE, REHENRE
ERAMES RS, GmER, (X&KL “BLFEMY HEWEREE, RIS RH
EERAINFRT, MAREA. XESUHHEVLLAEER R AR R ST HLYEEFE R AR
ZHRF.) B~ E TR ERFFHENEE, R—ZEit LR AR RS
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Hibit. BJ5, ETHITVCENSRBE—ERE L¥MT LW, TERDAOHKETEBR
o EEMAET, XERERATESBRFRSEINERTIRHIEA . X0 HE
BWATLABARIES “Rig” (BFRNETERHERERRAZTNESARE) , “HAgHE
5" (APREFESAFIRREE, BEERAEEEABFAREAN) » RE “W/E” &
BRE (EMEFTHETGHTIRE). XA IR RFRSRIERKNEEIE.

54 Mgk

5.4.1 H-%fFiEE

AT BEMREIMNEIIMERE, SMR—E R RERLIECPUBE b FIRYEERS . BV Bkt
HUETEMJLFHEME B B ERER, #—-ANERNET, —R&ENITE
REgorphiERA 1204 F, XBHRERLOE T 02— DEA-NTH. —&IGHAHEHLERK
KR Z RIREB ST 100, 000, 00035kIfni%. Wik, HEHNIZREBENTECEERW
Rl ZBUIR & B FACE R YE . (HR T BNLIEREAT BRI AnfaT BB A5 K et b0 7 8 288 A i SRR

ReEX— B —NEH 2R, EMERRTEFNRE. AERHRBTHX
ABRIEHR T

while (#F @ T)

FE—&IL

PR T 289 R SE

REAFRAZBFIFCPU, BACPURBALERBEMAREMERGHEERLET.
EBRA L REERERAN-S&, BOAHEN T4k @mn R RaE e g An
T,

542 rgALTE

SeE B IR REFNERAN G EREL - TEF B RN EHR R A B EAER
RIACER, EMRAER, CPURHWIYATRIES, REFALRTRINEFECEIZFR,

XEER AR L B E LA AL BB R A W B A S Y — e fids . CPURIL AR RFRE
HhWiES, PWESHBERENEETE, ke, LEREARERN, FRENRE-
WAT R A &AL, CPUREMBIHNTPCARiEN T —&ES, MEERASPHRFAL
BERdiinER. REHEFREE GRFREdcalIRisrBm—1THIR—#) BXAE,
E R R A BR R SRTUMEE RTRNEMLCE . (ERARERERXTENLY,
E—EHlbiREE M PR B EEER,) EPCEBFNEE, HEILEE (BK
MFEFHIRE) BIEES.

TERE > HHELF, FTRERI I 4S8 OB —A/Nvg(E (Ebfn10) . XEBERAZ
T REPRIMEXP, 05l RER, CPURSBEHTF BT &R+ AIGEX00, H
BHSTIZEH ARG, RISl k4, CPURIBKEOx01, fRitkie, @¥, MEERN
R R B AL R R — R EBRA, RRBEHISBE R IESS R kb TERRER L.,

SRR R T AL EAL B T LAKE ) Bl RGNS RILE . flan, CPUs B RILLE AL —
A NERE R BT (X2t 88 il TR AR ARTE) . 2Ek S BEMTHI,
AP AP, BETENE AN PRSI RSN, REEEIPCERF,
FEFHCERFELRTFIAE LT XY, ARBRAZETRERTEFO LT, 2R
BREATUER, HFEAFHBRFRE .



FH5F FRKALH A ERAHEN 93

543 SihgrilE:. MARE

EME R, FRLEBEECPU, EHEMIMEZAET—RKREEREBT, X
SPELTLEE B AR BNRK B Y, TRTRER R E R, CRRTERNHRR. TN
ML R B R . TRETTRILER WY, SBFEABR TR,

RTEEMARERAERNXBHAE. F—, ABSAEYH, BREFREBIAR
RIS —RN AL, XRREBLIY T/ A B, BEERS EE
WAILAER - MR B REAER. B, /I HUREE - RERAgEHELR, nE
RAMERANMERNSLRZHE, BLRLRERDEE. ERBAARL, £H2EHE
BRERA, XTREUENE DB RRIL. RN EEDITURECPUL
H—IFMESTARTIHE, REEHENMRENRIA. 8% NS EATEKEXHEMGE,
BRAFHENREXME (—R&EHAACKNOWLEDGER ) X MEE . BiaHtmits
ABXA-STARTH B BRARERITESR, HBICPUSEHI A & HAUSTOPIE ({4 B, Bt R
ACPURME EMIR & R B, IR TRSZGE KR FE.

5.5 FE@MH

 EDREAUIAL, TVMAS: 2 T8 R0k R 45 e IR TRk A5 0 T8 A9 S5 PRz i R 1,
BEGATHNES, TEMICLFRTREBEAUERIE b B tkae, XA
FE 92 2 133 PR O T A B8t

s —FRERIH PR R 5 AR E S A W E AR T —— /N, EEMEM, (BiXE
BE-EEHF B FTE.

c P —FHRERGHEERNGTR ANAFAE) RELFE-DHIRGTZERF. @it
i, HENEBMELX A, XBEEFEIREENRANGT, FARFABRART.
« ATRIMIAMETER R IR LS/ MRRFR, OIses X R Feigs i
THAMER. THREIFRELE TXRNEF, FRBr T RN BB EE LA
BRI K. PentiumibFE 3 BRIRHLE A RINL R B 4 LUE Ik B PERE .

s —AEHRIBAT £ FAR A HIHT R AR Mt Re. ERIM TR SRS E, SIMDIHAT
ARFTMIMDHAT,

s BiE-PATRBI S AETHR, OB BRIFHAT, XRPEFRA R AL
T REBH R B E A HRE R, B, EHIT—FELHRERZR T —K#E4, BIE
IR, THEYLLAEBERE M R 100%HI3R & .

« BIREB RSB BA UK B EHIE Tk, 58T RIBECE T RA SRR M 5 51
—FnE BRI SR,

* i@id K il cache 75 fif 25 Nk U5 (7] 22 1 F A B8 R o ok 2 77k 25 L IRI e 1

s FRESEEREA, MEHFEHESET, REHEIERFEERSBURERTED
FiEes.

o ETELS T R ERME AR, #A T IEVVRIIR T A BRSO & A TR St

* RHHE A BRI AR T VLA IR EARIL 1R, WX Mt iR R4 .

56 3
1. SKBRHHEALAIGR L 7 i B G-I VMM AR AR5 2R HY
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2. a. 1284 ICPU 5644 CPUAE LL A Al 89

b XA FHLBERL?
—EREEFREBATHF AT HFRRAFHERBLSH TIVMA G
ARERARE, RITEXIVMEG REHEIAHER? 40
RTEERFRIBAE, HHEANEREOEALRE.
- PRANMAT R EEFE T B2 F 2 1 ookupswitch$g 47
R TIRAFRIGAE, AHBENBIRELCEERRE.
8. cachefnfil e E R A NBE LA MBRH 2 WA
9. BB E M A Y WA BT RIKHE AR — /i B A bR
10. A BIBRUOS BIIGH AR R WA EA?

N Ny W



6% Intel 8088

6.1 T

19814 IBME A T EME —RANAUEH, BEBEHERAHEEMILE SRS
IBM-PC, {EA—MEXHER AT RN, F B A BAIBMA B4 7= (R Apples 7
E&fE, BERRTEFENY, SRILPRARBHITENLATFE), ERETEXN
BTy, LIPS ST AR,

M REALAEAKNE, RATA, AMTRBMASITA LR EYLmSRF, X
AHEILNERE A2 hintel A R HlE R, RS R8088, 4K, S088MIEAITENIRET
BANRIB088IR 1T,

MEEA L, 8088REZREH, BETRAMMB086KI, WAEH ZAIMK BRI,
MR EN, BAFMEESERES. XEETRET086H A 166 %IR8 EL&, BiLl
— I HFFRNLWATTH - EREEREEMEE, 088 A MR ML, FLIMCPUE]
s 2 AT MBRETRENR A ER 2, HE088EHNEFREEFET L,
X ELPES TIBM-PCRIR A trtk (BILR®E T HHTHHH).

B % % T8088HIIBM-PCRYKLZY, IntelMIIBMA T — A REMTHILKETEH.
80286 (RAEBOIB6HAIRIT, EHEENAUENTIG EHE—ERET) HRESHERMAT
R&4H8088, HHBfTRIEEWLEL8088HTR £, 80286:% i Z£IBM-PC/AT (Advanced
Technology, Si#tHiAR) RIERl, HWHHRAPC/AT,

BO3BOHMN T HHSMIKR, HEFFHOMABEERT (BRI, XEBEH
HENER . B/SHI80486F0Pentium (X #480586) XA RE—F S, XIGEHEITEhi¥4nit
. XEFHOTR, MEERMAER, BHHEIRAB0x86RF,

MEFEL UL, 8088 AR —BHEXR, AMERARRANMIEHE (Fla, xR
FATUE S g ma, EmEmSEme), el 5 bE T ERARRBEMERE
REMLLE, A, Intel 80xB6 RFUIER™ M4 T 4ih B4 H A HIFI AR EIE R R R A NIR
W, Hlgn, FE19954, LPentiumBAilkt, LB H AEEMIICTHEIB0486 R LisfTik.
Inteli% i+ FENWEH REB AN EWEFRIRECLRFTREA GX AT E BTN II2 5
LERAFNEEH:, anApple), TIRBR D486 MIRFFIIARREB AEPentium bizfr, BFEA
REAEENTPBAEANRE, XEREI9814AIBM-PCHEIRBFIIREBAEIRNPILE
7. SR, ENEEFARREARSR#ZA, FlankEREMm (&MAPCLI4MHZELT,
B R FERIBFTE B ERI10006%), BEMNEE PR, BRERNREMMER, wRAR.
USBig#&%., MTmERANFME, EAE088x TH A K Pentiumfk REEHMIREEERM.

6.2 HAHKRLEH

6.21 hRAEHET
FEEHMRER LR, Intel 8088 CPURIK S AL EEEH MK, GHIVM (E6-1),
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BRREFE—HEREFET, BBABIEHIEH B 80 8RR 4 A BT
BB, HEBALURBRITE L MERSEEN., TEHFE— M EREENE,

FE—AERBR TS8R WEE ., ERVEESD (filtn, FHBHOKER) REEREMN,
BOSBHLEB/NFTIRAY “BAFAFHE". TRIVMAL, XEERHAF B HARLARBIN R B4,
EMNUAFMARRSHA, XEFHFENLA

AX BX CX DX

SI DI BP SP

REBCMNERABAETES, HEEAXZEFHFRNSHMAIBEtEAE R, CMEEERER
TEth—, fldn, CPUE LA EH

CXYEM IR, AX/DXEM— Tt
RURBEABRILOFFEX, SINDIFES o an T
SRR R (STRIDIY BIAR R IR E N
BIFIB4REE]), TBPHAFRHHATRIES L2 L&
SR R RN RS, [ FEETS |

BT X EHGE, 8088154 — Lk — S o
BHEEE, ENAAT—ROHEY, X FABLES) B
BRERHBEENEIP (B4HH) 56
%, IPEAERERGIT —&IE4 0L,
(FEHAMAINEh, I HEBTRERAR s LU
RSB REPC, BRI SAAR,) IR
%7%® (CS, SS, DSFES) FFX#ihM U U
FEMTERE R, A AR BRI IR 1 O N P,

¥ift. BEFLAGSH & REF—4H S IhAyNr

HRYASENER, mE—TRELRE

HAHOHRIES, R —A %,
XEREERMEIT, XEHRESEE @ ——=—=——————————

H—-N16iMI T3, KR ERBIHITI6 &6-1 8088CPURE A

frabE, mRBTEEREEFRABES

R/h—&mEr, BFATCAERERS [T T T 1 T T O T O
BBy, BN, AXEEB TR AXFHEH (1669
S HBASRMFFRER, BIIHEY AHFHB (36K) | ALHEE (%)

AH (%) AL (fR) F#a& (E6-2). B
AT HoHEE - T EBNEFSE,
CUE—#2 HIB L BARMENFHEBORE. MBREAXFHEZMBLIEOxS6T8, XH
A ALWRIEOXTS, i AHRIEOXS6, KMl , MMHBALERREEAXFHFRANANETEN
0x5600, XFhRI4y 3t T FiA W98 77 S 80ARSL, BXHAF 8 LA RI 9 HBHABLEF A7 2%,
F%

E6-2 8088rh Ay 2k Ris

808877 2 LR BT A ERR LM 6B A FF SHBBRER TN, TRTIVM, 80883 H
TR SERIOR, EASERES (B, BahEE, WERMEETHRE, EEEMA
BAEA), 8088H AR LAEMMUBARAFSERLHASHE, EHEDEHFATHERMS
RIHRIE. B, BATAFSAERME A BIEAMUL, wAH#F 5 BARFRNIGE A B iR fFIMUL,
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BRI 2E T 8088 L HAL R SER A ATE - MR 1, M7 BE 28 Uy I 2145 M4 o Fudd
B, DEmEEREE, XTEHBFEACE, BT —ANhSIAs A4 A8t (FPU),
EAFPUR B H ORI HHE, BNFERMEATEHEESYE, FLURHERASR, #
FHEXEFGFEPHOBEBRALTANZARSR, SAEITEARREMAL, S2ESMIERM
BB E, A —EHMAEFSE, WEMEFPUR—Es (Fldn, FPUAEH QRS HH
%) FEHRATEEETRBH,

6.2.2 "EE-HITRIMB

8088V HLIE-HAT A HSIVMIYJL PR s IPE 7 8 I EH TR S, 2
Bk (HIPHAFEIETR) PROREHREN (B) IHSFFEP, 54— BERY, PEFES
METBIERNEL (#5 T—&4E4), BUHAHE4ABHCPURT.

ME—HURRGIRRIPEFE A SNER. AT RALMIE, IPHFR AREIHF6500041FF
ok, REH S BBOS000 XA RIIIES . RELEKRH TRFNGA/D: BRARFEGEH
64K, FiERIR, T—HHRNFMEERERMFRMR TX RS, Lbs bR_AEBI 125
Coliop 1D 3 e: b =1 1N

6.2.3 7FfESE

MF—A 160 FFAIHEN., BTFHFRATELRS (£465000) MR, XERELMIFSR
(B, IP) HAHMIEREES AL R LA H 65000 R R E, DIBURASREEE XM TS, HEAE
BREME S, CRIE—AYoEIEE . HUX AP SCACESR M S T 251864 B B AL
B, XEERESEEFTENRY:,) BMEAEI9814E, 64K ik i\ ARIAEE /MNIA R,

KTFX—REAE THRRFR. BASHHRESEENER/T R BT RS —F i
HEH, mERT (REEEAXNET)., XERF-AIHT/MIKESR (FFRFHEH)
B &R, BRHEDIRE £ 754 8% R AT 8.

8088iki1& R FMME i . 8088RUTFEZR i BIA64KBIIER . B/ BEAE &6
MR FRERLZRBOEEEFS, X8 R A i, £t hfeAN
BEX. BB, BREXRGEMBHIREGES.

BMEAE, BEEX— A LhRELE, REFSAGRI66I%K. HIEN (HRRA%H
SHHI) ik R RAREBREERERLIGC (BN TEBIN —HHIME, K—AT N E)
BS5HNMEREEEXIPHE FRARBE) M. i, mRERFFEFRENER
0xC000, 3X:H5 3 B MOXCO000F 44, fEBBOX00005 % (2047) 47 BOxC0000, Tiiks
BOX35ATH 3t i 3t i BOxC35A7, x4r B I — N ERX R —A~ %,

(X TBRARE—ES4KAERNFIHEAFEINEER ., MBBIEOX259AR & LB
SaHHE HO0Xx259A0, sk b, EA—ALAT A3 HIE0LS RV BARE —/ vl B R B AL

ELRELWER, BEIX2SIAMEBRENREBE j CO00:35A7

0x80414 H: ezt Hi ik (0x259A0+0x8041) & F BHatE
£z EOx2D9E1, 24 T ML, XHERRIX BT HE . (c

BB RBEAEX, Fla259A : 8041, FEXFBEAA, -nnnn

£ 2 HoHE MOX00000 (0000 : 0000) FOXFFFEF (F000 : +[3]s]a]7]
FFFF), MiZERBRNE, BEARLE.: REEXMER

o E ., (2 8F000 : FFFF4 & fif EFFFF : 000F, ShRsr € 3 5 A7

IR LR i B F888 : T77F (4nfE6-3), H6-3 Bt EBIHEER
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BEFHAR, NMBREFEEFRANEBREFERRAEXARMFERBENA.
ANE . v

*CS (RBDE) . RIGRHFHFS SIPBREE UHLETHITHIRS (BFERE) FAEES

HILE.

*DS (K#RR): BHWEFHFEE5EMAFFRAX, BX, CXFDXBA#HIX £ BB

ERITIIA],

*SS (#B): RBHEFRGRFFE (SPHIBP) BAE KN, AESENANETR,

THHETRXITNE.

*ES (FimBt). MpmBtarsrad A TR, B, MR—AABFRATEEEER

h— /B,

EBER A B AR AR, RV REEHFE2PANAERALE, BNIMB, BIfEX 774k
ZRELE P UL AT E A, AL RHE AT AR EANEFT
fig. kb b, BfFARGEHFASI2ZKATRFNZER, s, YHEL7#EEE8HIMB
M 5 LA TR, 8088k E LR RFIMBER™HEET, BiEPentium,
Pentiummr 77 8 U5 IR A T RAKHIARIR, MR B84 T IMBARIBRH,

6.2.4 ig&InsMG

BRI EYL B —HLIN B RS, NEANEAMDRE, LKoo iieg
Hil, UREEMEESETRIEFWERIL. BRUKERERRRIZE. BTET0x86/#HL.2
A, BRI T AR 5 80884 MR & R E L.

R, AHEN (CURHENIRIE) WilA, @ RARELHEDEitfso, 4
SN—ERE BB TEL. fltn, REUTEYAER EWHIDERFIZE ), FH LIDEH]
BRHESAL L LES., XN IDEEH| & FEMH# —HiEL, XHELZTLABAIDER AR
FheE. HZEHBNFRLESEX LRBHENES, EATBREXEHMENEIENES.
EBEREFERTETLAR I EMNIDERIEH HEMEMPC, PCI (Peripheral
Component Interconnection¥MEAMFHE) HE T RUREL, BERSEMITEHRERE.
WFB T A AR USB (Universal Serial Busifi B f7 82k ) E#., XAEMXFHUSB
Bi%% (ANRARBHETENNL) R4 TARBLNERER . USBEHEAGSE R LT
ks, RWEMLR, KRR EMNERAS (UIREfTME) . USBi O daER e
B, HEILPURSKNEESXEEEEFE. A, NEFRABNMA, USBRHIREREBFA
RERERFSUSBEHIZRER, AKRBEMLT 5REEEHES.

6.3 CHiET

6.3.1 #FR{EMIIU

80887E HF} 45 £ —/~CISC (Complex Instruction Set ComputingZ 454 iHHE) H#E
Rfl, CISCHEERITHIRESR SRR, HAREFEFNINREMRSE K, CISCRIHHI—AEIEN
B o AT AL AR G A R I HLES R VECL 2 R AR R 5 AT X8 ¥ BIR B Intel ATiR
HEMAR LR B EEEHANRILTRE.

HTFHFERELR, PMAIVMAERRSEFES, EF2BERREHARE. £IVM
H, REREMIEH “add” BREB T, ML THRTNEHE/AENME B 3h4EM, 3 BEMEE R,
ZREBH A B ERT. 7E80880, 1HHBAR T s BIF 5 4420+ B it (R A 7EWF B
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BB AT BAEE L
HL, 8088REJIFSRAMERMMEHK, WT:
Bhin s RIER, @2, TR

A RAERRR AR (R EIShdst), 0% MR IERCH AR A IR 4
(5 sre) . HABARBIEIRE TR (RIERIRTLFURER), HHELRREE
HAReh. Bk, MFCXHMESAXHF MMM (BI2f: ADD) GFLBMREEAXH),
S0SSIL4RIE & 44

ADD AX, X s HIFHIE LAX=AX+CX

T A8 IGHEMSHE, LG (8x8) MRRMMLES . kb, BATLUE
6t AL, BAHREMRT, Bi

ADD AH, BL ; AH = AH + BL

BOBBI Yo 6385 T A iy okt TTLAR AN 75 A 4 A OB 28 MR AR U 177
BT R, EFLLERT, RSO PIT SR B o A0 R A T B eh T FIOOE, X MERh
HEBHRAL, SHAL, BTRFALIGTRIL, THYRBEREASBARRS,

ADD AX, 1 ; AX = AX + 1

HR, ERELRESA () BIERFIHRS, 3 BRI B H R A&
SEERP L. BAILERIKRCISCHIMRE, FAERERIEEIVMAS & 7 % 5 5
i ——— IR A VB T 1T 35— A & AT e

SN R A7 B (A FTCA O BB M, 5 LSS R A (A T R B R 1
Mok, B, ARBXEE —ASMIEATME, RATIFH T E AT CL o 4 B 5 3
W, S (1) RESEBBXEMAZIR (WERHRERFR) b8t

Mok
ADD  CL, [BX] s CL=CL+BXZE SIMI7E R T RAF RO
KRR, HREMNSMEHR. EETEMAIESIEENTERR .
ADD BX, 1 s BX3#1
ADD  [BX], 1 » BXYRIHIIE 1

EAAFAARR? ERAR RS EBX R 4000, AT — A IR HBX b Rl
M, %F4001, M2 F, B RIERABREBXIE (1544000), TRHEMTREES
BERTEA000 A, (KB b, XEA AR, FEMEc4 TR, AF L, RERNG
BA000 TR E—ME, ERBRIFAEERTY, ¥, NF, SREMLOKXY, FikiE
BLAE 4 REAVE R B A A/ NIE? ) S0, BT

ADD AX, [4000h] s H4000h A {H SAXAE M
BB T0x4000 (5455 RN i T R BBATNEE B OARRED 1 GHLMIAO ) ok IR A1 1642
1, SRR SAXHERINERN, EXAMATH, BADREFEBERA T EHE XN
R, RIMSRAERENR.

xR H R A T LT R4 AMADDRMES, BRAFEAGIS. B, H—4%
BRERI—AFEERM, B EHETSFERRE A FEBSEMATAM, R
EH—AIE S HE BRE TR NOEAMERE AR, AT, H—EHETSS—
AR E BARMR R AR, KRR — AR — R BRSSP, S AETE
A B AR R R AR, FEMN—E8ES, WENSNRARN, TEEH2NETA
M.
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ADD AX, BX s HES-HES
ADD AX, [4000] ; AHR-FTE
ADD AX, 4000 s JrRME-FF%

ADD [4000], AX  FHHR-TFHSE

ADD [4000], 4000 ; SLHME-TFi5eE

ADD [3000], [4000] + &k GFHESR-FHES%
ADD 4000, AX s AA3] SIRME-{ER

EREANRELR AT REBABE TROILEGERR, ENS0G, ATERAXEH
#1ET HPRAy8088%FsR (MitRE) HE4MFEMMMT Hitk. RUNEFR (REHEFS)
FIRE RIS BB BEAXTHF RN AR KM FFREBERFERES. (RNEIVMH
ELEFE TixRkigS, A load MEAEMEMN T Toadit 4RI &, BUIEMHELE,
REZILGmEXN TRENAXE AT EREX FRIBICH, MRCHEFH & XIRBIXMEwk
RgE4SHER, READESINED. XEREMRCHABZBENLCHESESFARA
BAX RS TEN.) XMARRSEMNIRHOFFERAR LERYEME, PR,

BOBBAMN T RIMI R MNE— B ELVR—NFEROEANEL . AXFHEBEH—1662H
FInEEMALE a8 FIE— 800 B n2E,
632 HAESE

MHFREBAHREE LOERBELER. B, "THSUBHEA R BARELT
AREFEABAR

SUB  BX, AX ; BX = BX - AX

R08STLHEMB S HEBLANMOVIES, LRRERFHSBROHR, KehB—1
B R MR BARTSE M BRIEBCR IR, 80884 IR RLAIMSX L HFAND, ORFIXORHA , i
Bt A o A 5 PO BN E2,

A — A EREHA, BIHAINC (BH#), DEC (HR), NEG (kE— HIRELA—1)
FINOT (BHFHIEER, BHTF5— &M N NEREXOREERIE), HAFHHE,

DEC AX ; A X = AX - 1

Tk AR ML B A, FRARE . M REFA BRI (HATB) M, kW%
BB R, BRI TUSA A IGRMFEE, MREREFA BT, &
RRTREAIDN (— A HOFFBEREN), Jll, BEREXF LRI LR, &
AN (Blfn: 22/5=4282, BBUNERA), Bk, 8088% T FenkRbRikays: RArH N
BB B o T RIS Zbe, 8088 FLABHE Fi—Sebt Xk SR A IV H AP 28

EHFEA BT, B— R EMAERME GETEMAR). Rk ss (MUL)
F—A12E, ERERERENE A&, ®H %£6-1 8088 EEEH
BHAE— A B B R, R Rkt .
6 URERERETEANBERHUR M  Rx wRw o0 REEE

s . AL 2R AH AL
(DX-AXE XA #8455 ADX:AX; AX P | DX AX
AHALMBELEE HAXBHE,)

R A BSOMTIEN 6 EAMR, TRAMRBHAE T, ¥4, (T#H) #5982
MOVIE&BMBEIAXFHF S, E7IHELIBMBRIBXEFE. RAFEME (AX) PHES
BXHHIEMR, SREHBTEDXAX, 5, AXHRIELRAKION (+HH1E4189,
R4 40x105D), MDXHRAE® 164, FEiLFIFHRL0,
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MoV AX, 59 s AXZRTBFH
MoV BX, 71 s BXERSuE s
MUL BX s DX:AX=AX*BX

Kb AW ARNIRERS, —HATEFSBERE MUL) GE3—MATESE
B (IMUL), WHMHERLHHFSEARRAARN, M X BUE ol e S ity 5 S o 24 1
FFELEREKE M. B, HOXFF (ME4SfIMR) BELR-1 (EAERSE) ELL255
(TEAER S &) . AOXFFS5H A SHRE FBOXFFOIFBAEAXEHF S, TIMULHEA HE2]
0x0001 (RA—-15K B HHREERLARLEL.

BREEEHARAREANFFEE, BRKFHR. HRBEEBAFEEX D, Eol
AH:ALN, BAZDX:AX . RiEMSERERYE. BHREASESHELHS TR
REFEREER . ERERAHT.

MOV DX, @ y DXBEE
MOV AX, 22 ; DX:AX=22
MOV BX, 5 s BREGES
DIV BX s TR
s BL7EDX 552
y BEEAXELE4
RUTFF:, Rt ARWmRES, DIVAIDIV, 4 3IHiTEASiE FokRs:.
6.3.3 ZEXHIEH

8088 FPUJL R RMA B BETTEI, A ELHCHEHERMEHRIESE, ¥ AKX
TEARE., ZhREER-TRBAASESIERE, IR ESS0S7TEABEIEHBHE, K
B TE8088ECPUMN MR 3 Z A% X . KAy RIB087 178342 8/ 80AL F A7 ik B TT 40 BR AU A%
(BHY, BBIVM), B—ki#h, £LIFIVM, ESEEHBRERBCIRBIBFRRAER,

FPUREB R FIBATIF A R K B RIS . An/ERIIEEETR S8, BEREHBRARN Zi#
HgmiS A+t %% (BCD), BCDHE4fi —HAREFE TR BN —HHHRD, XMHER
FHIBMEILRA, BHAMNTFIREMNRAEZBXNZHHEEFREES (EWMN) +3#
Hi%F, RZIFR. 7E808TINER, Frf X SR ui #4 M i 80AL S I BSOS AR,
X7EA R _EELIEEERE SCRIARHERE S G,

P FPURMESILA T RFA L (JVMBF AMIZRAX—K) H B ATIBriE xR
TRSEATHRIE, RBIVMEE B3 21t E % . FADDIESHHFPUKLTIA /S LE, H e m,
RIEBEREA R, HIAHBERRERLIEFSUB, FMULFIFDIV, HIWGEMATHMFMIE. &
MR fE . FSUBRFIFDIVR, H#hfrREMIRE: (BR¥), BE AN TEREZRMTH
MARMETIREE A TE.

#hFE BT

HipFPUE BA&

REFPURZE A AMSOM "§ RME" HABTRE, KELEEZFFAUSHHER
B, EBUBHSTHSE, RATHANRES LE. AREFFANES, AFURFR
LHBE, wT.

« B3 . AFILDHABICA RH2MERDHE. AFRHNEFT, XEHFLLER64

wHE,

*BCD¥¥. FFBLDH# S MBOM iy —# W 5B M +HH A RAEDHE.

* B R¥K. AFLDIAB2ML, 64 RASOMLK T KK,

RUF-BEH, ENRUFPURAMRE. BF M, ELRNBRAFTA ST RE ‘LD,
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A — LRk IE4 (MFSQRT) % HAMSEEY, WEHRM=fR%.

FFLDIESREMMIBEA (BA) FPURL, Xh LLBHBAZI . FLDMISEHITELE
SITCBIUL RO IEEETE k%% , FILD A7 ok 28 UL 667 3324 3 (FRIE0oE b N ERVE 580
LARFBLD A7 if 3 BUSORIBCDS (H3EEATE M) . 5 — Lo ¥ M AVIS#R48 5. FLDIR
1, FLDZH0, FLDPIRBOfIFRIRHIn, BAH — L b ¥ 45 2 3 FIxt 8, Blan2e & Rxt .
EHBIEMFPUBAF S, RAFSTIHRAN — BB H— ki, AX%% (FIST) &
BCD (FBST) iR . —@ETAMIMNIEH, RILIPERIT, MEIEST M2 4
(B4, FISTPH#AR YIRS IR AR . FPURI— /AR AR SR H e 7R b S Bk,
EREFEE, TREBMLUSHFSRR, FHELL FiEw

FILD AX y AEE! AREASES

BETEER, FREAXFHENEEBA—NFEEFURREEMN S ERE T,
MOV Location,AX y HAXNEBATMES

FILD Location s MTERE B ELAFPU

6.3.4 FIEMEHIEH

MEKREBICHIEE, S08SHIBHIL MBI E T K AEMEAEN kG Em L, mxEyE
HEHBAIREGS S FRNERRSIED. WRIVM, x—ib8 ek bad B R iarl mis
B RS STt SHRBRAMBRER . RS (Bi: IMP) msRH FRITk
1 th R By .

LABEL: JMP LABEL y BEMERER

FlFBkE (EFHICPURFLAGS R & 8 i — 4 “HEHISRE ML (flag), X EAREE0E kT
RIOLRIAR B T RS R flin, MENMEL#RIE (ALUKR) SREEN, BIREZFHE
fii. FotESFESHREN (MRERREFSBELMERFEN) MRIAHEL 2 BY
Bl R ABBT S B, YA BT — A, O ARECFl B AL, (24
PITEASHIUER ) CRrEHBERARFERLEEAS. SRS ORI K LIS,
XERFELAITEF SRR FEERERBEAKR (BX/D), BE S ibitsEnr, B
2 ER IR AR B H R bR E AL,

KB RIBYILF AN “Jcondition”, X E “condition” #iRBkEEIMIIREIRE. F
i, JZHE LR MR FBIREW B NIBkEE, MINZAE CEME RS B NIPkEE, &
NTRICACABE SR A A AR T AR -

SUB  AX, BX ; AX = AX - BX

1z ISEQUAL s IRBAEAX=0NEEIF (=1)

s MRFTIXHE, AXSAZETBX

JMP  OUTSIDE
ISEQUAL:
s TRFTXE, AXETBX
OUTSIDE:
y if/elseiBZ GiRE

H AWM BIEIC/INC (MnRCFEA/FETNIBkEE), JS/INS (ARSFE A/ EENBEE),
JO/INO (#nROFEI/FFMBkEE), F%. BREHAE, TEFANGREHE X L FEWHHEA
RRE, H—ARMRERCEBEARLE, M “kF", DPTFRESET, %, XHELSRR
ERARRAMENHE H AR BERE.

EmiEdu i, XERREMEREFERLE-NERES M EOER, BREEER
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HORHAROABR (ZR—D/DES, BELSEMEERECMPES), ERE— 6842
BRELS—AK, WLMERAIG (R RTFUIBkE) Bick. Hb3itgassIL (i hF
WIBkH2), JLE (/D TREFTFUBSE) LIRIGE (MR K FRESTMBE), XD
ﬁ&ﬂﬂﬁ%%ﬁ#&-—mmﬂW%Tk?ﬁ%%?ﬂ%%)%% XENTIL—F
L AR AREIBIEFEELT R— R, FEIE, FHFRAENNIZ, INES
INZAET]

HFEFSREMLE, BE-ATRNES, EEMEINER, ZEI6LnE
OXFFFF, fEARFSRBE, BRE-1, hTO, EALHFSBE, EREERMIMK, B
RF65000——XHREKRTO, BLARME “OxFFFF>0x0000? " HEAFFMER, BMkTFixk
BRENAH S . 8088 BBXAHE, REET —4454£B454 (BUA, JB, JAE, JBE,
JNA, INB, JNAE, JNBE) AITHEEHSH. FiLl, BHEAXPREVERTREASLS
fras, BERATHARDAR:

s S &Mk R A1
SuB AX, 100h s MAXHh g 28
JAE TOOBIG s RS ERE

s MRBFEIXE, RUKEEEAS TS
mp OUTSIDE
TOOBIG:
s MRBAEXE, AKX HIRELS
OUTSIDE:

s BREETEERN TR
EARBEN—AFELE, HTEREERE, AXWELHAEBK. —/4> TR Y
BRERTAXNE (MOVIZERIFMEAT) HFHEREBRE ZEHREIZE. &M,
MOVIEA AR EF 2, BRFLNVIZE. Fik, ROITUESSERLNIR, %N
AT £ s Fnbt |, RIGT

s Bfr R MiAAR F2

MOV SOMEWHERE, AX s FEAXTEA SOMEWHERE

sus AX, 106h s MAXehaRk2e

MOV AX, SOMEWHERE ;ﬁiMﬁA TR
JAE  TOOBIG s K-S

o MRBAEXE, RUKIEEREASIETR
JMP  OUTSIDE
TOOBIG:
s MRBFEXE, BUIAXFREE AKX
OUTSIDE:

v BEMTERENLE
Intelfg & A CRAMSRET —MEFOH Y k. BEH, BICFCMPHTIREHE
ik, XFH/SUERE - TRREEZEZSNTUNER (WLRFIFHE), FRLEBRESH
&, HEAEEMEERFRZNGER. Bk, EFHE—MREEXSWTF:

y SRR A3 -
cMP AX, 100h s Eeag285AX
JAE TOOBIG v TS

v ZIRBFEXE, HURIBEEAMIFFS
mp OUTSIDE
TOOBIG:
v ARBFRXE, BEHAXR PR K
OUTSIDE:

o BT EN L
BB REF T 5 — AR T RIS A 28 H R (E.
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BR TiX AR YIRS B IR 4 250, InteliREE T — & 54 (H&EE, £
D7 ) XFABHER. CXFFHDAX—BN, Bk, EBICXZIES, mMECXMIELRO
HEALRBE . B4, TR H SR IR TER

MOV CX, 100 s TEFR1007k
BEGIN:

v B ERS

DEC & s HESERL

1CXZ LOOPEXIT s fNEsER (CX=0) MBS

mp BEGIN s 3B EFF R4k
LOOPEXIT:

s BLEERAL 25

HEEE M, LOOPHEALEBRAMEE— BRSBTS H LS it 5 ki
FIORT e HERin S . B, BAVRES LEHBER LA —FHBIIED:

MOV CX, 100 s TEFR1002k
BEGIN:

s B BEER, HCX=00HRH

LOOP BEGIN s B EIF e

v EEEH 25

ERF R HRERRAELCET . EXRREETREFFERMUTECPU (AAESH®
JC) M, CPUBisHl AL WPCAEEBIES . SHFER, B E S8EFREFPU,
FPUR 5CPUR MRS . BB LA MFPUB AR ER %, X i@t — A8 5%is 452,
XEL8H T IHHENTER.

#h 7t B

ey, wREBFETURLNH, FPURBEFCOMEE A FFTSTHE 4, FCOMEL &
WHWATR, WMFISTHRRWTR 50Mtk, IMBELERFREE REF &+, SHT
HREFHFE. BEARNGR, KBEHY, ¥AEBNFHE (EAFPURREEW N
CPUKTF#), REBBAFFE (BARIFEEBTIREEWFIFHE), RERBREL
B, ZRE—FHWHELRFSTSW (RERAF, HERLCEHACHE—SE) , &
“HAEBAMOVERSFHAAXRE, F=ZFE AL THSAHF (KAHF ALREF#
#) #HE. HWERELEERERTAEARALAET. X ARG AFBABFEAT &
ERFNEFHEAEATERERGRIRE.

6.3.5 HEEBPIE

B0884R Mt TR L #IE, MMRBBREKFHN—Ho. ENFNEFL, LFRKSHK, £
WA REFHER, LLEEMARAESRFERARPONEHS. XCHG (X#) H4te
—Axkfl, EREMBRSRHNERS. Z—IREIEXLATHES, BEERABXHFERES
RESIHHFIARFRFVRABALGAE, 2R L, XLATERIEAL=[[ALI+BXIMHE,
TSNS BPAT AR — AR IE, (MRRFEF T FHERERBAKRER
w~, XHERAM).

80883 Fpat T AT S B AR AR, ARBEFER (BS—4) TRES. RITHE
6AATBIEM—LER, FAFHESAEEUFEREFEET (FESARTEL),

BREBRMBEFIN, ERAELREVEBERFITHERRATFEER, TL£ES
ERBERERIAEZR, BT —MERLPEEEF R SEPentiumd 2518 4 TR B,
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(XERRE—MHORFEREELARENEE. H%5QRIERFARTLGBE.)
6.4 FFiEERARFER

6.4.1 HpitFTR

8088 fif SV AL E iR id. BTN HERERARREBR T A TRNEY
B, MTRRWER (—M6fix, BH32M “double”, FHERSOML “tbyte”, MWAE104
FHHARFE—ATERE), AMIRGHEHFEANSE S MHESENRT, RETENESHTE
HEZOANFHEER, RARERNEMETHRIERRRT.

BEBRYE, XMEEMTFHENRESHASETHN, LiTa/hESRR.

ADD [BX], 1 s SMIMBXBTHE Rl O T B B T NS E
RAEN. AEFMSEBXPINER—Mbal, EEEAR S &E B iR L1605 28
fir, (B, BAIAMEFEMOX0001E20x01,) BT HiZMAR, XMEUTLLHMR
BICHAEMIHARIERS Z—. CRE (MBAD) BE— R 7 UUE 058 4o R B
(BX]., xtiE#E A TFEBER -~ AENFERIARER, T,

ADD [4000h], 1 s MMOxA0004E 5 M TN YA

BRAMBHRATEN—AXRNRR, B8R AEERBRA NG EREIED D MRS
H& X, 400005 4 R AHR I — M6 E b, HTESK.

ADD  WORD PTR [4000h], 1 ; 3#/n0x40007-fif AT AHIIE
EXHAXEL, £MABYTE PTR4F4000h3% 8 A8 B 148 itk , f# FIDWORD PTR (W) #
4000h35 36 AR B 143200 Hhtik

—AEE AR EERATREMILRSE, SFCRSEA - ERANEBRTUR
FEMEANER, XE—R, ITFHEATHAFTLAMRE SRS AR ZEfE
BENENEKRFER, X55RIESIava, C++F Pascal HEAZF BAY/ERIAEIL., BoF8088
CHMEFHRAETE, THNE KT, EXTIER (ATHBFRAEE).:

examplel WORD 1000 ; 1000

example2 Dw 2000h ; 2000h == 0x2000
BAEXSEEL SRS A AEEEA .

MOV AX, examplel s AXBLIEA1000

ADD example2, 16 s example2Bl7E/£2010h
cMP AX, example2 s AXKTexample2iG? (&)

EANFHATILAEN., Bk, HRIIAEMERN I FEATCLERERTREF
FREIEE. Kk, BFACSRRTRRBICEIEFEETHNE, BABRFRTETES
MHAFSIREN. &, LRECLMEENNARN} AR SHL& R 58 mfiEH
REFMERT., ZHFRREF R EBEILME

exple3 WORD  1234h s REM16423 7
ADD  BYTE PTR exple3, 1 , A#:{ARBE

ERXBETHRESBEFUIAHE, (HZT, wRURRE R FEENHEE TR
AERSy, IVMBREREE A BB W A RV IRiX . )

CREBABZEZFHEENEEEHE, GF - SRANAVUEFARESEETR
WE., EREMRRNIESE, THE—FHBRASHNEL.

Tiny BYTE 12h s B—
Small WORD  1234h s BAFET
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Medium DWORD 12345678h s AT
Big QWORD 1234567812345678h
3 /\/I\$jﬁ
Huge TBYTE 12345678991234567896h
s AT
v (FFFPU)
ﬁﬁ#ﬁﬂUﬁMMMWﬁ¥%ﬁﬁﬁlmMﬂ(HTM&ﬁ)ﬁmﬂLm(ﬂT%ﬁﬁ)
EX . BEAGEEULEEREREERTIR:

Sqrt2 REAL4 1.4143135 s KM
Avogad REAL8 6.023E+23 s FE¥ER

Wit H? EAE, TLLEXFERTHASMEEL, M58, EXHER THEEE %
BEFMEN, AREHETBEFHINZ, RRRBERIMETES R 4EHIR,

6.4.2 =¥

FRER BN SEFERHONRETILE? B, MRI16674A0100 1001 1000
OI01RFEAXFHE S, BERFEFEE PRI 16M B RMEHRG?

HFEERHE, ZEEE “THE" (WIFBEHARIBLIEATN, MBEMBLEE, XA
BHIX—TRAKTFET). BE, EA-EENEIFY, S088EEHAY TR AEER,

AMBHEEHE R EAPTIER XSS (big-endian) FR, FriBBEEAERE (FREEKY
W) £5 (Fnkf), m/h—SRRRARBBARE. IEAEREYE. ¥ AL ELSHMH
HAmHE: BASHNETEREERWERRRY . 2018088 CPUEHF S hikkimHE
FrrfEfiE. in EFSHAE (0x4985) ¥R FTFHHIE18821, Rifi, iR PAIBIBEXEL
B/t BN RE. AAES/MbiE (0x49,0100 1001) HEFHRBEERFTY, B—4
FHRBREARFT Y. (BRES/ML, BRELEFWERIEEN, BHFUIDERAERSTHRAGED
‘Bl BRFT, RiEA “BET A¥ET. HXHgATELRELREARLIEIEY.)
Hik, RSP X B KER0x8448, JLF
PR, X—ERBBERLEXRE, TE32MH
BO0x12345678Wf- i A4 ML/ T, E6-4 Ox12345678HU7EHE, TV HhER
E6-4FT R,

B, BFRILFEASICEX— K., EAHERERARESHE#ES, =HRH
HEEA—RASER. RIEBRFAAFRB TS S X TEER/MIANR (L), ik
RHREEMMERECE LHKE, FmBARKY R, BREN—FIED 5 5—FPLE
BohBAR. (4R, JLEAHAETRAR, YeEBBEEM, X TRERERE/REALEEN
FRERARIE. )

6.4.3 ¥AFH
AFME RN R TR BRARME K. 2RTAFRR. TLELHESS
FEHEY XS R SDUPREMERER X EFMHE. Flwm,

Greet BYTE 48h,45h,4Ch,4Ch,4Fh | ASCII "HELLO"
Thing DWORD 5 DUP ©x12345678 s SAHRIE
Empty WORD 10 DUP (?7) s 1042 E
FHHEREHEnpty, B MERKRMMAL.
EVRXEHATE, BFAREANSEHAERIEARESISNERE, R Greetd FUHYE

0x78 0x56 0x34 0x12
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FFRETE3000h, FBAEHBAAE/E3001h, 3002hibR%E —/ L, OFAEFE3004h, MR, BRITR
SEGreet AW REEM A ki, BRETREWRABE, “H” B “E” K—/ATH06
B, 8%, RALFFRAKAFBEOMLE. Hik, EHT=/FB%AAH, BHFICH
(FH7) FHH8%, TLUEH

MOV AH, [Greet] s FEAH
MOV BH, [Greet + 1] s BEAE
MoV CH, [Greet + 2] s HEAL

(B, MFAP) XL ER—-AFHIHHR, RABRSIFR., Wi, XIEE &
EEXBEITHAR, BRERSF, XE—-MEUEHRNE, HENEESHBHTERE.
H B9 7] 73 [Greet] 5[Greet+0] LA K Greet H B 4H[R], [Greet+11 240 AT . BFiHEN&E
Greet@ &5V (MFMBEFGFEUHAENL), BRERE(Greet+1 125V,

BATERE FEmpty A L HK? FE—NCERZ[Empty], HF[Empty+0], HEmLE
Empty# & . AR EXMERLT, B TFEmpty&HWEWORDH K, FiLA F— 1 FRAL
[Empty+1]fi&[Empty+2]! 5AEHHRIESAE, BSIMWITEANMEET TENRT,
8088F 5| H N FuFERA AL JTHE 2 I/ K/ IRIRE

FEIHFAFUNBRBEFRE ZHHE. AERIESS, Flan, BERLOBEARERRE
ERERES—m, HREFRANILRa], i2— /) BERTE, SHOCHIESFA—/E
RS FEEARTIRERNN—T5 . KiAR[Greet+BX ¥ ik RIS A Creet I EBXANTE (IE
ENFABN) . B AEBXFRIE (RiEM0FI4), FikAK[Greet+ BXIMkikEEFE— 1T
F, K, HERM2AEBXFHIE, BFEFHEEKAD, BROTURTAREFBRBEA
Empty$t #1484 1£ 40

MOV X, 10 s Emptyh HI04NMTH

MoV BX, @ s MIEmpty+01FFi4
BEGIN:

MOV [Empty+BX], © s BIXATHRE

ADD  BX, 2 s BRI T—A4F

LOOF  BEGIN  ORPR, ELFICX=0RH A

RENN i FHFE B SEMAEXRFRERXNFIRS, UFHFSBELSAEN. RE
BX. BP, SIfIDIFAFHEBEM, MH, BPEFRLARA TIHMAE, FEAXETRESH
t. BPEARCLEREREYA, MEHEe4THIHR.

