01
02
03
04
05
06
07
08
09

01
02
03
04
05
06
07
08
09
10

K= E T TR R T AR oove e ooe e rreeeeeeeee e et st e e
BB E ML R B e vveree e ee e et e e e e s e e e e e e
- 381
0833 H{ % J0KI 2L — 2 BB GT A A Lo B AR G T e v verevs e e e ees s ettt e
- 385
-+ 387
389 .

BRBEAEE

WMEMUBIBEIL oo
ﬁéﬂﬂﬁmmm-mu

)\Ejﬁ,r‘%ﬁﬁ({:}

T Ao b 7 2 L L T
- 395

- 398
IR 5 ACIB S MU TTMEILE v reeeemnmre e ees oss een et shc e et e e e e e
BR B T SR S HE A HLE cvoveeeeeor oor orr mme smebe e e e et een e e e e
R A g -k o 2 HE LS NN
ML B TR EIR D HE DK HLEI vrovveveoveoronoss ams sn oas teeaes e e et e e e e e e e e e e
- 409
7] LT P TP
mﬁﬁﬁ”mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
- 416

0834 X J‘LE.\E]M(% ﬂ&%ﬂ.{]}%@aigf TR R FE T cvvvvoer e e eeeere e ens e e e e e e e
- 419
- 424
Rl 7 G IR s e LR PP
RUS RIS IE I -vvvevvreerree sommee mmeta et ot bt et e e e e e e e e e e

PR EI AR S WE B o+ veereemroee s em mm ere e o e e b e e e e e e
- 433

434

W AR S -

KESHPEFRE -

W5 E RS SARFEA -

e ERANEKSE

B ERTA

RRE M7= RY -
R EHBZHA -

0835 MG TRE—FFRFFREZLIREFRETE -

0l
02
03
04
05
06
07
08
0%

BUGETEBRER -

B T QA - -0

L L 5 T T TR
. 447

?#%\mﬁ

- 452

BEIRERE

B %

- 374

377
379

385

391
393

400
403
405
407

412
414

419

421
422

426
428
429
431

437
. 437

441
443

449

454

- 456

459




FARFE

NFRERCREED(Z) (K1)

10

01
02
03
04
05
06
07
08
09
10

0838 7
0l
02
03
04
05
06
07
08
09

B TF R FTIEZE coever e eeens

ZeRFRE -

Tli%eIE -

mAkEILE

ZeTERJETERE -

ANEPAR—RERBRERORBIER -
IS ARIBIU oo

$ﬂ¢ﬁi?%ﬁﬁ%f&

AR ARBILZL e

0839 Mg 2s AL —RFRMREZOREES

01
02
03
04
05
06
07
08
09
10
11

HERMEEMSTA -

Vi

- 463
0837 ZARZE TR — R IFR AR IRFRFIET e ee e oee e e e e e
- 466
R BT AR S TR o eevovereeee et et et st e e e e e L e e s e e s s e s s s s
R - - O
BRAY ZE 4 S {HEBE ~vrvevovever eoe on e ees ene e e e e e he e s L L e e s s e e e
e = G SO
JNFEBE A B e e e e e e e e e e e
- 476
TP BEQ AR e veees ore oot et e e e e e e s s e e e
PRI BE vt e e s e e et et s e e e e e s s e e e e e e s e e s e e
BT A TR wvvvererorees e st b et et e s et e e L s e e e e
. 486
T T T FEBE L v vererrrreaen oeme e e et ot et oo s e e e e e e e s
BB ZE A TRRBEE v verveeen toe et ot et e s e e s e e e e e e et e
LS E A T wovvovernreseetes e tos eht sttt e oo et et s e e e s e b e el sl s e s s s
BRI BE A oo eoeovetos ere oo b et e L e e e e e e e s e
- 495
- 498
- 498
IS RIHE IR F 55 B2 A 7 o vovove veere e e een e e e e e s e sl e e e e s
TSI E AR AL A BT SR BT IR A wvoveverereeene e senee s she e et e e e
- 502

%ﬁl_gﬂlﬁ.“m"mnm“mnm”m“m"m”mnm“m“mnmnmnwumm“m“m“m
G R o 1 A

B 3 -
- 510

466

468
470
471
473
475

478
480
482
484

488
490
492
494

499
501

504
505
507
508

- 512
- 512
e 1 O PP PPN
B P AR A G AP AT o cvrrever e e e e
TR BB A AT evveereeeeneenmeemee mee e ettt h e L L e e e e s
D = B T = T P PSPPI
TR 0 T PP
T T P P PP PR
P48 S 4% ++v wee reeen nne e e e L s L s e s e e s e e s
B TR BE AL AR oovevoreeeerere e e e e
g R - - ¥ PP
S BT AR +ov v v oe e ee e e e e e et e et e e e e e e e o e s e e e e e e s s e e s e

515
518
520
523
525
529
532
534
537
540



0835 Bt LIAE —FFRHt R AEAZ O IRTESS

01 ZRAF TARHIEELAY

—. REMR

B TREEXEMERFNEL R SHE R AERET ZSEF FHNA, BREKR
figk 1R) AR A9 B2 R 5 07 1 S R FE AR IR 0 A BT RN SR IE R BN o OB T (2R AR TR AR R
A BT R HRAE 48 B B TR R RN R SR A R B TR B M 5B AR B 4R RE O, TR SR s AR B )
Progit WASETE AREEENARG IR EHOLFERMITEER, R TR
FRAEIFF B BL AR ER

—. EBRRE

FEYREF BT AR E B (R AR BIEEW BRI 50 MRS
ARG,

=.REAR

FRENEGRILRFTIE - RER TR EERE S RRKMELREE AT FTMEAETH
TFE IR BB R R SR TP R S, 5 IR AT A B0 BB BE T ANl
SO MEHEE N W EELREE ST U KRR 5 T2 LR L R SR IR 2Rl

. E AR
AVRRRE TR TR RARR SR A SRR AR A W BT A RO LB
. BRI

FRERFALNZ BERWRNRE, EHF LT EAREHEE, SEREREITF K
ARAER, AT LAE B LT & & 87 Ko

LT DAREA 6 B AR EMU R RERWIRBERE, AR RE F &30 N5 2
TR, B 3R R HR AOR AR R B 1R S 78 B2 2847 :RR

2 KA R NILITARR AR, Bl R Zig /1 B2 EE JEEST S AL P
B AT /M IIES , 2 ARG 7 05 R 1T 8

3. AR NERSEMB AN IRE, AR REATHSDMIRA FETE T RS
AR b ARIE MR IE BRI Ay N A, BT P IR B SO T IRAE T o

437

I




FREGHREROCRERED (=) (RT)

REFAREBEEREMR BEHNFENTHAREEARNFARRG TR, EFRRLE
AT ELE SRS FAENEIRMIENERSEFHGE
. BRBENE
B4 IR E
1.1 ZHP4HE
1.1.1 w2 iE
FENR mAZEANIEE GBS RE G EEE ARG RE T 4 &8 E R AT
EMHE—ERE

