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BB X — B AREAE, KB RPHHEARE 49,

EEZRPGE, ETRERTBEE—FTRE, &FRERT I
A BB F TR, FEEBE ZTRGIHBENR R, —F @A K
BAEIR 5 WA ERAE AN, AERBELRERFTGETRY, F—
7 @A AT W ] ORI IR B, MmRy TR B 7
ERE LK

(3) % FBEEAS S h FREEAT 5 F R 7 238 R A TR IR IR
i, FRBIRNF TR F 6T RIEANF ¥ IFHERGE — TR
B, AEBEFLSAEY, ZHF TR REETHE T RGER
Ty WRBAFTHE T ROGE R F . ERFERTRERDE, HIR
7 (FEB G F F TR LT ) K a THER G F TR ins
B 5§ — FR G BCFARRT L eGSR B B (PR B F T 69 TR
BTy ), X—idBEANREE, fdhr AR ESGE T RE, Ht—
W T IRAFI A 29 6 FAFENT 69 F — K REB ARy, X —
WRAFBANR b, 4T RAFHLSFEERET,

ERGFT, By (FRELRG) KATHFANFE T RYT S ¥
ARG F — TR R FAR B eGSR B (RN ), @47
X—FREBIFE T REBOZHBARREGE &), TAEENH, —7F
W, RRIEREFTEOTRIEANTGIEN A TERTRGIE (HRIHE TR
AT, KR TR GE T RGE ) #H AR P HFEIRG TR
BHER, AETRE R T RGO T RENTHREA ZFMEGFH—F
By H—F @, KRB AN BRGNS KRG, ATHEA
B F RGBT EARLIR Y, LA TR T AF R R4 L 7 HIRFE
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RO, BRI R X BAR Sebt, AT M E AR 50 R
IR F AR T RAEAR, MR TR A4

EX =7, T TTRERIBOP § 556G 5 — FR A HH,
AR T — TR F— R, eI ah B AR 0 5
TR F —HH, ARBATH ZF R4,

TAEME], FELEARGGE (3) KHRT, PHERE—FTRGT
RAER T (ERRFTREH ST AL TRE R T ) 9TEE R E R4,
b, AT ERFTRER, FTREE T E 2d Rikit ERS S KRR
BRGT A (TR E 7 A FORFENT PT3T 60 &) ZSPag &, iE
AR FOREERS R ) 09 Bkt

R, VAT RS F RAYG R Gk RF AT FoiAde 8], AT
IEAPAT X G R RS b 7 W BHA 95 R G RS F 4
Gfa, FT R T ERARL LW RATHA G F FORGEI. AIA
Koot e8], TR FHTALRREEMIMGEE (QETRES N
HAF) LT, @) Rsk B9 ST BRI X N A A K, ke,
AR AR LR “PATR i R RS 5 SR HR 69 F Z R
R F BB A, F TR E T ARG HRATIFA 9 F =
TREBH X —w W AR

Bk, R RS THEEFANE ZHRGRFITH quota_ ¢, FrF
B0 FE TR F ZRH LA quota_d, HFIREE R A KA L G KA
BT HA &9 5 — TR eEHEH quota_c, N LR R He e8] &AL proof(x) =]
# 3% % proof(quota_c¢’=(quota_c-quota_d)). ZE iRk 8 B EE 69302
% X(quota_c’=(quota_c- quota_d))# % &R L.

BESLAERS L RS ) RO A AR X 5k R TX, AR HHEKXT
VAZ T

Tx=(enc(pk_d, quota_d),hash(pk_d), proof((quota_c- quota_d- quota_c’
==0)))
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PP, FORSE S LT AR A R Ao AR o) K Sk o 69 59 B
PA T FR: TR TR E ZFTRGEH, BPE ZKH quotad X T
B, RREEH T ELRZGHERINPTFR G FH ZFRGEH quota_c KT
K, FH, PARXGHERIERTREL THEHFA G E ZFRGEH
quota_ ¢’ /NTF R, M, EERFRIEY BT AREN:

proof((quota_c- quota_d- quota_c’ ==0)&& (quota_c>0) && (quota_d>0)
&& (quota_c’ 20))

SLRT, FOREE e Rk A AR X HER TX, ERHGBXTIARF
A

Tx=(enc(pk_d, quota_d),hash(pk_d), proof((quota_c- quota_d- quota_c’
==0)&& (quota_c>0) && (quota_d>0) && (quota_c’ >0)))

P i, R GHFRFETUAQETRE L FAEH L—KFR
BB HOAFAE S (T Txln), TEARRA Kk dinikey. £—
RFRFEHS LG eGeAL., FE2RPGE, TREEFT AL E—RFTR
BHEZ Y, TURBRFTRORS, TALRHABRBENGK Y, &7
AP EFREIGANFEG R Sy, FRRELEFTHEN L—RTREH L
5 4 AT IRAE KA R R ek o SATIRE, A A FTRIET BRI R 7 (AR
RAGET ) FT4F % —FREM B E M. Sbif, FORE 7 @ R kst
ZAHR 5K R TX, ERHHXTUARTH:

Tx=(Tx_in, (enc(pk_d, quota_d ), hash(pk_d)), proof((quota_c-quota_d-
quota_c’ ==0)&& (quota_c>0) && (quota_d>0) && (quota_c’ >0)))

Bt d, R GER LT QB PTGk KRG TR T
B 2HFANE T RGARF (i8H quota ¢’ ) AT B SIFRGE
BHFZ &, B, TRAITRAF ZmF R (24 enc(x, y)) SFHATE
Y iE KRG TR B 7 W BHA 69 F ZFRGERH quota o’ AT A2,
LA, B E R —ANAD F I RGAEH (i2h quota_c’ ), FH—
AHT N TR EE T 04 40 (1L h pk_c). TUARERGE], BB D Fag o
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AR AEATAREAR, NI H BRI M B R, BRRER TG
PARAHFTARE AR, M iZ 5 e BBk 2 AR e R S

T4y, BN TR S 69 AR 69 AR RS B AR i R e —¢
SRIEB| R R G, BRI AKARIE. Fh5 B4, BAM, Tl
KR FR AR T 0 A 0o A (A (4854 hash(pk_c)) 4E 4 A48 694712435 &,
W BB, FREE T KA X G ER TX 69 X 5 KT RTH:

Tx=(Tx_in, (enc(pk_d, quota_d), hash(pk_d)), (enc(pk_c, quota_c’ ),
hash(pk_c)), proof((quota_c- quota_d- quota_c’ ==0)&& (quota_c>0) &&
(quota_d>0) && (quota_c’ >0)))

VA LA S A AT R W i R IR ARG RS TR ETRI B E T .
AT AR B BT TR AT 6 AR ZIMBATT BB . ERF TR
BBENT, TR RERGBGIR, 25T RES 7 AL REZT 6
AERE. Ll T B 6§37 TR, A RRELAN TGS E
ZHF K G R, AR B A B S B AT e B AL I 4G 7 XA
REEE 7 5 TR NT AW BRI HE &, BRI FEHSGE T
R F — B &, AT RS R TR AEAS A2 AR TR EEA My 6414
NS

E—MHFT, F—RREARMNATE, FoHRERMAHRD. X
— R FTHRINATREEG TS5, ZALAE 2 T, 03

S201: % ith RAEAS ZAFRT, M AFAEA 69 T o eh 5 —HUH;

S203: RFEHEWE —HH, HTHFEBARTUE K, F4b
RSB NOF

S205: % e kAR HER, A TERENTESFESGNR
Ty Ed, RGHRF QTR P G F BB AT B LR R0 F —
e S FAE 8

S207: £ R34t X G KAATRIEE, PATE HHRK, FiFiEHa
RN EHBRENT, FRPITERBE AR R,
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TR, LR TFRREGT BT EERKRZR LGS @,
LArik 5 09 R T R RSB 7 HARE], Bk, Ak xEs + X
FTHRBES T EGEAELSHAHERN TRELERDH T TOTRETH
. A TR ZZUAFTEME T L5AFZA 6], SN REZEG 6 EIREE,

BEREERE—BERAHFT, LFFRAZT A LIERE R PEFR T LK
B R e KA A BRI 5.

(—) B HEFX T LA

FERATE RWRAE R, TATRA L —AF M A, A PR F
PAATITAE, TR P8 R AR 4 B M 94k, STARERR
B, X—4FEAM A B E, TR T A WE R IERBAR AL T A
B, EIAE ARG BATIER R T F A, M A IR
A6 2B TARIE A P 6948 X A5 &t B P ATAE R34, SRAR IR P e
FEARBE (A FER T, BPRETH AR, LA T iF £ AT
ST G 5 — FR 4 — 5.

BERARFEHES, MR ETRGA P CHMXBEEEETRINF CH
AL, Bl4of] P okt . SIESTFANALEE, AR P ISR
HFAFE, BHRAFFAIMN P C RS RERANGIEE., HRPAF
C #9raAa, P C @45 TAM A RAG13 83 &) A E, Fle L
RRHOVME, MUV TIM A £oB%,

BEX IR F B P C BATE A B AT LR AL AT
REABEGEILT, 4FEIM A 4R (LFERALATEL) Kiz
| HUR 6945 A B, @4 RN B @R F TR A 7 C ARG THA
AR AN B G HF AR T (VAR ISE T 69T KR IL, st AR FiF £k
) 8 AT AR 69 5 — R ). ERARERAT, 45T A Fatg ZAM B T A
®) ] — AR AT,

TTVAERER|, EAF R IAE R T LA, B AHF MR RGP C
FEHET (AR S TR Bt ), FAFA P CHBIRETF LTI EH
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BB T EOFE —HB, FHauER E# T BB KT 69 F 405
(d TR KB ATE, TAR ZA 7 XNERTEGF —RFERP a5
ZHCRZ A 63t ). BLBE, 4ty BARALh ik 4w AU B, EEATE BAK
AR IEFERHFGA P C, FhraREELALGZHHRTY, SiEtK
T 89 5 — 4 (18 quota_c) AT ImE L IL G133 64 % — Ao FHHZ &

AR, TABER A H—I B R (2h enc(xy)) AR T 6 F =5
# quota_c HATIE XL EIFE]. A F, F—AeF RN —AMAARTGF
ZHH quota_c, H—ANEINAEENT (AR P C) 8948 (iEh pk_c).
AR, BN AR AIESAREL, WEF A F R I3 AR
AR R A BEEANT QA SR B, NZF — A0 B R A A JT AR R
3.

BE—F M, EITVAEIEAT 49 04A pk_c B4R IS AR A X G E R e —
o KEB| R A G, BREEZAGERIE, Fi/E L4, BARM, T
VA SRR 6 N Tr 84 4R 0 A A (184 hash(pk_c) ) 1E 4 4R 6947045 8. st
B, 4t (RBP4 B) ARG HiFR TX 9 R H BT AT H:

TX=(enc(pk_c, quota_c ), hash(pk_c))

PR EABIY, AP CPTHA 69K T 69881 (3L AR ILA quota_c)
BB R P C ARG IR T A (b A RHA S ). T A
HiEE], AP C OBARTHSTE (ZFEFARGFTEGIFETRT L
R EAFE) B, AP CHHFAGRTHEFERY, RTAF CH
BEIRG T2 OF LR, mE AP CHOBRGFTL)IEN, AF C
BT 3R 69K T 693 2 e, RFA P C A% AR IRGG 20 3B AR A
AN,

TR R, FFRARY, TOUTR R AR R P C a7t
ATER A, AmIBAER PO RTHREASE. SHERSHE, 45T MH B
TAPST LR F BTG A F C KAEN E1E, by, FHE0 £
BT AIFHERBG TN E —HR. BHEERE, TUERA P AT
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i1 A @A T ALK B AL B ) A, AX—FesBdEY, AP C
FAEA S T, 45N B AEASNT, BHUL 2L AIFHEB
Fa b 3 —H,

STAEEE], B R P AR B B F R AT 6 BUE 2 LIRS
YA B, N4FEAA B T AR BT G R EAANAM AR L L E, (R4
F P CHEFTH, mRAFERRA P CE, AER P CREFEN £/,

Wit Bk X, FREATHFEGKTLAEAF C, FHX—LK
WREANRRHE, FH TP CORBBEATRE, KMEKRT &
KM TR, %y T R %4,

AR THEME, B 3 4R T AGEATEREART RS LG AEFE
B, B4 T

B, B P CaEATE FiAE 9t A R A ATHE, B A sf R
AGAE R AT IR

R, WA ARIBEAZ R TEGE RAETZTAFA P CR, AT
W RARBE (AETHE-FRGE -, Tk -0, KIAAHL
ERRT), FERMF CREERIEE%

B, WM ABAHFRA P CRBEGFEEELEENM B, HATK
M A, M) B ARIEH L 6915 &4 T 5 SRS E AR L 69K T a4 (48
LF 5% R H S, KT EE R, RILA R T ).