HFRBHCHCHEF ABLFCL2ATRIT —MHREFAAROHFI AT . FTREBKRLIME
it X T EIEmpty+BX], Aft ARREBXA L% EA[Empty+01 R ERIAL EVE? fRILE IR H
AT

s B, XITTGE!

MOV (X, 10 ¢ Emptysh F104 T
MOV BX, Empty ¢ MIEmpty+01FFss (£5iR! )
BEGIN:
Mov [BX], @ s HXA-THEEO
~ ADD  BX, 2 s BET—AF
LOOP  BEGIN o BEER, BLBICK=0& HiFEHH

REXRNMFER, EHGERRARBLEET, FEFAMOV BX, EmptyHiZHi%
BRIOFBEM, CHEFHEmpy VU EHEFRFUMERFHEE, HAABRKFEDpyIE
FH (“H”) BABX, ITRBINBEMN., FX L, EXEEFAE, HARMABHE -
BEHFBA—NEFRHFFES, XEIFRERAR/PHRE, EWFMER -4 2L
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B, BAMEB)XBFOFFSET/ ™ A i St AR HAE.

s BOHATRTFTAR
m& X, (1)0 s Emptyh H104THE
BX, OFFSET Empty
BECIN: s+ MLEmpty+015744
MOV [BX], @ s XA TTERO
ADD BX, 2 s BETFT—A4%
LOOP  BEGIN ; TERF, EBICX=03EH MBI

LU, PRRYSEERI A/ 22 S R R R A PR, BH A FRSIRIME IR B — 4 hay
BOBBHLEFTH A SEM. AR, RHREREHALEPITIVMET S, BNNIRHEREE 20,

644 HJFiE

AT E A Greetn B, BALUAFHHALIT GEFEATFTT, AHBLAEKRE),
BO8B L R it — B A RIEHE S, XEHES S THEMIITH AN BTG, XL ABER
REEASIT, DI&%‘W@%‘HH&H—-SI%DF&ITFﬁi':ﬁtﬂ:ﬁ@f%ﬁ:‘

E ?kﬂ]&dt%'#%EM~/‘LLE§U%~/‘LLEE’J’§.€E’Eﬁ@bﬁ#ﬁ)"‘iiﬁ% f i &
TRAEFKAN, FRANEARNERME: MOVSB (B3 8 ) fIMOVSW (Bzh¥H), X
i T RTEEAI/DIRTETHA B RIERERS, XETHFHATRRES JILBRIW
ZR. Bk, AT HCERE, RIOKALIHRIESTAPEAMOVS? 47T,

MOVS? #BAIEREIRMISIEHBIDN, XA REL G REHEHR AR, HRRES
FHBB - HRAEFREN. BRIERERNRRRCPUIENLEEA X H A SE3R, EILC
RWEBTEA—AIRBICARFE . BRE RG] FRLEFAREPRTER, filfn.

REP  MOVSB

X—iTAHRKLOOP? 54, HEHCXFFHELUMETHE. BRIELSH TR, SIFIDIY
[EERE %, CXMEBMR, 54 REBIITEBICXMEAO,

AWFIARSIADIFI S K. B, HIVEFAIEESMOVS? {54 H BT RIVK/ME
Xtp7, SUDIRJBRZENE BN THHHERL, MXTFHESR2. KK, REFFETH—-1%
BArd (GRfed) fEHlbat WKBIE (BASUDL) i MAEBE (R/HSUDI), XA HRE
AR KRIEAIER, R6-2FTR.

]®6-2 BABNHERERIE

a4 PRk SI/DI# 1% Wbt A5
CLD #% (=0) im 2%
STD &l (=1 W FEIE

EHAXRMATERN, RITRRERNEE, FEENZARTES.
Arrl  WORD 100 DUP (-1) . iE¥#: 1004

Arr2  WORD 160 DUP (7) , BRISA . BEI004E
MOV SI, OFFSET Arrl ; I E RO
MoV DI, OFFSET Arr2 y IR EiHhaL
CLD s EEHEBRE

5 MArrl[0] #Arrl[99]
MoV X, 100 s TEIRGEIINF
REP  MOVSW s HfTHER

BIS—AF R BRERE RN B RTHE, XTRACMPS? RIETH, ZHRIEREH
TR SR 2 B RES . BEMZRL2WRR: ZRERCMPELIHRERE, CMPEMN
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HRI IR EEEM, ZE4ESREREMERIEE NS & M4hs 55 R v %A
=1,

REPHIZRRY B — TR EIHNER TRHIARH. RECXAH0H B FirE 3 EREPZ
(HEREPE) BREIRMAT. XLbs LEHE “TRAFSHNWLERIFELTBRTAHLFHABE
HER", EARREN YREMEREMA BAL, XEEREXANFHEERN., FIAT
HER RSB BAIRES T B AIELER .

MOV  SI, OFFSET Astring : Bk

MOV DI, OFFSET Bstring ; X H#udhht

CLD s HEH RS
MOV CX, 100 s TEF100%k
REPE  CMPSW ¢ PRER

XBEARBHTEEZAFMTTREE, —MATRER: CXEAHOHZIE BN, XAHFRTH
AFEME. Bk, &9

JE STRINGSEQUAL s AR
REFE TS B AH P I ARAD L .

B—HATRER, WATTRUBEMZiRERS, RN LEALHRE. EEAFRMEER (S
RRYFFEEDIFRIRIE R /D) REEREFHFSRS, MERICMPRIENLER. EidHIB, JA,
JAEFREHMRIARE, RATEEBHMTHRAERIE (SI) 2R B (DI) FHFJBAB/NE,
FEMRMEET FAESIADIFFH AR THIRAME ., BAbE, SI (D) $HEE
S TR B E —RF RN ERERAOT—MIE.

B SOURCESMALLER s SI¥gEE B/

s ASREKMAL, DIKSI

EEANHFRANBRERN - S hIFEREMEMHA (SERHA) ., (B, —1EE&F
REHEREE . 7/, U, BR—EK.) XHSACS? (SCAnH#) #H4%IH.
RFEAMAIES, XRW/LSALE A8, HRA-AIRESIFES (DI), ZESHEmME
(ALEAX, BURFHEBRIKR/D) HHE 5SSO TEHTHE, REREH LEN I EH
DI, [RI#, #nRMEHAREP? B &FECXAOR]K B YL BB ZARE L A ERAVERE L, Tk
WR % L B J Y DIER A 45 17 R 4B fr B Ay 4TI T — ML B,

{# FIREPZAI SR, BA1REMBBRIL — B LMERLEZER, RikAstringlF—4~100F
WA, Hh—% (EFLSER) REHFN (ASCINER32), ERHE-TEEFH
FrEERIGLE, |ATTLARE AT EAIRESE .

MOV DI,Astring s BASH

MOV AL, 32 s BB IMBEAZE TN

MoV X, 100 5 Astring®B e 1004 F7F

CLD s BEHRERE

REPE  SCASB : ARATE

JE ALLBLANKS s MREERBEM, BHERARLE
s T, DIgM TH M ESRFEFEN—AFT

DEC DI s REDIL, fgFME— TR

EPkit BEAZEE, BRITREAKRRHFH (ETAstring+99) #iﬁﬁ?‘irﬁlbi.ﬂ:uu{ibkﬁrﬁ]ﬁ
HEAT B IR E .

MOV DI,Astring s BAS

ADD DI, 99 kRS

MoV AL, 32 y WEMBBALZE

MOV cX, 100 i Astring® 10044

STD s HREE]L
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REPE  SCASB s B R
JE ALLBLANKS s INRISRE B, BAEEIAILE
s &N, DIFRM TE - EEKFEHEH—A 5%
INC DI s BEDL, fEME - EERER

AAIEYRTZR, REPNZ (&REPNE), REZiTHREN, WRARRETEFHR, 54
MEREMIT. Hik, BERPRUE A ‘. (ASCINE4L), BATHE—BERFFBMIEL .

MoV DI,Astring s WA

MoV AL, 44 y MIBEMBHEAFY .7

MOV X, 100 s Astringds AT 10042 4%
CLD s EEHMERE

REPNE SCASB =t T

INE NOPERIOD s MRUREEE, RERIILE

y &M, DIFERMTE—A . FHEHN—AFES
DEC DI » REDI, H|RE— . FH

BE—AHANSRIEREFEMEREHERB -5, B, XA FRaRERS
F. STOS (FAR) HEMBHELFBITEE., BHENELNEARMAFEAL, TLL
fERALLT ARG

MoV DI, Empty » BArE

MOV X, 10 s EFEEI0OA LR
MOV  AX, O A

REP  STOSD » BEFEAGERO

BAERIR, XR8088% P MIRE LRI —H, Fln, mERFRABALHAEA,
BFAst 4 B R MM RIFEAD. KL, — N ERREick RERASEFEEET
FoR, XM THAMROGREHERME R, XS EHBOICHS /KRS MR,

6.4.5 RBAEBRNER LM

HETFTE L SERA N RBERES M FHATHERE E LA TR TEL.
RABAESHETHAORIERY, RERMNBIANE N EETLLBH—FEREEMN
BFFEMtS KRR EBL (LRIELH) Greettl, XMBRERMBRFEREE 4
LR hCreet, LWERFHNBRIMBBEARSBER, CAANE. RLUKREHAKRY
BB . &{Uth, EAIVMAIHiEH, RABERARE TRF AEARBYRED.

6.4.6 B

JIVMAN8088HE M X FHIE (FEF). mEIVMAisrig4, 8088 H#tCALLIESA S
WS, RIS HEFEE (IP) FMATEE AR BB BTG BT 158047 .
R RIRETH A M HARTIE, BHEARLSEH, NEENESSERIT.

808SINEARMEFIPUSHFIPOPE & MAL B RN/ HEE. Flin, REFVERIMBER
EHATFERFPEFERSNNE, BALEREAARETITEEEZEE. MRXAFASEEN
KE AR FRAFFHELRT (PUSH) XEBHRHFHHELRWBEKRE (POP) B,
PUSHFIPOP#54 H#2 %5 A7 25 Bif fif 22 btk 2 4, PUSH AXFIPUSH SomeLocn# A1,
BEREA-NTERE, NiZEABEKBAGHEREFFEE YR, RAFRHI -/ ¥+
BMEEEXLT .

ZRICHEBAEM FEFAAMKSEIEYEAR —MrE, RECPUHARRLEX—H,
(B, XEAREREMBIBFHEZFRE! ) Aif, wRMEEGNELCE, BB
SEREHN, BABERANFRERERY (SERTHETERHER), B2
A HHERRAE, W, APEXEELB. ATX—FEE, 8088 HIESHMNTF
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BFSBIMNCLNEIREE EAE .
MyProc PROC

PUSH (X s BCXEAKRTSRE
s BB b e B
MOV X, 10

MyLabel:

s FELORTEIA N M SRS B R 34
LOOP  Mylabel

POP X cX
RET P B

MyProc ENDP

RERILAFEREER, 0, ATHIBRFRMLCASHEEEES, /REMyProcfiEAE
B TFEREMyLabel (fitn, WHES). B, FIRAPROC/ENDPHLILR., XEfLH
LR, RRLGHS, EMNHFEASEEAMLERS, ENRENPEF RAMCHESANER,
Bfa—FULBIE4RRET, XRTEFEEN. =, CXEERATIREANIEFNERD,
RABEBEEARTHLETFRFSROCHE, FRUIARREEABCXFIEMEIL, Wik
BIRIEAX N REA %A, HAMT.

Other PROC

MOV X, 50 ; VA HiMyProc 50%
LoopTop:

CALL MyProc s ATMyProcF R

LOOP  LoopTop s FEORF (50%)

Other ENDP

Otherid Z2 & I RIFEAITEFR 544, BIECX, WHAMyProc 50¢k, {HE B TFCXFHFEHRY
T, A& HER., Y%, Otherid B A HECXFEHH, FILAAMOher bHRiERE. (FiF
FOtherht A& —% MV B2 - Y HA i — & 7E 0 L BT SeF FHPUSH/POPHE 4% FL R LA R 7., )

6.4.7 #if
BTSN FHOFES, FESPORBTUATENEEDHEE, EEEXE
A THERY, BATERERS S ERATE (H6-5), '
8088HI— /-l FIFF - B SPIREACPURIMRIE AR Lk
RENNBRMYRIIE ., EEMEBFHFLE, SPRIER
B E AR EF TR EANLE —F A% 5 a8
5y, MBEFESHRFEREHMLE, ERFMATZE See2l
RAFWRAZREHEEX. — ISP
— BB AR (—MHPUSHR#ZCALL), SP o= -
FHEIRBE N ELUNE, EFR2, IEERTXRE
FEpsarif# T2, EANERREEX2A TS F.
H—APUSHE ESPHE 2N F T HREF BIMIEE. 5H
WIEIFHR, XERER ‘T L ER2RBRIE (/)
WihbERsy . MEWEMRFE NG, [SPICHESEHBER 0x00000
dy RIESPIN2, REMNFH R, (XHiETFHAT
RETH B MR EFEANBFHTHRBANE.) #6-5 CPUH% (fa1L)
A, RBERERSPSEMNEEME, BREFHE
WH, REFEFNET. FXE, BFEENEARRER, WEESE. RETE. #

OxFFFFF
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FRFFRNBLREEDERARN, BRXE—EIIES, BIEEBRIESH, Bt

AH— i 5 R PR VE TR R E BRI iES
hiRET.

XA BERRAAM (E6-6), EANEYFTL
oEy, EREWFAE, SPHBP, Xt bt
BF R4 RZELABPE A 35T — IR RS IMEE, K
ABPE&EM TAM . ERENBPIEARIIZHE,
BTLAMOV AX, [BPH4IXEHIFRT R &M H e
X Vi R4 BPRYTE il 27T,

AHTUENR, &bl T OANEMESTREF A,
BEMKR K FH)-

cFRFEFNENSE

* & [E ik

* BPIRAWIE (HhBPHE)

REFEREHEREZE (HSPHRTIR)

* REFHFHFHEAR

BF2E
Bz
BFER

i [E ik

BPEARERNZ| —[BPELEREZE

AR &
HRERZR
—[SPIRRTEFG N X BB

RAFHAE B NZ

FEl6-6 —/~80864% i

XA TER? BOITEER - NMEEERIPTF . REBEHRE—/NZHrFfurther()
BRI ENLRESTNG, furtherORATHNSEHALRE T —-AMATEHSE, H
JavaZm B RIIX A 3 anE6-7rR s FAC/C++HRBRIIE6-8F =,

public static int further(int x, int y)
{
int 1,3;
i=X;
if (i <@
_ i = -X;
i=y:
if (y < 9)
i=-y;
if (4 <3)
i=73;
return i;

E6-7 Javapk #further(int x, int y)

int further(int x, int y)
i
int i,3;
i=x;
if (x < @)
i=-x;
=Y
if (y <@®
i=-y
if (4 < §)
i=13;
return i;
1
E6-8 C/C++iH % further(int x, int y)

RIGF G RER, RIRBMEBIEBAAXTIBX, REERRMILBXH I, MRABXK,
SR EBAAX, R, BEREHSH (xfy) 50LuEE, BATTLN HEERMEFANEGH
FWATLARFINEG, AT, ZIEBGEEN, BNIFREBHRZHRFXEHHER.

T RS R AR 4T M AR5 A )T -
Further PROC
PUSH BP s RIFIEABP
MOV 8P, SP s BPERFEIS ISP
suB SpP, 4 s BHBEA 164 B B % Al
PUSH BX s fR7EBX
MOV AX, [BP+2] s RBE—-/2E
MoV [SP+2], AX ) REUAEE AR EME
cMP [sP+2],0 y S5048EL
JGE Skipl s IMR>=0B KRR
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NEG
Skipl:

MoV
MoV
cMP
JGE
NEG
Skip2:
Mov
MoV
CMP
JGE
Mov
Skip3:

POP
ADD
POP
RET
Further ENDP

[SP+2]

AX, [BP+4]
[SP+4], AX
[SP+4], ©
Skip2
[SP+4]

AX, [SP+2]
BX, [SP+4]
AX, BX
Skip3

BX, AX

BX
SP, 4
BP

- wa we e e e o e e ws we w

&0, KKk

RRE_N 2R
REEE AN RBERMLE
504tk

AR >=0R R K

B, KR

BAR A RHER

BAECA RHEE
MRE-NFHHER>-FE AN RHEE
WL

B, KK

ERIEAR

WA FERBXAY(E
HERHEE

W R RBPHI(E
MATRERNSE

E6- R T XN RFWRARM. BIEEFANRNSEURFESFFSERRTH
E., BE, ARNEESTERBERIMIXEL, BREFERCARRLUAERIKFHRE.
A LB REHKEAXPRE? BAAXFFESEATRFEEE, FERENFERANE

AEAYEE.

ERMATER? RITEER—-AFEEROHT. BRBRE 5 & Hfurther(-100,
50) (‘EHHREIL00) EMMICHESERF. ATHAXANERF, ARRELAERERIE
BUEAAR: RIEESHRE—F 0 B ERBOR B WMEX R /MME. TRXMEFRIE B T

LA T RGBT
X DW -100 s B—-ANER
Y DW 50 s BT
PUSH X s FEAX
PUSH Y s FEAY
CALL  FURTHER
s BERTAXEL A {E 100
ADD SpP, 4 s MAERBBHIX, Y
s AX{BARELE{A100
B Al e i B A~ R il 40 B 6- 9
X{E (—100)
Y& (50)
FiFPCIE .
EABPEF R —[BPIELER X E
R al
JRiRAE &2
REMBXSHEIE —[SPIELEEFS X B

E6-9 further(X, Y)HJAkimi

6.5 BibH#ERL

ek —A BILB08S Il H AT BEA G A BRG], LEBRAE BT SRS H A L B
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B, 2B, RNEHRmT .

EERE R, H2450m, HHE 1S0mp Ak ERE £ /b7

BAZRFTWRMEAr, FIUELHERS N EERAGEETFPUSR SR, RIEIE
CHTHBREL) £FARIRM “STORAGE” #§R— MMM MET (564.13h—#, X
ALARECHLERERNERLTFHREER), HERNTUUEHXA BT SIRBA /B
HFPU, HTHEER, BMEMAIIBEURFESHTITE, Bik CHTEBREL) =
BREYNUE: BABRNBETRBA, XA HIREE,

B, BITHE¥EZ.

MOV AX, 459 s H£=450m

MOV BX, 2 ; can't divide by a constant

DIV BX ; AX=450/2, DX{f540

MR LRI E SR, AT ERA, RISHAMIGLFPU, FEERHETEE,
s AN REERR

MUL AX s AXEF, &R 50X, AX

FINIT s FIER{LFPU

MoV STORAGE, AX s FREREES (EABH) BAGMRS

FILD STORAGE s BEAFPU

FLDPI s BAPi=3.1415, ..

FMUL s THERAITER

By, WATTLAHERERMFPUBZEALU, ERXEB G, BRIMNAEE/NESLAR
Hysr (BMRRNEEE) . EHFMH RRBMEIEFPURITE, A58 TTSTORAGE/ R HB R
BmOkER AL, BEREL. ARGCREMHEEAEGRN =22, TEEARSTENE
R (BE2EH) ELH (150m), Bk, BENITEIERMNT:

MOV STORAGE, 150 s EEHAFPU
FILD  STORAGE
:g\l;L STORAGE. 3 s EREAB=RNER X &
FILD  STORAGE s MSBAFPURTBRik
FDIV s BRUL3, RESAER
v SERBAEFPURRTHR
FISTP STORAGE s P BnkEZEHRTEHROE (RE)
s STORAGEHIE W & BALER, FAAEYK
FWAIT s TEALUBEATHRIE Z AT FRFPUSERR
6.6 FEOEE

MEAFHRLDELCKIESEFEIRBEON—FHR, XERNDATFERIES LR
RS (AR, BEE) k4. Hit, mRERAE DK PascalsiE C+H+E/F,
ALLRICRES RE —/MBsr (—NRILNEE) LIE R LA & HI P& —>BFn
FR B 3R 3h E SR BB AMIINE .

RELHAZEIEOMEHAARGIREREIMRMBTO, Fidn, Ttk s s
(APANXEEA) FRBAECPU, AFXERFRE (BIBEKER) 7 THERE. “XE
FRAER,

B b, XRETREFW, REAMZEEDE, RAARILEMNE, URKREESTT
FIRIERSGRIRE . Lh L, EMEBERS (Windows, Linux, MacOS, FreeBSD, %) #f
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E—MRENTENWERT, ERANESTHANAERE LK GEFSHAIRE M,
RIERFROUH HIZFIHMABH RSN EA—XBRENRRBERIZSITRE, S0
RN RS (HBRERGRE), FEHTERT RECHYSRURES S E RN
CALL, XERHBEMAFTEALMAARR. Linnx RERA—FMHRTHE, EH—HEL,
Microsoft Windowsft[F#HIFEFHER —HAF R EH, CEEARNSERIAH. Bk, =
5254 REIRER T, MEETERRVBERZNMLEEE, REEHSEBERKRME
‘BF, LBRERSEZERTBERNE,

AHMEEANEEFZER&E0., —EEs, mdAESHS, TUERRBITENE
gy EH B YHMNFEENESERRAZDMER. ERXNERES FEENAE (K
FBF) BATAK. EB8HPCLE (B47MS-DOS), fifn, “MSFfFMESE" (VRAM) &
22 T0xA0000, X FEoRERRFNREME AR HOXIFFFFRYZE ], SATH, Xk & — RN R
FFil A E B A A BB HOxAC000RY 1 B LBt aer BE F BoRigsis. xAEAL,
MAFFEZUOMST, WLIRASHEI, Flin, HESRFHHIRE H0xA000, REEHEAS
FRIMES: AXTiAHE —KRAIDS: AXMEAMOVIEAN EHIRE R,

HigZaE AR AEARAO (B0, UDPHEO%), B EHRAE OI/OBE,
BAXENED (IRENSAESIE, miaea®) e f—4 166000 nirii2 T
M Fhk, OUTHAAWAS R, —MI6A0EE O — /A8 BiglE, PURBRIE A3 Ot
WiZEHR X EM I Zm O AIRE&d., RENZEENCEREACHNE, INBABAEE
B DR — T HREE. B, XRRVUNVEREEEE THREDRSERILI R EE%
B . HER TXMEH, mRRER, et LLRIRAYBEHE 1§14 FI8088AUFTEN O ,
ARHTITEN, ik shishlafmri s,

6.7 K@M

* Intel 8088 ZFUE HISEIE, FeALE, TEABAIBM-PCHAERNYL R, 8088TRIELE A/ A
REVHIEE ASR, FE#L TIBMAIMicrosoftV 42022 k&R 4 #AR Y Tk 87,

* 8088 RCISCIHE ikt R K], CISCHERHBAER., FEMHESLE.

- 308BAH B IGMIAI 7%, B4k “HEA” HHFH (REXEREFER P LHBAEHFK
FIR®E), CAR—E/NASIIHAE, XBIFFREYHE LRI1MFHRI—E,
RAEEE (LIRGE L) IR A BTFPU

s REFLCHESREXRAATERL, BREDCHEHIRENERMFETE, T

oP dest,src ; dest = dest OP src

« TANREAEEENERZE (REREMBREEFHHRESIELERERTFR).
YRk, BHEEH, URETHMOSKRARNRIEGE.

* 8088 £ FF UL AN, BIFELAAR. HEEHA, mEEHMELLFH .

o FARIECEFPUSSEST, A THROREM—HERORE (Ko LAIFFFEL).,

* 8088 IR K HEBIE L, MIFFHHRNERIES, EHACXHFFEEATEIR .

* 80887ETEfif 28 PR BB R SEFFRFREZWAERXRR, XX EREFHT TR
FIHZX,

o SO RN A FAAR AR RE OL KB, RS TR FR R HR RIE IRE AR T8 FIRD SR/ R 1R 1R .

* SPANBPH 77 35 8 W AR 2 R AR MRl ik, XE/CHIESARDER
RESNREMEEBRES.
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6.8 M

1. “RINER” & XRG4
2. 48088 F B e B BHIFFET?
3. BXFIBLE 17 88 2 M ZEBIRAT 42
4. TR B MRt R PR e hk R 42
a. 0000:0000
b. ABCD:0000
c. A000:BCDO
d. ABCD:1234
5. ZEIVM b 1 45 I CISCH5 A s2 519
6. F LGS FMBFE S H FIX 512
7. JAFIGZ RIMIX Bl 42
8. ADD WORD PTR [4000h], 1F1ADD BYTE PTR [4000h], 12 A% fAIAFE?
9. 80887Eff F 16y UNICODER £ /nF/FHVIES (ZnJava) rhanfaabas 5 E?
10. 80882 &R FriEMI & R B & anfi {77
11. FRFHNSELL 8 EEZA TR B A B LRI 808845 RN ?



HBTE Powerfk R &5

71 BE

X EEFIntels iR A T ERAMCPUR S, M—B MRS E et EPowertk R4
%, ER20055 %8, PowerPCath f-— i Fi7EApple MacintoshitBALH . G Apple LR
T#Fintelfyif i, Powerlk ZREEMMRENT Z SIS PEF SEA. B E2005411H, #
K E2040 BB BHL P R B fE A E FPowerfIith i, AT EMHERFES (Sony,
MicrosoftfINintendo) F]20064E K2 &R RIK APowerth HLHEHIE ., BHBARRRYP,
2006 R EB BRI 298 — 28 Fl & TPowerffiz il 8% (HiFreestyled:f=),

ZnR iR PentiumZ K 454 1 HCISCHE REMBUEURB, Powerth Rt R R4 £it
HRISCH REMHIEF B,

MG BRI EE, Powerth ZREHRI%A T 19914 Apple, IBMFIMotorolafy & i H I H .
(FEEIntel RREXNBEAEMER . Balintel i T3 FCISCRIX86 A5 8 &1 T St
fr, RS imx A BkE? ) RISCHIBM—EHEEKRARRZRSE (WLFEIFE) H#EH TIL204E,
TV RE—FR AR BN (BN EY) &R R AR,

RISCHERXBET (WREAEFTHRLSE) HREHEFIER AR E) M — tExt
HHGRE. B, WRREE-HEWERFFKL20%0H54 B Rload/storedig 4, HI%
WEFEHEMCPUZRMMAEE. MR TEMEBMEXEESIRERE, BabiTRERS
ARG BAEHEEI0DAISEE! BILL, TARIEFRIARE hZRiZiHhTERESIELSE, BINE
SFRIZHHBITERBESHTEL, AEESPIITHMEREL. BER. 2 RERE, ¥NA¥E
RIS RERRELIESARTHRE, BATEWLARERS - &£IBLKREIZELE
HHEATXHILATR, XFEELWHASERRVEERE.

— A BAIPRISCH F A RS HEH ARSI A E A mE (HEL) R, £—,
AKX EERAEKE (3FPowerPC, FiFIE4L 4N FHKE: 3 TFPentium, 4K
BRI, FEI~15FW2HE), XM TFCPURIESHY I ERBEARIFHER, BABARE
EiEMiEEETERL /TS, R, THFEKXNIFELRERTH LARERERTEERS
EHIEEEEN, &L, BAIESHEBHE BTG APERIIT CEEEERT —&KE
ARt R BT e l— R AH) .

RISCH ZREMPIE -MEASIRSAR X, EFANRERIMITE—K£IES, MAHKES
BEHAEESKERD, XEREENMETSEN (BR) HERS LEREE KEANE XL E
., XEABRANEEBEBASBOFRE., EHFNSHTLIEERNESY, AMERAA
R4 A K.

W HR, RISCHE ZEEHynPower A B B — I BE 2 KB4 ShERSR KRUHRIE (Bildn, Fomfd
MR AL) FEASMNIESEE, VHAKERSH, KEELHHEEHRIESAS
AMAH.

PowerBt MMV BARZ —REAFNFA R BERANER, LEFRRXIXEXENESH. H4,
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Motorola#IIBM 2 £ 37 T B 47 B9 B B iR H- 89585 1 & 5 (f5ilZn, IBMEIRS/60005% KL K
Motorola 68000% %), i 133 4% F A R0 E A, Powerlik B SERR IR AT B TT i b B 4 4k,
X F AR A K BBt IR AT AT Tk, #1[5]80x86/Pentium & 5] , PowerZ2:E R £5 (4%
PowerPC¥-%51) ——{B 580x86/Pentium A [FH £ , PoweriZ 4R AT & T Wi B M,

Power} RIE M HHHIRIE T2 MK T HE00R, %%, Sntel RFRE, FRHEA
AREFHN., ERONE, N—FH, R X EEERARRERHBROBL Binniy
BH—82T, X—HihE e s gy, AR VRIS 050 5 OR B s 4 s T B R g
HE R 100% 3% %, WERER LB HRERRES . E, IBMAXBESEHHE £ 45
EHEEN, DRESHELTER.) 5®EM, BB R B A Y BB Fi% (B
RFELPowerPC G5) HHE N —4EW (326r) R RSSO BB f 8 . Jesh,
PowerPCEEBIBAE AR H HIREE T A BT, XETHBEES,

7.2 HAFMKRSEH

EMREHRARUEI, HTXH£E5, PowerPCRGEBLH RN FRIMMNA (s
ERAGRER, hEREREER), HEABERE M A REF RS A RIORUREE
HEHA—E 5 i, Ml 24— 55 HEAL R B TR A RBFOH AR, RIERRE
(REMRBIERLE) BITERE P HERT, (808BAYR 22 Bk R iy Flie b i A2 B By
R, ) XWBY 1L PR Rk F 1 8 2 R B R S VR FENTEHEEREH
PR, FARRYE ¥ GRS BHLN,

721 hRAEHT

L ET-1TLLT fPowerth REHMICPURI AL, B—4 “ERSHE", BEA32
A (HEXEE), ERBHIPowerPCRIEM601 (HHIG4) FREI2TE, WAEGSFI9704 64
3. SMBTHR2MEHREER, RHE A4, ALURMIFPURZE A REAEHFHFS (CRAD
FPSCR), #HH LA (HMED) SHSENERASEE, RATREARER BNk G
PowerPCRFZAMIH#HAYE. REELXREELRL AW,

CR0 CR] CR2 CR3 CR4 CRS CR6 CR7

([TTTTTTT] R
' PBH%EESE (CR) | HER
I 1 0 3

"RAREIRHEEE
(FPSCR) o

A
HEH

63

BT FPU

#r#Bcache

I EXHF

& 7-1 PowerPC CPU Z &5 #7515 &
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LhRAYEAREMER—%, HAFESTHEGREREA, (WRERERSL) 7T
LAMER. Blan, H—MILBREFER (MSR) GHEALHENBEA RN EERES,
GXEBEN—ANOTFRZRLMBITER RO EBEA PER, hifRh s BiE& L
RBEAFPREN, BI—NREFEEBNFTREESZ MR RAKXN (big-endian)
&R/hig (little-endian) #%3X, FEATR.) HHATAITERE (RELCRFIFPSCRH)
ER N NBREOFATLMELEF AR TREBMOMYE EAR S —2, A& W48
B, —TEmEDEE R ECPULY F ik it & fEB E HICRFIFPSCR A AL LA R RIHI A P %
BFEMZET, EMEFEACEORNFESR4. XNMTBREBRR ETLN ARIBAH PR
HHEH/ENE, #H90H, PowerPC GSEHI TEAMZ ALEE M, KA TFESINHEED
ZiRAKME L FTIIT.

HAPS58EHAPMCPULS R BN S —NXBE IR RTHEBEHR. BRERKESTE
A (EEEIE#ES) TR THAESSE, HTX2NEHAARERFEEEREE
BHCWZRE, PowerPCH—4EZMNFFEERTAERGS N LEREESE, HER
FREAPEBHRXEFFE. TR X/ TR

722 17HERS

AT

R P, PowerPCAEi A B (LLSOSSHE BB %), BNH A BRAEFEEA32M it
Zh, EEE EWMHR2PANRRN—&FHEITT. (MR, S T6MIRFIPowerPCIEE2%4
AR/ EIT,) XBETTEL TEFTHMSEEMS., EMNELHEELEME Gk
AATEX) BLAEZENE, BRI AFREERREGHTE S, kI, PowerPCEXT
S 3FP A Sk PE T 11386 E RO A7 i X A T 191 0 %

He b,k 4538

MR- INEHBREELYE (MEkEM) #iiE, CPUE—HLRAFESR, B
Hhk## (BAT) 458, HkEYWEFESROMKRE, TUHTHRTERUMERESE
RERLHSER, BATEFESEEATRESREBERANFEERE, flnEBiREME i
RKURIVORE, MR- NBHEBI SBATEFSIRICHFMHEX AR, B2 mBkat BT
B, #hii\BATH 7788 H ik 13 Ny s b bt

cachets [9)

FRBHRANEENBRSMASZRIELX, TEEREFFENNFMLEZE GEX)
RECLZRE, XEFRHTE, HENEREREREFEECPUNEIcachedt, F4 NG
BHHRERRE D EFEAHRRBR L, mERSHEIARLEE G, PowerPCHLHMEHAY
Bog# ME— AN R/MEEERRFEE S,

7.2.3 EMIME

EMEXNEEEERENS —HTERRE G RVOREREFHTHEAR T A LML HE,
FIFBATH %1 H & EVOR& B 2R AT, RUKGE (VOEHRENRER) RYEHE
LT REN AN R BIES . BMBRFFRLESHFELELARVSID, X BHEBRIFH
TR AR B REEAN ML, mBR, RBkEHHELR, HHLZBEBAARTEES
FHb Ak B 5 S AL TEIE M % . X B PowerPC TR & IR A R iF R AR (Lhk
ERE RN, RERERAEERFFEPIEFMIZE THIE.
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73 CHwIEE

731 ®Ri=H

PowerPCILHIE R SRINCLBINRARERNWENARR, F—, REPowerPCH—4
FA R4 (FEx86F0Pentium), HAFHEBRARETHAILLTE. B, Powerfk & #4935
LSHBIFHIIBRBBR, HH I SAEMIESTE R,

add r3,r2,rl # HFEI =HER2 vRHER]

HEBRE2MEIN 2R (FHEB2M) EHERERDT GXABIFHRMNEETHH
CPU), FEFLIEERHER. 4%, ETRBENER, RIEEHE SRR, Biln .

add r2,r2,r1 # %+ Tx86fJADD R2, R1

—Rt, ZHHRE (EAR, B8, REHR) SUXHARER, ZHISEES, &
AHMREMTTAFEFSE, EATHERRETASE I EARF AFSIERSRTEANS
fEtk, BUATHEN 2N R B EFREDSHE A, IR IR T HEIE4 5

add r3,r2,rl # (1) FHE3 ~FHB2 +HEHR]
add ré6,r5,r4 # (2) 5 kmr%L

add r9,r8,r7 # (3)

add r12,rll1,rle # (4)

add ri15,rl14,ri3 # (5

add rl18,rl7,rlé6 # (6)

BAEEREREN— 2% ERRFRGT, BREEINH BT 68 EM T
4.

— AN EMABRIFRER D LPowertk REMLUKFIBR B F AT E, —/MERMEE
=, “BAERB". EiihE, PowerPCxHg 454 MR A% — R BAR S KA K—32
. BMFARNHFE, HLASUREE—ATHEEE, FHLUKIBASERRE L2
REFREIISL, XBRERBEALLA2T (k#128000) MREMIREISTH, BR, X024
HHE (A3 IR % 0 LRIT A IR THA# —— B TRIGIA R ikaddig 4 L ae 46, M
FERGBIMNG RIGH T H AR THRF T RA.

R, A —ASURBRAREBIIIRIEY, XRBEHB T, — Bk, PowerPCHIE
ARFMZBHBETEGFFME . ERU, RARRILFR, FESHIRIHHR,
R R RE L. TR REROBEGRBIEAR 5 — 4 TARIEH IS =/ %
fra%, MLA-i%5 REIBYICA A AR A— AN 16 BME AT 480, ildm:

add r3,r2,rl # RIEHRS =(HEB2 +HHER]
addi r6,r5,4 # FIR6 =HHEHS H4

(E—HiCHmEEd, XETREE-LER, BALYERFRARESHSFETAA
r? fRib, Eadd 2, 2, IGRFERINAENBIFEE2Ch, EREMKF], BREBEST
&, AE5EREHRAEERL, HECRSLERIXLM.)

A8, RA-NISTEMERTH CHFA? ), BRATRREX —A3260 577 58 AU 2 34 itk
friffe. HLBIE (add, and, orfaxor) RAT-isEBRIER (XEigsdHrANEHET
EBl6fifite, AFRFAARYWNEFERMA®EML). LB

andis r3,r3,FFFF # r3 = r3 and OxFFFFG0G00

1326 AR OxFFFFO000 5r3fy NAB IR 5, FILE S s aEa8s 840, R4,

andis r3,r3,0000 # r3 = r3 and 9x0000000

BRIOFERER. U8, DTLUASGER-FESRERSMTHRRER.
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xor r3,r3,r3 # Ar35HAGRR (BE)

subf r3,r3,r3 * r3gEEAE (BB

(ANEARISCE A £, A SRR RTRFERNTIEE,)

RBT IR R A BB RERAES T, X®BMEA N (add, addi), B (subf,
subfi), KK (BEARR#, neg), 5 (and, andi), &% (or, ori), B# (xor). Lk
(nand), gidE (nor), FFRE. BH AR KNNBAAERBMIES. HTRILSE
WIXiHZ3E, ARTAMXEREMEIINER (EERBEIEASEITE), BEERIVLER
FF R & ZAr BN Knandig & HIEF] . —iC RBREE T BB 4—Bitn, notisd LR
HPowerPC CPURMHEHY, BREFRMEHL “F % $0fnor”, HILA RSB0 lPowerPCIRHt, K
M— AR BIC RSP RnotIR & I i H S M A RTEA S, BUBE—8, FHRA
Bg k., SEMNRBERREFI2MEFHREE ST EANRRER, BLEEA—/3260
FHFHEB, FEik, PowerPCEXFEMA ML A4 mullwfimulhw, ‘Ei14 3055 B R BRAEEF
¥, XERESERRENISERK, FLL

mullw  r8,r7,ré

HERRT - t6REBIEFTHALS, BREBESAHEFSRAMEH SR divwHidivwa,
XA ‘w fIE U FEaAxFE (word) HIHRTE.

732 FHBRME

HTRRBMEARESRL, BREMAMURRAEFRNALLENTER, FEBID
FU—AMIF K. BRI R fadd, BRIAMER T, BrATRARSEAIEE (64
fir) BHETHRME, ERNME—1SHER (20, faddsx) {E32ME, E#—F, FPURB
DAL BAR A/ BA KR, FPUR B REMCEE R BB BRI HEH.

fEPowerPC L4 BRI — M aR R AR FERLEZHFRNRS . fim, #H4

fmul r7, r8, r9 # %
add r7, r8, 9 #m

PSR E—AFFEHITRE. XFRLFR. E-FEOMNFRAFEERE,
M &R ERFFEERE. E—BILRET, ARUNGAT, HARDLBBELSE
#RT. XEREED

add 7, 8, 9 # n
addi 7, 8, 9 #

TEARFE., B—FKBFHFRIMFFERITAVEMNM, W% _REFFESNHE SILHE
BMEZOMM. HEE.

733 EBHMESRE

RKEFIHEINEREBRL TEEEN EAREEREZFEFRAGFHEREEHNE,
PowerPCRIFHH AR, F—, C21RBIT, PowerPCRFR—-MIKMHFFER., EEEH, LK
RERmERET (XA TFXFATERBGEERAHES R FNES)., B AE KRR
FRARERVRELKRRMUAT (. ). XBRBBELERAT. ETREB/NTERIX
BE&UHETECROMMLE.,

E—fih, BAEEE (MBFER5LMFRNESR) ZRAEEHenpis ST .
XANAAREFIFHIBS RS, BABTANIHAERINELRHYSE (B-ME=2E), &
BHEEFHFESMES, Fim.
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cmpw CR1, r4, rs # HLgrafrs
# FERAECRLF

REAM FMFFFE 1RO RIS R R, ET- 1517,
FR7-1 cmpw CR1, r4, rSH{FFCRI1AYE
BORE RIS X

bit0 rd <15 (& R/NFO0)
bitl r4 =15 (B5R%T0)
bit2 r4>r15 (SR KTO0)

7.3.4 ¥NiE#T)

EIVM, BEEEERBABHERES, TREMMNBARNEMES. BABLS—BEH
2R, F-I2REENTESE, ETNSERERAKENEHEN (WEES T
T, AECHER), MIVM—#, HRRMNEESMNREA/MIBERD, RAKENELS
ELAFEIF L, BT RWFHFIEWHEBRDNRIBR—IFT (b). k5% (b, 24%H), *
(w, 44%%), EEWNFE (d, 8AFEY, WEH R EPowerPCRIGHIIRA LRI H, EARA
BENBRAERBEFFEANGFHOBLANE), BAKSTARBEMBAIEE (fs) FIUEE
(fd) A%, 4R, FEFANKBHAGEESEA, 111845 AT NHmA LS.

LBAEDST AT, FHHARNSREXESHFRINELR S, mBiELSEN “R
BA” (BHFREz), FERNEMHOBRBIZEN0, MRS HE “REBA™ (), B
MNEFENEMB>#THSTR. BN, F-1EFHFEXTH, BHuisE, BETHRRE.

BETRTELE, Rk (EA), “F¥it” WEE, B—AEHAT, ZRTHNEES
EAEERMFMES, BRiRFENELIER., 84wz rl, (EA) BAT (EA) MFEHRAT
FHHITHE (FEAHLE) BEERHLAHH B0, £—/32fiPowerPCL, FHHLEA
£ {50xFFFFFFFF, TH7EGAIHLE b, 2752 1R 7{H0x00000000FFFFFFFF, #7284 H T
BARSHH AT ERG,

#7-2 PowerPCEENESTH—ETRH

e AR 64hL TR LR
lbzrl, (EA) 0x000000FF 0x00000000000000FF
lhzrl, (EA) 0xO000FFFF 0x000000000000FFFF
lharl, (EA) 0x FFFFFFFF OxFFFFFFFFFFFFFFFF
lwzrl, (BA) Ox FFFFFFFF 0x00000000FFFFFFFF
ldrl, (EA) YN OxFFFFFFFFFFFFFFFF

WA —2BE. DFEUHENR, AEE /4R L, RS “R™ —/64iL
W, fE32{PowerPC L MEH HPIEE MW FEHITRIE, HBI2MCPURERHF I LR
FRHATRYY BRENF. Bk, 32{iPowerPCHEARF A E Iwati 4, HAIWZHELBA—F
R BEEFEMEY B. BSAEEN, PowerPChREM AR AW F T RIETREY
&, FILAE 4 1bath AT E, BT RGN, BABSIENTE;F LMRFER, Hl, #HS
Tsu r3, (EA)ANBFRBHEAT M ERERLAY, ERTLEAHERRELR “EF™ M
“&|317 B,

MBS AR S A B R IR MR, (BRLL “st” FAHHEARZRY BRWE, 84
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sth r6, (EA)FHBRONEI6MIIRTEABATERERA T, Misthu, sthxsFsthuxiE 42k iE
HRIZhEE, HESJIERERER, RIBNRBEESL.