R FEREE N AG T AR S R Bk,

1.1.2 —¥8e

FENE . —MBBRANIBE B -NEEABERERHETHER; —M 2B NHEMER
Herbrand £,

wEFEREE AT EAG TSRS R LB Gk,

1.2 EZMBHE

1.2.1 HREFEXEE

FERNS BEREXEENEER BEGERENEBNREEHRMAEERS,

s E el A L F R E LN,

1.2.2 HHAEBIE

FENE ERBE/DEEE/ME u-HEWIFE EX REBHWHE, WA W AER
G R ETHR; S RESEENHEHEIE,

o FE Fe o R R kR L L

1.2.3 BHFB4E

FENE LTL.CTL #1515 35 X RIAFE ST B A LTL .CTL /A N B R 4 e oo i
LTL .CTL W] i B I 2 -

nEEAesk BB A KR e g, T AW A ok,

1.3 HHEHERB

1.3.1 EIRAI+E

FEANE B RAHE M E ;%) K% Ackermann PR,

s EF Sl HF-H M,

1.3.2 Al E#Ep

FENA AL IEUR R H R B /R H R o R) B A R Ak @ A Bl R AL . S-M-N
EERBRER,

s g S E AR ENER I ERAMEY,

1.3.3 B &

TENE EE 2R E ;P 28 NP 28 NPC-a i . 51| X -FE 75 E B ; B &Y NPC [a] 1 ; EXP -
5] RR . (B [E)) B2 3,

o F AL 5 LSRR T B R ik,

5

438



0835 R IE—FFRMRERDRERS

1.3.4 Z[EE 2%
FEANR S EEFME TR ; PSPACE-[A] B2k 5% 4 % 2 38 ; LA PSPACE-SE 2 [A| & L K 13
#);L 25 NL 2 NL 5 coNL K& (=0H) B EH,
oSS AT ERGIEN ;R RS Tk,
By MREEE
2.1 EXiEF 583
2.1.1 EMXEB5FS5 8
FENE EMCE AF AN ERES ;A5 AL ENL R/ ; Pumping 5|3 ;
IEAIE T B & H
TS A Sk A B AL B E 2 6 4 4 ; Pumping 3] Z2 6942 ) EMLE E 69 3T,
2.1.2 ETFXEXRIESTHAN
FENE: L T XREE/IET VT AL R HEME S M ; Chomsky ;iR EHE; £
T X TRIET WE MR,
w EE AL ERERGEA, L TXRALBE T M,
2.1.3 K ZRH¥
FENE BRI EBAFTHZIES  BRERTKZES WH A4,
S B R AU E AL,
2.1.4 T XARIESLERRI
FENE: L FXHELE/ES LERRILEERBRILMHEEE; LT XHEXES
HH
s F S s ETF AKXk ME,
22 A-HE
2.2.1 KA A-EHE
FEHNE . LEB AFHENIBE Y A-%M; Church~Rosser 1 ; % I B 5 A - HE M
FIKEES -
m F 5 o s Church—Rosser BT (M if )2 J 3 ) A -3 49 4640,
2.2.2 WRE A-HE
FEZWNEA :Church #l Curry B A -EE MIBE LA -TLAER S —1b,
s F AL AN ARG ARES S A1,
223 HEEHE
FEAX K SHFHTZ2ME 45 28BANMNT2HE,
BE®a BAWIE
3.1 BEXS5EEGWIE
3.1 =MEARRF
FEAR MERERF while IR RHEEFOEE RESBEABRFREN o-F 5K,
nF S S while A F A BHXBEFGER,
3.1.2 #HAEEX
FTENE REMBFNERRIHEE X while IR FHATIHEULITEFINE X ZE

439



FREMFREBOCRERE(Z) (H17)

FE SO R RGR TR BRIETE X,
& 5 Ao cwhile BAZ B A B LS AR A5 602 L,
3.1.3 B X
FEAR ZEMFE ZER TRV ENESLRY ELRBMAD A -E S EHE
S F T AR U2 R BN B RUTHE AR R R IRE S R RS L SRR E U N
s EE e b R AR AR RS EAREL S REELGE NS,
3.1.4 ANEE X
FENK BFRSERE S ZEERE, BT REIE XM ROR)E B & ; Hoare
FRARL%
s FEFer R R F R E AN RRE E A Hoare LR LA
3.2 KA
32.1 RGEHEEIGMY
FENE HERHRR
SRR HAIES -
o Tk forf &0 B R B I 8 0095 K (iE L,
3.22 BRAKEKEK
FEAF :0-B 3L N LTL B o-B LB E i 2 T B3l LTL M B R ER G R EE;
M CTL Bl p— R FE 5 4 25X CTL WA R E .
n T EFAEE R LTL 2] w- B ShAue) 3 AR B A0 08 H 0k
323 MEAEEKRE
FERNE BDD W& X A AEXEAE; E T BDD ) CTL £F 5 (L BIK 36 ; 3£ T BDD M
LTL ff 5B A4S 36 s B2 T SAT 9 LTL fF 5 (b AR B4 36 (BMC)
& x5 ok & BDD R AR £ R LTL B 5L G b M A L5 45,
3.24 WERRSIIE
FEHNE FEHLITE Markov 4% ,Markov #5172 ; PCTL \PLTL iF ik 518 X ; PCTL #H B G I
H ik PLTL BBV B 535
w F 5 Forf & Markov MR B AR B AT AZ ;IR T L A AL dF S L B hALey PLTL £ B e
Bk,

t. FHEXR

BB EZ R BT SiIE TREXRMASIL TS S  #¥RTHEACHT
BT E I RE BT B R BT B A E RS,

N. REHRZ A
BEMAL(E B R s R (BB RE RS X (BRI A% .

BB S EB A —F218,Z B VDM B Petri Net

440



0835 M TE—REVFARERLIRELED

02 M 5HFRERS

—. REMR

b B R 4 (Infrastructure Software System) Al FERIE R BB FEE ARG F A HF X
B8RO T BER 55 BRF R G o BERARF R GE AR K, 38 W 40 E 17 M0 A1 B AR B R S5 2
Al B B A

CEEBR T RZI ML T i S SR S st R, T SR ORBIE A TR R E RN
R RIS BT R AEREIR I T A B R X SRl T B SR E R K R T RE 2R
WRISE By 5 Z AR AL

AREEENAEMBRFRRUT S ZRNELTE N BRERSE BEEETHERR . F
(B ¢ 45 ZL A B F R SRR SR AN LB AR, M FEB KRG RRENTF R T E, IR T RERHR
WAL T BEMBGRRATR ST ROEFER, h¥FENFEHXTAROHRRESTE
ARG TR, EFRFEWNBF LA

ARBRA TR —RF R AL B 58 A LTS 10 2R IRAR , R 0 A A RS IR R 1Y
KRB,

2 ARAEZ FIAL R A& LU 2R AR,

LIHEIRG: NBEETHRARENRENE N0 UL ENZE 8 K8, 3 A4 225 A7
fEEIR R G 1/0 45 BB A R, B AR 7 i 4w 1B AT, A R FF AT AR 0 BE A R A0 05