Rig, Pt B (EATREER T, 7 ) RREFERXLRGHH
K, B GFERF AR ETGE L. HRPIEA, 515 8 H 3R T %
AT B EG G FAZ 8. RsF &5 E G RGEMATE
IEFING, RFPAM B F41Z X 5K, HFEIM B @A P C (HEAHKR
BNT, BN ) BHEEBGRTE, ¥R HEREREN R4,

ERTART AP C R ERR T LK. AP CHEFEARGRT
R BRAA R P C AR TR,

(=) BT HF AN
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LR P CERPIEHTRE, TAELTHIAM D ER TR (AT
FREEAS LA G FORBIRBL), AR P C IR T 208 (48
LT H— R HE R, ERHDBERE, ARIERBF #4526 b ik
R4 F 4 0 o — RO AR 0GR P49 5 R (AR T & R %
ZHAH). R P C e RAAM D LZZPTHA R, AR e RUh B 0,
it quota_d, FFIAS— R HA KT 94 (32 quota ¢’) £F A
THR P . AR D BB P CREZGKT (EMFET) B, BPTH
Ko (AEHRH) LELA P C, MERA P CRFHEIREG T4,

LAY, AF C GREMALEZGHHFR, ABFHF A quota_d
R T LEB L RAAM D, ZRX PR+, T &84 quota_d #AT A F AL 3L
1FE 65— E IR &, RREZEH BPAM D 69T e £T &
AP P C BT#EHART 69250 quota ¢ AT B AT R 69 5 — Ao B HAE
&, RBRHFZAEA P CoHARKE GRP ORI, ETH—FELAF
C A5t L—RFaB L ehirints & (Tith Txlin), TEARA K
Pephdingkey. L—RETEHB X HEAE, LTARETRGHA TES
RE R 5 64471245, RERA P C A AR P 69408 quota_c 49 #h 5 ARYE .

etz sh, FP C & RAELAG X GHRY, BT AARANR L0 IRIE
W, AFERAPITI G m R s 7 (AP C) H2HA RT3
quota ¢’ 5 3545 694K, T FH quota_d #5942, F Téds (AP C) ELAAR
5 RATHT A 6948 69508 quota_c, HstA, FUA Rk i2E L8 5 X
((quota c-quota d)=quota ¢’ ) M. #t—FH, &I AF| K KA 12E
IERSEd T (A P C) 454 09 898481 quota_d KT, 464 (A F C)
KR GE KA PTHA 4R B 698 quota_c X TR, FH, AT H#F
K2 Bsds (AP C) BEFAGKR TR quota R FE.

Bk, AP Co Rkt LaeXHHR, LXHHEXTRTH:

Tx=( Tx_in, enc(pk_d, quota_d ), hash(pk_d), enc(pk_c, quota_c’ ),

hash(pk_c), proof((quota_c- quota_d- quota_c’ ==0)&& (quota_c>0) &&
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(quota_d>0) && (quota_c’ >0)))

B LR Z G RA, Tx_in FTABREA AR S 698, KA P Cik
KA s d ) PR 69 R 6940869 R R . enc(pk_d, quota_d ), hash(pk_d)
TR A AR R G %— A, R P C &Aut) D K% 694K T 6940
H quota_d, 7FAERERALAY D KB P C RZ 69K T 6948, enc(pk_c,
quota_c’ ), hash(pk_c) T AZZfFE A KRR L 545 A, REBEA P CER
BAX T A S F A9 AR T 94T quota_c*, ABL FA P C KEKR T ERF
GRE, Btk A T o R R A KR H T BIER AR S
agaikE, BT IR E AR R G AR, R T )R agiaia,

B — R G Lk, TURLE R GHe0Tr (A F CARELTHAM D)
PR Mg BAKRE B AR $dh, At U5 X Hegbizhk, BAA P C
R RFFL R E R, B, @it 4B AR P 6 BRSO AT B AL 2,
Fif it Ree GRS R M, ARY T X HRF e1afha,

AETEM, B 4 87 TR FRLOANBEGLSAEZTETRH, L
AT

B, AP CEHRRLMGHM DR E TR H. £HPAM D E R
FWHE, AP CAHREFHPIXG YA ERFGEH (ML TE TR
A F R, TENE—RH, RIAAHLERT), FELHTETHGE
FARAS LR B (A8 FH = F0RaGF 8, KT ey 5 =50,
PRIy R A0 HE T ).

£k, AP C(HEATRELRS, #h75) REMEFELLR ST
K, ZRGFERFTOERTPEFGE L. AR B, ZEEATRTHK
FHAT B RG G BAF 8, RsF EiE G F R EMATE
IEFING, AP C %AZ SR, FFAER P C @y D (4 FR
BTy, BT ) #HH EHBGRTE, W6 FERERE AN Rk,

KRG, WA D EEMKBR P CHBORTE, @3t EEH 69T KL
%R F C.
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FHAPF CERTREGRE, UMD ZRT B LK., TAER
3, EXGHARGE, AP CFEFEH KT RIS, PTHA QKR T
G AEUR IR AL PC AR BRGG T A8Y R A BUE

(=) THEMNE
L P CEZELTHM D LA, AF CE&GLTHAM D ag4RATIK
PAATICE, AAZERT (METE—FTR) BEMER. mELTHAM D

ERKBN P CELHAERTE, BLaRBRELRTHHFR, ¥5M
P CREAZ PP HeRT (1S THZFR) EBLH P C,
Mt A P C IR R H AN

EARW, il (AR TN D) KA R HiE K TX 6§ X H B
R A

TX=(enc(pk_c, quota_d ), hash(pk_c))

ERHHRTUAER S, KRB BT LTVAM D (FedtdFr)
BB 0 T 0 BFARAT B 69K T 6988 quota_d SEAT A AL 3R, H g, Ao
BRI AN KT EER quota_d, H—NAAA P C (FEEN
7 ) B4 pk_c. TRILZ SN, I A P C 894 69475 B, BHe 4 pk_c
#9957 18 hash(pk_c), 1EH X HiF Reg—3 0 R iE B R4 A 4.