735 ¥#

LCHEFRFRIMBRE - EMG E R/ B4 . EORMNFEHEN, PowerPC
K RFHMFLES., TREEBNBIOHRE /- HEMb, #E8m—1 Binbat, &
HEBES (FILMHER, SKRA0? ) R 12RMNAHEESE, T

bgt CRO, address # MECROBIM 1M E 105658
b1t CR1, address # RCRIFIAL0%: B 14 H
beq (R2, address # nRCR2G5 {245 B 1AL
ble CR3, address # AECRIFIAL1 B BONISERE
bne CR4, address # N RCRAFYLr 29k BONIEERE
bge (RS, address # JRCR5I9 6704 B ON R B

PowerPCAX#F BBk - - TRFIRS, GRA N THASEETR 2R ALMIE
%. TA-THATREANERAIRFFES. SHIFESBHERANESER,

RUERISCIZIH &%, (MARAMRETHNGES, BITAE——NE., HHE, BRAF%K
FIFFMBATHBH S A A CHRSHTIIR, MABENPower H RERIERS,
AREABEIRELBHIE.

7.4 Fit#ERL

FRERMYENREL, WL, IRBRMNCLEIHHT. ATRROR B, X460
TR H6AMHRE, REEAEEERN, REMEEFESFTH, ZRAFMEATED,
F2EPNE, RFEEHRNT .

JEEEE 2 B B #2450m3F B.& 150may L R A SRR £ /09

HTAAEFEMRE, BRIERNERTIEHRT .

F—PRUFERE, HEEKRL2, REERKTES.

14 r3, 450 # BB Ar3

14 r4, 2 # BULI2IBAER
divw r3, r3, r4 # BEBHAC3
muliw r3, r3, r3 # LBEH
BB EE (2hEEE) BEFPU,
std (EA),r3 # W R h6A NI B
1df ri@, (EA) # BALBES
fcfid r9, rle # EEHLCHIR S
B=LB A, HE5HHERE.

1df  r8, (PI) # BARTREN IR
fmul r7, r8, r9 # %

fcfid r9, rie # HHRATZR

BJE, BARE (150) HERDE, RAEHELRRIL. ATERER, RIMNEEXUE
BoERmE, REkEiEaFRO0®mE, aT.

14 r5, 150 # BAEE

std (EA),rS # B

1df  r6, (EA) # BEERAFPU
fcfid r6, ré # BEHHTE S
fmul r7, r6, r7 # FEFE

1i r5, 3 # BAERS

std  (EA),r5 # TFARY
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1df r6, (EA) # JE3FAFPU

fcfid r6, ré # BHOHTES
fmul r6, r6, r7 # THFE

EREXNGIFH, FEMAFFESVRATRELEYE, AL—ELERASES, W
FIF RO FHFE 0B TRAFT AR, X R T HRIF AR,

7.5 TFiEREARTER

—HIRT R TEEAFRIFEEEE, PowerPCHBHLRG AT, MATHETITIEN,
WA PE B, PowerPCRRELT — B MR FHMAFMEZA. IS RMARRCPUTKM—
A 160 B R 3 Xt F326LCPUR22FH; (KR£J4GB) Wikt T646CPUR 255, MM, BH
HRVLEESIA 1ICEBRI TR, HREINERARKRUEMERFTHE TR, HEE
HIERAELERAIRS: $F, 7, INFEEGEERADEESFHABRESIRE., (%L
Brl, XR—NES. FURETY. BLEEAFIMId ro, (EA)REHEAEH—/SHE
BAABMALR A RRTE, TN, —MERNLCAZ/ FEBREEBNTHAIS RS/
FBEAMBAES, FERBROEE. L, FERFAXMEE. SENRDB%EBLA
BRI FBERE, XBESBREELT.)

PowerPCH"J—/|\9&%ﬁﬁE;'é!:Ei%iﬁ‘fﬁ)\¥IJCPU?E/—Q‘%E]’Jbig—endian%ﬂlittle—endianﬁﬁﬁl
fif. X/MEAE4EK H IBMFfIMotorola, B T4A KPMA= R AFIFIKRMRMEERHE, H
X E B T AFAERE, CPURTHBIBAEUMHRBN S RGRE, EREFMEER FHE
BAUEFKREALL “FHRE" HRGFH.

BRTXEGREZI, FHERIFIBIEHYER, PowerPCEXHERFAERII A, #
IR SIFa: B—NEINETERNSTEKE.

FEiRES RS, HEYLH I RBELS AR R ENNE 2 VEDE ¥kt
Bilan, aRFAFEIPHEEOS678, LIS

Twz r4, 0x1eee(r3)

HRFFEO0x6678 (0x1000+0x5678) HAITTHIEBMABIF A RIE320 (W), FE6ARIAIHL
&, BoAzZERLAE3 2 i B A0, T AZHEBFME, 0x1000l&HFRE L, HRES
TREE (LR,

ERTIFRF, AR EGLEC, BERABRNSEE/RE—NEB—1FF8.
FrLA, ETHERIES S

Twzx r4, r2, r3

X4 277 25 2R F70x 10008 A Bbht RAHFIRY . XIBEE T 5 B BER_RE MBS H R
EFFEE s BoASETAREL—MRINFEER—FIn, 2RBRFERAGHE—
MEEANERAREEZRAN—NMERE (XEBE 580888 LMBRHFHFHEXLMETE MR
&) IRHTEMEE, ZREA—ANBEHEESR, RE-NHESTFERE, BORET
LAZKER T 1E,

MFFLEMANE, SRS REANMNA, HRFHEHEBRESFEERE
EHFER JavaBFRACLRET ‘++" 1 ‘— BIEF). PowerPCiliid EH H iR 4
XRIIRE, EBCHF v, EEFH AP, HRMAMHHERE, E2FFEENERE
B AR BBIE,

BAGF, BETHEORRR, XAIBE—EHRNHAE .
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Twzu r4, 4(r3) # HEFHRXDIR (r3+4)

add r5, r5, r4 - # RELHHSR .

RIZr3M £0x10000, ERXANHRMFFL, F—&IE0HEABHAL H0x100043F B AR
FREZMIF (457) EfAMY, ZBahE, FIENBRERN., SN RARERRE, 13
AUME R 8 B AR Z0aE0x 10004, FRABE4FET AT, ERERANT A TEND
[Fldeht, BLE3EZ4ER THE, XFLAHHREF R D, XEBRALEREE K
P TR EACEE BRI EE B,

BETHBELATFERF, AHEEREL. EHFENERNASKREERZRRISH S, B
Mz, BFR (EvRe, BIERG) AN FHEE BErL) BB +aEH
PRUERI 77 235 (E 0 SRRV R B AN ARIR R . XA (U4EP TRISCHA: (BRARTL25Hiib
B, At EARTANHEES? ), MAAFARNBRFNASRIIARAEN, 58,
Apple, IBMFaMotorola#fF K BMIRBEER B X #, BN ERNEEARTAARE, B
PAAMIEESE B x4~ F R X — iR i NI Ay E

7.6 tERERNE

%314

MEIBRMNELW RS HEMEF, HEVERERIIIRE. B FHRHAIEELLLL
ATRYBR. 24T LIx—HAR, PowerPCIREE T AHUBIIRI AL REH (S5.24%), #IVM
BIERA—ITA R DG RRRE - ERIER LHITE. A T fEPowerPCE RisfTE R,
AMABARLE R ESFRE, KZRAERTAEBNRAERNBNEFELMHER. ATH
Fix—m, CPUE—AEIERR, FKCHERE-SITEAY, RFRNCEILEES.

RISCH# R & — /MEHER R RIFAIFE AL TR, EBRARMERIRD RERRERHH
KRE—HEHUREANW BG4, RISCHA R RAIE, FiaA S IERFIRERM
i, ¥ HB WAL ABINRAT. FTLL, EHRTRIESAER LS EREMT mEES,
3 BRI R TER, XA TMEPowerPC AR HMINHR, — KB 700k
BT S B AHMEIE AR T R AR ME Z SMEFEANBAREMIN RT3, HER
EAMERRTE (ERERAL) ., PowerPCHRIEX M RIEHE R4A%K 2 RIS . BARMAKILATER
e, XEARARER—KHEET, B ELHRBATRMEREMTE, RERFERE.

BUEA R B —AF LA AT RILEI 5 E . 3 TPentium, $§LKERE, KINFHH IS
T, XBRECRERESHHEISE S —EELHISHE, MY —TERROFSEEA
B, HAKGHIEKESRATESZIN, M2 T, PowerPCr BT A KR4 ERFKAFHGEH
B—BEBA, REHKERTTHN.

LR, HERBMRE (G, FAEE) BEEXRERHME., ATHRRZ-K, B
BEABATY B A Sk (Blan, ARRRE., MAREANBHETLR), MEEHR
REBLLE I E R — &S WELRETEH. A, ERBRRF AN, AL
ATLAE S ERRHB AL R B, B MFRRIFSREGRE DR B/ MUER.

B—FE L RE B Pk L, REBATELEE, AFRESHTEHNRTR
¥. EXHEERFNELRERELEREE, o “WRANTUEB. —HBIXKRS, T—
FWAEL KA THRAFIH LR T —5&, BoXA TEBBRECHIES—BRITREAS
SERB—A, FELE, BIMMEFEEHEFEBRES, FAFERRTHESR, X
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M ERBER AL THET, RITBAEEBIIELE R, PowerPCREIE T £/ 7 Y&
FHEKHE, AT —ANEENTKE, MBS FHIGH, #BEKOSERE, F
PRIIE S AT H A

MR BNTHE RS @IPentium, Powertk REM BT THRIRRKEREWH RS . LhE,
IR RIRT SRISCHA RS RECISCH A E A B, ERFMAEIT B EFHIEH
B, HESW R, HEFE5.2.5%, X—RiFBBRMAT S &M AL EEIECPU
NEIARRIEA LITHTHER. BE, Poverh REMWIIRILISS B hAH TR —K—58
REEEBA/FHERE, RELBRBRESE, XEXEBEA - RIEAEHEEESIHER
(FREHITIL) THREES.

A FJPowerPC CPURI ML BB E R RIFIRIE (AR EHALURIFPUZ HRIIX 4,
REMHGEL), @%, —Powerlb R ELH -4 “BRAT” —/4 “BHEEAT" f1—A4
“FeBBTT (MEHEBKLS), TAE - “BAMFMET” %, PowerPC 6034 A HiFH
B, aHHBEYEHE, BRSE. 8. BA/EBURRESERBE. M TESRNE
A, ERRTSESR AR, Flin, PowerPC G5 B4 104 Jh <y Ayftish .

CINRBREIT (SEREFIIN ‘™ #E)

 INMEHBEHEEIT

2N RIEHE BT

O2NER (RER-HHSHR) BEBT

2N BA/ERE ST

s NI RGFGFRETT

s INEREBIT

BEX—AREM, CPURESRR (ZERI—Bg-$ITAH) 7L BI0ERRNELS. £
HENFINARTEEN, F—RBA/GEHIESBEAEBA/EBEAT, 8 —KBAESE
BPOXEZRHIL, %, CER LREER TR R TLAER —M AN 25K :

add r3,r2,r1 # B

sub r4,r2,r1 # BNERBRE

xor r5,r5,r5 # BEHZEATEErS
faddx r7,r6,ré # PR AEAEm
fsubx f8,r6,ré # EAFEBTLEErS
b somewhere # iEH somewhere

R, XBRSPAHE P TUEXA AR AL ET AT, R,
XS BIRIAT— %, ERLUFEHEINRF, F—e&kBREHREKFE,

B FE—LERHRAER A R R F R BHE TS L E ., Bk, B4R THERE,
RERB2FAESCHE THFRNE (EREBXHEMA) FAESKBSTFEEHXANFE,
MLBSFBORELBEIAR2EBLERZEA I, A, GEI2ATHNEBRTEHS,
— R F R EF R H — M AEF TS Z oM R S/MUX R R R . AR,
B MRAFREL, RAE-TEZEET, BRARKRT—FEHRES. MRBFHENT
S MIELR30FKBMIBLSH, L EMMo R MBIFE ST E R RERITR—KHELS, BF
EHHEBIBI06E, A, — M ERRFIEESEZRRARERRATIH RS RBAE.

7.7 ZE[Em
* PowerPC, fApple, IBMFNMotorolalik&ikit, ALK Apple L HHEHHNE LS.
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ERRISC (HEHESEIE) HEIRHCPURRE, 184 KBAMNE/L, BUTREERE,

*Powerfh REME (EE) K HMotorolafIIBMEA R HHIRIGIHE. HIFE %k,
PowerPC—H 2 Appleit BALMIE AL H, Powers B A+ SR8 5] 4 ik . Power
GHERERATRXFAENER RS, REAREWOES P XERLEARRE. i,
PowerPCHRER2M FRMOAMIFTRF MR E, HEBNEK EREREN S NEBRER
& (40, EfPowerd: A &RRECLA MM AL/ Itk R AEREREE) .

*Power CPUANE AR HFRMNLNMRZATHES, SESBLANERSES, L
Pentium/x86RYF R E L, G WX LAARE H RO FEEEB MRS, O
MHUOREWERE (FiERumpy) i,

A TREEEME R, PowerfiFi54 ALK (3261) #.,

*PowerlLRIEFTHB3ZEB/ARE . WMRIKBHRISCE N, FHEHRATELD, KiER
ABHEHFRAESERSESENTIHRA/EMIES 0,

* PowerPCHAE FARMIKH-FF2E (CRS), XEKHFHEEEBTHIER.

A TIES R, PowerPCHIHWALHIEIRREREWIITIRS,

7.8 ME

-RISC:S  5CISCE Atk MR H 47 BRARH 47

. Powerfk 2 £5 Ky U 11 R IG M A WP L s 512

. 58088 & Fl|#LtbPower CPU NI A B 5X 4 RIS B9

. owerPCHARIESRAIZERANRERET 42

. andfpandi$54 2 RIMX B2 47

.andfiandi. #EZRPWEX IR 22

. PowerPCAft A B HriE(LRY . B ST HAARmita 2

TR, A 2B RSSEKREE?

9. HIVMR 1A R PowerPCE 1R 945 4 B+ 47 PowerPCAN{ L 3L5X 43547
10. WHETHR R PR anf] i PowerPCR /97

~N N bW N -

[0 9]
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8.1 ¥E

TRBe S — RRAT A BHBE R H AL 897 PRIB AR BB R BN 445 9 TR Eks
BN, BT/ E L TR “Pentium”, pIntel#ilis fPentium i+ BHL G B2 R 5
B GERER., NERAMDXENELMNFER LR NERRBEENNEES
PentiumMR—#, EEHRL—#, EEFESTWindowsfi KI5 HEH. (Fltn, ks
Linux#12%) Huf# FPentium;&; B,

XEBREATRARR, MBRLFH—ANEL (ETRH) HENRELHESERS,
ARERL & APentiumRE , AT KRB RESTAEE, MO8 THRXHEGEMENEL £,
LA R anfe] {5 F .

Wi, XB—ANEHOMESE, FH “Pentium” AR - MERMEH, HLES
“Pentium” XANRIBELKEFEZIE N RFEHAERRES R . BiPentium, F7E204 47904
R, CLLHTESENER, W#EPentium Pro, PentiumII | PentiumIl, UL HEGH
Pentiumd4 [P4], HRXA % RAKEE, EXEEMPentiumS, 6, THA4kEE, BRAEIntelth &k A
ARERERGERE (5R1580486F1Pentium 2 7 B & A HISZE ),

XA I & R 18 % > Pentium{k R EHEBEA S X EH:, HTB@Pentium (LK%
BRIx86 R %) MEXRKT), A THREHHHHNERERENHNEHRARSHN, AR
BEEMNSHTEFHHENL L., XREXTRERENED, MEREERIRITEILES
ZLRGHBITARERF I BIREHORF. LA, MEIREM T Pentiumfk R4, FRENR
BHETREMPMEREN (LARx86kFREHN), Ritk, HIEH AR SWM Mg e
A HERERFF . X R Pentium JLSE R T CISCH ZEHAHERE, FAYBEENE/ S
HEAFE—ENRH R EXRE R RRIE YRR d. FMIVMBIRITHETTUNE
o3RI EE, Pentiumik - HEBNW RS TANIAEN ARSI, RextaHEmks,

XERCPUSHEMALRIERER, R NBTLE TN, ZEHEEW, 2
&4, FTERLLEBIRE T

8.2 HANMERLSHN

8.21 rhRAMERT

Pentium CPURYZBHRA N SHEH RIS REMIEHMER, RRETENE. &
PR, AELFHFE, ELEK, ELWENE, EE2H4L, B2, BHEBAESHKE
fit. FB088—4E, AN ABEBRNHFER, HEEMNELEY REEEHUMNEHEAR
THRATF. XBEFERAEL

EAX EBX ECX EDX
ESI EDI EBP ESP

Kbk, EAXGfFE (Kfbrytunt) RRFR (1661) AXFHESRH—AVRB. A
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AXZTFHF B BAH/ALY, EAXEEBHEI6MEK & S08SMAXHH SR, hFx MER,
B FI 1662 AX 95 75 28 19 J5 47 808812 FF AE 4K 4855 47 2E Pentium L ,

EAX (32fi)

RER AX (16f1)
AH (8fi) AL (8f%)

K, 1661IPEHFEDLTREIPEAER, XM RIESIHHASBERGHTLIES
M Tt . RERERONBEESE, RIBEHABREHFES (CS, SS, DS, ES,
FSFIGS) MM W ERNKRE TR BRI L. &5, EFLAGSHA BRI M,
PHERRKINRE. RTREFES 2, HEXEEERTAI2MIE, XRE®E
PentiumA 32014, H H K £ IR MELHE320E,

BRTiX%, 80885PentiumZ Al —AFEMB MBS T RARMBIEER LH TS,
FERANKIB088th , EMBFET H A NSNS FEE, HLEST BEMEBLREEN
ShE R E—HRA, TLBHBENRERKFANE. ZRERAN. CHTHEELRN, §
BENGEN “RENE BRE, EEOLHLHENEDHIBM-PCHES HREHER,
TSR B SRR S TEA RS EHNAATH SRS, YREER “BE% W
SRR, RELELIEFRBTE,

A TR IEXKAE, PentiumBELET FAIBER T AT, XL AR HIRITHES BFN,
BREEHITF i F A RS R, B RPN R CBARMBEFIER, coAEA L
RBOBSRIEIN TR IR MBI (BRIBT— MR, RAEULFN NS TR, REHEEED),
RPEKXRAEE (84.17) MRNEMEERARXIHF LS. IBM-PCEMAERIERFEMS-
- DOSIE{TELHEAT, MMS-WindowsHILinux#B 177 RPHER T .

8.22 1Fi%:8

Pentium3Z £ 4 R M7 i aR H AT MG X, [ERBAEX BEME T EMNNAHYNE.
B, BIEHERER. Kk, (NEFRRRA) SHE RO RN EEHIS088Mk R 4 gk
AR RIRLHAEPentium FREBHIBOSSLBAMERF, FHEVETRXLENE. 4K
HARUENERFH, EFTRMRER, WHEEEIY 3203000 R EALH AR
RPZMpA L ELE,

823 @&EMIME

Pentium#F 8088 A SME R N Z A JLFH A EARZES, X R B FPentiumPy A ik
it &R, M THEN KmESXR—AEXRMRYE, BARFREXAFAOTENIEME
RFEARSME, EBRFRERI AL LR AFTENNUIREL .

AR, BEEHENL (FshR) WHRERERARK, MO HEFHBRER, IRTFE
REMUOKHIZ R ME LN TR, Fn, MS-DOSHTEh HEBIOSE fIEZLr B A KR
RPEARE TRIERERAH . B2, APSRBRFXVOBMMITFFRTRIERG KR
Hil (FFERE) HHREERFER.,
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8.3 L{RiBEE

8.3.1 ezt

Pentium$§ & o KH 4554 B IEMB0884k A ik . Bt b, MBI MED, FM%
80884 5 YRR /& AR 7l fE Pentium L3 f7, Pentium{E FARIBMIFHRR BN, EEELEBRT
BhiC i EMHER. M—FENXEREER THFFEMIOARRBY B (3241) SHEW
HH, 54

ADD  EAX, EBX s S20CF M R B2 H I BRI

AN, HIRERUEE.

FEFMESBLACIE, VB X32MNE. flm, 43EFIEMOVSBHIMOVSW (&
fl—AFFi/xH, MEHETELN) E2MAT —&KEFEHMOVSD, EH—AWFE (321%)
BB R HR B — 8T,

8.3.2 BRIRE

Pentium 124t TF £ L FTHIRIEMBICH, TEAE——R, x&igdhRE (BT
ERES) BHREHT (FH) EFWHEHEZ, SERATANESHLLTENILEESBIRD,
B, —%&K#E4 (BSWAP) Z#f— 32 RHH (HWIFEELA—N2E) REY, X/MME
FERATEANEFNERIELSARER. B—MHFREXCHG (#) 54, BHEMEDN
SROHARH, XEHFERETENEARABHEEDRERANRIZFSRGRB= 2 FERILONS
REBLER KRS,

XEFHRLSH B —A Gl FEFTHIIEHIFE4S, ENTERFILEAVE, BfIARXFHRIES
BB FRFIEN, XBERIESZEHEC, C++, FORTRAN, Ada, Pascal, %, #6.4.7%
BT, XEEESFHRMERBYREFEFRRMALLRDEN 2R, FHHENTERFA
FERBHRIERI —AFMEMN KRB EH TCALLIEX, #EEFHBRFIIRERGFERP. 5
WER, ‘AR TBP/SPENIHA—ABRERTE TR, FHA—-FHEYERAELSE
RTRITRIBAWIES . B AhLnPascalflAda%iE s (EAE$EC, C++sFORTRAN) HkE
AR T — 2638, LEAVERSEA B84 (REToHE, EARARITATEFN
BE, BFLAREERETEAS) MERHAMGE, XERSTHAEFRIEMNEY, EL
(5iH-EWEBEMAE) EAR—BERES BNHITHENN R ZEL B ENERMN—AHIES T
frETERIR E e .

7 oME BIRnF sk HFE A IE F IS4 £BOUNDHE 4, ZHE4ARE - TMMEERIMEL
RAMTHR2ZA. ERENEEIE-BRERAN, ES/MRERERFHEAD (S6E) Fitn
TTAHERMTR, IAUBRESHRESRE MR EXLMiiR. B, XWTHE
ZEGLLER /RS TR, BREALITHRSHATREAES - SHESH. Uz,
CISCH#g 44 F Bt/ NS ik 2 4 52 i i D U 4R 1

ZHREMERETELEXZER A CHHSH., XRNE4SEHEVERRMVERW, ©
M BRIEREANBRREBHIEHBIREBA., 3—NHTRINVDIES, BiEZWNEcachefF it 3%
LAEWfRcache RE S R K EHHIRER —BHY.

B 5, PentiumAAWTRY R B, MPentium ProfF #4442 tP I, PIIFIP4, CLH{EARN
Pentiumfk R &5 g8 i T HAIRE D HWEIERFNIEAS R, B, PentiumII (19994 )
BT —HERMI2MIFFE, XEFERFHNENEEREAA (32062) . HmayH
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HETAE (TR, 4RT) RXEFFRITGENES, SFE—4SIMD (Bi54, BHIE)
B4, XRIES W FRARIEIAT U R A B4 S R B b IR M S B E %,
FRBRBLUEEREM (KH4E), XERETERANERFNITELERSTEERE
I—HF U, FHRF REREERENERLEIHRPHSSBELEE. R,
RAA?

Bl , RBFIREEEATTRRICERAXEHES. ERE, B EF, HARMBIRXAEM,
Pentium#fg & LR FEAA, BHTAEETRERBEEATREMANILES., LhE, R
FiFadE T ea s U EREREmEENR e Rk,

8.3.3 KX

SR EIARE, #RKE EPowertk ZREMHENELRIVM, Pentium AER BT
A4S ERK. Rz, BRE4S—B6iln, N FFE-FHEENVADDERENTFEFE
El#§ 4 RET— BN A B RFHBRE, LU BN T LA S E A+ 5 A
HEE ML, ERARASFEBEEAFERBSIANTY,

HZENEASEEHAREE RHBMRABRES N AFRXOEE, o (+288), 320;
BB EEMESHEIFTRRE., 200k, —MHTRBIUEER (3201) AN H
BmaA~+4, BrLifg4d

ADD [EBX], 13572468H s FITERE 2% P 324 iy &
Z/ALLERREASBHANFIHRE., (ETEMNEYNS, BRNCLPEA THRBARISCHRE
anf b X R A, XA L ERESHSHENTTHER.)

BriLzob, ERIIBSFEELZHELR. HTEHIAH X, PentiumZBEHAE ZAILL (i
RPRINFY, FERE2NFT) RELBHUERSEBEAFTFE. FHESHBI%E, o
R—EZHBAERATIRER (FERATANFHIESEBTER), BT EERNFE
TREAFGXMEL, ZERABEFHNBREFE. ATHREMLMREP? fIEBAT
BI—AFHREG, REE, XEFREMEDPR, EERSHTIRA.

8.4 TFfERRALRMGER

FEEE

Pentium 77 fi% 2% B B LAV SR H AR b — /A 320 W F AL 2 Al . AT RERY S A7 8
RRETHEBF AT TRT. HRENERX (BTHEMER, —/16-fFEFK
RBEWRA “F7, W—A32MLFHRA “WF") ATLAEFBENRE N BENF IR,
REHEIESHANESOFHEM, RKEEANFEERTRIEFER T, XMTEH
e, EEERANRLRBA, BAE—HFMET, BERERKEREEZIE LITH
KB EANEMEET, BkiEs. (CIRBRMELIZHIED) 7 FLL, XMEEN
SN (BEHERATTBRTNEMSE) RAOER, RIEBTEHZEFREHETFEHEN
KR, tREHBBATES HI R

ERPERT, BEHINITEEN LR EIEER Bk, MB0884kREHBFFE (CS,
DS%) X HEHIK . F18088—4E, @A AR THIE 704 Mo ALK B RRTE AR RS
Bt Rifi, Pentiumb BRFFRNFAREME TR, WA 166LAERPEMRE,
TAE R M 1400 ST 35X A 200 — A, XFRBIE T — 4461 (14+32) FRUEHIS
Bl , XA TR REH3260 (4GB) RyubhtZ R LB FMEEIRICARERF
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ARGERT, DAMSRESFAAHKIE.

A, BRLFEESL (RE32E, HbRA3bit) kibE, Xsiefoipat(iRE
BEHFES SR . KX 8 B LI B 320 A FE bk A #8455 4> TURE 4078, Pentium
BRE-ARRBAMEF, ERRIEAXNHBESOBIEFRGL. 5 BA/RS BN R
R R EARERN, ERLFRERAF (3%, EMTERRERANRSE) b3t
EARFRAR. NAPORA, REESRNEFBHBEELET, UG ESSHRNERF
MAFEHOXE,

8.5 MERE[EIRE

8.5.1 kL
REF S E R AR R R M AL, 5—EHMEHE AL, REPentiumfHy 45
ARETREF RTINS, HREDRES AT XMEA (A0ES-1),
S ZEFEPentiumHF & ZH], Intel 804865 LKA T SHr BEIALIMITIS . SIMHBR:
« B RHESHBRBA-ANTREHE+, FHREHEARHS, BNRPEEEER
fFrs16Y (1284%), HBMESRAKH M BTk,
c BEB B, EAFESARANIBRET, B RESNELSRBOTON, REE
BAESTLARIR (CARARR) MERBNEE. Bikih, DIRTBRRRA X%
ERMI LG RNERER, F—rBRbatramY.
< IFRHTER2. SRS RNMES, BERBRABAFE, PEALUSHIES.

« AT EBBRIATIRS .
*BH: ZHBRAL—NBRTENEREFH TS, REFREL KcachefF i35 .
{  #m R |
U [ #4@m (D) | v
i AN
e N
[ #ewm (02) | [ #4mm 2) |
[ am® | [ s ® |
[ s we) ] [  smws) |

B 8-1 Pentium SHBEALRER, GABREUMVEKSE
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EARAELEBRMNCTERINHABR AL (dPowermHRY) EER, HoRERTELE
S ROE RSN, ERPentium (FF486) HSKEMIBISAEEZHERL, X
BB X BEXAKXZEGE SRR, EMNSAERLENT—&ES. BRETHRY
FR, BEERKEARDERES—ARMIT—FERIELSRE —, EBHXTK.
FUHTANB BN RUREERTR, BAEMNARRAEEREARRESNT WM RE
B. HFXAFEE, BRARA 2 FFREDH BUAMERAF R & PRtk titsh. 804868EMLL
BL LS AN - RENEENT RIS FEM B RS Rk, DEMN, Wbt
(FHFa P EEhFRESR L) DAREBERERBTRALZR.

Gk LEPentium R ECSERIRA HEAMLIZ, PNASERKE (RBBRBERSE
) MLBABKEEHEELNINE, MHFPentiumE W& RAKLE, BRFKSEES/HEL,
fn bR, Pentium U i T HAKLRIS R, HEHHEETKEHNBRYEMB 12, SHFE—1A
FIB RS KERNSZRIT R . Pentium I 5 F 145y Btk £k, PAERI24HY B ik SR, T
B, REGAHTEARERHA RIS E, PentiumiB LK ik 26 B THRE.

8.5.2 H{TIRME

AT RFHENHTRIE—ECPUNRINBATH&IES, PentiumRA T HHAEE
Ayth Z &5 HketE. APentium DI FFH, 4 RUMMXIES WAL RS LG RA, M
EEE (R) REFT (REORWER). XEHELELATSIMD (Bigsd, S5\ %5
HIFAT, X B LA B AT R — AR 1.

S & B0 B R B AL AR D B Y B E B AR B R R BB RE S (Biln, BREEER
FRIRE), HFHNEMRBERATFRROEE, SHEEZRUBTREASERNAGE. AT
XFFXARIE, Pentium I LT —HAMMXEHFE, BNFESBROAMLK, RENFY,
AANF, 2PRF, REAHASFENHNF, MMXELELTE—NHFHFENHAETELRA
BT —#RIE. Blan, PADDB (FHiH4Tm) 84384 M fyFNihirsAmik, W
PADDW 44~ F R AT Mk . X F—AH LR ENE R — BRI EMNE T FHES,
B AL B A B S A 1 I E SR RIS .

8.5.3 EirRUEREH

MATEAItEM (5.25%), Z—AEEMHTHLSERBRBEAZNBEHNES, £EL
BAEALZNE R BALESRERFLEHBROESE, wRIGT &4 LBEE4STENN
HH&B %, BEERTREENFRERIRE. MHYPentium{E F80436fY5E ik, HAX
BT RN, B TWHRAKS, FRAUKKEMVIEKE. 54 TURBREXRARALZZ
EERAT, ANRFEFFHALLER, RERERMT. E—Bit, BREAREHAEE A
FALRZEERAKLOEZHBRAE SN IGTEHERARCEASRMFIMAERE (ZRRHALUM
FPUZ X 4y, XBERBEHHEELT).

Pentiumf SRR, MPentium I FF4k, BAEKEEY B, $BI3EH, Pentium I HYERGH
Bl (ID1) REHPHBEHT =k, B L, XBREIDIHRELERHAABRASFHHNK
HEREEERBBANKASZ., Lhl, HRIEFER, E—-TELSFORRECESFERN
84, ME-MBE=/MFOE R BIER R 8854, Bk, Pentium I FE 4@ — 45
FIBRAESTER, EREFHIESEH SFHEELE, L., H4AMFIRESH =441
REpz—REMSS, BEZBDBHBERDHERL. A TXREROESIELIL, &S
BEEELFEME=ZFNEM XA (HH) 8h. &5, FTIEEERNES, TFE
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mA-EEeE, MRS FHIE (MIS),

ERSTHBEH — B RTRIE S BARLR—/MSBB B, EHSHE (ROB), &
RIFSH BBIES 2 RA S BSATRMBITRIT, XEATAE L FES, fin, BAES,
iR S, BARME (% “Ha” f1 “Ea” £%), BAKS (WERURS), Uk—
LR RIRIMMXHE 4,

8.6 HitRISCHCISC

BAET JLERMRRISCHICISCH REH ZRIME M T, HRTECSHEEILRNER S
TN (RISC) Poweriti fyfl (CISC) Pentiumi§# 5 18 £ RIALAUH A REKEHL B AU A
AN, REEAFRNEEABEERAMHIFNERA, SN EKE, EEEH, ME
BARMYGE, RIIASTEEMT. BREAXVREEEARME N LORGSHELR
HBRRELEE R ETARRR L, Ribk, XBERHINE BH” 5085 bit
A RGRERAEEHNIEs, NEXEIESLE 0,

SiRer, MEC2RBatk, REER/ ISR ESRNEEDEE. X b,
FAMB AR, BkEECPUS AR E CHMIES EOECPU, — & A MM RIS —
figm, 8088/Pentium MOVSBH&4-# 54 8 M — B TTB R B —A B 7T — T LA ZE R3S 4 g st
B, BESEORIESFS, SBRBH—ATY. ZESBERSREETRRSNEES
FrFl, X Eephie 4k B TRF AART REIELSS MK, ShiiT—2%.

EABEAPentumiBin B REMHIDIBEBEN TR, ETNESABEE RkEE
ABREERHMIES, BAE0SRGLEREMENIES, PESiAAMIES. MTF
FANE RIS, MISEAERJBEE LA L ELMIRS, X EHEE 443 TPentiumig 44
oh B IE A AR

FE—AE T2 EE L, BAREE LA RPentium (EAPTLIAY) B—ARISCHA,
& AHAT B TR BB ST R TE B PR RISCIR HL DA /N A . Uiy e, RISCRYE
ERR—EEERENRIES R EAENBSES — FRBBENRIESE/ B EHT
REEE, TWiRFIFACISCIEA HIEAE T rh AR A B TOE, ABRESHENBRFERIER
CISCI & B THATME, RIF, TEHITH B EHsEBRRISCARMKIES .

8.7 ZAE[EIM

« Intel Pentiumf—/i5 B AFI— 7 5% £ L BHHMCPUSL A, BaBETHR
B, W R TEBRAUE A mx86 RSB KDY, Pentium (LARE=HHkE
Pentium, #MAMDEE) 2% A3 T WindowsFILinux i+ B HLEFERICPUS .
« —HEMEHCISCIRTHF=Y, B—HEER3E B NS R H 3%, Pentium@—
NERETEE, A RERRIEAE,

« TRIMRELEE T NERRE (RARESIINRR, HERASTNSER), SEG
%, BRBE, DR—HE RREER, BAS08ISSENTH, THFMERE.

o Pentium & KB % R4 LLE TS JIMERIE, Blin, ENTER/LEAVERSA S B2
HIHRME, BTHIEHRIEE MPascalfAda,

«Pentium It T —H LA (MMX) 84, ARZHGRBERBENESRIT,
MMX$#54 8 % FSIMDERE—Giln, FRRBATEA 9 TR L B 48, WA
RAgEk RAT— /8 1E,
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* Pentium {4 T T2 LRI TK (LB Bk R 51, RERIEMMIMDIHAT,
* Pentiumfy SCELAL S RISCHE, 7EPL, CISCHi4RRRISC-20H#E4LIH,

8.8 &

1. 8088FNPentium 2 [a] A BEPH 4~ £ EAE ?

2. #f HPentiume & {HB088 IR FRI4KH L.

3. At 4 Pentium A WA FGH B, HE2RA—MHRITHER?
4. SIMDFH A7 anfal i HBALRRE Lt/ g4 #8317

5. Pentium I b EHEH A4S BRI 47
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2.1 #HE

B 8% R AR IR A NER A F /N B R ARV R I BNL, ATER B I\ A i 58 2 it
Hil. XRIXENLBEFOMEGELT. B, HESUREE, EREFN. EMFMER
RIARRE D RRABIEHIES . Blan, BE5eHish dhidds sl s WALz R4 B X E 0815t
(REXKTHR) UIA, MEBHIENEKBARAESIBRSE. AYVHRBESBROHHE, 2%,
RiEMotorola (—KIZHIBE ), UEMR2002BZ A E TISMEEHE, — N HEE
HHIBR SRR SRR IER E R EH 1008 M iEHs, XERF—HLREEREK,

BEXTRIEWHSHEREL, BREMEFASATERME., E—, BITRERERH
HHRARRLGED, FA-ANRRZGEHH s BTREENERESRE, MALEHTHENT
B, B2, eiMEER/NE. KPR, (Zilog Z8 Encorel #iSHIHERSAF,
BATHIHE20MHz, REETHRG4AKIIFAES, KAES4, 524k, Pentium4 i B GEMB AW
WEF$250LL FE, MENR—MEOCEE—REFEMESTHAMER.) $=, MisHEEaYE
TGRSt BNV EESMEEIMNEE OB TR - MR ERF L. XEBRREE,
E AL EF AR B REBA L FCPUS  Licache i %s, HEEENAETF 4
P 25 7T A SR B E R & 8fcache i 2%, HLBARARE/MEAEER.

AR, BATHEMITIEAtmel 2 T A HAVRIEIEHIZ . 244, AVRAEXEKITEYLF
HIME—; iSRRIt HERUMLY ., XMTRESIEEHT, HbfEHge
Rz 23 9 2 Bl AL#EMicrochip, Intel, AMD, Motorola, Zilog, Toshiba, Hitachifi;@ B{X
#%. A, AVR (&, ENWlL, AVRRF|, FAFEFAVRIZIHMETER) EHED
FEIEFRRY, HES5EHRE FmPentiuvmBFPowerh A (4 Bl HIntelF1Apple/IBM/
Motorolafiili&) 7E4 ARIERIG EXEFRAR,

9.2 ALRMEREN

9.21 FRAMESTT

ZEEEEME RN E, Atmel AVRRHRISCIRHRN. #XRUAIFELSERES
KBS 45, #EZPowerPCIEARIANFY, PentiumfI4A £X15SAFH) HEAMST
BEDR., BRESHRELEIMIFERE, KTABLENSE. B4R REERHEEH
MEEME, AEARRATHE-BUESRENEES. REXR, HRAFBOLRRNEE
4 (HIVMZ), AVREIIEAEREHLRRB/MY, Microchipfilis T — X &8 FR/HE
F—REEH L — RETRSKES.

Atmel AVREE2MEHFHFE (REMROER3L), BHMAN/OFFH. XEFFEE
NERBALTIE, XM TH—FHHEFO~255 (REF-128~127) ZIAMPRUE R, MmEIVM,
—FFREBENER, DELFHRA—RNK. TIEHE (ELEBRNCLELTH
HENAELL) , XEFESEYBREHSH s, TRASHFHERER2E (WE-15TR).
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FLASH7 itk
(REGFH)

SRAM#
(E AR iE)

CPU SRAM 0x00

EEPROM#fk
(RINFARTERE)

BI9-1 AVRGREWE ., REINERGHERSN (2N 0rBNFEHR)
EABRASZAECPUH T 7E 47 28 v R 47 038 FI 25 77 88

ZEARNLERAL, AVRRAZHEZ A ALURM SR HITHRE, HFHEAER/G
B,
MBRIEE, AVRERNELTROUENIEEMAL, AFERARLSFHESE. PC. Kigst,
F%.

9.2.2 7Ffkee

B AHAVREGMIZHZE, BTLAAVR L RIEE 2R, SCAETRE, AVRAITEGES
By B3NS, XINFHEARNAYESE EARE, mAER/DMIARSFELAR.
BN ERSARBKBSHARRTAR, HREATOS2IIBHARBRA NI, XAVLE,
FEHMIZHE, EMHAREWIZINES, XBEoTHNEEE (FoFEiBeadgk) 7
LATHLERIR4SfE. SR ARBRE, EMFEEReR IR R E XA Rk,
EBift—%, HEVRERRBARSIEE GELWASE), Ao mERLEE, HEXNTE
FAHEN, —BRBERFHEA 2 FcacheFifR (—MNATFHES, —MHTHEE), XRIk
B T EBAFAESE T Hffcache X B, TR™EMHE ToachePIMRE, TEMISHIR L, iR
R 2 cache, REE_LREM,

FEAVRH, H=RfsiFiafetstk. —MHTRFRENREEME (BABFRBER
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FHATEBF R LEEEE), ~PATEATROEETI/ A, =/ EREHAT
KUARFRFHE, ZSRELAEN RN SREES (B, IERERERL). FRE
KB REN, FEFMEES LR LS — B bt 28 755 B £ i, AVR
=ANEEETRE - ERSTARH B RAENE CHIHRAEZS EFH 4 kbR,

IEATEHERY, ROM (RikfifE2%) FIRAM (BHLIFREMESE) ZRAEE—/MRER
K3, ATLIMROMHAE, [HRAEERROMAF S, MRAMBERIEXNAE, XK MEER |
Pekhr EREE, MELMHEARGEHENER, EXABRBETEE (—FEEM. MiE
M. BHEMEIR). Lk, ROMRAMK SIRIBLACE LM LAR: TBCPURTSA
friftk, EAVRY, E—NIEfEAAHFLASH ROM#E., R&EFLASHEERIE R ig/ SiEfEs
(EREH REBZBHRNFHESE), HRAVRIBERESANBRNES, WAVREIA
BE, FLASHTFf5 344t (7EAT90S2313 &, 2048¢%) JRER 6k, WRMBFEREEL,
ZEES, ATHARIEAR, DOx RAH, BREMHIFONENAG, 4304, PCh
RAFAVE SR R M I M il . AVRIE M B B A REHROMB AT4E %2, ROM R
AEHAMTEE B A B RSB (HSEiE, BEHAR) HHEFHRE.

HEEZT, BIANHFHERATIRXE, XANBIBFME S HSRAM (B ABEHLIS R4
%) M, EMFEERFITIRAY, SRAMFIDRAM (ZhARMILRFMHE) YANEER
ARFIBERAME R U EALEE A HAMMER “RiF™ ESUMEREFEN{E, AT90S23131Y
SRAMZ & 42563,

BEAFMSES L RABREBESERER, RTAFEEAMNE RS HERE, i
BUHAENPEFSE, AVREBEEBHIR TN FH, SREASTH. #3233/
= (0x00..0x1F, s {fFAtmelid: 4$00.$1F) FAskEE FAFHEER0.R31, B TFRN64L
F (0x20..0x5F) AREANTOEHFE, HAMSRAMBH —HERANFMEEMESAT, B
TR B ERMN/SARN. 3E7 i 88 G 7 288 5T 6 F N Ox60 77 4 & B SRAM ) B & Hh b 3 17
il (AT90S2313 SRAMHAYEE &5 #iht B 0xDF) ,

&fa, BN EH S 245452, EEPROM, fnRFLASH ROM, EEPROME3E
RN, FLAXHBREHEDL—ERE. 5SRAM3{L], EEPROMEHRTHEMN, Hit
AVR CPUREMEEPROME ¥4, H AHWREBAARE (REXFEMRKIE, Lidmspisk
BH). 5ESRAMAHENRE, H3EHES ANKEAR (K£100 000k, REER—HAESHE),
XRFMBWENYEFE, REAVREBFMHMNIZISERX—K . S REEPROMEiEk R E
—&BWIFEARE—Kk, —RE— AWK RBRAIXE] 100 1000k BRE. B, HEHLEE
. AEEPROM % 2 3bi%, 3+ BB H RGBS, X3 EEPROMEEE YR FILG o &k
BHENFMEE, SENFEBEFERTFHEHEIHLSEER, FlE3/EEREERENMERS
WHE (tbio, B/hE—k, XEREBIERAYI04E), ERMIFIF+, EEPROMEREER
A28,

XBEFEAENBAELA OISR, Fik#30 (0x00) A{LEEH LIRAIOMEEH
FLASHFEfE BRI B K24 %7, EEPROMBIBIK (8a4) =3, HESRAMMEBRFY (80
RO), 5FANILRESERF—&, BRI TUHLEBEETX: PCHEHFERR
FLASHfEf§ %8, M EFFEME (MR /EHALM) #8MSRAMATIETT, HEEPROMAY
Pt A, Sehs LA HEEPROMAL 45N,
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T HE
v FE il

KA KAERKR, ERFHEBEAAREHE., RNCERRTNHAARA N FHE—
#lin, RAMFMROMZ B M AR, X, TRFENEERNSAA#HLNE#HE, §—F
MAERLESWG AR,

*RAM. MM FFHE, XREERANWEHEXRA, ANTAFERERRLES
B, —HHERIREEERE. BUAREE£S (B¥ECRFRFEYRT, 49
MABRMA) T BN WXRFRBIHHE, BhE4E, RAME—RERKM
FHE VEEREERREES. mENE, RAMPFANEEHLSY X,

RAMX 2 4 H# %A . 518ARAM (DRAM) Ffu# ZRAM (SRAM), KM X R#E%F
B ASBFEBREDRAM, CHBETHBENT, &40 ‘" REHARFLIR—IMEE
FHER (FA-MIXHREE), EEAEEWARFGEE. DRAMEH EETHFRE
REARKETRER, WESH AL AR, REGENAESRAMB S EERFHET
FERF. LHEE, XEXRBWNTENLRAARRFERFEEXREZDRAMEMHER,
(C“AEH AEXNAETXFEXREDLTR, I TIGHZW R EBRPMRE— MY
K o B E] R L)

LM, SRAMERHHEY, ARRATHRNBARBLE, S MFHEHEY—
MEEC~10MNRE, XEGE-—NEFHSRAMEREELH LE S A AL 104 H2H,
HARABFTEIOR, F—F W, SRAMAEERFAH, FFNETERMIIF . DRAM
BERARBEEEE XENLETRFYHUHSIRESE M), WSRAM—& A FAR, &
EXGWHEHEER, it E cacheFHE. (B FXNEd, Atmel HEFERA
SRAMBE W EHREE, BAF1000%%, REFEBITMWHEL.) RESRAME
MREH, RATHEESRAGTE, pRAARTFH AT K (LEDH) SRAMY
EERSZ L, Hi, SRAMUBB AN EELMEHE,

*ROM. Ri##E, RAMESS ZHEBEN, TROMEKL AR EAN., EX

BUWERELMESAROMYE i, EERANEE AHEZRRANRE. &
i, ROMUESATFER—FEERFEE, ERFLEASHE R, KEMEE
¥ OXUBTRABRNERE, A, FHECSHILBENEL.