2. BYERG - FEBMEREN I, THHEN, EREBIFERE EERRA IR BITAE
WA, FREREE TR, B RERR LA B ARFOHEER R,

3. MEFEE AL THRNEELEFEEERGOEAMS JREAEAR 22 ERAH AN
BEFEEEAG (S SQOLEIEEEH AL NoSQL HiEEEHAENMEEFLNERT
B I m A

4 TENME . T TRV % 58 E R EARIE S8R, 2 'ITE LM 4 8IS  H A
BREWN  ZREIEEE KB MBI M EE T I EAR RSN EETE,

=.REE®

WA ARRBAES  FENEBREMRG T S LA — R & EBRIERSE HEEE
HAG PR SEA KR AN RHMLIRTA; ZEEM ARG REN T &%, R 5 EITE
RGBT MIF R T THREMKERET RS T RO AR, BRE RN+ HER
T, ZHE KR A TERESOR N EMKF R RE B0 ERETANERSZIE;E
B A &S SER KM R R MU F 80 ZE 0 B0 FIR ) F LA .

441




FRZBAFAREROREEE(Z) (R17)

M. & AR
ARBRE T LR E B LR &
. &R

AIREEF A =P BT AR A 8 AT R

LOREWHE BB S ZRN— BT BIEAR BEEEERS FRGEE
WA AR L EARENE, RAREH RN T HETHE,

2. KEEBR A REE S LW LR, BRI ERRAR RIS T AT E, ALXRPHEEERER
BB Bt 5 TR

3. IREDIIT X F A B R GERY R BT T R, R 2 AR RSP I R AR 6 SCRR PR E BT 9 7
AHETHZE

N.RBAA

F—Wa ERRERSSRERAER (3 R

FEAS EUMREREESES, REREMEM K GRREIL, BT RE RERER
FER, TR BEAR

BoWAS FRRAZFEFEO~12RMN, FEE)

FTERE PR L (GPLv2 .GPLv3 , Apache License %) ; il A #% #1 5 Git/Github; Bug & #
5 Bugzilla; FIRMH X FHTAEF X MEAF R AR FESLE TRARZH G, &
Linux ,PostgreSQL . MySQL , Chromium , Hadoop ,Spark %) ,,

BEEWa HRAIERSHH (9 FA)

FTEASN BEARAREMBIREF(BRERGEN HBEE FREEH AFEER FH
S53CHEHE .10 BHE)  EUML S TR 1E RS B IR H (Zookeeper Yarn ) ; 43 #i 3 3£ S AL i 4
& 5L P (Paxos \Raft) ; £7fff & 48 (RAID i & FF 65 4 oL K X176 R LA 2w ) 5 o0 A 03X
EG.

BIES MEEERGEH (6 W)

TENE THFSING AR EEEAS; ZiRL 4 (Voleano 4L  Orca ik ) ; Z 1Y
HEHAT

EHEES HIBEFERTERL (9 EH)

FEE WA 01dSQL \NoSQL . NewSQL IHEE: IS5 R LA R ENZ A #9 X 5] 5 BX % ; Google
File System ,MapReduce ,BigTable; it 4b 38 X $0 4% % 4t ( Hadoop ) ; Ht Vi @b & K $¥E & 48 ( Spark
Flink ) ; 3 20 K $04E & 58 (Storm (Kafka) ; Bl 4b 38 R %5 ( Giraph) o

SEANES A (6 iR

EENE P REMGZEM, BHE P A (mediator) 77 F1-6 FE (warehouse) J7 3 5 B F AR %5 4% 5 BAF)
F 458 ;BPM F1 TAEUL ; Web Hize 45,

BLEMey BHLBEEPH,3~6 B

FENE B LAEIMEEM KV TR ZRAFRER; A ESRE QI RIS

442



0835 MU TE—REMMRAELLCRERE

8 I R

BNELG BEMRAHEREHEMbRESHEREH,3~6 BT
FEANS - XEIRNENANERERE BEMRAERRZE KRERSR,
s FE

1. RSB ZHARBER Y K&K

2. Bk g =it £,

3 RBEEEN T A AGMFEX o BH;

4. A XIRBE TR RM M 2% LR 5 B4,

5. KRB/ ARERARR,

nHE

L 5 X R4

2. BWEER ARG TR,

3. FH LRI AL TS ik

4. KA K b8 A Z R E TR 5 AK,

t. FHEXK

ARBHOEZ AT, O A 8% F AR

1 BHEHEZ . MWEMKMRITSEAN— BT BEAR BEEEERAR FEHFE
Bl B 1 2% G0 9 2R 6 R SR BB R SR A B T B A T

2. A, B ERITRA R L, G115 Bug fER B BELI GRS HE T
REAFRRES , ERFEFRREBOT 5T RMEE S, R @SR Ml RkeE, FREE
XA R RO F R E R IE O

N.RER AL R

JAME (R IMTERSE)  BRIT (BRITA ) , B (R RIMEA2) , SR (ERIFE
K2 M (ERIMTERE)  BRIR (RRITEKRZE) AT (ERITERE) o

03 RMARGURIAF RS

—. REHR
KA TR A R RIETEAL 25 B A3 A2 e 5 2 556 9 R HUAR B A AR, (R4 2% A3 12
ARG HTELH LS HEAREME 8RB RBERERLS,

AIRAE LLSLBR M RO AL, R BN B R ME TR RER MK Bt LR E AR
%5 By B W IR O ¥ EOR FRL L ELIE BR1F R G R R LRI, IR 1T BT Y TR AR A LR

| 443



FARZAHRERCRERS (=) (R17)

0P 4% B REHE , R AR LA AR A R 0 A AN SR AR U, 4 R A L 4R L K LA B AR
RIBRL R, KB B RS FEAE

= RBRE
BB LM,
=, WEAMR

AR B9 B AR A 8 1 B IR R B SR B 2T 2 A B R R AR ST K 1 T SR A
TR I B A A BN AN R G 4R BB B SEBR L O v, 5 R R AR R LR U BT RE ) o

. &R
ARV N TR S W+ P54 ME IR SRR B4 & BIR,
. FEFR

AR VIR E PR SRS RAASE & 5 RORA R F,

HHESRES BRI G AR SR ok 3 R R E A G AAAES

BYMBRBHHFENER, G SENHRTE LW EXRAGLREAR, NFEE
B, 8 RE R LRI,

N, REBRAR

AURFE T KBS DB 43 S 4R R B 2% 58 — BF o0 U 352 RO AL R4 1) B {4 P ) 4% 03 15 3F
BB RGEM  EEER RN AR5 5 W B gk S JL RV IR SR Y, S
MEFEE Mo

RIRBIHHFERNBERBIZRLUT AN BITHEN 2

B—HT  KHARTUBER AR R SR 4 B R R 5K oL R

11 R HUAR S 5 4 2R 0 1) 20 LR B 36

FEANR N BRAETIRIA RE AR ST R AR R G, 8 A 5947 v 5 813 Fn gl
AR 5 A 48— bt R ) [ PR bR o L B ZRPT HE AT ol R b O A M 4 A B2 s (0 1SO GB .DB . GA
%)

1.2 ZGea H A9 AR R0 5E b

FERNE NBAERETFRMER TR A, S5 A KR TSR R 2, — R &
/I BMK BRI TR FRER GBERS  ERHRERRGET B T TIRE
f1 2hi ) B2 AL o

YENV .