AR THEM, BSLETERNEGLGFAEFTR, Bk T

B, AP CHRFE PTG TERBLLMTHAGVAM D, EIAEZR
EREDEEES

Hok, M D AIRBE A P CERGT2EH (HBETE TR
G F BT, FeF —8, RIHAEZRT), el AT 5T
B AR R T B (S TH TR E BB, RPGF
B, ARILHAEITET ),

FR, g D (AT RIER T, B ) GREBEFELLZGE
K, ARG FERT LERTEHIGE L. AR A, HZEEAHTKTHK
FAT I B EEGMmEEF ., RT3 L i Rege kit
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IEAING, RFHH D RRE R HiFER; SFAEVM D @R F C (A TR
BENTr, BENT ) BB RTE, KRG KSR E N R4,

ZRA P CRART RHKEG)E, P D TR T R, TAEME
B, ARXHARE, AP CEH#EHER QR GEFIEHE o, FrEfegR T
R BRAF ] P C ARG TR e BUE..

B EREANHET, HRAT AP EERGBLEG 2SS E, &
R RAA F R D 6G T A e SOTEE B A REE B T 49K T a9, Sl
WAt A RSP RB R PR AT AFLE T X, BT XHRT6
AL, BPAEA % RAATAM AR Sebh P & SATRHG LK, APESK
K AAM F 0 B BT A R A AR G REEL, ARERT
KA AR, XRE A, ded ERplF ATiE, RBRTHER A 9K
T AT TG B LK, AP BTERT AECRL XA R P ST, B
ATHARE B, B kX T A2 69 R 5 B N R 3st, A X oesk
BARAG T, Y. T Ryt RS RIER T H e ALK
Fad] SE b, BEm AR PR RAR AR T

LR e, E#RBTHFEGR TGRS T, BRI
AR H CHATAFLIE, AmlERT ZHRF BRI HI1ELE, B, &
BeB L KA LR FRY TR 6 A g &,

R I RHPIERET AT RGO T RES TR, ZILE 6 AT
R, i

S301: ik AR IRER SRS, HAIFESOTE — TR F —

S303: ARIEFE —FRGF —HH, RALEJIALFESGE T
B FE BT, F—FREE T RGEETE;

S305: FiREEH @ RRELAZ HER, A TETRENT BT
BBOF KR, L, RYFRT L H TR E L FAR 64

15 &,
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S307: & R¥eshst R ik K#ATIIEE, PATKHHR, HiFdse
FRREB BT IRIEANT, FTFRHITERB AR R4,

BERGY, WEREEHSOE T RERAF ZHREATIHS,
WA F ZFRGES AR LB TRES B, B, BTG RK
FING — T RAF ZF R G HCF AR, AR R E BB, AR
B Iy 25 Z T Kk ARAE SRR F RO s B — TR F — 5
B, AT A TGRSR PR A% 69 3 — TR 69 80, ARBVRY L 5 BALGIHEA

Fit—F e, BRFEH TR E R, RALEJIAHTE ZFR
6 5% R, TR F —FR G F — R — A ) B8 R A i
N, EEE BB H A A R R . RAZA X, A
B B A, BPARAE S G R AT R B E R R B RO AT e 5 A
¥, MAABFBILEE JHUFBRBAINGE RTINS IHERP, 448
FE—F A LR T REBGEZRET (AR FE KRG H ). %
K, JEseoml b, s RO BT I — 04 A B R SEVAAF B ) —An 3 50
128, HEF I ERHE GHBF AT R B T ARG HERY, %
FIF ORI T REEAS L) 69 A5 &,

ERRAZEFHHENF —FTRE H ZFRB GEFEERAT, TR S

T E B BATE R AL (GRS (MEH 26 B3 — NN ) Kt
TRIENTr, VMEFTRIENFT AT R RRA R G554, ke F— TR
F—HOR, EBREER, AL TR O ) KR AR AL R )R R AT,
S X — B AT I 2, W Z ALY R 53k R ¥ 357 69 4 e 5 e 64 ALK,
M, T A R, R T RS X G e ez &, Bk, T
VAE B TR EE AT 6 AR REALB AT A0, A R R EEA T 69764
H RerT I A ATIR %, AR LS 1 A4,

FE2HLAR, ERALEBRITE —FRAE TR GET I
i, B R PT R GRS & R Aey, AT R R 5 BT e

Vricd
FE o
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TAEME], AEZAGTLTERATRHeARTE—LASF. £iZY
T, F—RHREARAFTAE, FZFREAART. Pradieg T Rosk
GRS E, FILE T, 03

S401: % it RAEAS ZAR AT, MR AFAEAS 60 o eh 5 —HUH;

S403: RFEFH A HE —HH, KA L6 J[HATHESGRTOE =
A KEENRPHERRR;

S405: #d e kAR HE R, B TRENTHESFHES R
Ty Hd, RHFERF OESNKT G E a2 6912 &

S407: e R¥eskst X i KAATIIEG, AT DHR, KFiFE8e
R EBIHENT, HFRIITERB AR,

FERP A, KEROFRALEJBEZRE —FREF TR
B (RFERENEFE RO GE) (95 X, HATE Z A L4
VAL, AARE R TE ARG GRAR, S R BT,

5 1 R T R TR 7 BADAT B3, KW EHH)L
REET A TRBEHGTREBRKE, SILE 8+, @i

F—FR A ALY 101, S LTRSS, AT T
IR 5 — B

F B AR 103, RIEF — TR F —EH, AR BGE =
TR F ZHH,; F—FRE R ZFORGERTE;