ROME ¥ X F WAL F AL FDRAM, ERAEAEE, SNMNEHELLE—
ARG, BEE ARG E, RUFERETASIRA AR ERER, BT RE
FEERE, TH—HRALHM, WEALAPHEIAZRERE, BRIERRER# 0k
RWBIF, B4, THLAAY A ERANERERN A, DR HEETREREHT
24 FRREEYTEHW, (19934 Pentium FdiviF X Bbugst ZROM i 4 — MR, )

W DA 3E ¥ B 3 oA & &£ ROM EAEHEILES, ER, BREREELANEH
AERB ARTHRFAESUIEMNEHAHE . RTGRX, EHPROM (THEH
ROM) % K2 EH. #ROMY ¥ —#, PROMEER A HENFHET (FREEHTH,
WBEKE) BARZETHR, APROMP X MEE LR IR, EXEMEEHHWEE
TUH BB, INSBRBEZMALHIEA "%4" PROM, PROM—E¥RH, FEHH
BEAEE (RFEENFT) RELEERET. BAFRTHERS ML, FrUPROMHA fB#
BH K.
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ROME e — MM A# % T X/ E M. EPROM (TEE T HEROM) ¥ A3 FHEMBT
RRAGENETYWEAIETISRNTEARLZ, ATEI-MEAEE, FHRETH
EHPROM—HHEZREE, AT, BHAERILRBILL42ZE, "BYL” R24E, &
BHERENER, AEFHEUNREHEA.

REFHAE SHARPFIEREMBWES, HEHCBAREF AN BOEH

#, BREFHBRLUGTHREYN, FuEELAROMM FH% %, EPROME A % —
MK, SWEEPROM (B TR THEROM) K4, ALK EY ‘BB £/
FRETOAREAN —NEEELSH L HBER, A TR MR HERABREFFRIA
4, EEPROMAEE LI N, BIMAEIHL,

%—7%W, SEEPROMEH{RKEE, EAFHETLAREAR T TER, XREL
RETEY, HEN L, EEPROMERAMBHEMG L, BAEIMERETHTUE,
EUARKE, ERWE (MAKRKRRE) #E€#FLA, EEPROMY & f @£ T T 1]
—RAEABREER Z/ERAH.

FLASH f £ inif E N\EEPROMII B ¥ —f Fik, KX ABRBREE, L LL
BRBRGE ML, TREEREHAHAR, BR-NASESENMHARILTEHR, E£E
RFEABERFHER (L, A—PEESH L, HR4HFE HJump Drive 2.0 Pro, giLexar
Mediakl®), HERBELR M EBERAWEBL TREHFKE R B W HF, FLASHE
BBEH ZHER, ARATERSY, WAMEDHINEHE, FhF. FREHEGF
£k DL R PCIMCIA-E i 14 B A 4,

BREGFHBY FH— N EHENVRAM (F#H ZXRAM), NVRAMZ R E2EH i
HWSRAM, LB FEH A, BAESHEEBASRAME P FHETREEL, YA,
RAHRAERIMFREL N LNSRAMERHA %,

*SAM (AT EA#E). FEISAM, fERBXAHNRBREAELH, EX
LEMEBEAERY W ERBEENEFREHNARSBAZSAM, ERAMAFH, SAMA
R RF) WRFHR, XERIEERVNEARRTH. SHEF
CD-ROM, DVD, ##, #HHRBEH— LK EMESAMKE, REE— KT
BRE AW M,

9.2.3 REFMIME

AVREEL T —FhiE 77 2% -UOBUR . X —IRTHEARE R ERRKNINE, EIRBEA
MBS LD 2520 F30kMEE B A EEFFHARNEET. Bz, BRAKE
H—A R, TEAG AR EEE LS g Ee (TR R <ie) MmBICPURE. R&
o, XECS MR AT FALE, B VO BlE LB TTX KT T4k, #ildn, SAVOF
fiE 8 5E0x18 (SRAMAFfE#IT0x38) WMEXKEA “W OBEIEFFE" (PORTB), XEH
FiABE AR HIRE - RSES. ITERARBRRENRE—-MHE R TR
% (LED), FEz— I hAFARBERERESESH ARk, R0, BRRF
BB ARG REECPUANIS MR RE, RERN—MERbREMER R, HEH
TE I ER IS B SRR Y M RTIRE .

AVRIBHE TR A B im0, Xm0 g amte X (ETBA5H) BmASREH
k. AVRIEEE A LIt i, STLARSRIE 25 B A0/ SRS A R TEIR R 4
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T ARBEERE (30BN BAKITREZEN IR R EDIIERE). RRTHE, 45—
Lok ARISME I F AHUBSOR KX W UART GERIS SR R), FRLBH M EElE
BEZMVELILERBE., SAMHENIAR, F2EH GIH) BJIAFRNEHIESE
X ATUARTHYSI S FAFEIER OBRISI AN FRAMHEEN, BAEXFHES, LEEY
HERAIEERA (FLEAN5IHESEMmEE), BREEEASEREILNRE AR
M. RFRIEEEHKRAOB, REEAGERIEFHUART,

VOFfE S LRCPUA B MaTREEZBRESF. Hlin, AVRREZHE (SREG) i
FI/ORITOXx3F (SRAMHELOXSF), H BB SH#RCPUY BT RAN (MBEFHELZRAT
A0, HE MK . BEHRFERICOx3D (0x5D) H A& NLZ$T (FESRAMK) HiEz)
MBI, HTXEFFRERE LB YR EATRNE, SVONMEITRERNRIEER
fik BT —#E,

9.3 CHwiIES

BREBE R —#, AVREEGREAEMENNARSR, CHRESHLSAFHRER
KRG, BRRERYRE—FERESR. Bt

ADD RO, R1 ; R@ = RO + R1

BRIMEMBIROR, LREROFREE, BAISREGRBUZELER, 4 NKBAE, K50
B F 1 EESEMOROFMRIA RN EA—ICRBMREPERS, RERE LxIEg
8 — %&PentiumgPowerf)ILRIBEE 4L, HE (4R) BHE—ANFFEHIEFTAtmel AVRIIHL
RIESIRME.

AVREHE THRNBFENATB o L ENERMEBEAIES . ADD, SUB, MUL (EHER).
MULS (H#F53&). INC, DEC, AND, OR, COM (3%firsK/X, HONOT), NEG (%}iG). EOR (Rsk),
PARTST (MiRFF2AE, RiZEHORE R ABNIR B, BFRNARETER,
BRI E B T RIBRGHRE. BURBRIELESE, MARHERA.

AT R 2 R BT RARE, A 154 (SUBI, ORI, ANOI%%:),
BIIRALANS R EH A FEEHTHE. G,

ADD 9, 1 ; RO = RO + R1

FHER1E5FFHMM, 545

ADDI 0, 1 ;RO = RO+1, se#ROME1

FALBME 1 5FFFR0M M.

W — i AT RARRIAIERIE: 40, SBR (IREBEXHFS M) HECBI (HBRIOETHE
HPL) HEBER-NBAFFENEVOREE T, B,

SBR RO, FF ; R@ = RO OR OxFF '
BIXREFHEOMMIKMAAL1,

BHBREDLR L. BRTER/BEIES (&M IMP; H&t:: BR??, XBE?MHEARMN
PRELA R SREGHIIRELA A ARKES TRF: CALL), A —SHERIME. SB?7#
E—E—ALLER GEARHER) RI (VOFEHFR), FEoMALIRC (FRr) =S
(Bfr), FBSBIC=mBL/OFAEERPMBERADE T&IHS—PT T EEHRIEMH
B, MEMEFEROMHEIRE/ BRI ALEN T —&#54. AVRBLXHAEHE (T
k. IIMP, T TRF. ICALL) XEMHEARMERASES (M), AA4hREEE
R30:R317bf164118
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9.4 TFilsRALRNMER

— B F R 18 S BRAX SRAMBE B R T RIE. MTEEERMVOFHEBRERLXNME
Mk —Esr, BILAMA 8 SARE —AE EASRAMFEN EAHBER M, R, &
—HHELHRRRERSERFHESE (RO.R31) T55HE, FlRSAREBEEXNTERE
WREBHRET . BEATHAGNIESZLDS (ASRAMERHA), ZELE—12
BEFFHR, BASEREFMET, SS5L0SHMEYSDS (HEEHFEASDRAM), SDSHILE
BABMELDSHK . AVREREEINMEHIGMSHMAFFE, X, YHZ, THFABZIH,
XERBRONFFE, RMER (FLUAXEFFELRFRER26:R27H), FXEEFEE AL,
ERXEFEFRD (EEEA) 184, RE

CLR R26 ; TEERR26 (CH3LiRE 250)
LDI R27, OxSF ; SRV ASTENE (E¥E) 5F
LD RO, X i (X) [=SFETHRIEIBARS

A B STOX00SFrh I # A B 1R 2507, EE LB X R BB/ EB4 B hiE B 50x00
FOxSF, MREHXAERSIFHE (BATE CL8EOx5FLiF FRASREGEAR) ., Huxtt
EEEENHRREAHINIES, ZE4S N5 ERVOSF R IREMIE .

IN RO, 0x3F ; FEDUISREGZRO

&E, RESREGEFHITOXSF, & REVOM O3F,

ERLPM (ABFEESEBA) 54 ERZIIRFLASHE# R (RERHETESA),
FHESZZHEREFEER L, I5RBF (Flash) 7R45X, MHPAEMEAROFGTE,

W EEPROMERR £, FEHRTHWEMBETHER. REEEPROMAEM EERR LA
BB, HREEASERMFEANYERE. Hik, EEERKHARE, HELEELXEN
AR (Lk3) ‘R URELENRERTEBBASEER), XERETHEEESR
BHRIEZE#HTT. AVRIGHHEFEZBE TRETIRIZ SRR,

AVRE X T34/ VOEHFZE (SRAMAVOFFEA—E4r) : EEAR (EEPROMIbHLHHFR),
EEDR (EEPROM#¥(#E%#725) FIEECR (EEPROMiZ#I% 7% ). EEARBE—/ GifilHht
—BAR K (EBATHISRE R BIP, ZEE0RI127 28], BrLABS A i%520), EEDRE
BESANSEBRER IR, LIRS R FIEEARF F3iR Ve, B HshL.

EECRE &3 ERHIAL, X iy 8 fhith 5 FIXTEEPROMAE AR B iR, 454,
EECRIYALO (BARF B AL) #ie X AHEERE (EEPROMikEH) fii. EMEEPROM& &N B
%, BFAMNIZRBLUTSE:

o BEH R F Y HbhE A EEAR,

« XBEEREX1, fiFi%.

o RHEE.

o RIBVESERE, TEEEDR13HBTESIR,

BEAMPBRAEREZ, BEAEFHRNBRMEERERE., 2#E X HYEEMWE (EEPROM¥
SEH) i, HiZuEgil, CPURFREEPROME A, Aifi, XLk EHEFHETS,
XERRBTENM MBS, ErNEREEZEEMWEC 28 E N1, REETHML
(EEWE/EEPROME B R{z) BAH1ZEA BN, 23 —BREHN (HMUEEASHHRFTHE)
ZJ5, EEMWER BB EO0, XAFE B 22 1% UL R RER) Ik i BAHLER FF B bught & 5h
itk EEEPROM (B3R EERIHIE).

3T HEEPROME A, BFF 5 MNi%
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* WEP R T Tt 3 AEEAR,

o B P IEHAEEDR,

« R EEEMWEA1, fiFREEPROMEEREAGTE A,

o (BB EMZMN) IXRBEEWERL, R BAFE.

s BEANIE.

R, LRBATRESHE YL ME, B AL 4msHltiE, *F—/4LLIOMHZE T8 BT
5, XBFHERLABAT40 000 (1 ) NEMEERE, BTFEXNMRE, BEFREHBEEPROME i
FErpiE (A—ATREMN M A B R ZF S HEEWEAI A 40), EEEPROM#RIEZ AT, {E6EMK
HIER IR 5E

9.5 #OEE

951 GiMtig&uEO

I E R FVEEPROM#: O 5 fbSME B D% #% . B IREEBVORF BN E LK
FE&EH. NG FREURIXFMRLE,

AT9OS23I3HRM T —MEDRA R B HIUARTRIEZbrE 8 O, B T2 B SEENY
HAY, BRAXRESR, BREHIEERNFICLIEBNEE, AL TRIWEARER.
CPUSUARTE AN FHEHITEMARE . UART VOBWHFHFR (REERRRRELL2E
WAISAR) . UARTISHIS 738 (IEHIUARTHISCRRBRE, M, BRER, RELERES
%) . UARTHEAFRFFE (BHRIKESGEROBAR), IRUARTREFER (BRUARTHH]
REMNARFEFE). BELUARTUR BITRBREKE, HAEABERSIHEBEAT
UART VO¥#E#H &%, NGB RRNF TERBABUARTE REFHFR, A THTE
PEfeis, UARTISHIFRFR —EEWRER “REBRA" (T, REUARTESIFHFS
W3 —E B ER]) . MRELXNT RSP HIARIR, UARTREFFSHHEN RS HE
iz, TAHHRILREBREES], H B REGEYIRIERE.

ERBRONZ LY REMATE, SUARTARE, Hignm 0w ER L £i58/ ki
MRSESREHER. ERIZRLE, A—HEmNRERNEM3 M EE (FEARARE) T
—AFR (TEARARE), BRREFHINTHHLED, B0 HEH D aRAFFEE, -1
(BEH MEAE) ARELEMEEHIRERATCRERNEERE, WA (BEFHF
%) REMMEME, B RS (Rnll) SIMGEHERILED, BfF RE LBl gdR ) mF
FaRPEogEl (RELSIMARLIEE), MERESEFHFENBOH], HIASIWH
HE (£3~5{k), FFELED, @ ixEiZsIMeE (#iE) EoR, HREEXMIA0, #
KRHELED,

#hFE B
Righ. EHHERMNER
HENELLENAT EEEH, ENEHARTFERARNALENER (WHEFEF
FrAHUEREMR) BEEANREr —RWEERPREHRHREZHLE, XX
HR-AHERS, A¥EL-MEARER (REFHEARMRER). EMRER
FORINLTNUK, BRARGEBYEREAN T RET, A RREHAHRTESF. &R
L, XREWENELW1SCGHz R, XM EN P ZH B~ 4£— M SCGHz £
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fE5, %AE, BHIF1 500 000 000k, FHFAFEN, XA ABSEE L FERTH
FHE, BEFAREIANGE,

NTREREPATHSE, wEDRFER0KR, M EFENEEREFK (B
JT) 50000 000 et 4 F#, RERFRENT, BR, KRUEERBRLAGTH, W
BE-$TAH, FERATAN, BRWENESH4 AN — Kk WEXL 4, UART
EHBWEHERHLUNZENLEEH, BEER" £HFI N N BAEVARTLA K
EEEZWNERRESE PN ERGHE,

ZUREATHEGRE, WREA-NPLE BRI AELSGH2EAT, 7 & 3 o4
BB (LWHFEZESRRY BK) B/7420GHz, CPUR SR 2R X B AR, EUEH
HAREWSE, PREENENHHABET - MEE-PITHWERES, CPURLRE
RIS, AT, AEMHEX L, RENBE TR KB —# (4SB/L0TRE30%/4),
(TUAF R RE,) ARXBERTTH, RERNLEI0REERA. E—FF,
CPUULH AR B ARKEE, CLFREETHRELT (A, DERARE L),
AHCPUL MBE RN HY (EREBEUENERBECLERRET, SLLREELLE
W fed) .

9.5.2 LSEmEEO

AVRILEFE— N B Eht & LVELEE RIS, mERME, &SN ARHRT—
MRIE, (BHE—mE. F, ABSHF— I EBEfBE, RRINTEXLE. AHIZDHF
MTRTHA.) BE&E, XEEMBIEFEHL. —PARNSESIREN—THBIE. REFXAN
SERT G Bk D (BREXANNIMFFER ML), IS ELBRY ABRLRS, B4
BASMBER kIR, HEINMEFS “HT 8" HEAL18(20, Wi, ERERE,
Fritit iR 23,

H—ABITFREXERES. RERNE Ak, S2usk—Aikop, H—48
PR BEBA—TES, SBR2usitRBRHSHET, 8, 9, . BUL2504XHEAH N
(500us, K£71/2000%0), I8 e{SHTI256, X LU MHEHFFRAH0, i, EHFRCPUR
HWES, FRIAIES, AMECPULMEEEFIIE,

—MERAHALEENENSREE T REM R, XERREN ERSERY. fm, —15
BRENBREEFTESAbug, EFREEMRAIIRITH Z/FRBA T ERER ., XFTRE
FOERZFETIRBRE, RURERRHIET. FNEE, REGRNAERE. BTRE
—NEBENERSETE, ARERXACPUNBSEN TR TERKHE, EFHEDREEZ
F—AB% (FRE) RE, BHBFARAMEHREESR 1M, LB IEXME,

REEEMSAGMRER, CPUNTHRMEAEXLARET. CPUSERELIRMETARE,
#F—, WHK, CPUIBHCHAE—NTEHRF, RIGHMHIOHFFE, EREEMELEETK.
IR R B R A R, CPURBLE HITESRAIFF 44, BIEAE, IMESRE (FRFRAIT-%
%) BB IE T CPUR R ER LR, 1C-FFE B W LUAARBEERIFEFF—
EEREmARICEIRRIAER.

—AEFRG ST REEYPFOAREE (WETLEEE) BRREL—-THINLES,
XA ERAAVRANTACE B A A A T BRI 5 R AVRATLABERJLRR bl , X el
RAEBMEAET AN, mESEH, HESIHEMEsES, EERFI, 34T
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AVRII S, BESHBITEERNSMOF A —NR/ANEE (4010), h¥fHERNXSBHSS
FLASH ROM (BFR1D) R THZE, Yl SOHIM, CPUBBKEESI0X00 8T
PATHERENRBHRD, FWS LEBkESI0x01, 2%, B%, PMATARENRE—&
IMPBRE:45 4, ERIEHIHEE — A FERRES L, XBRENAREEDGT HEIES.
(Rp3lH, B VRENEESE BRESE MAEGRERA RN, B ToREES, ik
TCBRIGERFO AR Frbug, )

9.6 ®IH—1AVRERF

EABE—IRE, XEHH—ARHT (FRLWHRE), BR—MEHSBFEES
B R THER . B4R, RUshlS MY EHNTEN, REEABRSHEF, L
EZTABEHERSBFALEMS. AVRIYEASNAHT — B A%, fm, £—4M%
HFPUREF RIESHHEN L, REPRREZRUHRENRARIELREN, AN, HF
HEEHEBNHRFR S, AVRE—MERFISH.

EA—TELEHRG, RIKE-FSTERIZH S LORE—RER, XFT—A4
HAMBCRZ X OB ITIR . B &S IR ERE — R R/E S HEE, B’
RBEUHEBRERNGRAA - FREFENRZBETUES. (RIEBFL/R/EER, HHE%R

ik, EEMETT.)
A TEXAFRGETIERR, RHINTRBR:
BX5 Ae/eEAT RIBIT R
0 &% AR Je/md sy
1 L £r Je/ER AT
2 AN 2% RIEEST
3 AN - RIEZRGELT

KBR b, XMWY, HTRLMEE, EA0BMAL/EEIZ/TE DI, BB
BEREMAREITHL, EHFHROZNH, RZFR. B ESFRHI, WEHHALT
BAHLST . BATTLAE MBS =FiK

A5 AL/ ZRIEEAT R
4 AN A Ab/vE B EAT
5 4 4 R/ BLRE ST
6 4 A B2

XAFIRPET BHINER., F—, BFLABNBARA ZRNEE (@d4ENER),
EBRRF: 0, 1, 5, 2, 3, 4, 0, -, £, ARFLSHMMORIEHSZRF—8, XNMEF
BEHEEMELS, REXMERT, BFUATREIRNHNBITANES AR, hsmn.

HEXRBFEE AN R LIMITREN. XNMBFH “RE” RRFEZGEITEAE
RIGE (I, MERER4, FARSGRITNELA), BMREERE—ENEK (dErS
BR), MErSawkant, HENESERE, ReEF e R EER T —BRIE,

rExARERSD, RAOVBTERARGHY ., Fm, TUMA-IBEEHAFLE A
BIMESRE, MR —ASMERRWT, MTXAPET, PEFLEBEEE ATENLERANRGR
B, WA ETEANEARSE. YA FRE L (AEEETHRE), BHSE
PATIXA T, RO ERAMBHESBEHENWRSERSEITART “$177 #4, &
HEIEBE B4 RE, KHHEEHSFIRBE—BRAEMRE ., SR, BATTHE]
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Fosg it 8%k FAKFTRERV R Frbug, SEMEZE (BLinSuiTk®) « F—FITRE Bk
Bt, BATTLILBFZAZ M HEENTERBOEERERELBEEARE, LhH E®EE
WL, RAFEHRITRE.

9.7 ZFE[EH

s MIEHSE AR, BEH. BEOAERMAT/MEEE (NEKEHRE B B
HEAL,

o RIS AR S /NS HiRE -, XEFERBARRARIEI, mEENFIZRS.

* Atmel AVREMXHIHIZHIBZRY], BAETHWIELSE. AVREREH 5 AL H L
HEVGREWEREARR. Hlin, AVRAZHFHZEERE, B8 4F10 000FH5 M7
2%, HEMRFEIMNERTIZH . ‘

o RIRBFAIEHIZF—HE, Atmel AVRERISCOEM—ATER], VL4 MEMMHRL, A
AL, '

* AVREMR ik REWM—/A 50, HFMBRuEo A2, GXELE3N) FREMEK, &
AR EIE R . AVRFHFES (MUOFHR) T3z —, &
FEHRAMAXRFEER. AVRE—/FLASH ROMBRATFRERF, LIER—4
EEPROMARIRFi# AL R, XSEHETEANEMBERS,

 Atmel AVRAYHI A FIS B M ANPVORHERRER ., —NHEIEEH /S
FRM—NEWHFS, HIRHNBANKBRERBESTES, MHHEHSFRHa6
HITHWRESERENNEETE. TRMNEEETRMFHERULSEERE,

o {3 F o BT A AH o op T G B 28 WT LA SOt AC B R BB A S k. M— bR 4
B, B RIVEE T RSO B T WL B, 7R AL R B 2 R T Bk AT
3. XFFEH AR T Atmel AVR, Mi&EAEERZEHEN L, BiEPentiumfn
PowerZ& %],

o HTFREAMEE HRIMRSE], AVRID TRRBFRERLNFHER . — B H 2%
BrRixirizfy (LLERBEHRAN) BREN, U—1TEER, FeE Xk FieT
—HEL2E LT (RUFHRBRELT),

9.8 3

1. Gz 2 ) = A L BURRAE R £+ 47

2. Hft £ Atmel AVRZE % i+ 3R FARISCIE N ?

3. BRFPSL A FY I EALEB R E Atmel AVRAEEIEA?
4. Atmel BLFEER SR REMILFHG? At L2
5. RAMFIROMZ Rl X Bl 47

6. #ft ASRAMELDRAM&E F i A EH?

7. Atmel AVRIGE R 40 BRI ARMMA?
8. BIMER BHIThRERT A7

9 “FEfEER-VOBER™ W& &M AT

10. #iR Atmel BT 1L LED R B S ERUT 2,

1. R BNBER BT RSN TR 2 A%, IS @B RE?
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101 SRMIRERR

10.1.1 FRERBBTR

BRER L, MHEHTHEMREE D FEESRN AR mBE AT A OB E. E2%
I, RERRUREROEE, FEHFEVREIERRT LOBRE. G, EEE “M
ERME TR IFEUNBEERERMTL? ~ IS, RREETHRUE, BREREM.
EWHIFN ST RBEVIRER, MR RIF RN S5 — 7R 56 A 1k A B R EE,

MBRERTENAEE, MRPENBRABREADAHNIEREDERE S, MitENL
HRBERIE L BEBNN B R RRATRE. IRERDOBESRIFHED TXNEH, —
AIRAEZEY (derived type) R—AMEIMEREART Y LHERHKA, EETEL LRGTEY
R, REXY ‘S8 A—"RARESRY (REERBETHLERE, TLAMAE R
MRIBERA AR, XERMAFETRESS, RERFES. £4. ELURFE LERAT
MOBHT) . IRAERT “HEME” FTHHEN O JIRRGENS B TSR,

BT XARIEEHMBRHEA R “HEME” 2R U M CBR B, &
ABERTA ‘S8 MRFHREK, EX0FR, “BR” REIRART, M “9&".
DB, ‘&8 Uk “WEME” WRIRART, EIRAMEAEAERRNE MASTRT
FREMRIE. NKBEHENAES, MRAXBHRYIETEILRAERSFANEIR, wAm
REFARERXEHRBENHELLR, IRE-TRAMRE, IRELXBEFSEFA
MALRHFEBLULLE T B RBFER SRR E RN AL,

10.1.2 RERBH—1MEIF. BA

"

BB ¥ AR AR Y —REARA (array), NERMEESLENAER, K4
REH-BERRSIN—HMEREBNEETE. MRBLENE, RTUUHXAE L RSE
AEREBRBEZHENA. A, LRITEE—SHE—T. — M TH4AEAR RN
‘BRI BT, BREVNERLHE-NHERREFR MG ESRUEEMH. &£
— AT, IANERRLIARE —HIERE, mLHARREHERARLTHF. 4R, B
UAARRE, &5, BEOEMIER -5, Wise TiEfFe i — T BE0k
Fht, BRI LEIL0-1,

short figure [ ] = new short [5];

IMEIRE — /1000 BRI, M2 ELHALRIERE? RIZTRIFHTEY, Mo
FARRBEZE 40000 T, AEERBHILSEHE IR, R, ZERH—RFHER
A RERAB —AFHaET. B, BAREE, BAHEEERNMETE LML
EBRANBA LT, X, BF RBEERA - RECRBE B, B/F AN THRANE
Hhhb (base) RAFMEKYE, ZMUBELRRHAHRNRAENR. EAGH, B FE/4000F
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%&%ﬁ%ﬂ,ﬁ#%ﬁﬁ%@%i%(O%ﬁ%)%#%ﬁﬂoﬁﬁﬁﬁﬁﬁ~¢ﬁ@
(dmﬂ,ﬁ%%ﬁ%ﬁ%ﬁﬁ%ﬁ%%%ﬁ%ﬁoE%%ﬁﬁ%*,ﬁﬁﬁﬁﬁﬁﬁﬁ¢$
ﬁ%%ﬁ$¢,~¢%E%ﬁ%ﬁﬁ%ﬁﬁﬁmmmﬁﬁmﬁﬁﬁﬁé*%ﬁ&ﬁo

figure

0x3000
figure[0]
0x3001
0x3002
figure[1]
0x3003
r- 0x3004
figure[2]
0x3005
0x3006
figure[3]
- 0x3007
r 0x3008
figure[4]
\ 0x3009
o —
A& Frigurefyifisy 0x300A

E10-1 SoR— M 7R R A R B0 R 2 I

EWM¢,ﬁ%ﬁﬁ$E,E%“%mﬁﬁ”KﬁiﬁEo%%%%%,ﬁ&ﬁmEA
ﬁ%&#ﬁﬁ%i%ﬁﬁ,u%%mﬁ%ﬁﬁ&ﬁo%%k,ﬁﬁiﬁﬁz,%ﬁﬁﬁi%ﬁ
. XERBEEBRE, XU IERKRE.

* B — A HBA

* AN —ANTLEEA— ST,

* BRI — AN RS HE,

s BIEBANKEE

* HAERE RN,

EEENREER, \SRIES FREAE (SAHELREEEROAE) X5,
zﬁﬁﬁ&ZE&ﬁEEmE%O%Eﬂ%ﬁﬁﬁ$ﬁb&$%ﬁ%il%m¢%ﬂoR%
ﬁﬂﬁﬁ%ﬁﬁ%%ﬁﬁﬁ(ww,mﬁiimmﬁﬁi%%&wﬂm,&ﬂwﬁﬁéﬂﬁ
THAREXREEN. X—SETRENBRRR.

4l

B, BAVREERZAORE, HENEEREER (THMAA) WML, ERCH
RPascal XHRTRRIEFH, XBHRESA T RN G 2R, B0 FHEA.

int sample[1000];

&E@%%Twmm%~¢ﬁ#72&m%ﬂi$%&ﬁ@i,#EH%%T%%#M
[MﬂMMﬁwm¢¥ﬁ%E%§@°Ehm¢,&ﬁ%?@%ﬁﬁiﬁﬂﬁﬁ@@%ﬁﬁm,
bedn.
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int[] sample = new int[1000];

EEARXH. AE—MHFH, BANBRBAESNG., HEE - AGFH, %4
Mgl (FiEBomie) £E8TERNML (“‘new”) RLIM. IVMERRXH BENL b
MERFY, HEAZRHFEACIRE., X2ETEANZIESESnewarray R RM., AT A
— A, BFR (RHEN) FEAEECIRMBANEEFRASTENRR,

fEdnewarrayBEZ BN 2, REKATENEARD, EXFHHILRBAELATE, B
AEFENR LN avaZ FH AR KR ERAX, Flin, ERBNEE XKL, XBnE
“int” MARRBRAXT. EOIROEANREEANBESHAESRRE B3, ZkEEgis
H, SAFELRKEMERPFRATRZE, R55 N TEHEEH IS EA B AT
o XAHHERTLAE 24 b3k AFNALEE,

JIVMZE X RTE AR B BT .

1dc 1000 ; F1000/E AR BHRI K ERA
newarray int ; Bl RHHA

astore 1 s BB TR R E#1 \vspacex{-4pt }

BAREAFKRbyte (FT) Fichar () LBREMMNHY . EHTHREITERN, =
BRFEHER hEBHEY, MAERTEREPEMNIREI MR, XEARRBER (&£
B REEERREIN TN, —NRUMIKE), HXEEIVMEER/NIRRBZRED,
SBHTRMRBOZRITRESMHY K, FLE, IVMEZEANM/R (Boolean) #HHIRM—/
BARR, FEANBTERTE - EHFEEEENM/RIE GHTENE32A), rRHE
A BREE TI5%LLE.

MEEAR LR, newarrayig4 (BREREZ0xBC) HREIEEF R A B FIIE SR —%HK
H, WERPHANVBREET R, HATEEXRR, HTRENREHEBF AL
BEEE W, RECUARREEERNA TTREIRAE R B FRESIFR. IVMABIBIRE R RH—
HBA IR T —SKanewarrayff 4 (#IEMTZ0xBD), WaTATE, HAK/NSIFHMAEREHL,
MAREREA—ITSHLEH. Af, SEEAFHYER (THEHEE), bk ERIBEHRT
ERUVNFERDBFTFHN—NE2FEEERE. NVMBIAEE, BITERERBOxBDELHFTOxBC
HEBLZ, AABCERIVMEERBFERINTHE, BEXNTHE, BREHLER
X, HERRMB—IT2FE. NEFANAES, SIB—-NEALBNEAMIR -4
TRAE RIS 2 I ZE BB/, RjasminX BT RS H—4 "TREFN NGB MR T
HEY GEIRESHEWARR) feFENLRERBOXxBCEZIBD,

SlEIRAE XM RS ANBE RS £E KRR, fl, BB -ITFHERBHHRSA
(WTHE), RLHEAERNRDY L “java/lang/String”, FHEIHIFF B 7 H 4nfe 813 10004
FR R .

1dc 1000 i B P AFL0004 5T
anewarray java/lang/String ; fIE—/FRH&EKA

XA ENRSIEEASERAAIVMEREAN. XEHRUHENWATEESENER LR
xR BEFEERNZE, EERONITENXHAR R oRAEE. R, XHARE
HERMGE D, EBYFBROXREAHA P E N, XFIVMIZH-EMMANEEERet
ARk,

BRTOEREGEN —EEA, IVMEAU B S HEBARBET —KREHS.
multianewarrayf#f4 (EBEBSAMEZR) MERBEB LSS, HAEER—TE8H4RN
B, multianewarrayfiE — N RB LR REIXNPIRER R EL THHORE (MKEE,
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ARBATRNREY), EASBELTEY, BRMEL TEERHIBRTRONE,
Biln, TEHARDRAEENERBE NI, BRS04,

bipush 6 i EEZHMBEKN=6
bipush 5 ; EERHBMEAKRN=5
bipush 3 ; EE—RMAKEAAN=3

multianewarray [[[F 3 ; Ap—43x5x 6% A%A

ER, BREREFENEAR =8, BR/PHIXS5x6, BE—NB% “[[[F” HELKAN%K
RN A= SHA 34D,

ANAGT A

MIERTX System. outFIFTEN R RN AR THE S, HRAEIEM REMARIVMEERBEFT T
. RI10-109 EEESFIH T HRHEARR (GXERBFHEnewarrayigd RIVM#EAR
FrTREFEXf invokevirtualsimultiarrayfiE A AR, BRTRITELR BRI LA iTE
A, IVMBEFY (B), MEH (S). =8 (C) LIRAR (Z) WBEREARRA, xitlh
FIFEF10-1,

TR KA EMBTRHE R B R R R A RIRE RN, Flan, —/MEEmRERR %A
— ARG HES () FREAFENITENRY, &8, FEELFRHFES, SRR
. XELURE-NTBFABRIIEX, BENEANREIRNBRLE[L, 82 Aass
(ERE) MIFERXMELF, XAEFH ERENBEERE: — /84 ([), HPEITER
R—ATREA ([F).

£10-1 BB RIZRX

e JVM/jasminZ ik =,
#%¥ (int) I
K#EH (long) J
FAH % (float) F
TSR (double) D
F4 (byte) B
5% (short) §
FHF (char) ¢
i’k (boolean) z
void (iEEIZERY) v
XA B (X
Y LY,
X EYH R (nyY

RFIARRVATLMELRLKREKE, EAE -ITKREWNL, FEAE—IT4%5 (). #ln,
A YRy System.outit & — /M PrintStream2E Rt 82, FEfiEfFjava.io (Fjavalio) HxFiaH,
XEE, System.owtByIEBRHIRZF AR BAELJava/io/PrintStream;, XERMBENREFHFHE
ZRET,

XERPHERBTRBEESEABRRUAEZE REXNER, Flin, trfElavakt “main”
BIBMNEXERZ N THEERAEANSH, Flavad, BEMATH—TREB.

public static void main(String [] args)

Stringf& A& Ejava.langfl g XRI— 2, FRLISFEREELjava/Tang/String;, ma%k
B X FFString iy — /N8 . XA maindy ZiAXE FARER BEfE, Bk A AE E 288
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void, LI TRBIMBBNEAERE HEMEHRHANIED.

.method public static main([Ljava/lang/String;)V

ZIEMAE Y T maindy 5% — - String Y B 4L1E M — B BT AR B EfE (void),
MEXABlFBRFTUEN, INMRRRERNATHAEARTY, mMASHTHENENL,
XHAERmETE,

A

BEFERAN—, IVMBETRARBRETETIRUNES. HERER, T
RiEREENEA ([1). ATESATH—MIEEM —ME, IVMBEERE34HE. W
E., BACELURBMME. BFALIBXINME (CLXNRF) EABHER L, REH
frig4iastore, INMREFRTTE, BAETRBEEAERARE, FUALARRRRE
RHEAR RN D3,

E10-245 HE . 61+ B R M S SR A R B . AR R ME Lelg—/ 104
BBHBAE, RIERK0~9FMAMPMHEATTE (H10-3),

bipush 10 ; HEIONTE
newarray I ; BIB—/10 S5 R EA
astore_1 s B A BB
iconst_0 ; A0, WETER
istore_2 ; HIEfER#2

Loop:
aload_1 s EAEA
iload_2 ; MAME
iload_2 ; BAE (58 —#)
iastore ; Barray[fr&1=#
iinc 2 1 s BlmE#2 (B )
iload_2 ; HMMEETE (LE>100) 7
bipush 10 ;& 103 34T Hh ik
if_icmplt Loop; INRZEAF|10, BkE|LoopHERE
v BAMEET!

®10-2 FEEHPF AT

0 0x3000
1 0x3004
2 0x3008
3 0x300C
4 0x3010
5 3 0x3014
6 0x3018
7 0x301C
8 0x3020
9 0x3024

E10-3 B10-2[7E e
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HEHMBEOEFRY, QFFEATHENEFEES, IVMRAES $8% Lok
FERMIBRE T L RB B LMRE, G, BE—-NRBURAHEE—ATE, THEA
lastorefi 4, BARAHFM—MEEFRR Ghal KR, mBEMRERMRGKE) 1
TR, TERFHRMA (3), Filfg4dpRaastore (N%10-2), B—RkFaRA RAR
HISEARFHRAEA, WAEADFEHT k. RBME, IVMA S — i, H
RERF AR KB A Fbastoredsd, HARATE S, (8, XBHT —A/ME.
EREMOGIVMEILF, RERK B Sun AEARNKH, NBFRARLER S, HAEH
RERTV R ENRBANI TR, ZIRENHRTEAEBRBT, IR (L T
ZH).

R10-2 BAMGEHHENNERE _
BHTHRER FriEdiE HAHBE

#% (int) jastore jaload
K% (long) lastore laload
IUHE EERL (double) dastore daload
# 5 % (float) fastore faload
F#F (char) castore caload
H#E (short) sastore saload
=% (byte) bastore baload
/R (boolean) bastore baload
R (#ak) aastore aaload
% (Hhak) aastore aaload

FH— S EBAL B —NERFFIRZER. BT SRKERE EFEER (3
WA) BAMBA, HERLIEAMRBTRL, REEFRANETEATEME, E10-4
BoRH— R0 A BIBBSEME F M — A GXBRMEIR]) MR E.

bipush 3 i BARSRRES

bipush 4 3 BRRERE
multianewarray [[I 2 5 AEERA < 3RUEE BB
astore_1 ; RAAEEIA]

aload_1 3 AN

iconst_1 ; BAVERMGEBHRal110?]
aaload ; B3all] (—FF34%8)
iconst_2 ; BEfrE2

bipush 100 ; BAL00, EHAFIKHalL]
iastore ; ¥1007fEFjal1112]

E10-4 HABHN O EEEOG T

$A

HEAFEEOER -, IVMiZM4t—H?aloadZFIHIES, FARMAEHAPBRHE—4TE,
ERAXERS, REFASAMMNENMCE, 5 RHXERE, RFIRRHEMEER
MMuE EWEIHEA, TR

aload 1 i BEAFERETE#LAT10004SRAsa

bipush 56 ; EAMH (FER2HIEM{LE) 56
iaload  ; pEuHarray[S6IHIBEIEEA
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FR KA

BR—MRANKERA ST, arraylengthif &M A (MRMBMR—MH) BB
—I, HFEASHEMKE, fin, TEMREMEALNIEAIEGAREA, BaEEE, #
FFREHE 1000 FEHEAR |

aload_1 ; RASLETE CRIREST (10004 S8 m A )
arraylength  ; BEEH], EAREGIRKE
B

ERIEMRESRRE, FTHRE—TRHEHMARHHBIZEAIEE FE, IVMIERERNE X
&, PLERA 5 ROZE IR T R (garbage collection), FHREFAFEFMFFMEZN.
REBILARZR., —HRI, REWHEZTHER,

U R R GIRERE CRE, #MIVMSSELEERF, “BEk” W—RE AR
FAHRSEINFHEEIE. G, mRAHER/AEA - NSE (REAMIAE—EI),
NZB AR E NGNS TRER LABHTATHES., nRBF AEH R 1HT
5RE%, WARABAFHFRAZL, EATRBHRAEXABHEET. AX—RF, %54
Brdi IR fEzEl (FTREMRK) ABEFHEMAERNERE, RERKSMEM. RS
HER A T B T X B B W RT REAE A AR R 2, I VMESEBLAS 52 B AE T b 3% | i
FEHEAR EBRAIEN,

MNEFRNAEE, RAELERTBHR— A, BHIE SRS EANRAESIH
(XEBFEFSTIBETR¥AzIAE), RAFBBARBATRE, FABR, HEW
BeEIW,

10.1.3 i8R "EHEHHK

B2

T—AEL B ARIRBIFRAEEH (structure) BFioFK (record), HHH—H, XR—H
BER, SHAFR—HAZ, GHRALRTPNEBLSEMANERY, HILARAFRBER,
IR T HHEE —-BREE—NZEME LW BaseballPlayer3
FHik. MREE, RTLLE—-AEXEEE—1TRTF Name (String) Babe Ruth
BEREX LR, BEBEH THAS—AMRFERNER Year (1) 1923
(thek®E., FL4TkEk. Lipdrkecs. GRBLE285. Team (String)
BE%, %), XHERLU—%MN. BT EREX Games (1)
i (WE10-5), XEFENE—HBorisrkEn xzf)
WAXE (Flan, “RBI” RyRHREL2E89), HA it (1)
AEIHEE (ERBELATF R, FRITRBEE |5 aversge (F) | 0393
¥, mfrE “shortstop” (HdhF) HER—IFRH),
—ANERBNFATREERNBRR (o FMmaos) B
5%

E10-5 —A-#orESRERRERILR

58AFRH, SMERORDLAEREHHBF A2 EL. EXERH-FIBER
A REA HRRBTAR, XEHMERE—NE LR RBBOMEF, WEL0-65TR,
BEAGITFRAFER TIDRARA—ANE AL, REs% (REREXBTRELERE
RAEH) ., B0 L#E CABMNMERNILE, R8O 3HRboF (ET_EA%)
o (ERTHE) . EXANXHEHHIRSRBITRZER . fleldiCRHi4 I LELTIHA
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M. tban, WTE—47:

.field public numerator I

; ‘fraction’ HRAUAGEEMIE X

.class public fraction
.super java/lang/Object

.field public numerator I
.field public denominator I

PR —Bh “HiH” kbR ER % BUAXREEM
.method public <init>()V
aload_O
invokespecial java/lang/Object/<init>()V
return
.end method

B10-6 —/~ifractioniE SCAIRA: 2 BT ALl

BEITE XL — & Anumeratorfyik, HIER “I7 R (iR, REBEK)., —/ 8
MBRHEREKEHE (long) BA “17, MEXKERFHBER (String) ARBRN
“Ljava/lang/String;”, XEFHATHIE CLHEF| . publickBFIFHY FEA “pudlic”, BHELE
BRI LASE A G b R B oAb Xt & kR, LA R,

XA BRI LER? FHARBREKIA, NEEXNE—ANFIFITE, RIOA
HEER —FR, HFEEMRE R, IDREIVMPHELIA—3%, FILAEFERAAEHEAE
SREEFENLMILRKMEER, LA BES —NE/MRIFE. BIERARMGRET, it
BATFr BIHCRF R B R IR A B H T MR

10.2 JEFN&kRK

10.2.1 EX

HEEAR (REERHBERBFRIEAR) BEENEPSRER MR (object-
orientated) HEHARMEKR. EXMERT, KREBFHRIMEEDRAR/DHREANR
(interactive object) FRFERSEIAY, XEX I HAH A CHIBBEETHE, —4¥ RO
MREM. RES W AMLERMEMERTEAROMENSET, BERMAES. (b
AR ORERTENE, BRKRS ANES). IFHRENI>TELTL, BAAESHE
HEMRIDABRESEEFHATRENAR, TARREERERE —HHLIERAANRKE
SRR A S . EAEEERBOIF, £3.4. 15T A9REYLE A 5 2% sk o] 72 AL (T 35 ERE LA
MORHEE A, AERMBSER RS, SR MBS R, HERBIAFRRIER.