LR A ENIR 4R T, B k4 T AR Y £ B A& A4 w5 A 5

2. I —REREN, N AGRE ARG EDR T — T R G R, R IR T
GBI EEEE NHBCR,

Ao BB IR AT . 2~ 4 IRET

' 444



0835 M TRE—REMFTREBLRERE

BB JHRMERENBSTHRE RERZAMMEER

ARBTTARIELFRF K, R4, WA ol 78 )5 8 E R4 R G R0 b i %
THIRAE LR

21 BEMWERSR

FEAS MENBEAME REHR AR EFOE LA N B
BEWTH RIS G AN FEREMREMNEES, ERESEH®
B W B AT AT 1

YE 23t

1. G547 R P ™ M iR

2. Gy B AR VTR, 35 3R AT B R

22 HHRENSEFEHKRS

FENES N AERRAMMES A A MAT R R H RS, AR S Y5 WS
TG EIH -

YEAL B IT .

1 XL HRRER;

2. U EM G EEN FEHXENHET 8 BRI RS AHE

2.3 WKW ARG

FENE NBYBM RS, BMZE NG RE NARW B AE, i —
PR SR U8 % T B PR B AR 7= 5, A K Y o 44, TR ) T R

YRt : 45 1R — 2R PR I BOR IR AR B EIHT A (R H—)

2.4 REEERK

FEANE:NBRER B HEEFCREEITHEEME TRMREEAR,

RN A B F R B R AR B, AR TR SAN M F BRI (EEE—) . %
FEFELER,

A B ST R IR AT .4~ 8 PR AT,

BEBT RPAETBKMEF KRS S REW T

3.1 RAE ST R

FENE XN RARAEREG  NBANRELSFELHTHERSIFOREIELR TR
(BEH)MEZEFRKAITHNERER,

eI 5 B — R G (B k) , N FAMAE M TR AT TEMRE AT R,

3.2 NRZERMKZEM BT

FTENE EW LREMA, BB AR R RS X ERZRIHES .
KATOMEBESBEM ;N BEMNI EROBARBEL T A= 5,

LRI A BT BRSO ERENCHER, BEERREN S EEW, RITEENE
B LA B B 3 1 B TR L BR A 1 R 4B 1 SRR

33 Web Wi R4 HELR KT

FEHNE NHET SOA 5 BELEMFTRAEIY Web MU RE (Fi RS ) WA RMIELRK
WATHR M A ;48 App F P& it B E/NEF R IT AIAER K S m SRR T 45 & /5 E &

Lra S AR YRR
G|

GHEELRUK

445



FREUHFREROCRERH(Z) (R17)

MR IARNE ZHAE S

(N Az e

L BETHEFFRACHRGENAF TR, BT BB Web Pt RS,

2. R ARB (AT TEH¥EN Web ¥ &), T RE-ZHAM,

AT WP BERAT .6~ 8 URAT,

BIWET HERER

A BITA 455 5 TR R GR U

4.1 HEERAFELRTLAR

TEANF NARNENRREREMERTE PRERE LE(ERE) FHESEE. D
B KN EBRLEMEARAFER EZHIATHIFES.

4.2 FHEIHE ATRLEAR

EBENE NE OLAP HIEOE iR T L RoR M B AN S  E 2B A, iR
AL ARG TR S BT B 2R GELF

43 REELHERIITRLG

TEAFNARBERE BEOTE OHHELRE RRER EENREBIT T .
A BT YF RS 4~ 8 PR,
el eIt

L BARABEARS RENER BE N AR (WBEERXZESTHRFE),

2. BB MALG BRI R B R g &8RN, 1T 8OR & R 5 B A
Wit

SBRETT RIS R SR R

A B ST AT AR I 0 IR SE BB B A SR 3R SR KA LR IE O, A 2~4
SR Y KRR SRR R 5 7T LA S SR R A0 B 4R LB T i S AR 45 B R AR SR 01 o

EEN ARG IAT AR KRBTl B 7 dh BT R TS A R AR E R R
ERWESHREFRGE BTHE REF,

A BTN P BE VR -4~ 8 BRAY

ek B it

L AT 3R 44 B2 AR BB B0 SR B 50 A7, S A L A B 5 I RO R VR LR

2. 507 ABEME T BEENATHE S SR T REN ST 5EIT,

BANET KBEERS

EENAENARHEENES EEE FEAES EERRRAFHRANERFRERE
iz E W R YL 4 1TSS R 55 1n e ITIL AR IR SR R RS MTF &,

AR IRES 2~ 4 AT,

. FHEK
EUHETRE LT AR L,

446



0835 R TE—RFRMRERLRERD

N. RERRZ A
BIF (EEMEMRKRE) BEE (R EMRKE) HEAEMEMIKE).

14

04  ER{FIE R E5H

—. REMR

B ERRGHART RN RENBERHABTER TRAIMFEURTRZBHHERXR, K
HEREHITRRAA A P REZNDAM G, AR 2R A E ML EZORERITR
o BUHERGHERRH LB -RFRMRERLRE, B-IIRXTRELARKHARBAERES
BT M7 B IRER

MEEERESHMATRMUENZEY K, BEEREME 2R AR TEIMP ALK
FRBAR FREMN B K RES B RSP KRR AR R R RS RT
T TR E S FEEM S ENA B AT RS SR FENRE - E ARG R
B R RGBT AT BE ), (S A RE ST XT BLSE P M R AR R G0 f RO R R B B IR,
DT 7853 55 5% 2 A2 BT R SEAEBE ) VT 1) 2 R B9 R R 0 S e it BB g 38 R R R SRR S B (]
WBESs IS B E S AR N EEHAKE SV TAMANERGTEIARMA TEEER
R AR

ARBERAN BN AR ELHZER EM TPFHEERZOCBEH
AR,

Z. RBiRE

BRE S BIFRIT VBRI,

= REBER

PHAERGHRENEREBEREZENRHGREMER BERKHEREWERRRR
TEFREZENE, EERGERSEHRIT 00 PG RBM T &, 7% A8 &R 58X

MR B F 2 ETERRGHBEROMBBLERE S O 2RO RED T 5RITEES, AR
I REANAE DI R 24T 3 A Mk R EIBE ST

M. &S
BHAEREHREEATRE IR - SR OE AR AEMBALHTE, Bi MER 5T
HUUE B ERBT 5 B EBIR

447



FAFUMREROCRERE(Z) (K17)

. REFK

AR R MR — B ARGE B IR, B BCR IR ERIR KO0 47 OREZIT6 LA
HauRiRT .