R Gtk REAAE 105, TRIEE T ERIBELRZSHFHR, ATER
REENTHBEEASNGE KR, £, RHPFRT et KR %
Z B AT I B S FF B 6 F — e B RS &

NS 107, £ R4hst L 5w RAATIIES , PATZ iR, M
ARG T REB BT RENT, FRPIITERENR P4,

B 9 R AP HEG—AFHB ST RENEMTER., FAFE9, £
HER, ZETRGOHENER, THRBLAFENHREK., NkiEo ., 4
1435, L, BB 25 5T 4L 6L N 7F, 4o 5 ik AL Bk 25 (Random-Access
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Memory, RAM), 4.7 f6iL @453k §) K M A4 (non-volatile memory ),
Blhe £V | NEEAEESF. SR, 29T RELTROELMLSHE
Zog B,

IR, MGG RTUBLANREXANLEE, AAFER
T vA Z& ISA(Industry Standard Architecture, T lbAF/E/RZR LMy ) &,
PCI(Peripheral Component Interconnect, #f % 2k # & i% 47 /) & £ X
EISA(Extended Industry Standard Architecture, ¥ & T bArf4#)) L &5,
PR RTAS AL E L. HBLEL. BHERF. HRTEAT, B 9
FAL —ARE ATk AT, 2 TR TAUH — R E R —FF £ 69 S A,

AEE, RTARESF., LR, BFTACHERF KM, FERF
RAD QA5 TGRSR A, AHBETUNCEANGREHIBAHE, tH
PR A R LT E

L3R B NAR Ty KPS ik 3 ik IR L 69 it AR B N A R R IR
A7, EREZHEER LN RATRRENTREBEE. LEE, PITHHE
FT A A 9A2 T, I EAR R T AT oA T 424E:

LB RFREEB TN, AT FE — TR F— R,

ARAE F — TR T — R, R 095 R B R B —
KRG FHZFRGER TR,

TR S 7o R AAR L G H R, A TRRTRENT B0
Gk o, KRR QN E TR R AT F G
13384 % —m BHFAZ B,

B Xt af X G RATIIE G , PATR G R, BFEHeE =7
REEFS B FREENT, FHHPATLERBE AR Sedt,

Likde K F B 1 AT BB R AR T Rksk o) RSB L EPAT
B ETVA R TAESR Y, XAHLERZ RN, LEETRLZFER
WS, RAGTOLERS), EXRILEF, LT EGETRTAU
SRRV AL R L LV EE RO E SRR W R L E W E R Y W R L P
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FERTURBAALEE, @iEF 24AHEE (Central Processing Unit, CPU ).
W 254 32 % ( Network Processor, NP ) 3 ; &3] A2 #0515 5 4 2 3 ( Digital
Signal Processor, DSP). # Ji] & & & % ( Application Specific Integrated
Circuit, ASIC ). 3 =T %742 1'% 71| ( Field — Programmable Gate Array, FPGA )
A LT RHBEZFEMS . S LIRE RRETEREM. 5 2R,
A FIRRA PAT R 5 ZHRA T AT 69 STk FRAZHEAER, @
AR RTURBAE B K ZRERCTUARMETFAGLEES, 4
B 3 B 65| BT T 64 Iy ik 6 3 BRET vA B BRI ) B A A AL 38 R AT
Tk A AL 22 25 0 69 B BAR A A S L B PAT TR, AR AR SR T
DL THAAE S, WA RS, THERAEAMERE WTHRE
TRAEAEE. FHEFRAABRAG AN Y. ZABN AL T A
%, REBERAMEPOEE, SoLmt TR EEFETR.

TR TREETHATE 1 FRERT R e) TIREHS K EIATE T,
FERATRREGTRESRKEAR | FrmFablehbe, KvikEk
Bl o R B A,

AW ERGILRE T —F it AT AR, 0 BT ik A
MRAE—ARE MR, E—AREMEF LFERL, TS HROE
SAERAF 0T REPAITH, RBRIZETREITE | Frw LM
KT R0 KRB L EPATE 7k, FFBARA T HAT:

Lt TR AN, T AFRAL 0 F — TR 69 F — R

AR5 — TR — R, RS F TR F R H—
FREFE T RGER TR,

TR S 7o R ARG H R, A TR RENT BRS04
FoFR, P, RHERFOENE RRGF ST ELEE
FFEV 6 5 — I B BHE &

fo R R Gk RBATINEE . PATR Gk R, e =5
REEAG BT RIENT . TTEHATE R BN Kbt
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5B 2 RAL6E T R4 W48 7 kA0t ik, K9k FE4EHL
RAE—F AT RSB T B EE, 2UE 10 i, a4

Te R A TALR 201, BHREB LM, BT FH—
A

R B AR 203, ARIEF 209 5F — 8, ARSFRBORTF
SR FEERD LR,

R 5k RAEALHESR 205, $B 7 e KL AL R, A TEHEANT
BBAEBGRT, £F, KR Qs R P o5 B AT 5 4
G133 0 5% — e BRFAZ 8,

NEERLIRE 207, 2R S4bst L i REATIES , #ATR K, 3545
BBORPEBIEANT, FHIUTERBE AR A,

B 11 RRTHF A FHG e FREGLEHTER, HEAFE 11, £
A E®, ZRTREGaFELEE, TRBLCHFENFEX, MLEo,
AR, BF, AMETROENE, #loGHR MIERE#R
(Random-Access Memory , RAM), & 7 483 @ # 3 §H A M F i 5

(non-volatile memory ), #ldw £V | NMEELAHEF. BR, ZLTEE
5T R 45 H A 5B E B e AR A,

IR, MEED M ETABLARERMELEE, ZAHREL
T VA & ISA(Industry Standard Architecture, T kA7 B RZ M) B &,
PCI(Peripheral Component Interconnect, # X 3% 4 Z % 47 /) ¥ & X
EISA(Extended Industry Standard Architecture, ¥ & T bAT/E4&HM ) L &5,
PR S AT AR A MG R, HERK. BHEXRF. ARTAF, B 11
FAL —AE AT kAT, 2 TR TAUH — R E KRR —FF LR 69 L A&,