AT xRN, BR—RAER, EEREMNoANEHE (cass), X2l
BRI R, WAL RBEREL HEEMHFR, BIEREHSEBRETER
Fl. $BIE, SMTHMNEEHMEMMILEEREFTMNER (e TEZ R —FkE
BRENUBHIRE, BN EREFE —NFIREIE) —ARK, XBEBRMBE AT LLABRER
FERE N “BEVB RS XS, WRRT, ARMRE T LI RERITam M
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SEBERFITE L . BT H RNV E B B RE I E S X B R IE.

XRBE - ABHRAERMLEL, BEKE (class) FLAIWRAERB A HEHIR,
ZIRERDH—AGELN (FARREN) HERRARVUEFAR., (WEKEFLRGE
iL%? ). ARIZAEREBEEFH S (method), BIEXN T S5ZRLTEMNAZHRANEK., B
Ja, =% (object) B—NRMRFIREHIL, FILAIMBBEREER - MHIZGES (dn
RE"), MRBER—RFENRE, RdHESDEEEFNINHERNVM Bug,

PEEB—T, (MIMEERE) KRR BAERN—FHR, XEntg LA %8
HR, BRMNTHAHERNFREEITRE. E— P EESTERNOS XBERGHITEN -,
FEREAEL EAMAE =M. d6RAATHRED, SaRaATEE 05458,
GEHAATEERT K. —BRFPEBTONSEM - 0TS, hRES5HENE
AAT28E, XA BESHE ERE., HRURFHOES, 53R, M08 bkt
L) REMERFE, WHEXHESENREERRANESK, mRR TR T BN —5H
VM Bug, {REtREBIHERVM Bug, HABRM “FHik” ZHEH,

FEIVM EREM, XHRAREEH, HARNHREFRE GO EH, S %
XHERKEE LRBSIR, HEEBTHRMNGEEIVMESEER BT EE. RIOE
HHBRFTELFAXRNGT, 2RESAGRBH#HTRE,

BT .

s System.out (fFjasmindh R System/out) Z—/MEEkAIAtE,

* System/outSZ{Fl{k T java/io/PrintStream3k,

* B4 AYPrintStream ¥ R #AH —printInks:,

eprintln 5 ZREE—NFHBEHIAE “EE” WUE, X TARMRTUAREXALE,

*FSystem/out, ‘EHIEFMBERIIRERT S,
s EMFIX—, AEMinvokevirtualig 4Rk ELXtR (System/out) bHEYY
#: (println) [ HBELUEZSH2E (PrintStream) ],

BN RGBSR (BidJava/IVMERBESCRY) R HE—/PrintStream2& L) f — 4~ System/out3t
REAZEWIRR. BAENEY (Flin, RITENRERCH, REITHNIEER R, BT
ENZI4TENYL) HBpmmIRBE, mH, BB —MHEEBITEHEARC BN REGES
HEE, X, EITEORSCERARRIERE, RTLAAEASystem/outfprintiny gk, iR
RF S EARRE b 8.

JavafRsRiaHAE R R RE, EAXMEFTRITWEWESFERERMRERES
SmBEEERR., B, IVMBERBAREERERYRZRE, B ERmmTR
R, PR, IVMBARHLYE RIS AT TR (class file), IEZBTIL, X{ERFIA
REEHWRBIIAHMEREEFEES . BINETEHS HXFIRERN—EHF,

10.2.2 —/ B3 String

REKAFIR—HRIRERT, ERELHTEFENER T EFELEERES L., IRERR
H—A~ L RUB AR 2 B B AR B - ReAnifE i Java String2, & Y hJavalang (8kJava/lang) £
AR KB sy . String I BMMRE N A I RBNFEMHE, 41 “Hello, word! 7, XAFFFH
WIFRREWATED., IANEELTHE—NSringh ERBAEERDY GEERFRNKEA), #
EXT—HF, GEEEE, BMEESuing# TR EERANAERRE. RIT—HEBEMRE
FAString xR ANEHF X HHERA — AN IEXW T . ‘
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{# B) —A-String

BT R AR FRRE, Suing XHARMITE S, BRBEStUing A BE LR,
Bildn, J5#charAtOMIZhEER R B2 — B E IR B L Bris 2 i B =TT,

flava (HE —NTEFNHERMROBERIES) &, XTREEEELRESEANS
X, BMBWTHR:

class java.lang.String {
char charAt(int);
}

AT BATRANG ERE, HikcharAtOOR%Stringly—iF4sr (StringA
S X Ajavallang@H)—#5r), EHRZ—NBREENSHFEE —AFHE, Eiasnind, [
FERX S RS IR IEIA ik, st AR 10- 18 HEE kR FIL,

java/lang/String/charAt(I)C

(BREE>: XITHEERFAES “charAt” B— A E¥, EHSRVIHEERERC,) &
TS BR], XFEIEEBEA T2 NG & 5t T4 (e e oy 88 B 3.

compareTo() 7 #RIZhEER LR 4§ String 5 5 — /> String LB Z W — A 8 B th 5. 4
Rthis (HEYFTH) LB SuingEr AP HEN, NTREEXEETREERNHFFES
A, WLERERERE—A %K. mRthistkStringR M ERSG, BERMREAEES, MEH
String IE4FAH%, MREO, EjasminFrmikd, XN HEFRIT

java/lang/String/compareTo(Ljava/Tang/String;)I

BT String 24 KoAth 5 B 148 : equals OMITHEER IR B — M SRIELAE R A B R T4
%, EqualslIgnoreCase()HIZhEERMFEIHAV RN EZREA/NE (BFLA “Fred” 5 “fred” R
% {HequalsIgnoreCase¥f HE) ; indexOf ()AITHRER R B A4S Bk BB BB
E, lengthOWIZHREREEIStringfyK B, toUpperCaseO)MIThEERIRE—/NEie, HP M
B FHRCSEERBRAREFE, BEABESOMARN G, XN/ LERE M
Object Rk AN H Eh, XEFELHAIREEN, BKAHIVM javalang.String.classfy—4y,

10.2.3 SEPString

B RAEFHHRER, StringR LM EREBRSANMMHEGE A, B
MM LIT X EE! AL T SENSOM B HEWAZKIVME, TR LM M,
R String R AR A . REHR bR RE R AR 2k 5Suing (R HEH,
BPa& RIERRIFOSUingREHEMITHEE,

Fidn, LI Stringfi—A (REMEN) TREERESERMBNTHEROAFRE,
BANFRERFRSuingFHEN T, NBFRANAEES, XA -LHBARKE, AT
EalEMRL L lseventyeighthcharacterf§B &, — N EHFHNBR T ERERH - E®
FITRAERA, fn— A /% (Waim) ., BIfEEX Bk A —sks, flw, ATREYNH
ZEmRAEYHE (BREHSFHHELEASUing8fRASCIIE, XL E S ELE
UTF-1688 7)), B LA B BA LI RIL B ERTHE ., String W] 504 LAIE ¥ 5 776%
EAKANE A TENNTEAYE R, EOTHBERIRFFME, LlE{tendsWith()
FHERILHL,

RKeflldh, BTCAEHERT AR/ MEHRR, AULERNRKERGABRKE. mERA
XEME s, MAeHEEANSuingHRERMESR f+—8, Bl Elength () HEEHABSER—
B, RXEOERSREN TAENSEHERREEN, HEXTEF AMStinglild 25 &
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HIRARM . HAEMR A Swing2kht & RH, MEHEHEDAELER, BobilwEs
ERIEWETT, String2 30 508 A String IR 30 2 MG B EFERHN LR,

#3& —AString

String®5 — /MEBREV S %, BEFRAE RS (constructor), T FRMyiE— A FiHuString,
EALBEAEZSY, WH, BTERPSUingRFRELXTH, FLAERISSH AT A
KA. REAFBHERNTS, XMEREERDT .

java/lang/String/<init>QV

ATERGMERR, String B HMRE (RANA) KW EERYK, RiFEeELNR
AIString NS, Bign, B A FLENE Bl—A SR String 3 A B HAYString :

java/lang/String/<init>(Ljava/lang/String;)V

WATEA M StringBuffer (REM—AFIERFAFEMEHRAATENERE) AIE— /S,

java/lang/String/<init>(Ljava/lang/StringBuffer;)V

REHBEN—H a0,

java/lang/String/<init>([QV

oA R AE fr] — A3 B S BB % String Y G B 3 A 28 SR it
10.3 EpIREMFE

10.3.1 JSRIEN4E

—RBOoRUL, RELBABZRRERL, FABRLKESE (KEZL ) RELKAELH
BRIEME L FMBRE, BTXANREE, BHAIR—AFHEEERAEL (BARABTLUED X
BIE— A RIZOR IR BRI R ) . BB —E RN, 2RET. classIeiRE XL
Wi, RAEARMR, iy, R@idjasminiC s EHIERE LA, XERn G HE—
&N, RATHALENEMAER (BRELIHRIET).

10.3.2 HIRE

o213

S5¥ATRR, RPMBHEREF, MARRSH., R, AREAEFTEEHRNEF,
M FTEES ERMWIFRIE . ik, A A 2fRER, BEZBRERNETE,

BAER—A, jasminff ICHTE4S . field, WTHw (EEI0-64 A ER):

.field public AnExampleField I

XABIFELAIR AR/, & hAnExampleField, XA & —MintK TR,
BT E AR ppublic (2A4k) B, FILART#A R FIRAE B RMER, BRiZB2F R
AREFAEAEXAES, —NERLNFF GESATERaSERTRE) T LEL0-7,

SieldiCHEEA A TEE TR MO RIERNS ., i, —ASATEYkfinal, &
BRAERGERRE PR EMERSRE, BrLAF# Astatic, BRRIZBRE /L AE
P HY R XTRARER

.field public static final double PI D = 3.1415926537898

EABFHAESER PI” X ABEN (HREH), BEH (FTREN) REE
¥, WRBTEMEHE, BF ABERGXPIAVEHRRA S NERIGE, SR AH
Sprivate (FAF). HRMFRMERLE: FAAH (private), 243k (public), fR#" (protected),
B# (final) CAR#ZA (static), BfIfEJavaN EARHENER.



158  F=3p AEH4Hn

.field public Name Ljava/lang/String;
.field public Year I

.field public Team Ljava/lang/String;
.field public Games I

.field public AtBats I

.field public Runs I

.field public Hits I

.field public BattingAverage F

& 10-7 {E#BMYBaseballPlayerkfyis (.1&10-5)

1% f 3,

BT A BRI R/ KMARES, FHEMEDNROENEKIY (REHSTE
B, REEAIMBAARLES) AR, THE YN AIR S/ AGE T SR B EE
ik B g B, B TR AL, BILHERATRE AR 1E R S BUER TR 65 B — AN AN
P EBUHEEE CEEDIMRER L),

FRIERVIBECTEMIEANER, TENFAREREMLANTALESN.
X, putfieldiBERBZMRBOLFENSY (B AXHNLFRREREIRE L),
B RAREEAHRME (X ERIZE) fbitll Rk (SHAREREEN) FE, RE
PATIE L putfieldty 4, WA 10-8FT k. (BiTRIEMERERTEI9),

; #1Ri{RfFBasebalTPTayer2kfy— L BIAI#AE (BT ‘a’)
; RFExamplefy—A x4
; Wiwabit, EBabe Ruth

1dc "Babe Ruth"; EAAZF, %AW E FNamesfh
putfield BaseballPlayer/Name Ljava/lang/String;

aload_1 s EFEAX
; 1%1923115%%&%{)\?“&*
sipush 1923 ; FEA1923, HBER AR Yearigs
putfield BaseballPlayer/Year I s 19237 HBBUR A Bl
aload_1 ; BFEAMR
1dc 9.393 ; 7£19234F, RuthfydiER=E20.393
putfield BaseballPlayer/BattingAverage F

5 0. 3934ERTE ABORA Bl

aload_1

E10-8 fEXEEHFHEE

T AREFREAEE NS, FLLE #¢BaseballPlayer
KM, ERBEERR EF AR, TRME [ Namesun Babe Ruth
Flputstaticis 4 MEMBTELMASA, MBH | YwrD i
EOPIGTRARE LR “final”, WARFARGE | O
it T EERAEPIR AN ERIE . AtBats (1)

Tdc_2w 3.0 s WA3.0, BRAPINIFE . Runs (1)

putstatic Example/PI D ; *tExampleZ¢HIPIE %43 Hits (1)

y MER, XA, HAPIERIESEENHE ‘final’ T Batting Average (F) | 0.393
IVMZ R8T HF NS h REENEA

(getfieldfngetstatic), System3t (#£java.langrh
EX, HifiERHEE hjava/lang/System) &@E—

B LA Aout B, XAV & — A printStreamXt R, BHRBLXAXMRAVE, HATRA

E10-9 PhATHE10-8rh (RADRYES R
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THERABAIE .

getstatic java/lang/System/out Ljava/io/PrintStream

HFiava/lang/Systemf&—A~2, FEibEd FoetstaticitBHAEER FHEE, LA
SMHEMARE. LRIk &k (fFfgetfield) B, m?ﬁzﬁ&~AﬁEMﬁ%
IR, BTLAZX S48 S v R A B S .

aload_1 5 M#LEEAExampledt &
getfield Example/AnExampleField I ; J§AnExampleFieldfE4MEEA

10.3.3 A%

R

BRTIR, KRERRTHALE, HEREMNTHTREXAEZPORBOERLX. ¥
EEBNARIZAETHEERFTUE, NRASFEYH. 588, FETFHAETRR®
BHIT5 k. BN, EBRIHEBHILT S E R R publicky X Estatichy, X2 dIVMAR
BATENGTMERN, HIVMRESST—AKIHH, EEIHR I HEERIGT, Z5
BRYE L —Es (TREMSEEHROAREY, FABRSREAENR), HTiLRGE
B, XATHERBAAT AR, BFXANEE, BRINEAFENENEFELE TEH—
7 ¥mainig M g publicFistatic 75 & .

.method public static main([Ljava/lang/String;)V

@it invokevirtual @M 5 ik

FHHEEFAORI P ERAEL., BEER—-AF, REASAESE SN RE% LiF
Ho stAGHEERAA —SEANT %, X85 ERELERIUMRAR SR,

WRGERRE LMEES T AN H A ER invokevirtualiffE (H1ERFSH0xBS6),
RMNESIENF—HEEEAZIMHR, BAERIFHNE, B EhFERE, XMREM
EARHE— AR (URFENZE), HAMER EMEY %, HEALR, WTENERE
HRELFR

getstatic java/lang/System/out Ljava/io/PrintStream

T1dc "Hello, world!"
invokevirtual java/io/PrintStream/println(Ljava/lang/String;)V

XEBERLEX RSystem.out (—/PrintStream) M—P2HEEA. BT HE
invokevirtualix—17, BATATLABBBEARTIILAMEE—Njava/lang/StringK RIS, I
X TBE—APrintStream*t R, —NEE KA FHETRERZETISH, BERIRNEE
invokevirtualix—f74§%, FrLAUMENGEMEIMAE EHE £/ 028, BEFRESEZ TRt
EEGEBREHARANS (WEL0-10),

HRAXA &R, EHEUESFHARRARCNERNEEIFH 3. A, 46—
S HEENZEN., B, BHFENSEERAFALE TN I FENRBTEY, RHER
#OBBFMRE S EBEHFNHNMEEEN I #I (HlavafiRiE, StE#0B 3 thisHy
— NN, FNFEERALFN—HRBERMN—2FH GEERRZER) Hik,

Mt EERGE, HEUHAIRE, FHELSkEXTERE Y RKEGRE ., NARRER
REE, HEMEMBERNTEHEA - MEYRBHNTE. AFERAKEE, EHEMER
WATLE (URFLERY), FEFIMGSHTERE, ¥ARNREEREENreturn, BIE
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aload 1 ;A 2KClass@yObject
bipush 3

bipush &
ldc 5.0
invokevirtual Class/method (IIF)V

5.0 /_\
s ity
3 (%)
Object ek
#0 : Object
#1:3
#2:5
#3:5.0

& 10-10 {# Hinvokevirtual i 5 3:

FMRvoid; ?returnRFIE EHMARTIHAELRMTE. X/ RFINKAEIEireturn,
Treturn, freturn, dreturn, LKA TiEE—/{-#bhlskxtgfareturn (JLE10-11), 2R,
XN R BHEretiv s, ZESRN-NFHBEE, EHENSER “BF BREASHEY,
Hlavaff XK Z BB RIES AR, EHENERERRBSreturn,
X—RADANTHEH—-ANEFEHANAFEPELR, ZHFELSEN NS HERE3N
BEEL,
.method public isThree(I)I

.limit locals 2
.limit stack 2

iload_1 i B, R-AE%, wflp
bipush 3 ; A3, ATHE
if_icmpeq Yes i anfR#l==3, MHEEME1
bipush @ i AR, BLAEEO
ireturn

Yes:
bipush 1 ; HHE, BLUBEL
ireturn

.end method

TR (GBidjsr/retisia) ek (Eitinvokevirtual/?returnilla)) H—AJk¥E
EMER., Y- NTHRBREERAN, HRAFERNEANRARLERHEBERMYFTHERRE,
MEBREH—ANHE, FREBI—HLFN (BRWALH) BRERM—4 250 (Z0)
#Ak., HTEBRFNHERASEH —Frstfin—aAFnREEs, EHik, FEU—#
FHBRAENGRAXFEND (FHERAES). B BAANE, TLAERBEAFEE
FRVETEA BARX S, HIEHHSinvokevirtualiX —47, MAEIITH, BREREE %
BRAERERMAEMETERE. HAHEEER, 18RI b\ %I 5 £
BT, FERAGHARAMRRSR,
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bipush 6
1ldc 7.0
bipush 1
ireturn
1 — T~ 1
7.0
- HBEHER | gy
B 1R A ENIA
FitR

B 10-11 R Hireturnfy ki 5

HMinvoke?dg 4

HTFinvokevirtualf#2 — MR RESBCRAR - HEk, e (SEREAY) £~
BTHRTHES &, BEFTREAHANIR, IVMAIEAZ G ES IR T —/Mesk
Myinvokestatici#fk (ME10-12F15R), XA #BIESinvokevirtualdp 2, AR

REMERBEE - SR, MERMHBY. ERRBOLEEHEIMAL, TkHIFMETF40
HEREFTE RIEEER,

<init>
bipush 3
bipush 5
ldc 5.0

invokestatic Class/staticmethod (IIF)V

5.0 — T~
5 i 0]
(%)
HeAk
#0: 3
#1:5
#2:5.0

E10-12 i Hinvokestaticy#s A7 £:18

BH - HERRNTETERROE., IR YEMHRE—FXME (AN FE),
REBLE - EPRBRMAA (private) HEMRFERF I, oA EEA—-MEHRNE

feinvokespecial, MBFRAMMEE, invokevirtualfninvokespecial ZjmiEA 25, 10
TEARERER RIS T invokespecia BT ERR .
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.method public <init>(QV
aload_o
invokespecial java/lang/Object/<init>(QV
return

.end method

AT —A (ETEN) MR, BEESERANCEBEOFERER (B, wi
Dog (#7) £Animal (h4y) T %, EWHIL— I Dog, HREERATE—NSEH
Animal), XARBSHALAIR (this, RFREEREA0) LRMBRILSBETRY, HE
HTER—NWHRLE S, HEVBRARBAEHinvokespecial,

AR

RBEERA classy RAKIICH b & LRIFEE, L, XEXHRASTETREER
ENEREMBEZAXRNLERZR, IVMEE XS B LR IFRIEER.

HTXNERE, S/M0ENEIHEREEERMLRESRELRFGREERE KT
IR . '

.class Something
.super ParentOfSomething

BBANTTEE—#, classiC G4 thA K FIFRIMTE, mpublic, XMALF (FE LEHT
HifJSomething) RZRTELRESL, BIEQNLF. fEbjavalangfl iy —is & A%
Systemgh & 5 2 PR3E K £java/lang/System, ik, MAMN ZAFBEBBENOTLRESL,
1 HBAHI, BAKEHFEE BHRE R java/lang/Objectfy T3, (HXFRBEH, BH
RHA THE.

R —LHMNICHES AR PAETELE, 2HEATEEFRRNCSHES. 6
an, .sourceil GitH & & IFIVME FF IR B2 XX 2T, IRBFEE TR
|, TVMBRRE S R X ME BORITENE £ 4 AIMEIRIEE.,

10.3.4 3y

B E—iHEhEEEN N EENMD ZERRFEETAF R RB A SCH T 3%,
ABRCMNEAIEERL (EFE LXREZEREE RS RIEEMERIE S i RtrEn— &
fir), BEMRRTRIBELHTENRZIZR, THEAXKPIMNEREE.

ER, HRURBEZANBEEHRRT, —ARPHUEIHRELE CH—HEEE,
BlH—HE R EREBE, G, ZEEMEERSERERN “&K” (GERINEEBI%E20074
HikE) . B, XERE (EERLE) LHERAREE, EEefFiEmsie. mEmEIR
FHSHHAABRMER, X&E%TRELNMHonda RAPWFERSR. B—FHE, BHRENE
AATER A3 R AR R 5 AR . FTHERITH “HE” REM—/ ek, mMAREMNREDN
Frit, '

AT, FEEEMENREE EAWR, mRENRKE. BERERMABERT. XS4
REZREENZITEFIRDE, THREAEXRFE, BITAREIESMUK 5. XER
(class variable) 28R AFAYMIR, MLHAEE (instance variable) B E& I LFRMRE.
FEIVMHe, R BRIRE A ystaticHBEFEH TREGMARER T EIN MR

.field color Ljava/lang/String;

.field static carLength D

Kfhtth, BATHE CAFinalIFAHE (ERR AN EHERTER—IRER) Takk
B
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.field final vehicleIndentification Ljava/lang/String; = "whatever"”
.field static final wheels I = 4
.field static final tires I = 4

XA BIFH, HvehicleldentificationR—AREILALHTE (EARRKENER
BEAR), TXANXRPMAARERAHRBRERTHR TR (LE10-13), KEMNKERZ
RHOI—AMER, MRENHEREMSNERNRNBRHATTL (iR EEIRENIE).
%, Car

#HA

wheels = 4

tires =4

%t%. Carl

%4 . Car2

color = “red”
type = “coupe”
VIN = xxxx

color = “blue”

type = “sedan”

VIN =yyyy

%4 . Car3

color = “red”
type = “convertible”
VIN = zzzz

B10-13 RE#HER. ARTFHEHRKEMNRT, B8 B ChBieafiEms (VIN)

LHBEMBEFEZAFTRUNX I, £45FEMXEEBFRLTE—-NDOTE LK
Tk

.method public static main([Ljava/lang/String;)V

XA mainFEEREE, HARINERE: —HlavaRFizfr (B ERmbiEE—4
Ptk RjavathfT), JavaBB A ZRGHIR 250 “main” IS, mRRT,
RREA—NSERAIZS &, ZSBHNTAGSITEARNERRXF, staticki@gTig
tHmainJ5 2 5% LHK, MARGHEMAESLHIR, Bk, REALEARDTIHAmaindk &
T A BOE 24 3 R SE B

sest, BATER —ASERER “public”, ATRBZSGE: (B SrTALRKIINEBTIFE,
—/A-publicH# () TN ZGEME T RAFTHRITH, BFEIVMESZFFI, mprivate
7k RREM B NI R/ FER ST, XE “main” BT YREREH, BAEER
BANRENE AN HELHARTHTH ., &F KM RRERER . FTLMRATE R, 5
BAEEN A “final” ; RFRBEE LK “abstract”, BMEREAG HE—1HR, RIATEE
MR RG], WA EMERZEN—AFR, B, X85 SERNAY 5aflaval
FRENEX, mSERIVMA S TIERAETK,

104 X

10.4.1 {EAHAHISCHIBIBITR
REXAGHTRETEEFALHABR., EHHAOREANRAXLRALHE, h
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BRERMRAELH, REFAIE. WAL, URBAERNES, fla, HEELE—%
XK “fraction” HWRME L —NBEFNR: TS, —ADLBRATS BB E XL
BHAREN—AE, THTEROHE.

EOER—AREILH, HALAMERNLT. ERMTHjasminig4.

new ExampTleClassType

%A 818 T ExampleClassType K1 — AN FTAISL B (TEIHEHLN A BEfEZ2 i),
F— At EA B AR, R XM R, (U BREREFE, TS HEH
AR LRGSR — A RAE B URE., EMIx—K, BE
BEMEFinvokespecial R ULE AR L B —AE %, ME10-1455,

s B fractionfh e B IR

.class public fractionfront
.super java/lang/Object

s BER

.method public <init>()V
aload_0
invokespecial java/lang/Object/<init>()V
return

.end method

.method public static main([Ljava/lang/String;)V

new fraction
invokespecial fraction/<init>(QV

return
.end method

E10-14 £ —/fraction® 5

REXANSHE (RARENER) X T8k h<nit>, ZHEREZERE., B
M, BAEFTEI o Boskh H T ERIPRATIE R 2 B W Bl R 26 1L

new fraction
invokespecial fraction/<init>(QV

EhE, THAToER. HEEE, BRAZMNWRAIGIBRMMESSR, B
invokespecial#g4 LR Bl b 4§54 Y fractionfyME—S1 ., &%, B RPIEHIEE
K, BERTRMEIEASIREBIK., HTREFH fractiond RWER, RMNEEEFA
invokespecial Z A & hil#th bk, ME10-1587 R, XA EBAH Tl SR 2 2 g8 2 [
SIIBHF,

10.4.2 44535
HREFHBMHBIRWE ARG ROE, HAEHAMNRARHABELTAHRAMLE (M
TERE LB sk b)) M#tfT,
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; B fraction' Sk REAME /B

.class public fractionfront2
.super java/lang/Object

; BER

.method public <init>()V
aload 0O
invokespecial java/lang/Object/<init>()V
return

.end method

-method public static main({Ljava/lang/String;)V

.limit locals 2
.limit stack 2

s ER—AER fraction’ HEAER BET &1

new fraction s HE— R  fraction!
dup i B, DIfETcall <init>
invokespecial fraction/<init>()V s WAt

astore_1 ; TEfEgrfraction

3 W TRIES2

aload_1 ; ¥eAfraction

iconst_2 i EASTHIE

putfield fraction/numerator I

; HIER, AEEXfractionEFHF ik

WETHT (AR

i Mo REE B3
aload_1 ; #Afraction (F—%k)
iconst_3 ; A EE

MIETo8 (A

putfield fraction/denominator I

i BRaF
getstatic java/lang/System/out Ljava/io/PrintStream;
aload_1 ; ¥ Afraction
getfield fraction/numerator I i BRBHEASF
invokevirtual java/io/PrintStream/print(I)V P BT
i B
getstatic java/lang/System/out Ljava/io/PrintStream;
ld.C u/u
invokevirtual java/io/PrintStream/print(Ljava/lang/String;)V
; Aprint(In)BRa#
getstatic java/lang/System/out Ljava/io/PrintStream;
aload_1 ; % Afraction
getfield fraction/denominator I ; RBMEASE
invokevirtual java/io/PrintStream/println(I)V ; 3 Hprint(In) 2R
return

.end method

10-15 A= g Fnfd Ffraction®t &
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10.4.3 HEXFH

EEMIVMASG Y, BANRUMH LN “Object” (AIMKR), AEFLHEMBIERE
java/lang/Object, fEABANHKE RN, REFH—DEHRERMERAIObject, Hilk,
Objectiy Bk AR R K P FIA —UIPT L ZHE R MR, ObjectBy kR AT BT A% %K A
Mk, XEHHEARIMMMES, FUHIHBAEER. fitn, FifHObject#iki%
—Aequals()FH%, EHEERAHNRMEEAMERE (“true”), 7R FKEHEIE
(“false”),

T8 A 2RI Object vl FIE— VBB IR 728, BF AT EY (ZEBFEAHWHMHEH)
— A PRELRILIstR R, FILAMRTE—4Object, SR, JoHMB St vl FliX 4~ 50 5k (R 77 M i 74
WIEHE, BRE, LEEZRINOERIZR. EhJavalESH—85, SRORERIEEY
WLLX R RE L, ERKPFEHAEIE (FEAObject) T Ani i F X A E5#1% & He hiE fa
PR ]

10.5 4. class 445

10.5.1 234

E—THUHIVMAZH, BN FEE—DRIMEF, KGR EHF T i2EE
KWUERMPITHLENGER. 2RNEERARTE LA, B, XOLK, EHRKBERS
EHMERIRE, LIREFTE KB EMERRA . FHEMBRET TREH LB AR,
HEMRASRMIDKIRF ZAAZN, FLL, REX AR E LT KEPITER
(Blgn, MBRIEES—AHES, ZRFSAHIVMILERES), RETFRLERSEZ—F
BAMEATMN, HGIVMBERES . HFIELR, TEAHR (LLRFRCHE RmEH
k) SRR —EERE,

—BORUE, —ARXHFEE—HARENR, MEL-16FTR, TERMWRLETRTR
MEAER, WIVMRENIRA S, 24, UREFANHRAER, X MREBE—-HTE,
BE-AEXTHE, 8. BEUREKIAMEREON TR, 3N TFRESGTHFERR
(constant pool), #BEMFM TRFHEANEAEREMFHE, S, MRLXBREE
MER3. 1416 ARAFTHHIFRESY, EMEREET I ERET, ERAEN
#5l,

XRMARBEXHZABEERABR. BRBEFTROAREEAEHEE401LH, B
B EILPRERFERNZEAEERSBII00ER. — N RA200 KB RVE &b A
NGRS, AgtE'&BRRGTEINFN ., BE—-ER60000MFEHEX
B, R2rYiRslbiiinEM— 1 88 RTHEZAEER, ¥ELERFER. K
B, BOREEH, EEXRCFFHH (String) KRR (RERT “Please enter your
password (IEMIATI)”, FRESFFMEER, LAEESIHMprintlndTED) . FEK E, 8]
ELRBATdCRELER E@fRE “ANERBFEA” BB, 7 (WBRMNTERR) &
AT ILPAERE,

© Tim Lindholm#{Frank Yellin. The Java Virtual Machine Specification. %2} (Addison-Wesley, Boston, 1999),
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Ba%r (440+7) 0xCAFEBABE
wRRAS 24EY)
FEAES (24F)
LR 24 FY)
E—EEBAO
EoANERBAD
tiladrad (24=7)
iz 2hFt) EREEBAN
B 2pFt) BRERBAD
gEO% 4 EY)
o A EH) FaERBAD
FINED 24)FY) RERBAD
B8 4F)
Eoq g (R K/N)
FIrE (BRKX/D)
HEE 24FT)
BOANF i (BEKXN)
FINHE (BERKAD)
B 24F)
FONMEH: (RAN)
FINEHE: (FgEAN)
E10-16 3
10.5.2 BE@h

E—AREEEBSHTEBFER 2, ZRLABENER P S, BERATHFHER,
HBEAMBILE - EaRE. INTEBEIVMEBEFSHREMNESRS 22—, XFRS
Rt FEK B E (primordial class loader) MR EIRUEH, XRIRMBEELRD
Jjava.lang.ClassLoaderfy—4~skfilft, VMR EERERBEMBEEXE/NER LiE
R 2 RS HEA XL EER R,

Bidn, BEmE 4%, MBS EELARERDEESPRBXA% (EFHETERSL
FHREME classfG8 ), IRAFMIIEIR, HEK—/ java.lang.ClassHyLfskefilib x4
%, EREHRT (Web M BHE MIVMSEEL), TTEEEERAN RN TR CEF R
B, EHEMRL L THEYapplet, JRIAMB B TSI REWEB TR, UBEEEER S
REARA, MRRERIRY B T Applet, MIVMER R F EHET i EEMARApplet 54,
X SR RERFSERE (link) R—MEYNBITHOZRIBBZENES CEELEATIE
mEEF) .

JVMEMEBE RN BN BBEEERERIE (verify) FHEPITRZ LW, Yk LERE
Ht, REPT P REREBREALLH, REMIAEENRUR—IFHEZLETL S
H, BUERARLHEEB TR SHLLHN, &F, XASHEAEYNFAREDIEL
(initialization) , JEFHRIBMIEEAETYE, REERIHESPIITHIRE.



168 Eo#p AEAAR

10.6 #KBEXRICHIES

B LB R Flavak BIRIE R, SOTUUBGE TS B sett,

Kbk, IVMIRBHI™HERBERESEH SR8, BTSN TRARE I EL, 84
MR (HEZK) RBESRgR—ABRK., ESHRROMLEERR. S, — A HE48H5
MBI MR RAR R % ERsy 3. BRI, Ffbite Sz, Hnbnes
¥, %, JEIVMEBERF AR BT, RRMERR AWM T, ki3,
Rifd, FEXRBRFEESA T BWANRSEE, FUS. SR, THHH (—Fa). K2/
Wiy, BY (EXREMEE. BHURKblEwwEIsy) S5 —88RETx—%, 5
CABRATATLAES, TREHERTLEF 2, CHERTHREEDSAIRMR,. HTAS %G
gk, MERRAMEEXREHTOER—-FRMEWILDWM BN (RHR).

JavaflJVMiBid # 1 (interface) HLEHRM— TR, CMRREXFENNE:, EOomae—4
RE—H (FXLEL, EHEBEHRBANIES, RE—SiiRnEsl) Meksts,
CEXT—HER () MER (Fk). FRATHRAER—ANMEOMEH, FRLHEN
SRR W W 7 K IR A X So M R R R B T LR R . BlAn, FTRERR T & B
B, SREARBLATHAEENEY (RIXXERATHFRERENSTE), WREHE
AFMPARENEYH . BOKESRLRBEE L FEARD, HREEXTRFERAFE
KRB E, K, BRBOGEE UK, (BEDEON—35 B XHIRS 025 Ar
(static) FIELZH) (final), X RBH —ANHRATEHAESRE—ABEORLG], XREOHREE
R SCBUB AT RE R B MR R == ).

gk, —NRENBTFAREEN (Dog) 2, EHHARGFIZY (Mammal) 3%,
Rk B2 TR, R TS Uk “SEB” T (Pet) 0O, X
BRI ADogR I BRI BT A B/ Ptk B BN 3%,

&ﬁﬁ%THEK%i#*Tﬂ%MmmM%Ex&Dw¥Mﬁ&,Tﬁ% Bl Petd O T
EX . TRESROTH— UL EES:

.class public Dog
.super Mammal
.implements Pet

| PetBOMEBIAME RS S AN EHMA S HIEE XL, BARATENER, Bk, B
B RAARMER . classiCmIs4SRENFK A, MEALUAMHRNE XM . interfaceilCHiE4S -
.interface public Pet
KR, E%tIT#*M%&Aﬁﬁ%ﬁ%Lﬁ&ﬁEﬁ%ﬁm%ﬁﬁﬂ(P%ﬁ%mm
RY)

.method public abstract getName()Ljava/lang/String;
.end method
.method public abstract getOwner()Ljava/lang/String;
.end method

BORBMARBA AR ZAEH - EH/IIER, B, BORTRRAREIHR
tlE, BAWUGRIA THARNHNR. ELEAGTFH, BREK—Dogk L),
{HAE B —/MPet A AR A T HY «

new Dog ; ATLLGX AR
new Pet g XA -AEIR

A, JOAEASERREZIFRE G ENE, TERAORSREEZEMEH T PetiEn
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IR B R .

invokespecial Dog/isFriendlyTo(LPet;)I

BZRERHY, —MEENDogR T 5—/MeEMlguana (RIF) RAFH. B, mi
AR TRHREEONNR, EEFMELREH L (5t - HisFrendlyTof3 %), JVM
Rt — N E AR RS invokeinterface, AN LEERIEATEER R EREREH
%, invokeinterfacefiE R AT H AT invoke 45 A E RS 42—, B E ML HM S 2iH
RIS ERFERN, BRIRME O AR EER, BIFEL H Lok O AE,

10.7 FBRBl. BititHello, World
Bk, BATBRFTLANE—Ajasminfil 7 (FIEREMR) B H—NILMPIRET .

.class pubTlic jasminExample
R—ANRILHIES, BET S/RALE,
.super java/lang/Object

HHRERER KA RPHMLE (WM, &—/javalang/ObjectF3),

.method public <init>(QV

XA E—jasminExample2k BT RA G 2k, EREZEE, TREME, & H<init,
aload_@
invokespecial java/lang/Object/<init>(QV

EMEEIL T —NjasminExample, BATHRAGI T4 5 HBEKL S ERIBIED - R
ik,

return

TR mG L], FLLRHIZH .

.end method

XFICRBLSER T HERE X,

.method public static main([Ljava/lang/String;)V

BXREHE, mMlavaBFA5HHA. EB2—/ 2%, B—/4F8%4E, FEEEME.
XA IR A LRI FNRE AR, BTLA R SRS ER IR T BB R iR T R

.limit stack 2

BMNBER/BAERTE (—/ A TFSystem.out, —4 1 FString),

getstatic java/lang/System/out Ljava/io/PrintStream;
MRGERPRBLA “out” By (BE) B, BARRB R ZEPrintStream, 7Ejava.iofdr

1dc "This is a sample program.”

WEITERFHBEEA (EHbE, BHEELPFHBRRIIEAN),

invokevirtual java/io/PrintStream/printin(Ljava/lang/String;)V

fESystem.outif| ] “println” Hk,

return

B,

.end method

RIS EER T HEE L.
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10.8 FANFHIH . — 1 B%

10.8.1 [EJEEH#R

BRTESASNIEE, lavaGBIESCENTESNHE., ESHBZHEIN ZERA
MXBREFEAMREL, ALUCESRRS ARG EOEAERE, mEAfn®H. fm,
javaiogt R HFrBICHAL B RGLRA Fi LR IR T — AR 0, ZRALEEERBHRIE
&L, BT AERRNFES LB,

AT MR B REMTENRTFNEERERS 2 —, ARRELHIESHE
Ho HFEHERBEREFESFMSANRBIREREEHHITESR,

ELERR L, REARHEIHLTAALCEABRBTEINRES, SHALFRX
PR AR R M RIAMZ R A THRIANREERROTRE, RUATRFEGEE, B
RE—TROFENE, WA -SERPEEENER, n@S LRROAR. REEE A
BintE, F%. A, ABFAMAES, SBEFANAEE, HALLSSHIREL. 246
T, A HRTEGERFNEETERAAABERA, SHZRGEREHRE, HRXMBE.
Bag M EAM A (bban, BEE—ANLAKMEZARG? £l A kEn— ki
M7 Rt — IR G R MR B B RSB IED 7 RENER EH— /NS HBRIG? ) %t
TFrFEBFRFR (BREZR) TXEEMN.

BEMR, EEAOILERSR, XEZRTREEXETEN. NAAF-REEESM
HEASMRBERBEARL—EE, (RIVMITXHN) ETRMREORE R AL S THERH
mg—, EREFANESERTIIMLEEL.,

10.8.2 WAMRZELLE

— AN E ,

ATHBIXFRE, ZEBEARBHFFIATEONRES (BRRNER) XBE—IMES.
A, BRERMARSE (BIEMHEAR) R ITRENSESES. FTREMRE, A0
—AERAFFR, H—IEEE TR, RTmEXA R, ERITEILERE M35
HTT (HREEREZRIRBAN ), BAR—MEEHFMIRE. NERLEE, WAL
BEBRAERN—A “BX (sector)”, BNMBXEREERENFT (BHES12MFT,
HEASRXME), FXLE, TEEAR—R, BABEHTEFRSN—HERA (platter) (&
At B ERRE A MR ERICD), BMEREE TR SHROBEE (track), B4
BB R 53 B T AR EEEEESI R — BRI B X (sector) (HLE10-17), BRERE—-TREAEK
#, HENEZEMERRS. RESURBENNRBE S, HX%L KR 6E A K ahiE 6 S &
phzzibr g ) <

EEXFMEEZAA —SEENXEX A, Bk, SAREERN, BT REMEELN
FEARTHIR, L REI— M FHNER. 5K, ABRIRARFRNER—
RIS R, A BRALARBIEU R T REEIR A 4, WX TR RRTRER.

BABRMNEITONEFEMERAT AR, BRFERLUNZR. MRERRIL LEESE
F—AEAEHESE, RMNARREITEEELHE D PTARGK XA RAIARITENE R L.
Biln, EXFERF, BOSRDETNENLERENLLF, BRNEZELTmEES
MEIEOEME, RATAETENR, ®OEEESZ. FHik, MIWATEHEXAIER, TH
IRREENEASRRLRIR—EFH,



FI0F JVME ZBALFTA 171

L e R S .
B10-17 BEALHISSH

BITEEFR, IVMERFEA—-MTE LR ENTBAETREZBLA. SEHANREHR
FF BSb—FhE R RS, B2 B F Windows 98HIEHE /R R 4K,

ERREB AL .

FEIZBRENENRZREEE —EIREESEE (device driver), FL XX FEAT
HHLER R, BEhB L T M SE4HREER, £X—A LBzhB 5RMyERL, B
TEAAANSGE—#HD ., EMWindows R FELA RO B B — 4 IR £ W3 st RABIOS (&4
WMABHRGE), FARERGHART > 58, (KL, BIOSLLHFBRATI20ERKE,
{83k B FIBM-PCHy E B2 ma s AE A2 7R ) .

FERFREBYL L, A—&HLEES (INT) #FEHESABIOS, YiXKIRAWTH,
HWEV R EFEERENE (AXFHFSE) E, DABEMIZET 4, RGEaEaER0xT7305,
HEYLE RS . AT ERBEXAERN, eehE S ELXnFEEFE.
XEEAYE.: BAOBNEARX S, REFBEENFEMMIE, NERIXIEMERS., FE
fA—FIER T, MELEEZE N BEAKE.

IMRFHEEAXFHF & PEMEL B OER0x01, NX &Rt RFBIOSHIFAES
HIHEIIR—IFH. Lk, IMTBEER 5, MRFHIERX0], HEIRERF
BI— /@ THEREAS 77 BT HHTENZIRERE L) . anRFEERL0x06, Mit
BB R ARARBWET, FEEE (ARITH), mREFEEHET, WRE
BUERIZRAE (B — TR EEMLEHX —R), IR TR — K RE1FH. B
— KB FR, BXEFTEBREAZPRP I BRIMNIE, S AFEEX0A, ZThEE
TR EFRF, MABeiEEaEFmEE.

BWEARCPMMAYTRE. EREAS, RREFEASIZAMBEREOERE, MHEXFEN
HE N AL T B REFTERRAFRNRE (5B EMETR).