N.RBAR

ARFEE W0 9 2~3 F 55 (30~46 2208 ), T RIES DR RF R, 5 BEEMRAE
REHIR Ao

AR R 45 A VR R B0 A VB R AN R R LA

BB R RE MR (2 )

TEARE N RRAEE RGN R EZ, N BETRHE REW R 318 R
AL 5 RSB (ABC) , BRHIT B RE N 755K &85 3P T — MR R R ORI BR A E RS

BB R RS BIT(12~18 i)

EFENE NARHEREMOBT T E. BB EEERSWEOHRRGH Ko,
AN B R R R R T R E IR A R R S R R R AR R RS
MY SR/ BRI I FR P 2 B KB Y RO AT 40 T AT o

X AR B S 2 SRV BUAC B O T AT PR B BT R B M BB R A B AR R
PR R (IR S 2EM) %, EROAINEED EEEFENTRER, X
Windows $24F R G & MUA B R G 43 B 55 B AT LAS 28 BT E i B — LE B HE R 45 4, 10 A
Huit iy A% .

BEHRGRBZONE, BRI 22 A MU TF RIF UM IR EHIT R RGBT RIRE
T AR FPFE 0 A B B9 R G54 XUAS SRS RN T AR B B8 57 5 AR 0 AT R R R 4% 5 AL Y
REN L BRAGEH 2R,

BB KR REMRRI GG (4 20

FENENAROGRREWIOENRE , SRR E R R EMERIES (I UML 4 K HAH
FTR) HKEEREMERES ADL KRR SEH X R S I, 54 & R R 0T 0
g,

BIRR B TREERREWEKET & (4 %0)

EEAS YR E TR RS AT R W AL SRS B JA
FREW T8, IR R TE R R TR AR AL . AROABET LS EE K
B AP R AR SRR AR

BHEBS AR RS EMM 4R (4~ 10 20T, % 9)

EERNE N BRMRRZERO DT T, BB R R RENER TS R RRS
W BESE RS KR R G AT VRS ST BT SE . ATAR SRR LI E

W REWELMLER AR H AR, AFEREERENIREMEN KRR
JES AT B RR A R ZR S5 A IR BRAE T (BRI 0 B FORRF A

BB SURRHEREMGER) (2~4 20)

FEARNARERAEHEANKET AL TPEOERREHONE EARTRER

448



0835 AT E—RENFRELDRERST

B TR T 4 E SUR BB R R, B R R EMERIE T NER AT
IR R E S A REM RG] KRG MAELRR AT T RIS

BURR BREERSHTEN RS TR GEH) (2~4 28

AHR 3 A AT LA BT T RS 2T 48, AT USRS B B8 o AT LLBUT PR ARt A]
VR4 B 8 T H#ATHHT .

. BHEX

AEE AU R IR FA ST B AR R R AR S 1 R PR o B W R AR ST 1R L R AR
HAR A B GREY 50% , A ARHE & AN SR (15 E MR

SR Ml FT DA 76 45 A A R S5 M TR B IR R B A0 UK R G AT IR R T SR
P 2R 2, AT LR R X 5 R S R,

N. RERRZ R

AL ME MR KRF) FR(AEREMEMRKE)

05 ERAF7 1 5

—. REHR

HUFRERRFRHENEMABNXRBIEG, BFoTAMRGNARERERGFENE
BHEARFE, AREBEEZEWBRRMGRBER T 28 FHE IR 89 07 SR B i A
M TR ECE TR ARG G RELR, B L LR RA RSS2
M A S MR R & SCEREE D . BT B EN R B AT o T K, BEL, AR BERMH T
B—REBMTERBERRPEEEMMERMBCAER, BT N LERIFELIRE,

. RBRE

FARRIB A, BR AR TR A IRME S M RIZEF T RSN, BUEE
PRAZ M B TAR B0l R P 03T 45

= REER

FHEBIARENESD T HEFERENRESME S RERIENIE; EREBRHFR
BRIEM WA EZF B AR O MR E 48 AR T 20 FUEE R SR B2E
MWXF DO EFERE ER B EROKRGONAMMWRTE, RELREFRFERSE M
SEHEFT A AT AR SR EE S, AR A B ERA M E S A E SR TR TAET T RE
F A

449




FAREMNMRERCREEE (=) (R7T)

M. &R MR

ARBEATHRELE -ZFROELHRAEMALHRE, S RETRB-RFROHE
2B 7 mE A

5. RS

AREHFRFRNEENREHEMFRLE,

N RENE

B84y BUHERESREEER

L1 B4R B RS R

1.2 BHEE

1.2.1 GOQM R

1.2.2 MEEFERFIE

123 WAERFE

1.24 BEHREERTE

B BESTHEASTAE

2.1 RREBIEH S5EEST

2.1.1 KMEEHEAR

2.1.2 AR EHS A

22 BEBSHHNLA

221 #ESNTERER

222 FEITEANA:HANKITH Findbug, checkStyle 1 PMD

2.3 HEamEH

FEANR GBI SOT TR, FIREERBEAR X RO DT H S AT ; B 8 g a0 25
ARTNHE BT EXERARANGEE,

BEEAS  WAEMRAEAR

3.1 HERAMRA

310 2 RiEZE %

3.1.2 RAERRAMAEA

3.1.3 ETHRAERMR

3.2 EFEAEF R (MBT)

3.2.1 ETF e MBT K%k

3.2.2 #F UML 9 MBT i

3.2.3 ETHEAERRESHLAMRE A

3.3 WA B B AE AR

3.3.1  ETF MK A sh ik 4 R

3.3.2  EFBEE R MR G 8 30w

450



0835 I B—RERARERCRERS

3.3.3 ETHNRER 8 35460 A 64 5

3.4 =LA A

341 =R RIE R EFE YR

3.42 ZMRFEB AT RS R

FHHFs BHENRAELETAR

4.1 P TR

42 MHEEMR TR

4.3 Z&2XTA

4.4 #3h App Mk T A

4.5 Az bilXAELE

BHMWS SRR

5.1 Mg A

5.2 2BHSMIRK

53 A2BEE2N5R

SENER Sy WA R 5 AT

FENE . U—1EE Web Bl 550 App R 5 25 56 9 5K 4 R G AE R B AR, 24—
A 58 8 il i )

6.1 FI A Selenium+TestNG 52 31 I G5 Il i,

6.1.1 RN A RSN RE

6.1.2 b FHERIRK 3 ) ARSI RE

6.2 F A IMeter SZ I BEIIR

6.2.1 MHEENIAMBARE

6.2.2  PEREIIAHR & 7 13

6.3 F|F Appnium SEELFEZh App WK

6.3.1 DhfgE P i ABmE

6.3.2 ZFHLIR

6.4 FIF AWVS L& 2 il

6.4.1 224 R B A It

6.4.2 TEMARE ML

6.4.3 ZRGEIME

€. FHRER

AREERHTANEAMERELE R EREEEZRFEERREBEMAWEE, X E
BERFERITRIT O AR ARSI TR E R AR RRE.