FikE, ATHEMER, iRk, BETAQERFRD, FERs
R @35 FAGRESR A, AMB TN GRIEHERAME, 8
PR S A R LT E

S 28 35 ANAR By RS B o IR IR L 69 3 AR T BN A KGR
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17, EEFEEEHAATREMGTEEBET. LBE, JITHHE
B B 89 A2, BRI T AT oA T B4k

Ltk AR AR, B T F —HO,

RIE A0 F — R, ARFHEBGRTOFE N, FehRPe
KA KB,

e REAM L Gin R, NTEaATHERFEBONRT; £

V. R GiER T CaEA R P o) F SR AAT A E LB B 6 5 — e K

A
HAE 8

PR AEST L G RIATIRIE G, PATR GFK, HFsb KTt
BEENTT, FRPIITLERBANR 4,

LR KB EE 2 BT LGB T e AT R ks 6 T4 K B HUT
W ETUARLATAERE Y, RAEGLBEFI. LEETRA R
wHRG R, BARETHAERS, EFRIEREY, ERTFHQESTRT A
WAL 2 R AL 09 B R S S Y e aE A TR, Eikegkt
FERTURLBAALEE, @iEF 24AFEE (Central Processing Unit, CPU ).
W 244k 2 2% ( Network Processor, NP ) % ; &7 242 #0515 5 A 2 & ( Digital
Signal Processor, DSP). % Ji %& & 9.3 ( Application Specific Integrated
Circuit, ASIC ). 13 T %442 11 % 71| ( Field — Programmable Gate Array, FPGA )
A AT RBEHES . S IRE RRETEREM. 5 2R,
A KR ILRAE PAT R LB T AT e &7k, PRAZGHER. &
FIAE IR BT A RSA BRI H AR BT IRAETF GRS, 45
BT 3 KA BT T 64 T R 64 BT vA BRI A AR AR AL AL 2 R PAT
TRy AR EA AL TR R GG B B AR SRS PAT Tk, B AR ST
WAL T IANAEE, WA, RiEAHE, THEAEAMERE LTHE
TRAAME . FhHEFRKABRAGAENRF . ZHEENTRALT G144
, REBZBGEREMEREFOEE, S5ERM TR AT HGFIR,
WX ETHATE 2 PEATFREEYT2ESEIPIITY T X,

kne

N
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FEIAAT RO T EHSEELER 2 T Rhbe6k, RKeiFEik
) FE S R B IA

AW EHB)EIR Y T —A T AT AR, T BT A
NG —ARENEF, E—ARSZNEFLERS, ZHS LW s
3 AR AR G0 TFREHATE, #8120 FREHITE 2 FFF %364
TR T R e SR EPATH %, FFEARA THAT:

L A R, AR T B — U

AR T2 H I, ATFEBORTOE KB, Te5KT6
KRB,

e RRMELAM T HIHR, ATRaBANTEHESFEBGRT; £

T, RGERT QAR T F B AT F LB EF R G F A B
GEES N

B R st R Gk RATIIEE, PITRGHR, $FEBGR T
BEEANT, FEPATLE R B AR 4L,

AARBAGEARAR] ELAE, ARPGERGITRBEA T . F4.
KA FAARF E o, B, KLY TRA T4 LG, oK EE
Bl RSB A @ ey FHRGIGH K. mE, KRELWNTRALEA
BB A A T FAAT M AR KA 6T FAT B AR (L dE (e R
AT RE k% . CD-ROM. AF H45E 4 ) EREGTFHNALR * ol
7 K.

AK P RLRBARYE KK F3ub6q 7 % & (R%). Fit FhA A
et AAR B A/ R EE RAGE ey, BEMT bt AR 1A F IR
RS/ RFERFHE—RAER/ RFE. ARARB A/ RFERF
G RARFe /) R AR LE G-, AR St AR 5 48 42 A AL, &
R EA AR AR AT HARHIELEREOLES AT A —A
LB, AT AT ALK AT S AR SR A IR &0 AL T B HAT R FE A
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AR T EREAEE —NAERXE AR/ RTAEA —AFIEXZ A7
AEF IR RLAIRE,

I FAAR B 48 AT AR AR AL 7| 5 ALK H AT G2 S 4L 22
RV Ty N DA G FAT 3 Afik 87, A A izt A ALT i
R 4847 A QIR AR BN, ZHRSEKE ZINERLZE A
RAER S AN AAR e ) R IEBE —AFAER S A FIEF I8 Z 6 T ht.

R HAAR 48 AT BB S AL AT AR A AL 3R R A
B, AR AR AT AR L PAT— B 5 IR B4 T A A
FHLGLTE, AF et AR AT A2 % & L AT 36 SRR T 20
ERBRE—NABRXEAN RS/ RFTIEE —/NFAERZ AN FEF T
T Reeg IR,

F—ARARGEE Y, FHEREOE—AREZALES (CPU). WA/
WidEn ., N fan f,

P AT A L4 AU AR F e dE R A G55, ML Bk 35
(RAM) Fo/RAEHEMAFFHN, R EAHEE ROM) XA HF(flash
RAM). H A& FAT AR 4G 7.

I EAT AR QAR A A e AR A T4 5) A2 3F 7T 45 Sh 44T 2L
W AEAT ik R AR R R IAZ & A, A5 & T AR BT s 484 SR
Hy. R GRS R EAMEAE . AL BAEAIR 696 F G35, (2 RFR T AR
TR A (PRAM). #AEMAARAEMHE (SRAM). 3) & G IR A6 5
(DRAM). HAuX B ¢GRAAERAMHE (RAM). REAHE (ROM). &7
PR YAz R 444 %8 (EEPROM). B AiSeR S M A3 K. Rk
FALAHEE (CD-ROM). #F % Fhhe ik (DVD) R A4S A0k, 7
G XA, R R A S R B R S SATAT A AR S A
TR T AT AT Bk &r 9 6945 8. AR BRBARX P ey e, R
IR Q365 48 05T 4R 4K  (transitory media), 4o 4] 69 303845 5 Fo 2k
.
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EEZVAGR, RiE 03, 08 K& L EMAITRE LG
EZ e as, ARRFeFE—Z7 2 E0dR. Fk. ARIHFR
ERR QN EEE, 7 ALOHEEARHIH L eEE, AFRLH
AL, FE. BeRFREEAGEZE. BEAF L ZREGF
AT, WiEd “Qi—A .7 REWEE, FRHERELEREE LY
A2, Tk, BaRRARE TIEAE S N GARR 2 E.