A X e EERE RS MEASHIREL “Ht” THRIMIWESLE. fE
RIEER &S MEGHLZAZRAKR, BFATUSH—MARRARHES, tkin, 4>t
MIASSBOXBER TIE: mBEMAENEEIRA, SLEHBMEOL, MRENBERIEA, BE
F#1E0x7305; EEM—MFERT, BIHELAE BN BHBLK - E. XENEFS
RS, HFEXFMTRE. B, ARAREENEF ABEEL R R,
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EFHRELBL AR A 2 Windowsi ik REA RIS JE . WindowsEEsy ShEERL R A B
ARG THE KR, BRERF A CLSERARE TXEXE T 2SN EHR.,

JVM

SRR BR, B EYRITAENETROARG S, XRE—RBTREY
ALABEN ., fElava (LARTEIVMEIYR) &, KEHATHATRHER ARG RLE
M, XEtEARESLEELREA BT HEAHEENRETRR,

B ZEEBR—T: javaio*@fhJava 14T LK, BRET BME, B/MEBETROH
BRATRNE ., ATRARRAAN, BRE%HI%KRRABufferedReader, X —/MAY
BMARIBBHINIZ, BRBEAREFH—RALHN “H” ¥R (LE10-18), Javafyl.SE 4T a4E
T—EMRZE, nSanner, LSRG R AbHE,

2 0P al
~ “When in the course of
g human events...”

l e

BufferedReader
“When in the course of”’

l l l l IR

“wu uh” ue” un”

B ava iR ww

BE10-18 {F AlBufferedReader M\ BE 3L i A — 4~ S0

WA R, fAGT X%BufferedReadertt AR £ BB, HERERET —FHR
M A Bl Xt K #) 1 — A BufferedReadertt 2, brifyJavaEfg iR 8T — A0 %, X &
Systemfyig, FRASyatem.in, BHERBFIEMA., Al, XNEHEXERFEEL. &R
IR B AN R 22—, Bl—/-java.io.InputStream, (InputStream5BufferedReader 2 [A]{Y
R ERAEGZ R PR T FHRAT IR EMARE),

javaio LB T —/NMERIIR B H T MR IR, LisEEA— FileInputStreamif &
YE 24—/ -FileReader, WHEELT T HyiE—/ BufferedReader, —HEHXHF, PHRIXHR
FRITFURgA, BHFEE A SBufferedReader 48RV 5 ;.

ET—%d, BRI (REAE ZTHNIava 1438 X) ME—ABF, SHNTRE:
MEBRIEA—T, HEZFHELIGERY., BRZIBHER, BELAMRET
BufferedReaderfy#i& i AN ELRAIEIBIZTE, M THEAENGE LN —RERN,
(T4 8B °T @ i BufferedReadersf 1%, 1 AE 345 SR LAY BL AR A W X4 /1> S A /46 3R PR T



F10F JVMBZBBALH 173

REEIEHFRE RIS T.

10.8.3 SREl. FEIVMAMEEIEAN

Elavarp PATXAMMESHRGH FEER10- 1904 M, SEEEHEI %, SHEMN
InputStream#y#5 — M InputStreamReader; H kR MInputStreamReaderig — 4
BufferedReader, #X b, FlavaRIBFEETRBET — AT M, HALHEY
BufferedReader#y i B ¥ 2 X BEE LY .

public BufferedReader(Reader in)

BERE T M3 AIReader & #1E BufferedReader, InputStreamReader R & H—/ 1%,

WRTFTR , MROMERELTHNSBERN . B4, LAUNBZXAFHHNEES (B
dnewifS), RELHAMELRMIBILE S (Bidinvokespecial), X MBFEEAERE
AFHIIE R, —ARInputStreamReader, —/4> 2 BufferedReader, — BRI TXmAIR,
BufferedReaderdt & X —/NbriE B 2 (kA “readline”) ﬁ&@ﬁ:iﬁ—ﬁ#ﬁ%ﬁiﬁsuing
iRE (Ljava/lang/String;) . RAXFF, BATRAESHE—/ 5@ System outffprintlnFy
HEEATE,

import java.io.x*;

class jvmReaderExample {
public static void main(String[] args) throws IDException {

InputStreamReader i = new InputStreamReader(System.in);
BufferedReader b = new BufferedReader(i);

String s = b.readLine();
System.out.println(s);

E10-19 MM A—17H Rt avalt FIRIE

10.84 fR{E

.class public jvmReader
.super java/lang/Object

; X REEFERNRER

.method public <init>()V
aload_0
invokespecial java/lang/Object/<init>()V
return

.end method

-method public static main([Ljava/lang/String;)V

.limit stack 4

; BlEE—ANFiAyInputStreamReader K R &
new java/io/InputStreamReader

; MSystem.in (InputStreamReader) ¥i&{b+I3E Bk
dup
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getstatic java/lang/System/in Ljava/io/InputStream;

invokespecial java/io/InputStreamReader/<init>(Ljava/io/InputStream;)V
; %{frFnew InputStreamReader(InputStream)

; BEERIE—/EiryBufferedReader

new java/io/BufferedReader

; BAl, H#HHE FInputStreamReader> T
dup_x1

; BREH, HHHE FInputStreamReader>
dup_x1

i MERBLZEIRFEHBR, BR, ISR, BR

i HBR A EERBufferedReader
pop

i {EHInputStreamReaderif FBufferedReaderik F ik
invokespecial java/io/BufferedReader/<init>(Ljava/io/Reader;)V

; #%R{LRBufferedStreamReaderBL7E ik 76 He AR TH 25
; WHreadline 5B —A48 (HERIETHEBZIT)

invokevirtual java/io/BufferedReader/readLine()Ljava/lang/String;

; #33System.out

getstatic java/lang/System/out Ljava/io/PrintStream;

swap

invokevirtual java/io/PrintStream/println(Ljava/lang/String;)V

return
.end method

10.9 7RG BEiLBIFRHTE

10.9.1 |AERE
EABE—BF, BRIMNABEIVM EERRX RS ERENR (AR FEEHALAY)
HIRRS, BITEEAEH SRS ZEHNBEERE, i, mREEABmEE—
BIS2REVEA Z PRARMAR, BERRZS2] , BEERAS2X51x - x 1, BrF—/MRETH
HHRRRE - HEIEE, B,
NI=N - (N—1)] 3FN=1, HO| =1
FKRAXANAK, BARATHE—BENGE, RZTEENFREEN!,

109.2 igit
fROGX ARG R B, AIMEA— R RBRER BN —A6TF

To calculate N!
if (N <= 0) then
return 1
else begin
recursively calculate (N-1)!
multiply by N to get N * (N-1)!
return N * (N-1)!
end
end calculation
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(FHREBEROERY, X MRETE SR RE A1),

BeSh, BRBE—A (A3, BEN) EHBKRRENODEITHNRAER, HTFizxE
TEREER, FUMBERREEILS SN, REEURELRO—AHRLH, mER
Al 305 B SUSRRR I, T H B,

10.9.3 @&¥
XEEH THES! AR TR REDR MR ILRAE TR E RS,

.class public factorialCalculator
-super java/lang/Object

i RBRTEENRER
-method public <init>()V
aload 0

invokespecial java/lang/Object/<init>()V
return
.end method

.method public static main([Ljava/lang/String;)V

; RITEERERTE, — M TFSystem.out, —4FHFString
.limit stack 2

bipush 5 i A3, LAHHS!
invokestatic factorialCalculator/fact(I)T

i SIBLFERRTEMER BRIk

; BEFIEASystem. out
getstatic java/lang/System/out Ljava/io/PrintStreanm;

i LAMERRESIR SRt Systen . out 5]

swap

; VAHPrintStream/printIni
invokevirtual java/io/PrintStream/println(I)V

return
.end method

.method static fact(I)I
.1limit stack 2
iload_0 ; BEETRH<O0
ifle Exit ; anRXAE, SrELRE]

iload_0 ; AN

iinc 0 -1 ; HE (N-1)
iload_0 ; BEA (N-1)
; UE (N-1) ]

invokestatic factorialCalculator/fact(I)I

; NAn (N—1) #B7EMAR

imul ; MR, BIABRKER

ireturn P FBERED
Exit:

iconst_1 ; D1l

ireturn

.end method
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10.10 ZAZE[Oq

IVMHBTHSE MM RFRBIEFIaval B R EE, HE A RGBS LR E2R
BB T HEBRISR ., ARSI RS hE A ual 57 i,

s —MBARB—ANBERENBENRS H—AMERRRBIRNRES . HHTIONLES
BEKEIR, % 5—SMBHEH, TTLERBKRANKE.

* YPA (REMEE) FEARAKTIHRER, IVMEE 3hiE bk bk B s E BE
W, HEHTEA.,

IVMRBXHIEF (FEFHENES) fk (EXTHRFEMIDT), HxEgn
(R FENEES) . XXBRIVMBREMIERRA, BEA THAX MK,

* wudidgetfieldfiputfie1dfs 4k, & () HMAgetstaticfiputstatickifi,
* Jodit4fhinvoke g4 2 — BTN R], B MR T RS R A 2.

« M RAENEARALF Hnewit 4 RIRN ., ENRLABIE—E LML RS (HEH
iy A<init>), FREGWLHE MBI A RIE.

*FEIVM LB VOFE MIMT R LB — ARy =Rk, Flum,
System.injt— M nputStream K RIREF AR, HAPMERI TN W) 25 BARME SCRY RE X . BB
EATLARSystem.infE 24— 23, @it i8R ER B MAI RS E kTR,

s ERRRGM ARSI, X FE S SR ETRY 5 B B A B — LT R Bk s
B, EARTLARTHIIsr/retEiR, AR TR 7S PowerPCHI R F IO 7E HE A% i _ 81
B R RENEAR,

10.11 3F&

L IVMBYH P SRS S A 128 48088 PowerPCE LB J5 T A4 MR EE AN [/] 2
2. fEPowerPC LA A—A BB QIR 22 M ? %22 i W ? ZEIVM ks AR 2

W

00~ N W A

ERROHREINERE L, BEATREERELR IRk RN, EIVM_ AR

L7537

e Ao o

. #& String .toUpperCase()iX #£ bnif 5 k& Anfi 45 A FIIVM A 99
BERHEREMAR?

. invokevirtual HinvokestaticH A [G]?

A LB BHEAER AT R LB E 1B
BTGB MR TR A4

. float toFloat(int)

. void printString(String)

. float average(int, int, int, int)

. float average(int [])

double [][] convert(long [1[])
boolean isTrue(boolean)

9. X F<init>T B 2 RFRATH T ?
10. A3 (WHRD) AN FIRMA LY
11 =AM H kR RN E F R R EARAE £07
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10.12 RIEIW

B—Ajasmin2fF, RMHJava 1.58Scanner N BB IEA—THRIMNERERE L.

. B—AjasminBFF, RHJava AWT (R— /" R{LUMEFR) ERE LB RTEMEE,

CB—A-jasminfRfF, BhEMATRY B AR A,

L B—ATimeZ Ll H R B ARE, Flin, 1:35+42:15343:50, 1Gl1:4542:25244:10,

. B—/-Complex3k, ZHFEH (M3+4i) Wk, B,

BB FFITMTHEIRESNL: FINE AN LEME AN TENEBREL, FEATELR
E—ANTTEMEANTEOR, B2, —BRUE, ENLHEIRREREN - 1FIEN -2/
BBz, B—IBF, ANBEIEA—THEN, i Fhfe BN EEBEE. 5
f+ 45% R iR e ix A [ B — MBI 5 3

7. (ABTRIBEMEM—FIES) B BF, NBRIEA-EE, FHITENHE Kb S
HITREE.

8. (ABIMRBAEM—FIES) B—BF, NERIEA -, HHTEERKSFIE

B BHAE,

A W -



fifeA % = % &

A1 |7

BRGEE, REAARITEN. EMmERER (RATHES I8 AMMN—E) Fig
Ay, FEEMKEREENRDRETEILG R AISH, B3 ROCESGEMEA LR,

M ETTHEER MRS, —TARNREERIETFENEA- 1R, £
BOT, WRARSRFEBREER, REARIEFREETEEHRE—R, HE, REEE
BEINEH R R E S, A RFRERT. BEX/MEHES, RORXATELRERT
4T, RAXFMBEOE, BERARED, X FREaE—&, LRI
g, flm, REFAREERMBM, Bt dit.

N P N

NPN & 5%

R Hi R

Wvtol R B—HES
HA B 1

BA-1 &R ERFF SHIHEG]

EA- 2B R HE A RME R, BB (serial) BEEH, HNRABEHLE /I HLF
MEEE, MRARRRBEMARKEBA, RLHARRMNELHNGEE. £ (parallel) HE
F, BTRETELEFEARERE, EAAGERELT BT R,

—

B

[

A2 @B (LE) e (THE) BREE
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EEA-3 BRI EBERN G TR IR EENHT. HTiEREREE (V) &
P, MG EERERMERNESURIERERT. REFSREEREM—4 R
TIFAFR, ARRTRREL. IRERERARAFIRHALNIEL (AND) ShE2hE
HERIERT . B4R (RHmEERD) ., KL, EEA4H, HREERIRN,
MRE N REERFAHEE (OR) FUANARAERHALGH (RERRBTHEALN),
A e RitET .

-

5

A > i1

——————  Hill

R
BA-4 BRI RS

HEHEES AT BFRA[T (gate) AIESABAR, XK T XEE BAEZEE
. EMT-BREEIZ6NREE, XATELNSENEASE, o, E2H PN
EXERAMBR. R “HEERKD REE, WEAFHERA-AHE GFLASEA
ft, EfRadio Shack (EE—HKEAMNHRBLFHER) NTHREXINTRLE) HITEH
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TiZ#5 (AND) MyZhRe. HibRECHAZHREZEHE. & (OR, REA-4), 3k (NOT), 5
ik (NAND) LAR#dE (NOR). AFLHEFIINFSEEI-SHAR, E®, B84 (B
THEM]) MERMMATM—AMal. SEEE, HIHFSERHELENE (BREER
). 5367 (BIST1REE) WA S MG TN SR, HEGHGE -ANBERTRE, %
Uk, 3k (AN TRE) SRR —AHA RARBAIRI T,

-

y

5T(AND) &I TOR)
SIS
54 I(NAND) BAEI(NOR)
1EI(NOT) S8/ J(XOR)

BA-5 [TRIRBFTFS

A2 AGHIE

HAMTIMS ATAKBUE MBI RNERR B, Biltn, $® (XOR, HleXclusive OR) fy
DREEH NI RE M RAANE (MARFTRALAE) o, WA NE, BRI
HRBA:

AXORB= (AORB) AND (NOT (A AND B))

HEREER, "TMRA-1PR,

RA-1 BXTRBIEHRER

A B #R
H H &
R B’ -
1153 H E
B & ®’

BE, ELHIgnakE, NmEA-6BUR.,

AeamBEREFBSRERH AR AHAAESHWEY, MEAEERESHHEEL,
XHER R T XA E R AERBEARREEEER. M TafikibxRaimLmig
B T AR FAEE, BA-TERRHMAA—A IR E R A RME (CHRIBERE
B/ (ALU) AR,
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L
pa

AXORB
BA-6 FITkHRRIhaE

A . T\

w >
N
lw_lz

—

A+B

B4-7 s A-friE gk 5

NP, T EREHRZIEMIES (AFB), JHRHXFHAE SRR ST A %
. GXAREARERY “$MmkE"). HoHHMERETRETLURN, K MR
R EMBSRBOEH, 24 S H AR I A 7= R 6, BiEs, RAEFm NS,
RUNDHRER H— N EE R, X MR EEMA R —RANBAT3 (SR “DmkE”,
REA8), BE—REETMEN (RRESHSES). BAIETH MMM NEER
BEHOSLRIRBAT—AARRIING: . 28R, 320 HIEE N E B N SRR, RITB T
AR S — /B R AT R RIS R AR IE . X SR MR LT LIE, BAEI T AR
HIRE B Z B .

|
T

Himk 2%

EA-8 MAGrEIS gk (Her)
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TJ %

BA-9 RERAIARLANTE S, AHENESH AL

A3 RFFREE

SHABBRERMNBAR, HFRREYE —SFEATHRBNEEER. NN
B ANER T YETHA, BBRRTEHRA . HHH S —FRIE R X R RE —
AWERE ., BERAXANNBRE, BIRTUFREEUREH, TREREVSER
B ENTFEER .

—Fohk (A AR PR e B R AL S-RA K 28 (S-R flip-flop) , AnEA-105R. HEARX A ik,

YHAMIZSHRELZO (), O£0, OH1 (H). T OHHE, RNOR g#t&l, #f{l, S
NOR Qpt1, X#, BIMNEFIXNMEEANTR—BR, REEIBEHELE GEEBRA
fot), MBRBRRBRE. RUMSPETEN, MBESHREZ0, WORIN, S£RBRA—
B E—BRERE,
C ORAEREAR ST REREE S, ONERRERESTETNE. FESSARTS
BIR Tk SECMELM (BH1H0). ROTUMRER, mRSEHL, HiasE _LEHNOR
FIREIH B A0, ZERFD O #B 40U T, THENORIIARMEL L, AU NE R
1, R, WRREN, BMEEORH, ORHO,
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R ot Q

EA-10 S-RimA& 2%, HrfrfEssiydpy

BABRIR, WRSTRERL, RERERFHEE, REBHSER, O 0 MikSZEEUE
REE. BARFERATRL, WHENMRHRER (R AFHRIA—T). AAsess
BULER, RMOTLUHXEEREZE ESHATREMNOER, TR —HEBETALES
MR, Jeflih, BIE7EMAL EA— M B Rd s SHME A RS RE,
XREBER RS ANETE,

BTEERXMINE, HMOMROMFRBRRERHTIHEN. 5% LY aBmshE
SERFES (BERAMBES) &4k, FALRSEEIE S ILE s h B
FRETTHT AR, BEEEEA-1], HaESOERREME BEIERE. mEME
SHIE, MISHRAYELAGERZNTHEEE TR TTHRRE .

s

ol

By

BA-11 —AFppEZAIS-RiE 2

BATATLAR XA BB RP E S #— PV R, EXEARNERZL. BA-1200EE
BRI DR . MURBTR, XARBENSLSSRE -/ EA. DEARSTI A %
RISHEIA , TiDRIE *h3 D MIBARLPEIRMA . XBEB% T SFIRFR 41, 24 —ABhbkoh &
AR, DRVERBFMEMES (MRDAVERL, WOERL, WRDIIEHR0, MOEHKO).
Btk oh R A Z BT, ZEDmMAVELAZ MR SE, XEbEDM R & EZHMAF SRS
mEHAM. tetn, ATAVOREHIRASIRBFHFRELUSER,

D

=3

ot

EA-12 —ADfhk 2%
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SRR BHIB—ANTRBETHES (HA-13), KDME B, XEHMHEIFEHHIS-R
R ay RARREA, EFMTRBL, ATEESA/M kb mi@s. Ex R,
BREABME, kBERSCERE (BH). G, wRORl (2 0#E0), MT—A
Pt Sk THAMAL (AR EREATERBIREIA), HEMMEFERQAO,

tep —1

BA-13 —AThiR S

A4 TEBLIRE

R X EAG R P LA S S H B LA R SRR R E . ik, —dA ek
% (MS-RALK ) MK ROFHFRIFRAELRE. B, ZHm%, FERD
U HHE, BNFFEO0H HELERR R AL RBEN— MAA, &RAHIREXH
FHEBMOF, TRENE (B —ADMER) FHES —HFET. THRE S5k
MRS, DB E R T, 45, XERRE TR, (BB
HHLIRHHE BrE R ES A BTN,
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AXHPHRGIBNEH GRIEBATA#SIRT) —iim
MR FREDHAFE, RREARENESNKEOER, ANHR IR MR e E
AL EMARAR BT SIRA B ABARRE, £%& . long fMdouble FE SRR SEARS T,
WP,
MK A long
long
BARS . float
aaload(0x32)—— M #uhit 348 s (i
MR AWM PR B (MR SIH) Frinteger, B — A HLHE B S i
BEWE., BUHAESE AR,
IR int (F&B[)
address(# 4151 H)
HAKRS: address ((H4R)
aastore(0x53) TFOEE B I %5 4H b
. PHihk (BASIH) FHARRRABIERAS ., TR EASEchE A
MERRS], BEARBNSEAEFEHNBAE, 224 (BE—1) 85584y,
AR, int (%gl)
address(Xf52)
address ($r4H51H)
RARSE: —
aconst_null(Ox1)——EN A & Enull
& BHPLE ' HE EnullfE h bk FE A BB AR S,
MRS —
F AR A: address (null)
aload<varnum>(0x19)[byte/short]— M B 5 T 8 e ingR it
& NE<varnum>A FHE RSP MBMEE (FRSIFH) HFEAER, EAERE
Wide) BB AT BB T, <varnum>ER—40.. 255758 fbyte, ZNI40...6553675H 1Y
short, {#£&: FlBAR EHbaEFREM B2l oadsi Kb R VERD M AEAE £ B b
MRS —
B4R E . address
aload_0(0x2a)——M /5 5B 35 B Ohn ib it
& WREEROR mBHbhl (HREIH) HEAMARF ., HIHEEEM T aload 0, {H
eEANENEELCEEEER,
MIERES: —
EAMB S . address
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aload_1(0x2b)—— /G #B e & 1 i sthiit
mR. NREER IR mBE (MREIE) HEARARD, HIWELSH Faload 1, {H

EhANFENRESHLREER,

MK ~

FARAE: address

aload_2(0x2c)—M /F&F 3% B2 fn sk stk

BE: WEEER2P MBS (MR5IH) HEARES, HIESEH Faload 2, B

EARNFEERESEREE R,

MRS, —

FARKS . address

aload_3(0x2d) MNEET B3I

M NBHERI IS (MREIH) HEAMMT, HIHEE%H Faload 3, (B

ChRARFERE D L REER,

MERE: —

BEAKA . address

anewarray<type>(0xbd)[int]——&1) i — 4 % 5 ¥48

W HRB A <type>H— BB 9 B AHFFRAN D HEAR, FHDF Wtype

AEBIFRIAFHRT] . FARK/D B R TR 8 —Aintegersk &R,

MK, int (j(/J\)

w AR E . address (Hd)

anewarray_quick(Oxde)——anewarray=g {5 S 1RE AR A

BR: Sun2 RIMIITSR S N EE AR anewarray B /IE ML A . X —REGF

S HILTE B AT AR FBATHY . class L fhob,

MR B Wanewarray e

RARSE: & Manewarray R ER

areturn(0xb0) MA kiR AR

k. MNYRTHEARPE I (MREIH), HFEXx—HREABTEHAERERY %

o HMRIHHEPLL, SHIHBEERERE.,

AMxeH A address

F&KRSE: (nfa)

arraylength(Oxbe)——3R{B & 4H < B

ek MERerP A (k) HREBANKE (integer) RANMR, T L85
BEIRRE—BHKE.

4R A ;. address (¥e#) 51H

EAKRS. int

astore<varnum>(0x3a)[byte/shortl—¥Efi§ it 2 F 2 & &

M. MMERPHME - Aial (HRSITARTFIROREME) HEEFMEIE

<varnum> HEE RS, EARFEATEWIde)BRERNKAERT, <varnum>ER—4
0..25575 B fybyte, & WI40...6553675 F Hushort,

Mis KA. address
EARE: —
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astore_0(0Ox4b)—7F i 31 3 /R #5 35 MO h
Mk MARTHSR H—/ Mtk (MR 5IA) HEMBRHEROF, HIHGELH Tastore 0,
HESANTFNEEDEEERR,
#Mi& P A . address
RERE: —
astore_1(0x4c)—7ZEE LB B TR 15h
P& MARTREH —Abhl (HREVA) HEMBRRBEE1F, kIS Tastore 1,
BEsfANTHEESLREER,
MIEK A . address
RAERE: —
astore_2(0x4d)— il B) B TR 2H
& WRTERH—A it (RHREIH) HEEIRRE RS, HINEEZH Fastore 2,
BekANFESEELCRREER,
MK & . address
fﬁ%’&:{% -
astore_3(0x2e) FiEBUL 2 R T /3R
. WARTGRH—/Mbht (MR31H) HERBEBEHER3 Y, HIHEE%HFastore 3,
BEsHFHRE DR #HE R,
MK A address
BARE: -
athrow(Oxbf)——ili i B & /iR
B MARTIEH —/ it (MREIA) HBESRELARYE “WD” HE Lo,
BExt R F R AT Ajthrowable, IREFTE LI, YATHHEE& L, HEHAERES
BEFMHLRE ., I—IBABLZI T, AERIOWRRBEIRRAENE, ELHBEERE,
HB/SBRHEE%& L. HFRIOWE, HREFAIOTABRAR I HIS HEBA M,
MR A address (throwable)
RERKE: (n/a)
baload(0x33) M byte 48 rh n#k (&
& MR —/ K f fninteger, B —#$byteA RITEMBRIE . BHAER
ok —/vintegerdf FE AR T
KA. int (FE5])
address($7Z1 51 H)
RARE . int
bastore(0x54)——7E % {E Blbyte & 4H
& BTN ERbyte A b, TR HAISEAEXFTRAMCENES. £=
M HAIS B ATFTFEbyte{, F=1 (BE—1) SEOAEAFE. B2 Mint#
Wi Abyte HAF A TESEA + .,
 FZACLAYIE 3¢, baload s JH-FMbooleaniéH v n#ifd.
MIKE: int (FB])
int(byte 8% boolean)
address ($#H51/H)
RAKRSE: —
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Bipush<constant>(0x10[byte])——[E \integer|byte
w& . EASHHIbytefd (—128...127) SV REK—integer/5EAKEH ,
MRS, —
FARS: int
breakpoint(Oxca)—H#fim ({REHIIRIERD)
& X —RIEDREAIVMEBANIER, @%ATXHERRTIEE, BRI+ HE
IR VERD R R AR, XAEMR G RARRR TR,
#MIERE: (n/a)
RAERSE: (n/a)
caload(0x34) Mchar$isE chin${E
R MR — AN SR Fninteger, BUH—#kcharfd g e BEAVE., BUHAVESS
A —/~integerHF FE AT
M KRE . int (FEB])
address($t 4151 )
BARS . int
castore(0x54)——fFfiE{E 2| char¥ A th
& BILAIUTF- 167 Blchari At . TR HISBOVE B4 ENE
5l BIAMHMSEAFEFEEWIcharll, F=4 (BE—1) 3 AELAFEF. F=412
N int@ W Aychar A BB+ .
MAEKE, int (FES])
int(char)
address (H4HSIH)
RARSE: —
checkcast<type>(OxcO[H BMFR5]|)— WA KR ERE
e, BE (EXRHE) RALEURIAECRET AT ERAISEEE X B I
(Gt REHASIA) . 52, WRBE Anull, BF A<type>si<type>RKEH—NEH (2R
instanceof), FHiHAtype HHE HbAI2F TR, MPREBARKE, KMHClass Cast
Exceptions3# (£ Wathrow),
A& WA address
J 4K A address
checkcast_quick(0xe0)}——checkcast= ¥ MAYRIER A
% . Sunst RIHIIITSH %S b AEBE AfgcheckcastERGMMRILIR A . X—BRIEDAE
HILZE B AT AR MBFIBATHI . class3C iR,
A4 KA. £ WcheckcastigEND
FAKS: £ McheckcastiE{ERD
d2f(0x90)——¥§doublefE i Afloat
g, AR double, R AL B Hfloat A RRH .
46K A5 double
double
HAKRS . float
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d2i(0x8e) ——&double#t ¥ Kinteger
. MR R FRIdouble, HgHEEW A B FintegerdtEAIEF,
MK double
double
RAERE: int
d2i(0x8f) 1§ doubled: i Hlong
R Mtk R FHdouble, FHEH AR FAlongHEEALRH,
M4&HK A double
double
wAKSE: long
long
dadd(0x63) doublehnix
g MM E Mdouble, EREFIFEALR,
M35 K. double—1
double—1
double—2
double—2
AR A: double
double
daload(0x31) Mdouble#ifH dr ingk{E
k. MR H— S Frinteger, B —Z#kdouble$t# Ak e i B AIEH B AR .
4G KA. int (ED])
address($t4 51 H)
ﬁ%’lk/{} double
double
dastore(0x52) TFfiEEEIdoubie#E h
& W FHdoubleE i F]doubleftéi b, TRATH S B E LT M ENHES].
BEAEABMHNIB BT HEIdoublelE, BRE—NSHABEAS S,
MK A int (FEB])
double
double
address ($¢4H51H)
RARE: —
dempg(0x98)——EtBdouble, ZEHEZENaNfE IR FiEE1
% BEFHANFHIdouble AIRTES R, LR -1, 051 (fEh—Ainteger)
EAMH, fn&double—2kFdouble—1, H+1FEAF, E -HHE, HOEALS, TN
HIER— L EARF . iR ¥ HOEE AT A F#RE ydoubleltf % -FIEEE NaN (IE$5),
NS R+1IEART .
MK A double—1
double—1
double—2
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double—2
EAKSE: int
dempl(0x97) tbBdouble, ZEFFZENaNEN IR TR E—1

& HHRADFHIdouble AR ERRR b, MELAREE R -1, 051 (#E 24— ~integer)
FEA#EHF . fnRdouble—2kFdouble—1, ¥+ HEAME, MR THIZ, BOBEALF, S
MR — LR AR o AR AR B — A A F AR doubleft 2 FIEEE NaN (dE3% %),
ML R-1EAKH,

MIE K double—1

double—1
double—2
double—2

R®AKSE,: int

dconst_0(0Oxe)——HEdouble® 0.0

B WFOMIIEEERUE BT M B0.0F AR IES R,

MR E: —

AR A double(0.0)

double(0.0)

dconst_1(0xf) [ENdoubleE®&1.0

& RRO4(IIEEERUR BEIF M H &1 0OE A R ESAR T,

MRS —

® &K A double(1.0)

double(1.0)

ddiv(0x6f) doublefg ik

& BRI BT AL, FHdouble—1Exdouble—2f 45 B/ AR,

MK A . double—1

double—1
double—2
~double—2
=& P A, double
double

dload<varnum>(0x18[byte/short])—— M\ JG i T | hn#double

% M <varnum>Fi<varnum>+14~ 525 B oh o 090U BETE B0 R A AR,
EAREATEWIde) BIERRENIER T, <varnum>fERZ—0...255TEE byte, BNIH
0...6553675.E fyshort,

MEERE: —

®AKLE . double

double

dload_0(0x26)—— M B &R 3 | 0/1 nfdouble

R WREERE RO E IO B2 A B EA M b, HThEES M Fdload 0, (A
S ARFENEEDCEEEER,

MEEKE. —
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double
dload_1(0x27)— M EiB LT R 1/2m# double
& MAJREE R L2 U BT A B E AR R, HThREE M Tdload 1, {HE
o5 IR B E |
MIERE: —
EARKA . double
double
dload_2(0x28)— M BB L |2/3m# double
e, MRS R MEIUS B A B EA RS, ST EEEM Tdload 2, HE
G AR ECE b R,
MIERE: —
m&ARE: double
double
dload_3(0x29) MBS EB3r M 3/4hngkdouble
B, RS RIF4T MBI EIF AR EA AT . kIR Tdload 3, {HE
G RARE A REDHREER,
MIERE: —
2 #43KS double
double
dmul(Ox6b) doubledE ik
R BT W ERIIOE B AN, I ERBEART.
MiER A double—1
double—1
double—2
double—2
2 &P A5 double
double
dneg(0x77) double3R i
M. BUH—AWEHIDOE R AL, FERR GRLA-1) EEAKRF,
M5, % . double
double
B4 KA. double
double
drem(0x73) doublesR &
W, BHFN RIS ETE A, Jh#double—1BRdouble— 20 RBUEA LT .
ks, A, double—1
double—1
double—2
double—2
B AR S double
double
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dreturn(Oxb0)—— M 7% HiR [Eldouble
&, MYEIHBERPRENFIUEERAEOFEARRAEREFO T &tk. M50
Fk ik, EHERIIRAERE,
#MI&K A double
double
BAKRS: (v/a)
dstore<varnum>(0x39)[byte/shortl|—#FfifdoubleZ| [P LT R
2. AHERR 3 H — > doubleF # K A7 ik B 28 <varnum>Fl<varnum>+1/4~ B E & F,
AERFEHAEWIde)BRERNEMNBERT, <varnum>{HE—40...2557E EAYbyte, BRI
0...6553675 E #short,
ﬂ&ék:ﬁ‘: double
double
RARKE: —
dstore_0(0x47)—%Ffifdouble®|F i3 B 0/1h
% AT H—Ndoubled f7fif Bl R IB A ROF 1, JLIHREEHr Fdstore 0, {H'E
s AT E S HREER,
FW'ﬁé“H’u{% double
double
BARS: —
dstore_1(0x48)—— it BB EPT R 1/25
2. MARTHEEH — A doubledF R BIR R B 1fn29 . JLIhRESM Tdstore 1, HE
AR TE SR ESLERERER,
MK % double
double
RAERSE: -
dstore_2(0x49)—7£fifdouble®| B L& R2/35
& . MARTRZEH — /4 double - Ak S BER A B2Ff3d . WIHREFH Tdstore 2, {HE
SRR E T E S BREER,
Z‘)J'](é;]k:ié: double
double
BHERE: -
dstore_3(0x4a)——7EfifdoubleE| R T |3/4
W& . WA H—/-double AR A6 B HER R R 3farh . WLIhEEF M Tastore 3, HE
G AR E D HREE R,
M4E KA double
double
BERSE: —
dsub(0x67)——doublei%
WE . BAHFAUTRIDORS TR AR, Hofdouble—2)double—1HIZ R E A,
MR double—1
double—1



HRB JVMIG S 193

double—2
double—2
REAKS . double
double
dup(0x59)— R HIE TR F
. BN — 1 FHEARS,
MIERE . word—1
BARSE . word—1
word—1
dup2(0x5c)—E FIR TR 1~ F
& EHRNAENSFHEARSD. E R ATCLRE AN MR 53 (Zaint,
floatglgthhl) B— MW FI (Znlongskdouble),
M4 K. word-1
word—2
RARSE: word—1
word—2

word—1
word—2
dup2_x1(0x5d)— & HIRTHE I FHBABE=/1FHNTHE
& EHRIAEASFHEAIE=AFHOTHEH, EABHNERE T, SEHAOTH
WA AL I (Znint, floatg bt ) B—/"WF I (Znlongskdouble),
KL word—1
word—2
word—3

He
3
*
ex

. word—1
word—2
word—3
word—1
word—2
dup2_x2(0x5e)— 8 HRTKI BRI BABE NN TE
BE: EHlRNNESEHEABBELOANFOTE, EARRMEANTE. BEHRH
AR AN R TIR (Zuint, floatsiiht) s— AW FI (4nlongskdouble),
MR & word—1
word—2
word—3
word—4
EAKSE: word—1
word—2
word—3
word—4
word—1
word—2
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dup_x2(0x5a)— & ST — M RHBABE P FHTH
& EHENN— AN FHBAZE -ANFOTHE, EAE=AT,
MIEIRE . word—1

word—2
FAKRSE: word—1

word—2

word—1
dup_x2(0x5b)—HE MM — N EHBABE = FHTH
& EHRIN—"THBARE=AFNTHEH, EAHBN E,
IR A . word—1

word—2
RAKE . word—1

word—2

word—1
f2d(0x8d) Hfloat i hdouble
B M B ifloatiZ m¥, W AN FHdouble:EAREH,
MK A& float
B4R L. double
double
f2i(0x8b) 5 floatiE# Hint
MR Mkt H R i loatlE S s, I FHCh B ¥ WintegerdH EA AR,
MEE KL . float
EARS . int
f21(0x8c)——¥floatis#i hlong
% Wit B ifloatfE Mk, FEEH AN FWlongH EAH .
MIERE . float
BAEKS: long
long
fadd(0x62)——floatinik
%, AR HFEAMloat, HTHEMIFEALES,
#M¥EKE . float
float
RARE . float
faload(0x30)—— M float$ 48 rh hn$k &
. MHERR 3 — AN B4 Flinteger, BRUH —#float$ 4 h ¥ i B REHEAMRT,
KA. int (FE3])
address($(4151 )
RARE . float
fastore(0x51) FiEEBfloat#E
& R FRfloat7 i Blfloatftdl b, WimPTH IS E X BTHMLBEMES]. =
NS ECAFERMEoatl, B=/ (B —1) S8 AKE+ 5.
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MIERA,: int (FEB])
float
address ($r£H51H)
KARS: —
fempg(0x96)——tt Bfloat, ZEFEZENaN IR FiE @1
mE CFEA BT Hloat NRIESUAR PRI, WHEE R -1, 0%k (&4 —/integer)
AR, fnRfloat—2kFfloat—1, +1EAME, R ZiR%, HOEARR, TNH
EH-UEA S, MR HAERE— A FRFEA TR DT 5% TIEEE NaN (%),
M+ 1UEARR S,
MK A float—1
float—2
EARS.: int
fcmpl(0x95)——Lb Bfloat, ZEFEFENaNAYIER FiEE-1
BE: FEAEFOloat NEBRIERAR R, WL R -1, 08kl (fE24—A integer)
AR, fnffloat—2kFfloat—1, H+1FE A, MR ZHBE, HOEAKRT, T
ER-UEAS . IR BOREA TR EE—MRE NI A KM % FIEEE NaN (463
F), ME-1EARRT,
MaE R & float—1
float—2
HARS; int
fconst_0(0xb)——ENfloat 3 0.0
% PF320ZIEEERTIR p 50 B0.0/F A SRtk
MRS, -
KA, float(0.0)
fconst__1(0xc) EANfloatz 1.0
& HE32{IIEEERIR AR B 1. 0FE AR EKEH,
MIERE: —
RAKE: float(1.0)
fconst_2(0xd) EANfloat® 2.0
& P32 IEEERITR MBH B2 OF AR,
MIERE: —
HAERE: float(2.0)
fdiv(Ox6e) floathgix
k. AR AR, HoWfloa— | Rfloat— 2055 R E AT,
MIERK A float—1
float—1
float—2
float—2
i%‘&'{}. float
float
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fload<varnum>(0x17[byte/short]}—— M J§ ¥ &5 & & i float

mE . AE<varnum>AN B E R P MBE FHloatl B EAR ., £4AEHE
wide R EXFISHERT, <varnum>fJ{H & —/~0..25575 B Abyte, FHNI40...6553635E I
short,

GRS —

BAKA ., float

fmul(Ox6a) floatFeix

& BMHBEANRTfloaZ S ¥, HE - HFHRFEARLS,

;w-ké:'lkf‘é float

float
R 'H’\:{} float
float

fload_0(0x22)— M B &3 T BO ML float

& NBEEROP INE B FiloadF R H EAMER S, HIHEEZH Tfload 0, {He
SRR FETTRESHEEER.

MRS -

BHAKS: float

fload_1(0x23)—— M\ B #3 35 & 1 gt float

& NEEHERIF MBS Filoat? S HEAEERT . WINEESEN Ffload 1, HE
SHANFNEESHREER,

MRS —

i?{"&l}\,{%: float

fload_2(0x24) MBI TR 2m$float

& MWREEE2F B T loatl? B FEEA R P, BIhEESH TFload 2, HE
AR F SR E BB EER,

MRS —

AR float

fload_3(0x25) MNBREE B 3n#ifloat

& WREEEIPmB R FiloatlE MBFFEA R T . WIHEESM Ffload 3, {HE
AR FENRED R EER,

MEEKE: —

ﬁ%*’kf&: float

fneg(0x76) floatsk 5z

% S —Mloat’E ¥, FERK (FLA-1) FEARKP.
A& R . float
FARKA: float
frem(0x72)——floatR &
& . BMHFEA R FAIloatlE A, FHH#float— 1 loat—2 MR EARH,
MIEK A float—1
float—2
RARE: float
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freturn(Oxae)—— M 7 i% iR B float

B& . MYFTH B BRI floatiZ MBI HEASIAAERE DA 4%, Ma1H
ZH b, RHEERIAAERES,

AR & float

HAKS: (n/a)

fstore<varnum>(0x38)[byte/short]—7Ffigfloat®) FE TR th

& MHERFEE A floatH B HEMBE <varnum>N B A RSP . EFFEHRE
(wide)RTESRTRAMENR T, <varnum>FI{ER—40..2557E B FIbyte, HMI40...6553675 E Y
short,

MEER L float

BAKRE: —

fstore_0(0x43)——7FFfEfloatB| B ER T MO

& MR H—AMfloatk 77 i B B RO, HLIhREE M Ffstore 0, HEH MK
FHHELHBEEER,

&K . float

RARE: —

fstore_1(0x44)——7EfiffloatB| {ARITE 15

. MR —AMloatH 5B B AR 14, HIEEEH Ffstore 1, HE5AMN
FHRELHEEER,

MK float

EARS: —

fstore_2(0x45)——7fFfigfloatZ| FEiTE2rh

e MARTRGRH —/MfloatH i Bl /ERE R2 . HIhGEFHM TFfstore 2, HEL5AMN
FHERELCHBERERR,

MK % . float

RARSE.: -

fstore_3(0x46)——3FfiffloatB| B L ”3ch

. MARTHFEH — /i loatd - F A EI R B#3d . WIhREFM Ffstore 3, {HEHA
I B EER,

MEE R L float

BARE: —

fsub(0x67)—floatifi%

wE . BHFEARFHIloatlZ A%k, HKifloat—2%kfloat— 1R EAMH .

M4E R A&, float—1

float—2

BA&RE: float

getfield<fieldname><type>(0xb4[short][short]) —IK B3} R i

BB, MR PEE AN HbHE (HRSIA), REREREHEALS, getfieldERiEL
WHMANSH, SRR, BN FHREERESIFHEFNTEY., TRTF
Javaffy i, BAVAZLBRE, BEMEXHENEEL,

AR E . ik HR)
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mERS: H

getfield2_quick(0xd0)——HF W =Fidgaigetfiel diytRiERR &

B, SunstwIHIITS RS FEbGE FIfgetfie) dRIERIMOR LI A . X — RIS
£ B TR BRI ATHY . class X B,

MiERE: BHgetfieldipiEm

RARE: BNgetfiel dipfEM

getfield_quick(Oxce)——getfiel dIR{ERD YRR A

B& . SunZ RIRYIITS % NI AR getfie dRERMRILIRA , X—BEDBLAS
£ B AR B fTHY . class e R HEL,

MAERE: BRgetfiel diRiEg

BRARSE: B lgetfieldiRIED

getfield_quick_w(0xe3)——getfieldAJRIEF AR A

B, Sun FMIITEHESE N EEAMget fiel RIEDIIBRILIEA, X—BERTFEL
e H AT AR B ATHY . class R B,

MR BRgetfield e

BARE: BRgetfieldiED

getstatic<fieldname><type>(0xb2[short][short])—3k 8 A¢ 1

R REREXRBNEHEALD, getstaticlREBEERANSS, SRR FERE
B, BMERAFNTIERBESIFEEFTNS, AEFlavall g, BMASFTAELRE,
BEMHXHENE L,

MIERE: —

RARS: A

getstatic_quick(0xd2)——getstat i ciR{ERS B IRIBAR &

& SunZdFIMIITHIFS PN ERAgetstaticRERAMRMMRE. X—REDR
ST HRTARMBAIBATH . classSC P HEL,

M RE: S HgetstaticiRiEm

RAERE: S RgetstaticRiED

getstatic2_quick(0xd4)——FF2FFget statici(EM K HRERR &

% SunZARMIITHIFS FAEBHEARgetstat icREMBMRILRS ., X—BEDR
STE BRI RMBAPATHY . classCHEF HEL,

MIEHRE . B getstaticiRiEm

mARE: S NgetstaticRiEm

goto<label>(0xa7[short])}—Fc &4 Bl ¥ 2llabel &b

e, L&A HEEHEBR<labeliRIRMMLE, EHRSTFHEG, REDHNETEM
HFYUHPCEMMNTETHWEEBE., nRFHANEBERTHAFTHERSR, TLEH
goto_w, jasminil 4428 AEMBE T BB Hr e fi R/~ 2 1ERD,

MEERE: —

RARE: —

goto_w<label>(0xa7[short]) {5 RiEE R T &4 Bllabel &b

BE . TEGCHEEFIEBI<label RN E. E£HFSFHHETS, RIEDHNREEME
FYFPCEMNEAN =T RER. HALBRED, FTLBKERIBE32 167 RBRA.
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jasmin{CZR25 R TR R A0 B shge 2 8 Fgotoil R got o_widfER,

MRS —

BRAERE: -

i2b(0x91)—if&integerik # A byte

MR B3 B F#integer, HH M —byte(0...255), F A7 HOY & 432bit, FH
EARH (fEA4—/integer),

WJ‘*&&/& int

FAKS . int

" i2¢c(0x87)——¥integeri& it K char

& M3 E T #integer, HHBWI A — R FHAIUTF-16 char, B0 B
A32bit, HEAfH (fEA—Ainteger),

@ié‘:{k:’!‘é: int

REAKS ., int

i2d(0x87)——¥Fintegeri&#a Hdouble

& MR H B FRinteger, I FEHHW FHdouble EA KT,

MiE KA. integer

KA double

double

i2f(0x86) Hintegerik i Afloat

% MM B finteger, WHEBCH B TR ABIHEAZRT.

#MIER A integer

RARE: float

i21(0x85)—¥gintegeriE#ihlong

. Mtk B integer, HHF ST BA— I NFHlongHEAF.