N, BER AL B
MRl (M LK) /N R (WL R ) K E (WL R%) o |

451



FREMFREZORBIER (=) GLT)

06 i THEEH

—. REME

BU IR -FEBFRERCREGEES AL A REMANAEH13E 10 TR, B4
TREERTREIN AREHFWEENSE R R M TEE L M MIE R J7 ik 3 B 5
4 TRRWT AN B A PO TR R A A SR AR,

B, RBE SR IRARMERITEHG TREERG L EZNE; REHE— 2N HETHE
BUH IR NERRH I RAFEEEASR T LA EZ, 5 MR T REEPH
HEBSMAENHRER, RITHERBESZULE R WIS, EHEM L, A RER S
PIAKRERHMRGTETEXRMN A DEEE , @FLOMAR HE TR R
Fom% dBEH AFIBEEN PIT B MK#HSE, EEANRYFIRF, ARE
[ B A 45 K 1 T2 B A SR A, B o U A A iy R AR B Lk (00T & L CMIMIL i 58 1 JF
BRI KGR BAFIT & DevOps 5, WA A RBEW R ITHRMEITT LB EFEENE .

AREE SIS SROHE A ERRE I REENES T, MMERFEEEE
R MRS TR TREEENE S

. RIBERRE
B TRAR B WSt EN R SR ARAR 2k &5 Bl 4 B4 H51R,
=.BEEMR

W AR R B S, 4 N R S TAESE MR T BT EAR TSR
B AE SR GHRG GPEFSER ERSARIBR S TE, AW E LT XIFE, 88
5 SCRIE P& 4 W #01 T A28 TR S0 A0 T B Sk SE UL H 4% H AR o

M. ERMNR

U TREW G EEFRE M LA, 40 AR 23 53 8 T2 IR A0 61878 2
A B R RO A IR 2 T AR AR M S A B AN M TE R AR N A T A

A
i BRFRX

AREKAREIR REITIE FOHY REREMREBI A SRHTRR; ERE
THABRRARETIETIRNEM,
UMW IR E R RA B AT RMAR, RELZH ERBEEDN LEREA,

452



0835 MM IBE—RPRMRERORERIED

N BEAR

B—E RELEHRMRGIERRES

B_E RUEILEREEMER

FEANR REIREESREIE RGEGAPNXR, RETEEE=XAE HIR
(A #E FE) = KER%E—TFHREBRMER,

B=%E VHAEHA

FENE TSP M4 ;Scrum ARFAE; AENAG,

BNE RELHSEREHR

FENE . FREB(AGSHOGE AP SESHAREMES)  FREH,

BRLE BRHEWMEMEBESITR

FENE R EGE AT BT BE AR T KSR B G R E
Bt R SuG R CERSEER) .

BARE IHRRAT

EENE R E BRERE S KGRI B EE 5% 8 B i L &3 MR Bl Kanban; 8
BT EM MR BN T & B A ; DevOps,

BtE REEH

FEAZ:THAASMEENR; RE BRI ALES; FEEE AEMITN; REIE
(PRH R #25 o

BNE IFTE5RM

FEANE  BEBITEHE  HEIEE,; - BRITF SV EHES I

BLE BRGEIREER

FEHNF.COM M COM+EEBAZ ; SBREE ;"R EE,

BTE HO4IHREHM

FEHNF . ZHBEIBRFEN AN BESHE ERLSZRE) S EAMEMRT ;&
2 Ut BT IR 5 i FR B S 4 A (PDCA F1 IDEAL 48A))

B+—F HEZXKGEFRXEFTMENR CMMI EH

B+ &LHKHETIR

FEHNE :Google HE,

BT=ZF FHREGFRFE

FENANE  KHEST%E ; Linus B,

B+HNE wEmTHEEE

FENF - WRAALAIHFIR HEENTA EEEETA MK TAE REAWITA.
APM Wi TR,

€. FHREXK

AIRBEEZAIEND GRBIE MR LR, B =545 & oAk 20% .40% F1 40% o
(EZ T AR RREATEFTRE,)

453



FAZUAHRERCRERE®R (=) (R1T)

LR ARG TRERERPE SR HFRTEBELS F.

2. IR E (@A) :

H KR BT 6 8E ¥4 8%

WH B KR 43 AP E A, BSR4 i B8 Serum TR E (BFEARABE
SCRERIRE S E TR B E R TS W B, AN SR s TR S RRIERE) ;

EHITRETE: BREERNRBREFH— L TRETERFEN, T2 E2NRIE T & 58
R

RETERIRER MEEETR, ABEH T, FEER TR (ER¥EERMEMEN TR
FERARE) , MREE BRI E , ZRE &I HEARE DevOps T HEE,

3. IR ER,

N, RERR AR
MR (R RS ) GREF(BERF) KR (BEREKZE) FER(BEHERE).

07 ERifZa

—. REMHR

BUHEIR-R¥MARERCRECHEER AL JTR BRI 503t 10 [TRE, )G
ZERTHREXN ARBHENEIEAFTESRARRAO LG MM, MHTREZS
AR PP AT BOR , 5| 2 A 0 — SRV 39 T B BOR R RE AR AT 18

AREEHCHREG L2 L MR K, K5 PR 45 P 22 2 gk A0 B 48 #1112
AR R A R R B U R EE RS 1. E M b, ARBEEAZRRIFH
BRI T2 R AR R IRTRA AL G 7 3, S & R R AR B e RE A e F B T AR
TERARSE K L2 LG, GBS ML HENS KRG FEIG BFTAEHESE, £L
BRARPEIET, RN BERGLR TGP ZERANEFIREAR G M aoh 45
WAT RS T,

ARBES LTS5 LR, 8 A ERRGZ 2RO T EMN I8
B2 B2 AR R AT 518 30, 51T 2 A TR R TR RE AT BB Y A R BB o

= RBRE

C/CH+RBFBITIET X86 ILMBF BT IHAN R LS BME ARG RIFHA,

=. WEBMR

S o A RAR B 2 5, 2 R AR K 0 2 4 ) REL ) % S 5 AV 4 T o Tl ) P A B AR L O

454



0835 R T E—RPERARERLRERD

R A Tl B AR L Y B A B AR 5 B R AR P 23 AT BOR SE L T 42 ) muiﬁlﬁﬁﬁkﬁrﬁﬁ?ﬁﬂkﬂ 7E
Xt TR AL B9 R A b, B8 12 B 10 BT 58 BSR L B % i3k Lt (] R ] RE ) i BB B

LI PUE

BAF TR — B L MR L B A

A, BRI

BRA K OFREHY FRRNE . ¥4 BRI 0 SO BT b, R Y IR R A

ReWAFEBMES RERLBCHFBRER, REEDHNESTRAELENTR M
DAV Rt = IS

N, RBEAE

ARBEEFEWFARAROGZL2WEEAMS KO L2 HER . F DO ESHEEA UK
B2 ERAHANSLRFEITBEARTE,

B—Es HEZEMR

FENF FREEMTENRRALLWERE 2 —RBEZ L HHEZ 2B R B GE 2
P B TZ RATE K ——FE IR TR ; BUID B A REBS 09 JR B —— 1R VE R G0 R s B BB B  Web 3175
FERILH NS S BHLH & i v —— RS & EH T & BFIT N ERS,