AAFIRIEARN T LB &, K eg Kb TREEA k. ZASGTH
MARS = oh, Bk, K¥FET RA TR EHI). TR FEHG) R
OB AR AR T @ 6 EARA N, mE, KPETRALE-ARSAL
VA T AT R AR R 6 LT R A ( @aE e IR T A AL
H14%% . CD-ROM. RFHHEF) LEkeyit LA = ey K.

VA LT IRAL ) A i 64 et &, R FIRREI AT . 3T AL
BHEARAAR KW, APFTUAR S BT, LERTFHGHETFR
B A AR GAEATIS . F R, RtF, HE S ERPEORAE
RICEZ A,
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BAIER B

1. —F R TR TRES 7%, 45

Lt TR MR, HR A E — TR 6 F —HU;

WABFTEE — TR FE — R, HEFEBGE TR E
ATk 5 —F R 5 Prid 5 = F R ey £ A R R

FoREE 776 RIRML ARG HR, AT T IRENT A k154
Be s =R, EF, AR GHERY QPR E S FRGF R
AT Hm 58 AL 38 5 455 64 B — e SRR G

A R S at Pk L ik R AATIRIEE , PATHTE
E AR 0 5 SRR AEAS B TR KRS AT, S PATL
3

L HER,
RENFTE R B

2. MABAA TR | Frid ik, PTEAR GiERK T QIENPIEE —mEHK
HAE &, BILRM G —A0F R PTE F ZFR 6 F BB AT A A 2
GELF

HF, A FE—mE RGN IMANA TS Z TR E BB, 5
— BTN FTIR T REENTr 604

3. ARERAIER 2 BTiL ik, PTAR G R o & QLIEFT R TR AT
b9 B9 ATIE &

4. ABIERAIZR 3T Tk, PR T REEANT 69N 69471745 & 4 P
E R IREENTT 6 A 6 A

5. ARBAAIER 1 TR F &, RIBHEF —FRGHE — 2B, 2k
BB FE TR E KB, @i

WA B 5 — TR 5 — BB, R E8) B TP AR R 5
Bt

6. MRIBAA R S Pk ik, KA EGHEAEIEE ZFRGH =
A, iE:
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FBTIE 5 — TR 09 B — R e — MALEAE A BT ik 2 6 A ad i, F
Pt i ) B S5 0G0 o A T BT IR B FOR 49 B RO

7. RIBERAIER 6 Tk ik, PTATREEE 7 6 Rk L AL GG P L
Bk R, iR Q3 E 5 0 BT R ALE.

8. MIEBAIZR 1~7 ZE—FTRF ik, TR KRGS LM QIEAFH
RFRIENT IR EF — TR, WHEHFESGE TR E —HH,
F&:

AT A FORIEN T IR F — TR BUL, VEAPTEAFHA65
— R F—HH

9. HIERAIZR 1~7 ZAE—FTR T ik, PR T RSB LM CIEPAET
A O LB TR RN LG F — TR, NARFESGE—
TR —HH, i

PR )AL 6G F — T RGEE, HEAFTEEFRBGE TR FE —
.

10, ARFRAER 1~7 ME—FTET %, PTATRER M4 Q4ETE
FREENTT 5P TR 7 R RFRAG IR, Pk TR IR
OEFTR TR L 7 QTR T RIEANT B IR 5 —FR G EH, W H
TN E T RGE T, 045

PP iE W AR IR AG F — TR B, FE AP RFRSGE — TR
F—HH.

11. RBRAIER 10 Bk 7k, TR SR biE @i R403E90,
B TIERPATIE L HF KRB TR TR R T EHA NE TR AE
B 5P ZHB A, FTATET R B A RARPTER 5 iF KA T4
G F TR EH

12, ARAEARA| R 11 APk Ty ik, PR R4nifE 88 ) TR PTid 5 =
HBRKTER, AT REL S ELARITAR HIFRATATHA 695 ZF R
BHRXTE, FH, PITHERGERIB AT RER TR EHAUE

(Cy
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ZRRERF DN TR,

13, ARFAAZR 10 ik ik, FERHHR T ECIETET R R
5 6y E— R TR LD GAFIRE &,

14, RFRFIZR 13 Bk ik, PRARRER T A6 L—R TR
B AFinAE B, BAR A PTR R skbh it R4y, Pk E—RF RS L
AT E.

15, ARFAAZR 10 Frid ik, PR R FiFR T & a3t PATAT L L
D KRG TR TR 5 KA 05 R R AT I B EHF
B4 5 — I EHHAZ &,

16, RBRFIZR 15 Frid ik, FrdZ Gk Rd Qa0 PTiL s —n
Hz &, BILRAF A F HFFPATITE R 53 RSB T FR 4
T BHH 69 5 R QR BAT e B R AT

HoF, B H ZmE BB — NN A TR E ZTRGEH, H—A
N BT R A6 Ir 64

17, HRFAFIZR 16 PTik ik, FrA R 5id R ¥LQEAT IR E
T 6 AT T &

18 B AIZR 17 Bk ik, PR R4 H 7 69 NA AT 715 &
FIT i F R A% o 7 64 4R 6499 A 1AL

19. HIBARAIZR 1~7. 11~18 ZAE—FFRF %, FrikE—FREIKS
Tk, Pk ZFREARANRD .

20, —APR T R a0k, Qs

L RS, A ARBGT e E — 3O,

RABFE T2 F — R, ATHFESGRTOF T, Frafse
5 ik AX, 7 4 KRR

ey R A AR 51K, AT RN T BT dfss8 R T;
A, AR G R Qsad Bk R h 69 F Rt AT e B AL B 45 3 64