MEERE . int

RAKRSE: long

long

i2s(0x93) integerik i short

% Mkt B integer, FFIEEMA— A FH S HIshort(—32768...3276 )15
PR A32bit, EAH (fE4—Ainteger),

MR E . int

i%&:{} int

iadd(0x60) integerinix
& Mk A Avinteger, HREFMIFEALS.
MK A int
int
FEAKSE . int
iaload(0x2e) Minteger#4A ch hn$i{E
& . MR H — 1A frinteger, B —%integer AP EMBHEHEA
#eTh .

MieK A int (FKB])
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address($t¢H 51 )
RKHERE: int
iand(Ox7e) integeriB iz 5
ME: AR P vinteger, THEM SMISR, FHH32-bithintegerst R IE AR,
MIERK L int
int
EARKS, int
iastore(0x4f) Fi¥{EBinteger¥A th
% KEFHinteger{F i BlintegerS Thiim B 58 B 2 8k 2 SUB B B %I,
FEZARHS BB integerl, B (BF—4) 2B KA Y.
MK E: int (FE3])
int ({&)
address ($t£H5(H)
RARSE: —
iconst_0(0x03)——E \integeri 0
& H32-bit finteger /O (0x0) FEABRIERE T,
MIERE: —
EH KA. int(0)
iconst_1(0x4)——E \integerg &1
& F§32-bit Byinteger# &1 (0x1) FABRIEBARS,
MIERE: —
RKAERE: int(1)
iconst_2(0x5)——FE \integer® i 2
#% . #§32-bit fyintegerF B2 (0x2) EABRESAE S,
MIERE: —
HARE: int(2)
iconst_3(0x6)——JE \integers 3
& . $§32-bit MintegerF &3 (0x3) EABREHES,
MRS —
RERE: int(3)
iconst_4(0x7)——J& Ainteger& 4
% K532-bit fyinteger i B4 (0x4) FEAMRMESAS.
MIERE: —
RARE: int4)
iconst_5(0x8)——FE \integerg @5
#&: K32-bit BintegerHBS (0x5) EABRIERLLF.
MIERE, —
RS inK(5)
iconst_m1(0x2)}——[E\integert & —1
& #32-bit fintegerF B —1 (0xFFFF) EA#RIESRE+,
MIRE: —
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RARE ., int(-1)

idiv(0x6c) integerfgix

% SHE BT Hintegeri? AN, H¥integer—1BRinteger— 2 LR E AR A,

MIERE . int—1

int—2

EAKE ., int

if_acmpeq<label>(0xa5[short])——FL E:ibtl, &0 BLEE

Bk BRI IREIE) NBRESRPHRY, MR -HHE, BHEBET <label>
kb ENES, BIEDEANFHNRBRE. HP5EBkEN, MRS M) MATHPCIE -,

MIEK A address

address

RARS: —

if_acmpne<label>(0xa6[short])——tL Betitit, FHE4% N BLsE

mE: BEAEE (HREIA) NBRESRHEE, mRETEFHS, SHEBIH
<label>4k. 7EMER, BREMWBA2NFTHRBRE . LUPoABEn, RBEL MY ATHPC
EE.

M5k & . address

address

EARS: -

if_icmpeq<label>(0x9f[short])——tL &integer, *H&E N kL

B& . WRinteger ABRTESR P, MR HHE, BHEB R <label>ib, NS,
BEDEANFINREE, MNFaBkiEn, REBRLME M ATHPCHEE,

MEEKAS: int

int

RAERSE: —

if_icmpge<label>(0xa2[short])——Lb#integer, XF&-F NPkt

% FEH A integer ABBRTEHR TN, WRBEENATEATETRTLE, B
HBE<label>Ab, TS, BIELEMAFHAEBR, /oA pkisnt, HBESMBM T
HIPCIH |k,

MK S, int

int

EARS: —

if_icmpgt<label>(Oxa3[short])—tt Binteger, kI 0ijBki%

& HFHAinteger AIRIERRPHE, MERRE N ALREATRICE, BHERS
Fl<label>4h, ZENES, RIEGBEALNFHRREER. S-EBkEN, RBRLMBZ8TH
PCH £,

MAEHK S int

int

BARS: -

if_icmple<label>(0xa2[short])—tL &rinteger, /N FE&-F 0Bkt

R KE A integer ABRERR P, MABAKE SN TENTETFRTETE, &4
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BB <label>4b. A, MG A2 FHOMBE, L7 mReet, BRSNS Y
HIPCIE E.
A RE ., int?
int
RERS: —
if_icmplt<iabel>(0xa1[short])—Ltt Biinteger, /FNPkit
% WA vinteger ARSI, MBBERE A TE/ITRITE, BElE%
Fl<label>4b, FENER, BEBRFEANFHORBE. S EBEN, RERESME MY
PCIH E,
MeERAE ., int
int
RAERSE: —
if_icmpne<label>(0xaO[short])——Lk &integer, A4H% NRkeE
e KPR vinteger AIRIESAR LY, B BRI, SHIEBI<label>kh, 7ER
B, REQERAFHORBE. Yk, REESME 43THPCE L.
MEERE . int
int
RARSE: —
ifeq<label>(0x99[short])——q % M Mki%k
& K—Ainteger ABRIESAR PN, MPLTO, #HHEBI <label>ib, HEHNES, B
R R AN F R R, M- hBkitnt, RBEAMBY/TAPCHE L,
MIERE . int
RARS: —
ifge<label>(0x9¢[short])— X F % F N Rk
& R—integer NRIEFAR I, B KRTFEHTO, HHEHR<label>ht, ERNEE,
BREDFANFTHRBE., Lr-hpitnt, REEAMMBYSATAPCHE L,
MIERAE: int
BARE: —
if_gt<label>(0x9d[short])— T M Bi%
& R—Ainteger NIRIEBAR PN, AR KTF0, ZHIEBZR <label>4b, ERNT, #
TERE AN FHRBEE., LA, REBEESMBMFTRPCE L,
ML E . int
RARE: -
if_le<label>(0x9¢[short]) INFETF M e
& R—integer AIRIERRR P T, WR/DTFETO, EHIFEBEB<label>ib, 7ENEE,
BIEL AN FHNRESE., YAk, RS MBI HaTrIPCHE L.
MGKA. int
RERE: — !
if_lt<label>(0x9b[short]) INF D Bk
% H—Ainteger NIRESRARP ML, WR/NTO0, EHEEBI<label>ib, ENE, #
EREANFTHNREE. MPEkER, REELMPBLFTAPCHE L,
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M*é‘lkl{} int

BAERE: -

if_ne<label>(0x9a[short]) A% M Rkt

Bx . H—Ainteger ARIERAR M, MEFLETO, HFlEBI <label>kb, ERL,
BIEDEANFHHRB R, UF-hBiEnt, MBRSINE HAHPCE L.

MRS, int

wAERE: -

if_nonnull<label>(0xc7[short]) A Anulll Bk

& R HE (HREIA) MRESRR Y, WmRA Hnull, E§IEBT <label>4b,
N, BIEDEANFHHRBRE. YL BN, REELS M L3THPCE -,

MIEHK A . address

RAERKE: -

ifnull<label>(0xc6[short])—— 2 null } BkdE

& Bk (IRBIA) MRESRR R, R hnull, #HIEEET <label>ib,
FEAES, BIEBEANTHIRBE., Sk, RBELSME 4aTHPCHE L.

A5 K & . address

BAERE: —

iinc<varnum> <increment> (0x84[byte/short] [byte/short])—iZ ST R h iy
integer

k. BWEE—ITHENREHTEEY, B 2B eERBRNRBERAS, £
TEBAFTARNARSER. F—ASHMMEEH0..255, E ASKTEEH—128...127,
R Hwide RS, B— S ATEE$0...65536, B _/NBEHITERE%—32768..32767, H#:
BAREEL.

MIERES: —

RAKS: —

iload<varnum>(0x15[byte/short]}—— A /G & & & o fnFinteger

& MNE<varnum>ASHERE B b i A wiYintegerHr FE A MR . ZEAE I SE(wide)#R
ERRTBHEE T, <varmnum>PIERE—/0.. 2557 B fIbyte, 75 NI[240...655367% & fyshort,

MIERE: —

i%&ff}; int

iload_0(0Ox1a)—— M B3 T ROm#integer

% . MR ROP I FintegerH EA MR T . HIIEEEN Fiload 0, HELH
RIFHRELHREFER,

MIEERE: —

RAERE: int

iload_1(0x1b)——M 5 2535 B 1 m#integer

& WRHERIPME R FintegerH AN, WIHRREH Tiload 1, HELKH
TR E > HEEER,

MIERE: —

i%"kf& int
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iload_2(0x1c)—— M\ /B &P I W2 integer

B& . MREAE B2 N A Finteger I FEA AR, HIhReEMrFiload 2, HELEH
MFrHEEDHRETRR,

MRS, —

FEAKS . int

iload_3(0x1d)— M\ B &3 % B3 m$Linteger

w& . WRHESEE3IF MR Fintegerdh FEA AR, %%“ﬁ%fﬁ?ﬂoad 3, HELH
MFHRE D EEER,

MIERE, —

i%‘l’lf‘} int

imdep1(Oxfe)—{R B H4R 1ET

MR X —RIEDREAIVMEB AR . X —RERHIE. class bRk
HI3E BX B Ot SR IR R K,

MRS (n/a)

BEAKE: (n/a)

imdep2(0xff)—4R 8 KR 1EHD

& XA AIVMEBL NS, X —RERHILE. class i RAEd:
HIFE X BRI RSO SRR .

MRS (n/a)

R&ERE: (/a)

imul(Ox68)——integerssx

mE. B Ainteger, B EMBRREARS,

?iﬂ*é’}kfﬁ int

int

HARS,: int

ineg(0x74) integersK X

R B —Avinteger, FERK (FTLA-1) FHEAKSP,

LKA, int

EARS. int

instanceof<type>(0xc1[short])— ¥R}/ ME R T A HEEHKT

mE: WP —AHbiE (HREHASIA) HAE TR EOtypeA-REH
typeRYSEHl, MELI T O, sHhtype X KALH . mBFKE, EARKL, TUE
A0,

45K A, address

REAKSE, int

instanceof_quick(Oxe1)——instanceofig{E M YRR iR 2

#e& . Suns FERYIITSRIESS P NEREE ARy instanceof IREIDMIMEILIR A . X —REDAR
STEHATRIMBAHATHY . classIeph: HFL,

A4k A, SR instanceof#E/ERD

RARLE: BNinstanceofiRIERD
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invokeinterface<method><Nargs>(0xb9[short] [byte] [byte])——iB A ik
mk: FRED (HMTE) hEXAHE:, invokeinterfacely R B driEH 5 0
TLREL (AFEEOAL, SHEEMEERE) MBI, XERECMHEOMNNS
seak (SHREIA) —RMERPEY ., — A FARMEAABIRATER, RS %h
SEARERT, EHABIFNG LR, EH%ERN, EEE (Breturn&l]) &K
AFARERERF.
EFNEY, FERAAWENSFHOERL (BRALCE) 8, FT—ATHARKHA
B (CAFABAL), BBWR2554, ET—AEHHEHEE, FEIVMPAIEA FRIEAESAELL
iR 5 AR .
MK E: argN
arg?2
argl
address(Xf &)
EAERS: &R
invokeinterface_quick(Oxda) ——invokeinterfaceiR{ERBAIHLERR 2
& SunZd FIHIIITSRIF SR AEBME AR invokeinterface R /EMMIEILAR A, X —1
Ve A& 1E H AR B ASATHY . class3c ik HBL,
MAER A Minvokeinterfacef{Emg
FAKSE: 2Rinvokeinterfaceifieig
invokenonvirtual_quick(Oxda)——invokespecial {453 AR iR 24
¥ SunX FIMIITSRIFR PR AR invokespeci al iR ERDAIRILIR A . SX—R1E
ML TE B a1 R sy . class3eE L.
MiERE: 2N invokespecial #fERD
BARA: 2invokespecial#2fER
invokespecial<method> (0xb7[short])——if B 3L H A ik
% fETRIEILT (A invokespeci alif Xt ¢ o iy kBl 7 & .
*» SLHIE%R L T Bi<init>
* thisfHJFAH 5 &
* this 5 & H1 iy 75 3
X—BED AL Tinvokevirtual, invokespecial I HAIE A BN LBREAL
(BfEEO4. SEAVIEBRAKR) MBSH K., XEREMMEXAMKFAmEE Gt551/)
—EMARPHEE, —/FRMSAEAARENR, RHRNBELEEANRERS,
BHIBRB G LA, FEHBBEER, BE{E (Hreturnf ) SEAZEHAERERL
. EFHEF, FEAAMATFHNE R (B2RIECXR) &5,
MIERE: argN
arg2
argl
address (Wf%)
EAERS: R
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invokestatic<method> (0Oxb8[short])——iF A A H ik

w& . HAROBELE. invokestaticSBABHH S ENELRES (BiEED
£, BRRDEERY) BB K. XEBHMRFEE, —4FHR IS 55 E K
HOR, RMMRMSEOEEATERS, SHEBAFNH SRS, £HEERMN, &
EME (Hreturnfii]) SEAZFEAERERS. £FH0H, HELIFESEHHERB
(BRIANCHE) #3I,

W*é“y'\@. argN

arg?
argl

wARS: &B)

invokestatic_quick(0xd9)——invokestati CIRERRITRIERR &

X Suni RIMIITYR 2 o EREE FIRT I nvokestat i cERERIMIMRILIR A, X — B 1irg
A& B AR M PATAY . class e BT,

MAIEKE: 2WinvokestaticHRiEr

RARS: BRinvokestaticiBIERD

invokesuper_quick(0xd8)——invokespecial# {E /3 ftREE AR &

MR Suni RIHIITHRIERS = N B A Rinvokespeci a R FERLEIMR L AR A, X —IRIERD
AETE B IR MEB AT . class b B,

MRS BRinvokespecial /e

RAKSE: 2Winvokespecial#2 e

invokevirtual<method> (Oxb6[short])——if F L 7%

m% . FAXMRHLGIH S, invokevirtual IR K AIEREFENZLRINE (LiER
H&, SHRBIEEXR) MBHANK. XESHEMHEXRALHBIE TR3IH) —&
MY, — BRI A AR EE, RN RNSBBESFEARERS, &4
HBRHOL AR, EFKEER, BEE (HreturnS ) SFEABEHAERER S,
EFNmS, HEEAWNSFHHEES (BRIAICHE) £,

MK L, argN

arg2
argl
address (¥f%)

BARE . &R

invokevirtual_quick(Oxd6)——invokevirtua | IR{ERBAIBRRE

mE. SunldRIMIITSHIFESR b NERME AR invokevirtua | B EDARILIRA, X —BE
AT B A mBFAITH . classXHFHHEL,

MK A BMinvokevirtual B/ED

BAKE: ZWinvokevirtual# 2 ERG

invokevirtual_quick_w(0xe2)——invokevirtual#2{EBRPOEEER (RES])

% SunZ BIRYIITHIE SR T NERME AR invokevirtual IEMMHRILR A, x—HE
B B AR MBABATHY . class R HBL,
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MIERE: BWinvokevirtual BB
RARS: £Rinvokevirtual /e
invokevirtualobject_quick(0xd6) ——invokevirtualif f xt s 5 L auE ik
. Sun2t RIHYIITH4 % 2 B A EEAE AR invokevirtua VR IER AL AR 25, X —#R1E
A STE B RTRMBAHATY . class e L,
MIEKRE: BWinvokevirtual HERG
RARE: 2 Winvokevirtual B2/EG
ior(0x80)~——integeriZ 3§ 8§
e MR B Avinteger, HHE BRI RERIEIEHR2— bltE’J%ﬁE)\&Fﬁ
MiERE . int
int
RAKSE: int
irem(0x70) integersk &
Bk HHMAAEFWinteger, HMint—1KRint— 20 RKEARS ., X—BERLIFCRK
Javal Din &,
#MAEK A int—1
int—2
BRAKS, int
ireturn(Oxac)——M 7% iR [Hinteger
& WHUFTH BT HEE—NintegerF EAFIARAZ R E R 24, UaTH L
1k, #HERIEAERES,
MRS int
EARE: (n/a)
ishl(0x78)——integerk#
Mm% A integer, ’i%’h%]’ﬁ‘l\‘ﬂ’]%_/l‘m%Eﬁﬁ]ﬁE?ﬁ%hﬁ?Tﬁ’M(ﬁ Pinis
REAtH, FEUMERHORF, XHYTR2B/E, HHELTFHR,
#ﬂ'ﬁé‘&f{é' int (@ﬁ[)
int ({&)
BAKS: int
ishr(0x7a) integerfg ¥
& BHF A integer, BRMTHE N TELBRTTTEMOBLFRAIKRE, Higs:
REARH, T8 XE—NEEHBAL, FSBASEAIFRHNMLESD.
MR A, int (FBLL)
int ({§)
RARS: int
istore<varnum>(0x36)[byte/short] —#Ffiffintegerz| B R/ h
mx . WP EH — integerH HHF R BB <varmum> N BT RS, EAERAE
(wide)BRIERBIRAER T, <vamum>fIEE—/0.. 25575 B byte, A N40...6553635FAY
short,
AMIER A int
RAERE: —
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istore_0(0x3b)——7£fifinteger®| B 43 T MOk
MR MWARTIMH —integer - A E] BT BOF, HIHEEZM Fistore 0, BE5H
RIFNEELHREER,
AMEEK A, int
KARSE: —
istore_1(0x3c)——7¢fifinteger®| B &5 A 1+h
mE . WARTIH M —/integer 1R R B RER R 15, HIhBESM Fistore 1, A5
HIENRESHEEFEHR,
MK A, int
RARE: -
istore_2(0x3d)——7fFfgintegerZ| B i T M2rh
B AT — A integer3F B R B2, HIHBEZM Tistore 2, (RN
MFENRELHEEER,
#MI3EK A integer
RARSES: -
istore_3(0x3e)——7EfifintegerZl 5 T M3h
MR IMARTIGE H —AvintegerH FRE B R¥P L &3, WIHRESHr Fistore 3, A EH
HIFEE b R E R,
MFERA ., int
RARS: —
isub(0x64)——integerig i
& FHHBENinteger, HERTHTHE AN TERRTTENZEFEASLS,
AR S int
int
RARE: int
iushr(0x7c) T ESintHB
& HHFAvinteger, BRI THE AN TELBRTTEMOMIIRIORE, HHLE
REARH . E&: ZE—-TEEBAL, FEHBLAKE, OBSEFRBFEHAMES,
MAEKRE . int (FBLL)
int ({H)
RARE: int
ixor(0x82) integeriB i X
. MEH# I Minteger, HEEARIMLREREERIFEH32-bithI B EBUE A RS,
MIERE . int
int
RERE ., int
jsr_w<label>(0xc9 [int])—{E A X RB R RED FiI12
mE: BT 4 (PC+5, Jsr_wiIiE4RKREAS) EARKS, HELGHER
<label>4b,
MEERE: —
B AR A . address(locn)
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jsr_w<label>(0xa8 [short])—Bt¥ 2 FiT 1
& T 4L (PC+3, JsrEUiE4&KEA3) EARRT, HILLMEDEET<label>4t,
MRS —
EAKAE . address(locn)
12f(0x89)——4§long¥ #k A float
% MMM FRlong, KHEHA— B Fifloatd  EAF,
&R A . long
long
HAKRE: float
12i(0x88) $longdE# Aint
& MR HEHRFERlong, HHEH AR FEWintegerFEAKF. EBEE: BT
longI IR SO E R, XWTREE ST SR,
MRS . long
long
i%"ké} int
ladd(0x61)—longhri%
w%: HHFE N long, HREAMMIEALS,
#%E K& long-1
long-1

long-2
long-2
FAKSE: long
long
laload(0x2f)}—— M long (48 f hn# (&
. MAHERR HR H— A S Frinteger, BUH— ﬁhuﬁﬁ¢%iuﬁmﬁ#EA&m
A4 KR A int (FK5I)
address(BrZH 5| H)
ﬁ%'yié long
‘long
land(0x7f) longi®ig 5
BE. MRHEEFE Mong, HEMISMILR, H564-bithlongss R A,
A& RS long-1
long-1

long-2
long-2
FARA: long
long
lastore(0x50)——7F fi{E 2 long ¥ AH
mE . W FAlongfE i Fllong A+ . TIRATRHAISE L E L FTRMLENRS. £
IZARBRIRBATEEonglE, BE— /185 AS .
MK, int (FE3])
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long
long
address ($t#51H)
EAERS: —
lcmp(0x94)——Ek Elong
R HRA R FHIlong MIRFERRE 3 3 LEER. fnRlong—2Kk Flong—1, H+1FEA
R, AR TEE, BOEAKT, BNAIEE-1EALS,
AMEERE . long-1
long-1
long-2
long-2
BARKS: int
Iconst_0(0x9) [EAlong & &0
& 64 Hylong H BOEABRIMESRBRA,.
MRS —
RAKSE: long(0)
long(0)
Iconst_1(0xa) JEANlong & &1
& Fofifylong ¥ B 1 EABRIEHLP.
MIERE. —
BAKSE: long(l)
long(1)
Idc<constant>(0x12 [short] )—n3 AP ER
% NEHEL (BRIECER) SR FEHFEAMTS, <constant>F] hint, floatskF
e, EEMEEBMESI0..2550 Tk,
MIERE. —
RHERSE: word
Idc2_w<constant>(0x14 [int] )— & W F & @
& WNEHEL (ZRIENCER) MBI FEHAEAEF . <constant>F]doublesklong,
EIEREE R B3 510...65536 09T, :
MRS —
RHBRE: word
Idc_quick(0xcb)——1dcIp{ERD KHRIERR 2
2. Suns FIMIITSIE % b AR E R dcRERLRMILILIR A, X—BREBASERR
FANEFIBATHI . classSoeE R B,
MIERE . B 1dcRIERD
ZARE: S RVdcREG
Idc_w<constant>(0x13 [int] )—{EB BRI MR EFHER
k. WEHL (2RIFCER) PmBRFEIEART . <constant>F[ int, floatsF
e, EEMAEEBMES]0...6553609T A,
MIERS: —
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EAKS . word
Idc_w_quick(Oxcd)——1dc_wiR{ERDRYHRIE AR 2
MR SunZAFWIITERIFE S B NESE F de_wiRfEBAEILIR A . X—REBALSEE
AIARNERFPATHY . classIr kR B,
CAERA . BRI de_wiR{ERD
RARSE: B de_wi e
Idiv(0x6d)——Ilongkgi%
Bk BMHBEANFHlong, Hi¥long—1long— 2R EAES,
46K % : long-1
long-1
long-2
long-2
w&RE: long
long
lload<varnum>(0x16[byte/short])—— M J§ &3 I & th in#klong
B M <varnum>Fi<varnum+ 1> FEAE R P BN F M longH EAMERE ., EAE A
FE(wide) R IEBATEREAIER T, <varmnum>fJ{E R —/0..25575 B byte, & 0[40...6553675 H
ffyshort,
MIERE: —
RAKS: long
long
lload_0(0Ox1e) MNEER & MOF1 hn#long
R WREBEEOF1H MM FlongH e At . WIhERFH T T1load 0, HELH
TR E L HREER.
MIERE: —
AARE: long
long
lload_1(0x1)— M/FEB TR 12 long
% MWREER IR MBI FlongH EA R F . HITEZEH Flload 1, HELH
HIF R E > HREER,
MIERE: —
HAKE: long
long
lload_2(0x20)——M B &3 T & 213 #long
& NRERERE2M3F NN FlongH EA M, HINEEEMF1load 2, HELA
BFHRE S L REE R,
MIERE: —
EAKS: long
long
lload_3(0x21) MBS M3Fn4 mElong
& NREPERIMAT BN FlongH EAHEMF . HINFEEM F1load 3, HELH
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RIFENHE L R,
MIERE: —
RARE: long
long
Imul(0x69) long3Eix
mR: BHBMong, HH ENRBEALS,
M%K% long-1
long-1

long-2

long-2
RARKS: long

long

Ineg(0x75) long3R KT

& BiH—Along, FFERR (F’LI-1) FEAMES,

MIEKA . long

H AR E: long

lookupswtich<args>(0Oxab [args] —%& BR k%

& R TIava/C++Hyswitchiffy, $AT— LB, & THintegerH 7 —

#value:label X HHLLE:, tnRintegerf{E % Fvaluefig, st Tookupswi tch
BElabell. MMFBFLEAE, BHEBIEMabelit, % : %23

label I SKBLR FA R M R R, L EMEMB LFTAPCE, 3 : Three
BEBRITIE AWML, EB-15TR R 1 ookupswi tehig 4 e cenhere

HIRfl. TookupswitchiZFHMB BN KA E, HELFVHBNE
B LA —ME A, ERER (Oxab) R, HOFI3MAFFY,  HB-1 lookupswitchiid
DERITFTHRERBENFBMUERIFHOBERSE., B TRA4NMN T ELNE
value:labe Xt /M8, B—XH e BA FHETE R4, KBB4 Mintegerfl4FHRE
8, &Hm#EB-15R,

MEEKAS: int

RARSE.: —

%B-1 lookupswitch=235 iby 44

$R1EM (Oxab) FIHETRE
GRERBR
BN

value 1
offset 1

value 2
offset 2

value N
offset N
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lor(0x80)——IlongiZ 48 8k
ek MARFEHBMong, HEBMRIAIEESRHIEH64—bitilongE AR,
45K A . long-1
long-1
long-2
long-2
HAKE: long
long
Irem(0x70) longR%
B& . FHAARFRinteger, HKflong—1EXlong—2MRBE AR H , X —#IERLITFC
BJavafI iz B,
MK A long-1
long-1

long-2
long-2
HAKE: long
long
Ireturn(Oxad) M A ik iR [Elong
& ARG SERPHEHE AN FHlong HEARIHAEREPHL KL, YT
Bk 1k, EHEBEEARERES,
MIEK A long
long
RARLE: (n/a)
Ishl(Ox79)——Ilong £ #&
% . M H —/integerfl64-bitfylong, #longZ Binteger{R6HL PRIk S, FHI
EREAS ., FIEHAME HOET, X4HY FR2BME, HHESER,
MIERE . int (FB4r)
long

long
FAKE: long
long

Ishr(0x7b) long/F#%

&, MR RH —/ integerf164-bitflong, Ilongh Binteger{K64I ik, Hi#&
HEREAF., FIEHOMEROER., XY TR2EBME, HRESZER, 8 24
BEARL, HFEMBSHTIFHEHOME S,

M RA: int (BBLL)

long

long
Z&KE: long
long
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Istore<varnum>(0x37)[byte/short|—#Ffiflong B JF tp T &

& AR — A long H 45 H AR B Bl F #<varnum>F#<varnum+ 1> BB R+,
ERERAEW dO)BRERITBEHHERT, <varnum>KIER—0...2557EEMbyte, T%
0...6553675 B fJshort,

#3&K & . long

long

BARE. —

Istore_0(0x3f)——7FfiglongZ| /g R T M OF 10

B MARTFH—/Mong B R ES A &OFn 1R, HIHEESH Fistore 0, {HEY
RS HE L FEEER,

MK E: long

long

RARE: -

Istore_1(0x40)——7£fi%longZ| BB T/ 1F12ch

B WA E —NMong H MBI BB R IF2F, HINFESH Fistore 1, HE L
AR HELEEEER,

MEEKE ., int

mRARES: —

Istore_2(0x41)——7Ffi#longZl /B B M2F3

B WARTENH— NMongH MR B ER2M3d, HINFEZEHM Fistore 2, HEL
R FEHHE D HREER,

MIEKAE . long

long

RARE: —

Istore_3(0x42)—FFfiflongZ B T R34k

. MARTHH N —/Mong H 5B BRI E R34 . BLIHEEFH Fistore 3, HEL
RAWFTiRE L BEEER,

MK . long

long

RARSE: —

Isub(0x65)——Ilongi# i%

% BHRAWNEWong, HERMTHE N LEMETCENZEHEALS,

ARG E long-1

long-1
long-2
long-2

ZAKE: long

long

lushr(0x7d) THFElongH#

&, PMH—/integerfll—/~64-bitflong, Hlongh Binteger{EOI PRIk E, FHIBL
REARKRT . F8: XE—-NBEBM, FSUHLeE, ORSEEIFEHAIMLESR,
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MK A int (FBLE)
long
long
HARE . long
long
ixor(0x83) longiZig R &}
mE: MARF AN ong, HEEAIMIALRRE R I h64—bithlongE A+,
MK . long-1
long-1

long-2
long-2
HA&RE: long
long
monitorenter(0x7d) A3 OF L
W% : JVM monitor R G REB IMAF R £ LB R A1HE, monitorenter A% Fr 3% H
—A#ak (FFRIIA) HMIVMIER—4 55 B & 581, MREH L BERYEIZAR, W
EBOZX RYIFREAT, TFUAIESRBBHEIE LT, B b2 8t monitorexit
BB R
MIER A address
KARE: -
monitorexit(Oxc3—— i %t & 4l
R MR — ANt (PR5IA) HBEBERAEE (it monitorenter) Xt 41, LA
ER K AL B IR M R4
4K A, address
i%"k:{% -
multianewarray<type><N>(0xc5[short][byte]) ——¢1 & £ & #40
% ARR G <type>IINGE LA 4y B2 M H BB A I IEA R, FHBREEHRR
F2ETE SR (BRIACR) 3, BENHK0..2550— 5T, BELHITLSMES
#HNA~integer, RERBAFE—HAK/D, QIBABHEEZER EA—A (F) A%,
IR HHEN
#H N-1

#%1

BB A, address

multianewarray_quick(0Oxdf)——multianewarrayiR{EMBAJIRE A

Mk SunZ TE)HIIITS %2 NEGE FIRUmu tianewarray 2 fEM MR ILIR &, X —#E
BASTE B ARSI ATH . class U HEL,

AR L. ZmultianewarrayiREn

BAKSE . 2Rmultianewarrayf{Em

new<class>(0xbb[short])——8I & &} &

Bk ARIEERHFHR., FHOPFEENRB2ENRERE (BRIALE) &I,
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MIEKE: —

FAKRE . address (FFR)

new_quick(Oxdd)——news {ERR BB AR Z&

B Sunlt FEFIITH 5 N0 F newiR BB AUILILIRAE . X—BREBRAE TR

FAMBAIBATHY . classScph B,

MIERE . B Hnewip/ERG

EARLE: & Wnewip{Erg

newarray<typename>(0xbc[type-byte])—— g — 4 840

Bx: HREA<typename>Hy— M RA N B MK BAS I AEAKRS ., FHBFRELE

MR FNHR RS (BRIEACR) RE, FRANK/DMRFED, HHRT HiRE
BEN—AFNRR, XAGESIT.

boolean 4 byte 8
char 5 short 9
float 6 int 10
double 7 long 11

AR int (K/h)

EAKAS . address (B4)

nop(0x0) ZRIE

R ERE, ZRETEATRFRR, ERMERABN L 2R,
MIERE: —

B&RE: —

pop(0xS7)—— Mk h3d i 15

Ak A EFRRTAIE (—integer, floatsidht), . BAMMRAIpushiy

B A ERRIE R SR BIAHRBA, 4. sipushglde,

MK L. word

EARSE. -

pop2(0x58)—— M4k F 34 H TP

. BMHFEFERMARE (TR RER ninteger, floatsiibhl, HK—/WE

B inlongsRkdouble), E®: &AM Mpushigsd, EAHERBRIERSRBMEXEN, m:
sipushzldc2_w,

MIEK S word
word
BAKSE. —
putfield<fieldname><type>(0xb5[short] [short] }——%} & i B {&
mE. MARPpE—/Aht (MR5IH) i, HBEFEIALEHNREF,

putfieldRIEMM ARS8, BARRARMRAR, ENEFHBIFHEA2FETHER
(BAICE) 5. AETlavai, BEABARTLBESR, SEMERXRMIAMEAL.

MRS H
address (¥%)
RARS: —
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putfield2_quick(0xd1)—f F2E ¥ putfiel dIR{ERD A BRI AR A

mE, SunﬁﬁlmJIT%i&%%*W%Bﬁ}ﬁE‘qutfiﬂdfif’ﬁﬁ%ﬁﬁtﬂ:?&*o X—BEETS
£ B AT R MEARATH . class Sk ch 4B,

MIERE: SWputfiel dipiEm

RARSE: B Wputfieldfpikm

putfield_quick(Oxcf)——putf1'e]dﬁ{’ﬁﬂﬂ@ﬁﬁ)ﬁm '

LT ¥ Sunﬁ?]ﬁ'\ﬂ“%i%%%*W%Bfiﬁ@ﬂ’ﬁputfiewﬁf’ﬁﬁ%’ﬂﬁ{tﬁ*o X—BIEET S
£ H AT R DB FHASTHY . cTass Sk h i3y,

MIERE: BRputfiel diRiEmg

wARSE: BWputfieldiiEm

putfield_quick_w(Oxe4)——E % 3|putfiel AR ER MBI &

%, Suné}ﬁB’JJIT%i%%ﬁFW%‘Bﬁﬁ%wtfie]dﬁf’ﬁﬁ%"}ﬁﬁtmﬂio X—#IEBAE
£ B AT A B AATAY . class STt 8y,

MEERE . B Wputfiel diRiER

RARSE: BWputfieldipiem

putstatic<fie|dname><type>(0xb3[short] [short] )— &I

k. WARPBH -k (%518) FiE, HHEFEIR EMZERT, putstatic
BRUEDEER NS, BARRT AR, ENEFNEHFEEA2EFOERE (SR
#) 5. TRFlavalilk, MABAREZLREL, BEHRNEMNE L,

MIERE: E

BARSE: —

putstaticz_quick(Oxd5)—putstatic?§{’ﬁiqH(Jﬁﬁﬁiz)ﬁzk

mE Sunzt B HIJITSH 2% - R EE0E A RYputstati iR FEB AT ILER 2 X—ERIER A
SFE B RIARMMBAIPATHY . classSph B,

MIERE: BRputstaticiEmm

wARE: 2 WputstaticHiem

putstatic_quick(0xd3)——putstatici £ 5T bR A

mE, SunZy R HIIITHR 2% o B 0E A fYput stat i IR MERDAUMRILIR & . X —BEDT
KT B AR IEFATE . classSepEd B,

MIERE: S Rputstaticipfinm

REARSE: & MputstaticiRpiEm

ret<varnum>(0xa9 [byte/short])}—— M Fi 183K [H

X B IsrRisr Wik E Tt RIS, K E T <varnum> B B G AR, 7F
AEHREWIde)BRIERMTBHBERT, <varnum>RI{ER —/0...25575 B fbyte, FNIH
0..655367E MR T &,

AIERE: —

BRERE: —

return(Oxb1) AFEELR M EIEE

W BESRM BT R A B Y B
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MIERE . —
RA&RE: (n/a)
saload(0x56)—— M short#i4H v in$x4E
% MR — S frinteger, B —#Eshort$ 2l 55 7 B AV 16-bitfshort{H
RS R —/~integerH e AT,
MK, int (FEE])
address($t 4151 F)
RALRAE,: int
sastore(0x56)——7Efi{E Bshort¥ A b
BB . H16-bithshortFEfE Blshort Lk, TIMBFM RIS RCHE LI AR ENES., &
TARHHSEAFFEshortl, =4 (BE—1) SBAREAEE. E A2 K Aint
T b short A fE S .
#¥EKE . int (FEB])
int (short)
address ($(4151H)
RAKRSE: -
sipush<constant>(0x11 [short])— $§[integer]short E A& h
2. Z¥shortAU{E (-32768...3276 NS4 R h—A-integerdh T A#EH
MIERE: —
RARS, int
swap(0x5f——3Z AR T A I~ TR
R A BFTE,. BBARAFEswap2itsd.
MK A word-1
word-2
mARSE: word-2
word-1
tableswtich<args>(0Oxaa [args] )— % B Blit
& {0 Flava/C++F fswitchiZf), PIT—LEEBREE. MU Ainteger /] —4H
value:label*t#HELER . fnRintegerfY{H % FvaluefyiE, Ml Hllabelit, MREA ILERIE,
R BRI B flabel &b, label St BLR FRT R B R, LEREMBYEHIPCL, &
B ERATHS AL, X —5 4 Mt T Tookupswitchi R E &, (HERME LA F B
£,
tableswitchiE R F B AIEB/NIBKRE . R ik rh 3 i iinteger/hF Be/MES K T8
KAE, WESFEEBE Y Mlabellt, TN, EHEBEEE (FEEE) FRPHEHAAER
B /ME fylabeldl,
& B-2F R AR I tableswi tchiE MR B,
tableswitchiBAIMBHEANBAE, FEFHNNFE LA —REHR. ERED (0xab)
JET, HOBIBMAFETYH, LMEAIF NN RBENITHRMLERITHWELEME. #TX
HIsNFHERRPIBR/MEIFIBAE, BTRAORBRBFEN, BMEENFT., &4
FRB-2F7R .
MK L. int
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RARE: —

tableswitch 1 3
One
Two
Three
default:Elsewhere

EB-2 tableswitchsp:{fl

#B-2 tableswitch=2 i agiILEty

HBIEW (Oxaa) FIEFE
BERER
K1
[
offset 1
offset 2

offset N

wide(Oxcd)—EE T —MMRIEBAERSI

g XE—AREGHKNIERED., EXRRT —RENSEATHRILEEFREL
—&, . fEiloaddEHATF2550REER, jasminiC MBAEFBENS A INERX—BTE,

MIERE: —

BERE: -



fiis%C #FSHSIRVERIERT

C.1 #ERIERE

SVRNUAWLN—O

ﬁNNNM;—»—Ar—‘»—)—-»—-r—-n—A»—A
WN= OOV -JOWUd W —

W W WWWWWWWWNNRNNDN

0x0
Ox1
0x2
0x3
0x4
0x5
0x6
0x7
0x8
0x9
Oxa
Oxb
Oxc
0xd
Oxe
Oxf
0x10
0x11
0x12
0x13
0x14
0x15
0x16
0x17
0x18
0x19
Oxla
0x1b
Oxlc
Ox1d
Oxle
Ox1f
0x20
0x21
0x22
0x23
0x24
0x25
0x26
0x27
0x28
0x29
0x2a
0x2b
Ox2¢
Ox2d

nop
aconst.null
iconst_ml
iconst_@
iconst_1
iconst_2
iconst.3
jconst_4
iconst.5
Tconst_0
Tconst_1
fconst_@
fconst_1
fconst_2
dconst_@
dconst_1
bipush
sipush
1dc
Tdew
Tdc2.w
iload
1load
fload
dload
aload
iload_@
iload-1
iload.2
iload-3
1lo0ad_@
1load-1
1l1oad.2
Tload_3
fload.@
fload_1
fload-2
fload-3
dload-@
dload-1
dload.2
dload-3
aload.9
aload-1
aload-2
aload-3

46
47
48
49
50
51
52
53
54
55
56
57
58
59

61
62
63

65
66
67
68

69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89

91

0x2e

Ox2f

0x30
0x31

0x32
0x33

0x34
0x35
0x36
0x37
0x38
0x39
0x3a
0x3b
0x3c
0x3d
0x3e
0x3f
0x40
0x41
0x42
0x43
0x44

0x45
0x46
0x47
0x48
0x49
Ox4a
0x4b
Ox4c
Ox4d
Ox4e
Ox4f
0x50
0x51
0x52
0x53
0x54
0x55
0x56
0x57
0x58
0x59
0x5a
0x5b

iaload
laload
faload
daload
aaload
baload
caload
saload
istore
Istore
fstore
dstore
astore
istore. @
istore_1
istore.2
istore_3
1store_ @
Istore_1l
1store.2
Tstore_3
fstore.®
fstore_1

fstore.2
fstore_3
dstore.0
dstore_1
dstore.2
dstore.3
astore 0
astore_l
astore.2
astore_3
iastore
Tastore
fastore
dastore
aastore
bastore
castore
sastore
pop

pop2

dup
dup_x1
dup_x2
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92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138

139 .

140
141
142
143
144
145
146
147
148

0x5c¢
0x5d
0x5e
Ox5f
0x60
0x61
0x62
0x63
0x64
0x65
0x66
0x67
0x68
0x69

0Ox6a

0x6b

_ Ox6c

0x6d
Ox6e
Ox6f
0x70
0x71
0x72
0x73
0x74
0x75
0x76
0x77
0x78
0x79
0x7a
0x7b
0x7¢
0x7d
0x7e
ox7f
0x80
0x81
0x82
0x83
0x84
0x85
0x86
0x87
0x88
0x89
0x8a
0x8b
0x8¢
0x8d
0x8e
Ox8f
0x90
0x91
0x92
0x93
0x94

dup2
dup2_x1
dup2_x2
swap
iadd
Tadd
fadd
dadd
isub
Tsub
fsub
dsub
imul
Tmul
Ffmul
dmul
idiv
1div
fdiv
ddiv
irem
Trem
frem
drem
ineg
Tneg
fneg
dneg
ishl
1shl
ishr
1shr
iushr
Tushr
iand
land
jor
lor
ixor
Ixor
iinc
i2l
i2f
i2d
12i
12F
12d
f2i
f21
f2d
d2i
d21
d2f
i2b
i2¢
i2s
Tcmp

149

150

151

152

153

154

155

156
157

158

159
160
161

162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191

192
193
194
195
196
197
198
199
200
201

0x95
0x96
0x97
0x98
0x99
0x%a
0x9b

0x9¢ -

0x9d
0x9e
0x9f
0xa0
Oxal
Oxa2
0Oxa3
Oxa4
Oxa5
Oxab
Oxa7
0Oxa8
0xa9
Oxaa
Oxab
Oxac
Oxad
Oxae
Oxaf
0xb0
Oxbl
Oxb2
0xb3
Oxb4
0xb5
0xb6
0xb7
0xb8
0xb9
Oxba
Oxbb
Oxbc
Oxbd
Oxbe
Oxbf
Oxc0
Oxcl
Oxc2
0Oxc3
Oxc4
OxcS
0Oxc6
0xc7
Oxc8
0xc9

fempl

fecmpg

dcmpl

decmpg

ifeq

ifne

iflt

ifge

ifgt

ifle

if_icmpeq

if_icmpne

if_icmplt

if.icmpge

if_icmpgt

if_icmple

if_acmpeq

if_acmpne

goto

jsr

ret
tableswitch
Tlookupswitch
ireturn
Treturn
freturn
dreturn
areturn
return
getstatic
putstatic
getfield
putfield
invokevirtual
invokespecial
invokestatic
invokeinterface
xxxunusedxxx
new
newarray
anewarray
arraylength
athrow
checkcast
instanceof
monitorenter
monitorexit
wide
multianewarray
ifnull

.ifnonnull

gotow
jsr.w
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C2 REARIERTD
IVMAREE R B T LA F RIS,

202 Oxca breakpoint
254 Oxfe impdepl
255 Oxff impdep2

#IEARID202 (breakpoint) FIFiFR, T ERAERID254F 255 M B A FIVMA 5 A2
ﬁﬁoEM*@%E&&%E*&@@%%X#¢°$§L,%ﬁﬁ%ﬁﬁﬁﬂ%%i#ﬁ
B REE L IR

C3 "BuE" HthiRENRED

EW%ﬁw&mﬁ%%ﬁﬁ%ﬂ%kﬁﬁ&%ﬂﬂ%“ﬁﬁ”&ﬁﬁ@ﬁ%%%MW%ﬁ
ﬁﬁ&ﬂﬁ$%ﬁ%°ﬁ#,ﬁwﬂ#§m¢m~¢%ﬁw,&%EM@W%H&%MKH
ﬁﬂﬁ%ﬁ%goﬂ%~%ﬁﬁﬁﬁﬁﬁ%¥&,ﬁ*ﬂﬁﬂ&ﬁ%ﬁﬁﬁﬁm%ﬁﬁoﬁ
%KWH(MWMJmmIW)ﬁﬁﬁ,&mﬁﬂT~ﬁﬁﬁﬁ@,ﬁ%ﬁﬁﬁﬂﬁ&%ﬁa
%Hﬁﬁo%—%E#Wﬁ@ﬁﬂ%&%ﬂﬁﬁﬁ,ﬂ&W%ﬂﬁ~¢“ﬁﬁ”%ﬁ¢ﬁ@
B, UBKLMrSE, mkEsTreashide.,

ﬁ%%ﬁﬁﬁﬂiﬁ*ﬁmﬂﬁ~¢&%#%%¥i#¢,ﬁﬁ,WM$%H%&¢R
ﬂi%&—&m&&ﬁ%%¢OW%MEE%,ﬁ%ﬁkﬁ?hmﬁﬁﬁ%ﬁﬁﬁﬁﬁgﬁ
KRBT LRERTIEN ., BRI aRE.