B _E4 WAEBIE (Memory Corruption) BB A DA R Bt R

FENE:

L AFBERARREERAFE. & AFMRAMKGRR; FROAR2EMS T ZE
( Spatial) B AT 8] ( Temporal ) 4 B 8% 5 7 8] 59 7 68 ; 88 7 14 (8] i) B R I 38 28 vp X i 1
( Buffer Overflow) . #& 54, 5 4 8 ( Format String) ¥%§ i . % A %5 4! (Integer Overflow) ,UAF {FiF
(Use—After—Free) 25,

2. RE MR BEH T ERE TR E YA D384 (Code Pointer) 55 BB AL IE , LA 35 I 15
35 (Control Flow Hijacking) , 3f 1 15 A% i A 3% K ( Code Injection) 3% 8] & 2K %% ( Return —into
-Libe) (T [ Return #%4m 42 ( Return Oriented Programming , ROP ) Z 4 R L P& EAE X

3. BB R TR A B E R T SRR SR LU, R EEE R (ﬁﬁ(lnformatlon Leak) .
JE ¥ I 9% B 7 (Non—Control Data Attack) %,

B MXBBHEA

FENA FERAETER R B BT U R ERER & A B B, B AT DA &R 1 o 44 72 B
EHLE BT 3 M.

L {RELZLHRFIESRBEE RAZESHER, EANBEERF DX R HHES
55 R o

2. B M ERE-RRERFEAHOSE, AR EIE AR TFERHE RO BB, WRF R
[B] 4 31k ( StackGuard) , #% A 8% T (FormatGuard ) , 5 AT $44T ( DEP ) , 38 42 1t 58 #h ik 56 36 1R
(ASLR) %,

3. 38T ARV A R AR 7 Y AT O e 3 BUE AT B VE , R N ST B (CFDD # 2, SO 3R

455



FREMFREROCREIER(Z) (RTT)

MM (DFDRESE,

BHES BRFEAOMEARERGRE TR NA

FEAR RUELZ2ETHIERMNELIFTE-FRIBFMTEARN I H, G BEER RS
BT B IR AT BOCHE RO 36 R (42 5 43 BT (Taint Analysis) | 4§ 5 4T ( Symbolic Execution) 8 f
43 ¥t (Point—to Analysis) 4, % 53 A7 B R B F T 800 & AR B G, 9 20 R R ¥ 1 0 F1 4098
434 SE B CFI N DFT; F) F 4 8 43 47 35 I I 1 22 2 5 F1) FA 48 &1 2> 7 TH BR B 25 48 $F (UAF 1) 5 A
RS HATH AR RS W28 8 B R 28 55 R fn B sh ik i & Wik o

ATV A LR AR L, AT LR BN BHMAA RN KGR EEAR, WK GEE
TH Web Z& BB (Malware) IR F 5] ZE RGN L L%,

L Rt TRENRKGFANRETROAEHBUEZ SN TR L, BEANE
FARERMEZLE B EE2RENFER ZL2RGMBRMMEIT ZemBmin RaEEm &
SEHE,

2. Web %2635 SQL i A .DDoS il & #)#F .XSS .CSRF 25 Mt i K b X 15 1

3. BRYMMERFENEMERS G NRERE KRS 51754,

4, ZRRGEZLEHERBRE R V5 MAEH MG B d® XS,

BRubZAh, el LIESE 1~2 N F, BN EMBM 3~5 Fib 3, 5| FEAERIZITIE, &l
i 5 B)ME, B 40 . B T Canary B4R 57 BK ;45 6 I 56 8 M (CFD) M B R ; P2 8 43 1 & UAF
B 180 '

FINFEFETHRPIGZ 2RI ERAN TR XA NERTHEEBEINRGLZLHER
FHEE  BREZRARBHRBIRFALFEN, T2HRE AT RO S840 IS TR
2,4 CVE %5, —#4%) RIC4 F AR T B, 40 IDA Pro,.GDB %5, 4 B T B, i1 Metasploit,
ROPgadget 55 ; #2 /¥ 70 /7 #MiH4E T B , 40 PIN  Valgrind .QEMU | Angr %,

. BHEX

ARIRERAISSCRNE LR FMARERESITFEW RN SHTHEZ, U LT EVU S LS
FHR 20% 40% 0 40% ,

N.EERRZ R
FE(FEARE) ZER(FRERA%E),

08 DAAAL

—. REHZR
T E B E KRB SEHOTER AR S B8 B STE R R, JLF R R8T 2

456



0835 i TR—RFHMARERCRERD

i ARG R FLA , U0 Web IR 5 M B FHF LN HF B A ZMBFRF G
. ARBADHRARENEAMEMAREA LR, HR SRR LK BT RS LR
AR, 3T L4 A0 XA AT AR G 0 (AR, G A X b 2R SR A R R RO A R
1753, WERAFEEN M RXIFER 0 X0 B AR R, A& EEEE (il 2
i AR ) X p R E SRR 4347 (40 GFS Pregel %), ARESTEHITEYLBZESH AN
BUEIREVHHREECH ARG F HRAE DL, FEHEERXH R ITELBE, 6
iz X e R AT B MR GE, NG ERGIF R EE &

—LRBRE

FENMASREANTENRGEHR AR, £RLEHHRENRG R EE, RSB IRE
BEEFRIT OTRILAGRMAMBIERRS.

=. REBEBRH

ARBAEEEDTARRIIRB BT FIT T R L1 B BR 2 £ E B OB SRR
Al R FEAF BRI, T A GO B R el 57 Al i S R F A A BRI SRR AE I A B

FHETT o

M. BRI
AWRBE A TR LR RER 0T,
h.®RFG

ARRERFEARFTEMBH D RENHE, R EH ¥ LR T RB RN, R EREE L
M BA 8977 3 — DB AR B 00 KRR AT 2 EEG 30 (LFEL X RENH TER
W B %) o IREBAE S 0 0 AR 2 A =03 B KA R, U PR 52 BR 2 A 2R 4
9 5% B 1A RBL B STHEAT IR M X o B8R0 R Tt 3890 AN B AR i &, 18 A 5B 09 R 4 9 4 A 3
b Sfe 52 1k R B2 38 FUHCA 9 S48 AL A, BB 78 SE PR ST i 72 o 0 T e B9 BR & R, B JR TR IR
e SR A B P42 2 A, 45 0 18 3C IR 15 A B I R AR AR BB A — PSR R RS
FHEETERX ERERRBMAARINIBIAEFR S, ANG TR GRXRELRER
MG AT -

N, RBARA

W N B IR 16 202 HE,

B—%0 BRENB HSHXRFEEE

2 TR L M ALARASAXNRAA SHFRXNEFARA O T ETRREFNFT EF,
FZEN FE—BH

mE ot S — BB B @ O S B & AR A X F
FoERN RA—BHE

R EEAEL RN RHEH ARLA LY BEREE RS,

|| 457




FRBUHREROCREREE(Z) (R17)