5§ — A B HE &

N
a9

&m
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FEPTR R34k 2F T iA R G RIATIRIEE , ATFTR R Giw K, A7
RIFEHEB YR TEB I FTAHANT, FFPITERBNPTER R4t
AT REEGTREBKE, 05

T EAE, RIHRFTRESFAN, AEFESGE TR
49 5 —HU

F R TALR, RIBITRE TR F — A, RS R
SRR F ZFH, RS TR ATEE TR ER RE;

R H i RE AR, TRELFORBBLRZGHK, ATEHTR
BTSSRSO R TR, £, TEXHERT @E Tt 5
R E AT RIS IR 0 — e BB L

NEEAE R, JEPTiE R af BT iR 5 RATIIE G, #ATHIER S
R, FEFESGE K RESITETREANT, HEIITLE
NFTE X Hegk,

22, —HAd IR, @i

WIE; AR

W HE AR FALT PATIE A0 AAR R, TR T PATIR A EARIAT
B A% P A 40 2 B PATVA T 3tk

LTRGBS FA, AEFRSNE TR G I,

WABFTE 5 — TR F— R, PR F TR H 3,
Pk & —FR 5 ATk % — R R e KR TR

KRR T O RRELARRGHER, N TOTRENT P EIF4
Bk FR, o, PTAR SR Qs it F R 69 % ZfHat
AT o 58 4L 38 )5 43 3] 04 8 — e R BUE 8

PR R B st rik X G RkATI G, PATHTAZ Gk K, ¥Fr
RAFHEMS N E R RES DN TR TRIEANT, HFERATERG ALK R
#E

23, —AP I BAUT s AR, AT AT 3 A AR A A K
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EART, FTE—AREANERF LIEREL, TEARAS A AES N EAE
698 TR EPATE, GEB AL PT IR & TR S AT VA T 34E:

Lt RSB, AEAEBGFH — TR FH —HH;

WABFTE R — TR FE— R, HEFEBNE T ROE
Pk & —F R 5 ATk % —F R ey £ B RE;

TREEE T o) R LR L G iE R, B TEOTRENT B TS5
BOE ZFR;, HF, TEAR SR BTt ZF R ey $ 4ot
AT Hm R AL TR 5 4R B 64 B — e B R U G

PR R ST iR R Gk RATIIEE , PATHTE R i K, AT
R F ZRREA B PTA T IRIENT, FRPITLERBAPTLR R
4k

24, —FAR TR TEHHSEE, O

KB AR, HHCSERSFHN, HEFEBOTE20E —K
B

KRR EAR A AR, ARBPTE T A6 H — B, HEFEHBGRT G
BB, PR F AL AR T £ R KR

R H i REAAEE, #h 76 REELRTHIHER, A TEaNTG
BITAFEAGRT; L, AR HHRK Y @ Pria X ey H =400
AT L IBEAF B 0 5 — Ao B HE &

NEEAE SR, EPTE R gkt ik X Gy ig RATIRIEE , PATHTER 5
WK, KRB RPEBI RSN, FHEHITLEREAER
Ptk

25. —APd TR, @i

IR, ARk

W HE BT AT PATIR A0 AR 3, PP T PATHE A L AIAT
B A% B i AL 22 B MAT VA T 4R 1K

Lt RAEH ST, BRSO TS — RO,
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WRABPT AT 269 5 — 2, HRFHEHGRT G E ZHH,; FERe
i K P ey KA R E;

el R A AR Gin R, A TR T B EFEH 0GR T,
b, AR HHERE Qs kK f ey F —RF AT FELEE1F3] )
% — A B HHUE B

FEFTiE Rt sd ITiA X G RATRIEE, PATHREZ S K, ¥ A7
EFESGR TR RN T, FHPITERBAPTER etk

26, —ArI HEIT AR, AR EAT AR A A K
EART, TE—ANRENEF LIERL, TERS AW aOE S A m A
P 0 T iR & HATH, #8954 AT 1R &, TR & AT VA T 34k

L RAEH ST, A ARS G T e 0 S — RO,

WABFFA T2 F — R, ATHESGRTOF T, rafse
HpAKR TR RE;

el e R R AR Gin K, AT RN T 8P EF538 0K T,
HF, PR HiF R @3t TR T 6) 5 SR AT A B AL B 4T B 6
% — A BHUE B

F iR R S xd PR R 5 i R AT /G, FUTATR R Sk R, A7
FFEB R T BB RN T, FHPITERBAPTE X sk,

27, —H AT R T REHS T, QI

L R TR FAR, HEAFEBGE TR F —RH,

IR T — TR F — O, RA G RO E =R
5% B, RS —FTRETESE T ROGER TR,

KRR T O RRELARRGER, N TOTRENT P iL 54
BOFFR;, ¥, TR SFHERT QEHAE ZF R E 28N
5t 5L 6945 8

BT R e g s BT ik X i RATI IR, PATETEAR K, FKAT
RAFHEM N E R REHSIN AT RENT, FRPITERG ALK R
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4

28, RIBERA|ER 27 Brik 7 ik, RIBATEF — TR H—HH, KA
B8 BB S F R F R, s

F ik 5 — TR 69 F — R F A — A Y ik & e, ¥
FIT i 38 &) R 2 6 ok 74 58 ) PPk 5 —F R 69 5 U

29, ARABMA|ER 28 ATk ik, PR FRAE % 75 &) R SRpE AL og AT ik
XY ERE, & QI E G 0P R A,

30. ARIERAEK 27~29 ZAE—FTiA T ik, BTk —FREMKRA T4,
BTk & R BAR A KT,

31, — AP AT R T LS5 %, s

L RAEH ST, A ARS G T e 0 S — RO,

I FT AT 209 5 — 2, KA Em BEATIFEBGRT 95 5
¥ R = EE Y AW R D B N

el e R R AR Gin K, AT RN T 8P EF538 0K T,
A, PPER Gig R F @b Brif KT 69 F R AR 6915 &

FEPTIE R AT AT iE X Gk RATIE G, PATPTRER K, ¥ A7
RAFEAS R T ES D kN T, FHPATERB AP X3R4k,