203 Oxcb Tdc_quick

205 Oxcd Tdcw_quick

206 Oxce getfield quick

207 Oxcf putfield_quick

208 0xd0 getfield2.quick

209 0Oxdi putfield2_quick

210 O0xd2 getstatic_quick

211 O0xd3 putstatic_quick

212 0xd4 getstatic2_quick

213 0xd5 putstatic2_quick

214 O0xd6 invokevirtual_quick
215 O0xd7 invokenonvirtual_quick
216 0xd8 invokesuper_quick

217 0xd9 invokestatic_quick
218 Oxda invokeinterface_quick
219 Oxdb invokevirtualobject_quick
221 Oxdd new_quick

222 Oxde anewarray_quick

223 Oxdf multianewarray_quick
224 0xe0 checkcast_quick

225 Oxel instanceof_quick

226 Oxe2 dinvokevirtual_quickw
227 0Oxe3 getfieldquickw

228 Oxed4 putfield quickw

SR, AFIKEE BEL R AT RIS BR—ATF RAE R IR,
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C4 FRERIRENRE

BRERGIBH T HEREREMEN, HEMMHALERMWIVMIRAHELRBAR. B8
fEAREG204, 220%229-2537 HATHIVMALTE R R T4 8e, (B7ER/EHIMR 4 o vl G275 2 5 B fn
EH.



fifseD 344K

D.1 #ARFnEAFE

FEE 0 RANTYE FEBRBLT, IVMBIR BB FHER—ARENR., XXk A5,
WY, BAERGE S A XIS AEGRERER, FTLATEMS LB B2 8R4 R i
W, Boh “file”, A “file” BETERATFENEL, SREIAEHENFENG. KA
ISR, AR SRAENWHAT>FTXEIEANBY, SE4FMAKNMY.

FEREF I BRI SRS F T RA 1600, 3201, 6MIXBELANFENNH, XFE
FRUESCRY 4y BICAuL, u2, ud, u8KSIH, {HE, mRFEMUNEERES. K. B
BEKEBSHSEAS %, ZBHIERARFEFHRANNLEZRHBEE (b4n8088 K%
HFEWRH), FHHE AT “MEWF" (WKRA “KRFHF & “BRA%FEY
(MSB) JiifF") Bk, MBS EZFHEESIR. Flm, EAIVMENFI4N TSR
BRI BEL)$0xCAFEBABE (IAR2 — N 8%) . XN HBHFMBR4THFFIMMFR: 0xCA,
O0xFE, O0xBA. O0xBE,

KXHNMERLE—E (AEA/M) AFEEREL, URSMR/MELHREE. &
ARA 2 REEEASI T, XEFME AP B e §B5r A L H

RCHRI TSN (KD-1) WTHR:

R®D-1 F B REH IR

PN RERF e

24 BELI% E X HIHEO0xCAFEBABE

Fk 44 WA E L EEA KR AR TVM ST
k%4 FhR A E X EWA-ERARIVMA SR
bk 34 ERDLHE HEETRRPIBEREKEE

A5 & R Pl YR B it

R VilAlbrE ARIHRIZER! (public, static, interface, %)
R 2% ZR MR B WRER

HEN A% By R R RIERER

R BOKE EHRTROZPHEEE

& #0 LB R

Ry BER AT RAZRPHEESR

A& B Y AiZ 2 B ER 5> 1T 75 B B0 48

5k 224 kR EETRORPHLXESK

£ B Ve AiZ R R s T & LRI 3%
k- 20 B R EHTROEFHREY

THE B BRI

‘B4R CefRdT, KMEAREERAFEPREFRARIHERS, WIMHELEE
B, ERAMKRESABTREREE. fltn, —THEXENRINE (REREEEN
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JavalRAGRIFRIA M) FTREM H EAFAERIE L ESERIERTY, Hatflavalis (Bt
20064E 0 ) T IRIRFS0MERAS46 (0x2e), 3FR FHifIIava 5.0,

EAREEBROBSIAKERTOEE (BVELT—H2), HEXTHMXNELTE
DARESZNBAE. B, HRREHRELT SRR STHRAXOER, flan, mRxi%
BiE S abstract, XERFA IR T MRS A hnewis SR M, X St R M4 L bR E
FRE—-ARFHOLRES, MTHR:

& friE ® B

public 0x0001 w1 R

final 0x0010 - RAREE T
super 0x0020 FHIHAIEX
interface 0x-200 Stk ERER
abstract 0x0400 A BEH LI

XHE, R RIAREESR0x0601, BhE X T “public”, “abstract”, “interface”,
D.2 FR&EMH

D21 EEit

FRBEHERA—FFINETIER, BRBFRERANER, G, — /R BHE
10108 B R R ZE S EEM T, BN FHREI010M it HIFRR (FEAEE),
MBE—-ANFEFR—NREME, FEINKEEAH—NEYE (HRESHTY)., BBRERR
AR, &BHXR/NIREERITREL:

%A

UTF8&
o34
IR 4
KEH
T
%*

B
B3IH '
FHiksIA : 10
#BOK%5IH 11
AEmAn 12

B KB BREUREESNSHRAT AN, flm, —THEBERA
AAESAFY, WHEFNA3 HEKEECHES), M FRREHIES S, UTFHH
BRR—ATASHKREE QrMFHRE, LF6S5364MFHIE) I—1a8&TRhFa
ERE K EMENRA, ElavakXHEFRREXTH, QEFHER. K5, HEEn
2FEE, BEANBEERUTFR TR,

KRB NBRSI AT ERBF MM A BORS] . fit, —TRSIAVESANFH. &
—AFHERELT B EE (EX9). ESAME=EAFHRETERBP 14
BRIES], EXTERETHA%. BUMTRNEANFHIRET A “AFMAH” £HEY
3|, EXTR&FME., INTEFMRBEEA - TEYIRE (EHR12), REREEXT

© 0 w9 oh oW — |




© 226 HRD A HHA

A IRBIPIR /N UTF8 B I,

RXTHBBAEFRNBENES. ATHERE, ERbAHS0MRMME T, wiars
MRSl BTFINEE, Slavadh SRHEBHRRTE CIREBEATHLE) RFE,
WRERNHRMEE, WK EHRKTARK-1, BEAHG S EE, 28588800
BHEBERFERLERINREES. WRERBAHR KB, I F—/HhiENE
SIBLMIZARS, EXMERT, RSITHETLHMIEEMY,

D.2.2 ik
| RMBNREARESCH— T RENTRELE

K/ bR R

ok 2 ilatnas BRI T R

ok BF g eLiR RS 2
ok td HR BRFS|

(oL i R SRR R

3 Rt SR g

BFMRIE AR5 BIRH b b £ F AR T RORS]., YRR ESREREN
i, BUART—H (FEORSHTRE), e X THRRESE. 85, BiiEX
THRRYE, REREBERELTRIEAREREY.

=3 frfd 223

Public 0x001 IR AT ]

Private 0x0002 1% SRk R BTN A

Protected 0x0004 BT BT R BT I ]

Static 0x0008 2%, JELHBR

Final 0x0010 WA SR

volatile 0x0040 A RES R

transient 0x0080 BRA RN R RS B/i%
D23 FAZEFE

K E BN TTEBAENBHERA—IREE, KL FSRERER RN B H
[, —HERREXN THARHRAER THENERES, WTERIR:

X frfE %3
public 0x0001 BRI
private 0x0002 B R RE A U PTik H]
protected 0x0004 B ] W AT BT IR
Static 0x0008 Hehk, AEscilis
Final 0x0010 A RE R
synchronized 0x0020 EH RS E B
native 0x0100 FAA#hFE AR KB
abstract 0x0400 BHEEHIEI
Strick 0x0800 PRI IRIEX

D.24 MM

RXUEWUPFHRERS, BERARESS, BAS—AFRAEHE (atribute) F&, X
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TFRAETHRESHTERY “BE”, AUBRREZRHIE. 8MRFSBLTEUSE
AR, MIVMEKILEERRZMIETINRMEYE, BLLXAM R L kR 4t — 4 " RER Ry
T2k, H—FHH, FEEELAFE, MRIVMBERNENSBEREFE, WIVMERER
REIERAIBTT.

BB AL T H AR .
Kb R %
e 23 Rttt £
B 139 CAF R R B
0% f5E RAEHNE

WREEDAR (FEEEE) HELERECode B, BEANFHEN—IRE, B8 TEE
HHEMWEN T, Exceptions B THEHEWRAHMREREY, AXHAKE,
Sourcefile BY: 7245 T Bl I SCHATR -4, LineNumberTablefF % T £ D R AR+
W S5EARE PO A R, 20, LocalVariableTable ¥ X T (FEIREICHEFHY) BB
AR B 5IVMT A B B . F-ghnd (E*NIXFZRS L) #174F (RCH), &
BEAFBXEESEHERER R, MBEEXAN-g, XEEERESE LRI E 2N
Fomsfia]



fifskE ASCIIZ

E1 %«
Hex Char | Hex Char | Hex Char | Hex Char | Hex Char | Hex Char | Hex Char | Hex  Char
00 nul 01 soh 02 stx 03 etx 04 eot 05 enq 06 ack 07 bel
08 bs 09 ht Oa If 0b vt Oc ff 0d cr Oe S0 of si
10 dle 11 del 12 dc2 13 de3 14 dcé 15 nak 16 syn 17 etb
18 can 19 em la sub 1b esc 1c fs 1d gs le s 1f us
20 21 ! 22 » 23 # 24 £ 25 % 26 & 27
28 ( 29 ) 2a * 2b + 2c . 2d - 2e . 2f /
30 0 31 1 32 2 33 3 34 4 35 5 36 6 37 7
38 8 39 9 3a : 3b 3 < 3d = 3e > 3f ?
40 @ 41 A 42 B 43 C 4 D 45 E 46 F 47 G
48 H 49 1 4a J 4b K 4c L 4d M 4e N 4f [o]
50 P 51 Q 52 R 53 S 54 T 55 U 56 A\ 57 w
58 X 59 Y 5a z 5b [ 5¢ 5d ] Se - 5f -
60 ¢ 61 a 62 b 63 c 64 d 65 e 66 f 67 g
68 h 69 i 6a j 6b k 6¢ 1 6d m 6e n 6f o
70 P 71 q 72 r 73 s 74 t 75 u 76 v 77 w
78 x 79 y Ta z b { Te } d } Te " del

A% ASCIIOx2.0 (+i#4132) T—A%# (*) 5.

E.2 st

ASCII, HPZEERBEERRE#HE (American Standard Code for Information Interchange)
LR —ER U Z#HERX AR T RENE Y AingE (BEI1963EF K, 1£1968
EEBEL). by 2% AN mMEBCDICHIBauotERABRE LEBR A FHE ., WiEH
ASCIERFEE L T —AT RN, ATHI2BATRENFHFEHTRD, B (ZEEEEP)
LWARENEFRBHEE, IRBREFSFURAFS, o, FEASCIERFAB2MTHEX T
K Z I ITENRIEHIFF (control characters), #MB#E (backspace, 0x08), [KEIHlZE
% (horizontal tab, 0x09). [EHIHEIFEH (vertical tab, 0x10), EE—-/1THHEM “BF
(bell)” (BB ER K& beep, 0x07), HBAIE, ASCIXIERIFHIIES XHBALTF,
EEXNREEROARATS0—. <URESBHFS(£)HHBAKH.

HFJLEEBA T BYLE R ML F T, BILAFY10x80...OxFFiX £5 35 A #: R B Bitr i
HHEHEREE AT HASCUERTIEEXNEET B, S, FHROHATFEPRAH
FHEIh, MRELRELT - BRWASCIE (WIMEF B £ 7% FWindowsE B Y
EFATRES), ERAMOxIIKFTRXME, EA—THAZENESCE AT REHEK
oy, EXANFRDHMOXE2E LK BWC, HHFRMARAEEHA/NEHyEL—1T. BFEW,
HFFEAEMETERE, REENTHELRRSEIENTHERE, Mk, ERMNT
VRAUFEHREELER (BOMTHEOS XFRETH “%im” H¥).

EEEREOR: RAE2S6HAREBERN BN FHARFEMEBZNAR TR, Javaiy
fRYH ERRA—NEKRNIFTHFE (Unicode) HFBANTFHER2F T,



W oL &

80x86 family (80x86&%!) Intel#HlEM—AAEFELE, Mintel 4004745, FH-PH£8008,
8088, 80086, 80286, 80386, 80486, LAR&MIFEEA. X2 B A EE TIBM-PCHI %
i, HIEAkER LA B FNE R R,

absolute address (#xfirht) 7E%T8086HILHENLA, it M B MASTEREHUAL HE AT 41 A T
RIS HI20 0 M dE .

abstract (1) —ATEEEBILHITRE FRORK, REBL—NUFET R LI
REBHI B &,

accumulator (Emes) —MARTEHEERASE, HIEMMRFISEHANISHER, £
80x86 1+ AL B R[EIAXF 72,

actual parameter (kFRZ%) X RBRG HHATHAR, ATFRREASBALERE,

address (#hit) 7EFFRESERPH—MIE, RBREATFIEGHR LB,

addressing mode (FHEN) MBAIBRMIH R, FRDIBEWE CLERARESR. B,
fr R N0x0001 TS LR H 81, BINFHR. GHBNBINAR, %2, 2L/ E
3\: immediate mode (3rBPHE;). register mode (FAE A& . direct mode (HiEE) .
indirect mode ([A]4%#3). index mode (ASHEHER),

algorithm  (R¥%) —AHDHTH. BXIROLE. BFEIYENBRRIGT—4 it
",

ALU BB RENLE RS T —A 50, ERXPERTEREMEEME, RCPUKN—E4.

American Standard Code for Information Interchange (%E{EERHIERER) 20
ASCII,

AND (5 (AND)) —Afi/RE%, HENUFRESEBEEMNEEE, FTNRERRBR, —
TEIR—AREBRE, ENRARESIKATSE.

applet (RFIR/F (applet)) —A/NEY. AIEHAIRRE, HEHR A WebTTHI—E845) .

Arithmetic and Logical Unit (BEARFfZ#HA7T) WALU,

arithmetic shift (BARBA) —ABAHE, HPBAR (BAR) EERCIEESHY
{rE,

array (%4) —MNREMEE, BH-TBRESIN—AHRRENTFTE.

ASCIl (ASCII) R ZH#thieRFREFERBA—FirEL . ASCIELFR, BFLUR—
L AR S E L TR, -

assembler ({C4meE) —MHICRIEE S RAESCH#EE R AT TR .

assembly language (ICHIEE) —MEKIES, HPEHFATIROIEDHRII R — 5N
H4. ARHTEILERGRRNILCEES.

attributes (JB¥E) VMR —FMEIEEW, BTHFESHTENER,

backward compatibility (MfE3# %) HHEHL=EREEFICARTHLRARENGE S, Hin,
T T8088 R R RAN, BiLAX T AHEFIBM-PCEMRF EHEEET,



230 w L A

base (&) 1. (&%) B B F A0 B RS, Bilan, THGIRIESRE2, ke
A0, i+ HERE R 16, 2. (E4R) FE R R e A — /g HFi=H
RSB B E AR B i,

BAT (BAT) %ﬁﬁ%‘%@%W%B%Eiﬁﬂﬁﬁt%ﬁ&?ﬂ@i%ﬂ#%ﬁ%ﬁ@ﬁﬁio

BCD (BCD) E80x86§§UB’\J§§z$&bﬂ%§EP%%H%H’J~W7‘5?£O xR G k, —i%
B‘Jﬁ’l‘+i&ﬁﬁﬂ§k$?ﬁ%’ﬁﬁ*ﬁﬁi%4ﬁ:i&fﬂﬁﬁo Bilan, #40965 KBCDY 3£
0100 0000 1001 0110,

big-endian (kimEFHfF) —mfEfsm, ﬁé*%%ﬁﬁﬁﬁfv&ﬁk$&@%—4‘%u%%ﬁ%ﬁ,
R RIRES I, 327704 W 7B B — 3110000010,

binary (Binary (Z_#t#l/—=5%)) 1. —FIHEH, ERAE R TRE ISRz, HHESENF
HIRER2ERIX A, BOIS R 5#dsma11111, 2. REZHNRIERN S 28T,
AN

Binary Coded Decimal (3SR B 2k 1% ) RBCD, _

bit (fir) —A~— gk, REUENANERNE AR, — LR A RREUE . o,

bitwise (#fir) —Fhfh /R, ERFNMBKA L Hyh, XRRIVER 5> YISt 54 i g
ILHBHEATRY,

block address transiation (Bibufil#4) RWBAT,

boolean logic (#i/RiZ4E) kTG - Fi /Ry BMI—FIE B 2L, H BRSOk — IR
LRI O AT,

branch (#%) —fHLRiES, XFEE S MR HHE (PC) AIE R T S BB e —
MARRFEE BT HBHIT. — M EMHIARIE R got0,

branch prediction (¥ (53%) M) —R IR, XFEARE S TR MBS B
BREFEERIGR T BB T8,

bus (H£k) HEHLEKRSHN—/ g, AECPU, 758 LAR NS 2 AR EATS ,

busy-waiting (B£%#) iﬁﬁi&ﬂﬂ%#%%‘&ﬁé%ﬂ%ﬂE%Zvﬁiﬁk%ﬁ%%ﬂ@iﬁ% L
Wb,

byte (¥H5) SAfrfg&kEs, RYEA— /1 1hE 1, DERRFEHER IR ESERAE,

bytecode (F¥83) JIVMEIHLEBIES.

cache memory (HHBHFER) —HeEEmEe, RATHEMEE RS TS
e HERE,

Central Processing Unit (FhAbEMT)  RCPU,

CF  itfitr, B R AR B — A 1 AR 28 SN o i (EE 2N /AN B AR AnfS 1 0 Fnsd A
i), BURHEL,

CISC —FhitEHLIZHM A, ENfE R £ H W+ Hig 4, SRISCHR,

class (&) —#HkFHE, T ST T )R SR AR I o X e 2R

class files (J30fk) IJIVMRAM—FER, FFE% (BFEILRME0) FHIKHERE

class method (HKF#) HMEMNRELKTE N, AV A 2 B P N R A% 2 AR (]
SEHIRIEREE.

class variable (X% 8) WMERNMRAKIT ELHEE, RNE A A e e A 12K 4
fa] SC Bl b,
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clock signal (t8hMzS) HENLARMNEGHTRERSMERM ARBHERES,

CLR 4%k fJ NETHEZEHI B HIHL .

code (RREE) FIAFTHINLEEIES, SiE Y.

collector (FEHAR) ARfEREEN—IS, BRIEERBERXT, BEAAMNRIFBRIERRD
k.

comment ((EE) HBIESFHIEN, SRR Z, BATRLE TAiEM4BE
B. fEjasmind, EBFHBTHE (), AETR.

Common Language Runtime (GHHIEZ@iTht) RCLR,

compiler (4#iF8%) —MEF, ATHAERIES SO 5 T hiT 304,

complete/writeback (52@/EE) HALEREWFH—AHRBRE, XU BERED
EREMTBIRME.

Complex Instruction Set Computing (g w54 &i18) RCISC,

conditional branch (§&f#%) —M#ER (4nifle), WBUFTHBREIERTER,

constant pool (¥ &ih) HEIVMAEFERN—AEE, FEERHS,

control characters (#£#=#F) [HIKT0x20MJASCIIE®, FRIBITEIE=S, E LM
%,

Control Unit (¥zf#il#5c) CPUMAREEs, HIHFERMEEKIBB AT HCPURIME ATH
R4,

CPU IHENAL.LME, EXPRAEVE, BFHEIGT. &% HIEHBITMALUS K,

data memory ($iBE#FMER) ATHEERFEE (TE) MARBRFRENEMHEE.

decimal (-i#t#l) ZEHAH10, SHFHEE HR.

derived type (JRAEHA) EidHEARAELEATRIIEROKERRER, flm, —4
5 B2 RU ] | 43 F- A0 40 BEFEA B B A v AR

destination (H#r) HKiBHIZRA. Flan, 7fEiEListore 3, HinZ AL R#3,

destination index (H#rZEht) 7ESOx86AFIHN—NHFHE, ATHEH B RKRENEDN
Ho.

destination operand (B#r#EEH) X THS EIRWERER. EFEBHRSETR, WE
MOV AX, BX#, BARRIEHCEEAE —MRIEH.

device (&%) NEHIB—I4FE, .

device driver (iX&BzhE) —ITBF (KBREREHALs, ATEHIZE).

diode (Z#R4%) —FESEM4, R —NHrEd, &RHEFEMNARTS.

Direct Memory Access (HiZHFE1R) HREILHARN—FGESD, BNLBEBETFHE
E4hig (mERER) ZRBHmkERECPU,

direct mode (B #EER) —MIuER, HPOMEERBEARE T ERERNFME
LB, FEHEERXA, (BER0x0001 BB AFMMUEL,

directive (IC4#54) ILHRIEZFHMIESY, FEjasming, LIS () Fk, ZIFEDREHR
BHLEE A EA T meEEn. limitgt2iC R4 06+,

dirspatch (43iR) #HiKZERELN—AHERE, HHBEBMLE: HEILSFHES LM
ERMALKBIES, WMELUMMERBESE, HATEIITRSEIES.

dopants (#7:4y) HEMAIESH (kk) FRRRK, DIERME RS, BIAXERERR
EERERHE H R E R A, IR R EILX R RSB, '
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DRAM (DRAM) —FRAM, TEABHBRIBT LR HE . LLSRAMIB{EE Y, 5mE®
RAM—#, R BERE, MNAEBEELLNE,

dst H#x (destination) IFEE .,

Dynamic RAM (Z&ARAM) [{LDRAM,

EEPROM —F#iRE&7r6558, & TRAMMIBLE T /B M FIROMAY SR A4,

Electronically Erasable Programmable ROM (B T B AT 4 AROM)  LEEPROM,

embedded system (BRARESL) —FitENE%, H PR REYLRE X ERERE R s
MR AME AT H, — B F RS TDVDIE MR BB,

emitter (REHR) ARMERBERILRES, BIEEAR R TLNH, HEENES R SRR
R

EPROM  —FPROM, —&wilit %% F& e LD shksn iz, XA
AEREN, ERAERIGTERE.,

Erasable Programmable ROM (RTHEBR AT RWFEROM) [LEPROM,

execute ($h47) 1. BIT—MEFRHLEEL. 2. TR LR R &R — /D BERE, &
BB B EHLB T — RUABTERY (GE2rIR) Audsd,

exponent (3§#r) 7EIEEEIZAFRPH—NR, FTEH20E, BERERLEH.

extended AX register (§/RAXF %) 7E80386580x86 RFIRIGHRAEE (IHHR)
LRI320E B Amas,

fetch (B48) 1. BA—-FHLBIBASLIEEIIT. 2. Wk et REAMN — A HBRE,
BB R E B A — K354

fetch-execure cycle (B —$fTRM) RIXHATE: HENETRISAIERGLE
2y WITIZIES, REBBUFFIFINT—&54, HIBRFLER,

Fibonacci sequence (RPIIFFI) FHI1,123,..., Hhsg—I0EE BBHR 2 H,

fields (i) FEidFIh S LROBIBEMBMIE.

flags (#7&) MATFHFHEEIEM_HEIER, £ Wfag register (BREZFHER),

flags register (fR&EHER) HECPURM— A BHEHTE, RET —HE5L4ATHERBHRE
RIZHERlRE. B, MEEEATERNEREBH, — ML (—BKY “ti K bw
&” HIOF) BB, —NMEkHIKGHBIESTRE X MEE. '

Flash (INffEfk28) —AESfRER, HRAMPYBLG T B M SROMAY BB F A MEAREE & |
BERTERUANK LS,

floating point (Fr1) 1. HEHLFEMRVEMAEERIE, 2. — RS RN, BT 5%
IRt EFoREMI R RE . B RS 52T RR,

Foating Point Unit ({25 %8.5) RFPU,

FPU (FPU) BEJBTFCPUMIL MA@, RUKCEZA (RREY) HE, SEEAELT,
Eoh 2 CPURETE B S A0 EIIE S48 1E,

foraml parameter (EX2%) RERERSEEXFHEE, ATFESUGEFEREN S
rfF

garbage collection (hriRkWes) EWAREERNFEMLE., ZEIVMBREHRBEA0.,

gates (I']) LT Ai/REEBAIREE,
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goto Z:Hlbranch (¥#).

Harvard architecture ("MfitkZ&EH)) —FdED - WBKBERSH, KRB EE (8
TEF) 5%EEMS (RTEE) EoFmH,

hexadecimal (+i#t#l) HEHA16, —FHl, KHFaNTEHR0-9RFHAF, JHHEs
HIBF Z AR 165X R, +AHERIS33% 5 5k0x31,

high (&) 1. ¥HBRKIBENE LIy, MR, Esosstﬂbﬁm%?#%%%%ﬁ?&aﬂﬁq
2. W.high-level(F 4,

high-level (#%) #8Java, C++, HPascaliXBEMIBRIES, KPM—KiEMTEEx TR
FHRULRIESES.

hybrid memory ({E&#f43%) —FEME, HiZIHBRAMNILY W E SHMROMESIE
AL EEKR, Fltn, WEEPROMEFlash,

immediate mode (SLEIEER) —FhFaER, HoiaERumRE 4 85 R e, 2wl
B, MEB0x001 582 ¥ $1,

implement (SLEL)  #: 0AYSCBRE R BB HE D AR 52 O — /4 3561,

index mode (ZHMHN) —FhFuEER, Hebh— OO BRE N4 — AN TERE AL B8
%, ZEMMITFE—-NREST,

indirect address register ([A##EFaFHEE) —AMHTEBERTIERAIZEE, mAEBLY
BXHAtmel IYEHFE,

indirect mode () —FFaHER, Kb — M sRE O RE TI5M LBk
BUREHRIF AL E . e, fs0x000 K 1 AR B A AR TEAERE I B 1AY1H .

infix (RER) —FMBREIRNMNGY,, KPP TRAERETRSRZE, m3+4, FHEE
BRI .

initialize (#0441t) EFEAMRE - MEENWHE, KBFHA—ARERBIFINMES .

instance method (LHih#:) —AhHEk, AERAMREAZEA-THEREX, ALHEE
BRI E X,

instance variable (LBER) — %R, HEARNMNRERIED—AMEREX, HALHE
EHRPTE X .

instruction (#54) —BRBEEAXNHBEIA—NH4. EHLBRES, REFRFENREN
. ELREST, RE—FRESEHRILERSNIES.

instruction pointer (¥§4-#4%+) WIP,

instruction queue (F§4FAF) —HEFIIES, SHEEA, XFCL2WEAF SN
7o

instruction register (4% 7% (IR)) CPUNRIFHFEH, RHFYMIHSLIFIIRINMIT.

instruction set (#84-%) HiFECPUREMITRI—HERIE.

integrated circuit (£ M) —MHEZRNESHF EWERRARRZ 5.

interface (#A) — ARV, EXTARXRILENTA, BEEEHSREHZI,

interrupt (FlT) 1. —/pDETIRBILARE, SEESHFRERBIT. 2. HCPUREM, &
IFCPURHCL AL, X—BRBMEZBITT.

interrupt handler (FFLCEERF) —MHTFLBEMERGTEEN R SEAFHENERS.

invoke (IAA) #HSfT—1Hik.
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I/O controller (VO#HI2%) HAIHLB MR —EHE, RTFEH— /2R
WMATHI . VOIS HI2 @ %S MMk g aames, Fe BB 7 B 1 e s B 0 A U
mR4R

I/O registers (IO%7# %) MTREEEH—IVOBHBYEER, AR FEAtmel AVR
k.

P EN#E 444, B—/MRENCPURAES, RE T IEEERITH YA E.

jasmin (jasmin) fHMeyerfiDowning HIVM S i 455, FHEHFEEHHES,

Java Virtual Machine (Javaggl#L) RBIVM,

JIT compilation (JIT4i®) —FhAERIVME S AFRIE A, Rl ot HE A B R R
AL B IE S 4 TH,

JustIn Time (BN) MIIT4Ri%,

VM — M ERTava RIEE R MAELN, ABHNEER 2N E,

label (#35) ZELCHIEZH, BE3HEERLTH TR, ERIRITRE RSN E
.

latency (%#ehtial) SEREEPIEENRE, E— R4S E D luse i+ BHL L, 5
—FKIEL B FEEX BN E,

linear congruential generator (Z¥:REIKBAERE) —A BRI HBENLEA: K%, A B 2% %
£53R | B R ¥ Anewvalue=(a - oldvalue+c)%mpy 2R 1 .

link (#8:) HEMTHEA LAO—HTHE (RILEES) B THAT SR ER,

little-endian (/hEFYRF) —FEiEkR, P BREABRNBERE— N THE— R
BRI, TE/MRFH AR, H3277087 i85 — 3 $15£01000001,

llasm (lasm) S5H%EkAy NETHESE —d2 (8 IO S8,

load (#A) H—HFHE (FHBHELS) NEARBIFEERNTE,

logical address (Biftht) HFHEEZHESHHME, AT EAERAFEEEE SR LA
Gl R Z Bl il 16 55 .

logical memory (EBiB7FfEsS) HM—4UBHEMALE LM AEZS |, EmF R EE S RE
R E i 2% AR X B,

logical shift (E##AL) —FBIRE, KhFSHOMERERER. SERABAAHE
.

long (K%%) ZlavaFjasmindr, —Fp64fr (FAT) BRRRABIEIEEBERA,

low-level ({f£4%) —Fffjasmin I HETWIES, bR MEOMHETRAMNEIES
#H4.

machine code (HL83#3) RILBIES,

machine cycle (PLEFFANHI) HEHAI—ANE AN A, BB L AT HRIESFE
WHiE], Bt RTLARE L4 R GERT Shrart R e fir

machine language (HL#iEE) HENWBFWEFESW - HHSHE, NEES—BTE
HABH, MEHKMEBFMEBFSRICHBERNY,

machine state register (JLARBFHELE) —HHEILOEEREERY—ARENESE
2%,

mantissa (B#) —MERAEHSERS, MBER— L5200k EN LR TR,

math coprococessor ($#pabH) —ANEBEHK, BEETEAILE, WALUARDY
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BERITEAE.

memory-manager (FiEEE) —MTHTEHBRFIHODBEEESNAL. CEERES
YRR, Enzk el M KEFEERNERR.

memory-maped 1/0 (2% -MGMI0) —FrhiTI/ORI 2, Hrhl/OIBHIR A 3hikssx
BRSO B M A8 B £

microcontroller (f¥f&Hl2%) —HM/MIHEN, EFERBRARXRZRENHRIY, TR
IR T RALAEH B4 .

microprogramming (f&fFixit) HEiHHENN (K4 1548 h—FF8/NMIAKRISC
#IHE4.

Microsoft Intermediate Language (f&#chriaEiEs) WMSIL,

MIMD  HRHEHERANAFEES R ITHEANRRIES D,

MMX instructions (MMX#54~) 7E80x86 & ¥ i RIE BRI A | sSeHSIMDH: 4710454,

mnemonic (BFiZfF) —MERMICKRIESBEN—Es, SR THEENRESIRERD,

mode (#x;) Maddressing mode (FhHHEER:).

modulus (%) “RE™ MR LEERE L.

monitor (MHL3E) IVMBI—AFRLE, ATHEER—ERE - BB R —b
5.

Monte Carlo simulation (F4¢RIEHEA) —Fulcl EE 6 AMILBOCREER KBRS A H
HA.

most significant (BR&EA®) MR TEHMEEENEFSFY. Flm, FFEH361402,
B3R mA ST, EBALKRHETNF. MNEFEYHF.

motherboard (#x) HHEHLMR, CPUMEHEXEENHMIBHME TR L,

MSIL X FIVMENBNWIES, EMEK NETHERMEM.

MSR WHLEREFHFE.

nonvolatile memory (kB kFER) BIERAEREBERFEHIVEIRNETENEMES.

Non-Volatile RAM (FE&%<RAM) RNVRAM,

normalized form (H#{LER) HETAKRERER (BRIBIEEE 7545r4k) , XM
¥E&: — BB, —/SmENRE. AR—/230M R (BREHIETK).

n-type (n#F) —FrAGEIRME TAYRBEAESE, FXERTRESETE.

null (null) —AN¥EERHaE, FAfBIEIHERARE.

NVRAM (NVRAM) &4 TRAMMBLYG W RBHEFIROMPIFF AR A TS .

nybble (F3) 4MH—A, HOR—ATANEFISTF. AEAZRFERK/MIEL,
WEFEFERAR. RO,

object-oriented programming (E X RAEHE) —FHBRHE, B TFSmalltalk, C++LIK
JavaBE ST AAM. EXFRBRASE G, BEFHHALERORIYRAK, &E5E
R R R BRI R TER.

octal (/\#tHl) EHA8, BAMIMERAT.,

OF #ibrdE, YBLHHHSEBRESENTHESTE T RN, REKEA.

offset (Rf8) HFHBIRMMIBEZAMER. EXE5EXHFE (WMESSSHEFREF) —
BEH, StEHMAELERIESREPCHE,

opcode (H{ERI) GHRRBPEEREHMMATT . Smnemoinc (ByidHF) L.
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operands (#2fE#() IEE#IEMS%. Blin, ADDISLSBEHBSHANRN. Rifi, £IVM
F, addNEREMEY, HAFRITSEMELSEmE LT,

operating system (RfERZE) —MEHERE, HTEHIEX A RBEN HE, Hx
BRI R . BRIERGA ¥ NH T Windows, Linux, MacOSKOS X,

operator ({R{EFF) P B B H B LW T ERAL, fian, BEZHE
wRAEmME,

OR (%) —®MAi/REHK, HENYA—ASECHEMERE, TUEEM/. &2 5H
ARG5S LE TR B ATE B,

overclocking (#845) 3 H L B8 E sk e Bt ahis 71 B,

overflow (#itH) BLIZHUL, MRYU—ANBEARBIE & AT KHET AR B,
B, FASOLEARREE FTRER H— /M 16AIRIEE R, BB B SRR A uEH,

page (T1) HREEHAL T FTHNEMS,

page table (J1%) HHEHBHEANE, FRGEMA BRI X R TH/ 458 b

paging (£T1) HHFMBIR ‘W™, HEBR, RITHENEEEEEMKBEESE Y HkE
BB THIRE D, ALY BERFTEIINESEI RS,

parallel (JFBX) ZE—AHEF, WAOBGMRENBE —ANBIIA%RR, EERREME T
Wik, WEXFHAEG R HERR ., S LEEE,

parallelism (F£7#k) IHEHLER—F AT EANRIENEE S, £ LMIMDFISIMD,

PC  —ARETUMEABPITIRSNEHUENTES, ATINFTENEBLSHM
— AR BEEA T &S . XURERBESHTERR,

peripheral (5hi%) HEH—/AE4E, ATiE. B, BRRFEEERE, 2T —B55
HHRRE,

pipelining ({/k&#E) ‘B—NERBKE—HE~TTB (—BEILBESHT) 2B
BETABE, B, HEITEERT—£ESHRMNRT—£#84, —MABGK
7k £tk R G5 K ] F AT E T R AR S,

platter (#}) 7EEEFH—MHSINFEEERET.

polling ($if1) HTMAURBALHEHREECRRE, Rbusy-waiting (I-RRE—2%4),

port-mapped /O (ig OBRFTAIVO) —FhATI/ORIH 2k, Hrh 510 H]BaE S 8T R
BT E S LM ER NI,

postfix (Ja4R) —MERIZRXNMFEL, RPN - TREFRERRERNSE, W34+,
Linfix () sprefix (&) bk,

prefetch (HilL) 7ZERT—&KIGLSPITRERIFIUSTS . —FETR AR A R 121E,

prefix (FI&R) —FEFREIXNMBE, EFNZcRERBAELXBERVNE, h+34, 5
PR RELES .

primordial class loader (JF#%&2in#2) FEMAMESE, NFMBRABEBIVMBERER
%,

program counter (BFFit%s) WPC,

programmable ROM (R[4#EROM) HiHF4E (HARRTEEER) ROM, 5E4ROMY:
FARRE, XE&HR#HTORNBRETLER T 2WEE™LE,

programming models (WZmEBHR (HX)) —FHHEYLAREHGES BT E X HBEIR,
BT 4 05 i A9 SR R A TR
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PROM (PROM) WR.,Programmable ROM,

protected mode (RFHER) —FMBBER, HPBFNEHSEMTEMLL RGBS,
HIEZBAZ LR PREBREEA.

pseudorandom (fABEHL) —AN BB RAGELIBEILE .,

p-type (PRY) —FARERMIRE T (B “BH2") WYRBRIESE, FiXER TR
HREK.

radix point (ZEHUhm)  “THER/NER" BHEMR, BESHRBRT 100,

RAM  GEBEMEMERHME ANFES. RAMER &M, BEGEIEELHREDR
SER,

Random Access Memory (BENLEERFEREZR) JLRAM,

Read-Only Memory ( Hi:fEfE%E) HRROM,

real mode (SL#iX) —FhEBERY, K PBFEERALSNLIEEH, SF TRLBNE
HEE, FEATRERAMHGHETHRRER,

record (i) —Haraiisk, BRENE,

reduced instruction set computing (3554 &£1HE) RRISC,

register (F43) CPUNEH—NEMME, ATHM B EARENSIEMIES,

register mode (FHAFJ/HEX) —FFHERX, KPP M ERERELI—MEENSE
#. EFHFRERF, UERX00IREHBERE NI EE,

return (return) fEFGIRRES RN SIEE B AREAT R (WEREBFANES).

RISC —#hiFENLIRTF A, BfE A —Em@Aigsd ., 5CISCHR,

ROM  REEEHARES ARFFGER. ROMEBIES SRtky, BN N 7E6 2% b ABER I RER
.

roundoff error (FARZE) S NTRARRARREREANENFRENRE, BEKLEHE
HEXFIREGTE, HENEEE “FA7 BB RE,

SAM  REELAEBMAFIHIR), HLEMUATEE CIRF RNERE S, mlirits,

seed (Ff-1) MTHIALERABEIEFFIRE.

segment (Bt) FiZhidh, BREMEEPHN—EERXE, FHHHLE, R H80x86RFIH—
TREFRICIHN SR,

segment:offset (B. ffs) TEFAF/R8088 (MLUSHIBR) Y1601 778 L2000 184E
Rk — PRI BB 2

segment register (BREFF2) SOx86FRFIM—ANHEE, ATAHRDG, BERBEEXHE
g, HY-RYE A2 R,

semiconductor (k) —FEbDE, AT SEILSEzR, THTFER RE. =R
. RERBE.

Sequential access memory (JFFEiFRITE#S) SAM,

series (k) 7AFE—/HEd, BNRGARRE - LABREESARRIHANTRL, WX
AR RR R R, £ Mlparallel (FFEE).

SF  TFEirE, UBLBRESTE -SRI EN,

shift (B4r) —FglE, KbRERPOLERZT (ZLEADLH) 4B E.

sign bit (fF514r) AAFEEBERT, ATHEUERERTRE ARG, EEFSiH
AFR RN, W TFERNESBEEXE,
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signed (FHSH) —ANTLUANESANNE, 5REAENETSHEME,

SIMD (SIMD)  P+EHLZE R —Bt A ZE A R RSB S TR — &35 45M8e . B, BitE
BPETFATHFENEE,

Single Instruction Multiple Data (#.$54 £##) R®SIMD,

source (¥F) Hi|HIkAL, Flan, fE54iload 3, FEERHWBEH,

source index (¥HZEHE) 7E80x86KFIFHI—ANHAFH, FTFHklsEIGRENKE,

source operand (JREBMEH) EXT—&KIGSNRIERIFERIER, EHEBIESE T, B
RIVEBOE ERAETEMOV AX, BXHHHIIR#RES.

src FHBE,

S-R flip-flop (S-Rfh%k %) HFHBEANAEED—H A MBAESHRESTEENR
B,

stack (ftk) —FBIBEY, KT TERRBE—SRBA (EA) FIMEE ), Bax
VLSt RER I RREIEDEHIEME S MR F B HR,

stack frame (kb)) —FETHRONBEIBEN, B TEE NI EARGTEERTH
BHRHHIRE,

stack machine (R#&HL) —NMHEIEF, HXPHEIREZERIINSERAREEM
—Fhir Al “RE” BHRBEIZ—1TRE.

static (B#4&RJ) M.class method (KFH:),

static RAM (#&RAM) HK.SRAM,

string primitive (BEJC) 80x86 &SI LAI—FRIE, FTXHER BIXFER T A S IFE.
# e H AL E

structure (&£#J) IMrecord (i),

subroutine (FHifE) —AHHEHRDR, FEFHITHEERPTNEFIARNAEEB
R, ZiErEfl a5 EwiE A s .

superscalar (#trE) —RETEBIRALRIALZERKMEMEE, LLABIMIMDH 4146
F k.

supervisor (FEER) —MIFRERER, AXHEXT, HENAREHLL—FRIEH]
AYE, MXMEHGTABE_RRZLBREMMEILN. FEEXBEARERLHRFER.
£ Jreal mode (LK),

this fEjavarp, BRRHLHIHEEEHAANYEIIXR, Fjasming, 5] HthisRyXtRERIE
AT BRI,

throughput (FH-E) EA K FEELEERMBELXR. X5ELAHEE LHSFEMHNA
(latency) sFAR, Filan, BACEBEEHSHEFRBANRNEHE T RE, Lbs
LiRBI THEEHEMFE T,

Throwable (W[#H}) 7EIVMsR, athrowfB 4 MHH—HR, —TRENFHR.

timer (GEHt2E) —FtiHeplikohdEiTiH AR, DABETR &R R,

time-sharing (FriE3tz) —FEXMNLELEEA, HHPCPUE—ANHZIA—NBFET
—/NERTE], XA H T 2N BFEAERBETHLR.

two’s complement notation (Zif#lI¥M0&RR) —MFHHEFSERAEAR, EEMGERE
MFIEHMAKEB T, EZHFBRRF, IR TIRENELEBRE A
HE.
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typed (FFRHH) BREIE, TR, RBES, BCEEIRNHRT PN RIS EME
FIERME. Flan, istore OBbR—MHFRAARIE, FAEREMEYR. HK, dupiiE
ARG, FHhTEESEMASRETE,

U FEERFFREBOCHES EAFHEASBREAEZEZ—,

unary (—JChHY) —FREBZ—MRERNEFEERE, WREEREE.

unconditional (L&M#RY) B, ELmfE—NELGEBS, SRER.

Unicode —ANFRFRRINES, BIE THLASCIE K EAIFE, WUTF-16,

unsigned (EFHSH) —ANREEEHSAKNE, ST ETANESSEHK.

update mode (EFHR) —FIFuER, KbFEBSNEEHRSHES, ks F—
AR,

user mode (FIF#X) —ARBHEK, HFBFNEDIZIRLEREHIRERSKNR
wil, AR IR R FF A EMREEH. '

UTF-16  SASCURRHIFFHRMIDH N, HhEBdrEhlofRFmes, X RiFEsy
BHBRPLROSSISFHARMNT, EBHRBMNEFE SRR T HaIEHE,

V EFEARFEBLEHEASBRREASZZ—.

verifier (JIERS) nERECHHBETRIFMM R, SERTXFHRIFNERR.

verify (JiF) 7ZEIVMLE, BERBIA—AHBEERFTRIIMBTHALERR LRGSR,
Bilgn, REHEMENZSEEANEEABREEBRASIE IR, EEXH
L TR T IR B X IR

virtual address (HE#tiat) ERUEBRLETH—NHZRbIE, ELRFEERTHEER
AHE (FAUERHFHEFHFE). 2 Rlogical mode (BiEHbAL).

virtual address space (fE#IHthEZ3iR]) W.virtual address (HEHIHbHE).

virtual memory (EHI#Ff528) HEVAEZEMIEH KR RYHEBARIGE D, he
HEVLDE LR EAREEFER P RE RO RIRE D, X E 4% 3 b ht 2 fa i F
o AR T EEA BTSRRI,

virtual segment identifier (JE#{IBRizED) WVSID,

VSID —AuiEs, ATHEEhaty REERRBAEZER, AFEEESER,

watchdog timer (E[1fEhtes) —FluElbtad, Lpkrh, REEMHEN, KRBFHGBRE
ISR A HA N TRIER, & LXRERE.

word (%) 7ENSHEBELENESRL, —BREAAFEEODN. EBEXEHERINHE
(20064F ), ZHAILBIAITTHEHLAIBEME R 32407,

ZF FArdhL, SBOLBRIEMNER A B EL,
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