BNEN FErFHESEEHE®

a & 5 feH b All-—or—Nothing #% A .REDO-UNDO A Z H %A R EAHE X I 24 a & B

A,

BRER A AEFLBER

nEE A R BRI RN ATAF TR EMABMNPRIEREWIF,
BANZER R W

R EEAELE B ARL PR oA ARG R THF,
B FHXMRAEE

&5 fosr & PAXOS #iX  Replicated State Machine [FLP 32 i,
BNAZER SHAXNXBRE

B EEREE ARSI XL RAE KA LS AN AR 2L TR EMRTIRSE,
BLEN SHARERE

BT AL R AMY RAWR VEFEARY F RS,
BTN BEFITHREER

s F b fosft b MapReduce AZ R B fois f70f & 4 . Diyad A4 . R B & 4693t B 5,
Br—% BEHHERERE

s F S B RS A TREF AR A8 B F 2480 KH4,R

TFI RN F,

BTN SHXEFHE

R EEFEE A RXAEEEY EFOBEEFT R A RFHERR BRI E,
BH=%20 SHXEENS

s E SR ARERNS G XER M ARN S EX TR AR AR BT EE,
BT mER  9mHASETE

nEERRE NG E SN AT R B ETRS R RRIT Y RE,
FrHER 2HXRTERE

nE S e R X E AT AT R R E G TR EIHE,
FEAEN SHARXTEAEFE

mE S S A REES E BERIT AR R R YR,

. BHEXK
SRR 1 ph R AR 0 ] A 58 491 9T OB S T ARl 5 4B B, 4 40 BT ol L B T

JAEE

LRBEER . EEEREENBENTNEREE  ZUCRAT SR A ERA, EELR
R IR A AR RIT R %

2. PIBASE B BT 58 NN « E B A% 2 A X 0 A0 SR G B (A R A 89 BT A SR LK
H G R E B 47, 5 8 1 30 F T R R R 12 AR 895 07 AR

3. BHEAML: FEEZFEAN A EE R B %607, 838 38550 [ & [ RE A 77
U F B 22 £ AT IRAT T o

458



0835 MU TITR—RFHARERCRIEER

N REERAE
RO T (LB B RE) W ( LIE3ERY¥) EEOR( BEZERY) EER( LEBIE
K)o

A=

09 HArFHR LR

— . REMR

RUEFRIEBERGIRECVRIZLIREZ —  TEERFENRBE XS REHTHE
No RENATEARFRIEIR FRMBER . FREES ST E FRCHL . FK
WIESHEH FRIBAURFASFRIEBHARTAR., FARBESSHFESANBAEE
MR RHER, FHFEELTBR TV ARAMEREAR IR . FERTR, BNENEENK
BT R KB LS I E R DRSS IR E R A

KIRBEENSFEEEMYE TBREMATEEMNES. ZETEDISCUEFBERERS
B HFENRREREEMEARPHTRES, TRERBAR, SV SHANMEE T &, &5
BAR ST AR, B R R EE, TR A —B 43, FR ML R RE 58 k.

Z. BBEEER

FAEFEIRBRRZAN R EL —TRFRITRE

=.REBH

AREEEILFAEMTFRIBEARE EEER SR T ENRFRELER, ¥4
A RAR BT RE ZE AR B SR AL RB AN T

I THRGEFERIEBERG IEBAN ARG I RPN EZMA; THAGFT R IREEIN
PR
2. THRAMNARGR R ITEAMS Fk IR TE;

3. BEE AT R TRER ik, G E R BARM T E H R E R SR %
DA B o) @5 5E 3h B 7 ¥ 4%

4. REFENRBEFT KNS ER BT ESETERISEHEL;

5. SR FT R TR YA R R AR AR ELE, @3 RET S ARG EL, 5%
ARBEREERTIBHESERILS,

. &AXR
W IR —RFROB LR,

459



FREBUFRERCRTERER(Z) (KT)

i, &R X
AR AR SR B LBAIL 4 007 RER M BE SRR KR=A I
THENES .

REHE ERGRRIEERM RN HRHEER T LRI GRE TR, 5 E
HIEHMX LIS AR BURGFERIBSBMNAGAS TRANSHEE TR, FERME
FRIENEHFEA

BEBE EEBRMG SEEFETRRAE T, LS OME RS K4S A R
B EE LSS, BIER & MAT B TR R R ER G REL G RN, BRI R EEEN
HEREIRESA, FRE AN TS, Sl £ 86 R B LT 0 B 247 L Bk & MG
R o

N RBERA

AREFEQE IS

B—Wsr TRIEEM

FEAR FRFRIENEFRFRE ZEBARMF R LRGSR,

LT RN E BUFRIERE

111 RBEREMN B M REARER

112 HRUYFRIBOEENE

1.1.3 TR TRRAEARM S R HE N A

1.1.4  BRA4F K TR

1.2 MR SR TRER

1.2.1 fraRiktFmR

1.2.2 #4FRpyfh2s

1.2.3 R R34 755K 8 52 6 3 2

1.2.4 BEEFKOIE

125 FTREERBTEMTLSNA

1.3 34 TR B SAER P a5k TRE )

1.3.1 B EE PR FEK

1.3.2 JFAEFHFR

1.3.3  BRBEAR AL )oK

1.3.4  V BURAL PSR

1.3.5 HEAREEIF KRR P TR

1.3.6 BEHEHPHTR—RAPBE

B o BRIBFIE

FEAR NBAFRKIBWLFME T, BEEE B s 8755 e 240 5% mEE
RWFE BRI RS N AL T R B, BUW A LR E TR S5 A AR U
BRSO B0 B VR AR , ) 40 T 1] X MRAR AR 9 7 SR OB 0T L T [ VR AR A AL b A AR SRR B HE

460



0835 MM ITR—FENMRELDRESER

HRZEEWRBERENTRAA T E%,

2.1 BMUFRFRBEHEAR(CT)

2.1.1 AP ARG RIKE

212 EHRWRBIREEER

2.1.3 HSMIRBUIREREER

2.2 HREFRFEEACT)

221 HEAHEA TR

222 FTRFBMEHES RES

2.3 il RARYIGEE

231 HUHRGRS Tl Biw

232 BUHRGEESHARVMKEK

233 EEFTEBEXIIR

2.3.4 LSy AR

24 FRRITHEE

241 FE/AERENITE

242 HEIE/ RETHNHEEL L

243 THXKLH

BEWsHy FBRIEIEFESROILANAEEF®

FERE NBHRAEDREFTRAOIFTHER, B FRAATMBIEREA, LK FEHT
BMETORERMFTRAEE RS, U L EEMER -, A UREFRE D ANTR
100 DGR AR O BY 3 B IR AR, Bl I R 2T SR TR T MR A PRI

3.1 FEDfEE R RKER

3.1.1 AEDIREMERRMEEN

3.1.2  AETHEEMET KIS 0 AR 1T

3.2 AR

321 MAHAMESNHA

3.22 HMARAITHE

3.3 Akt

3.3.1 EFELEHE T

3.32 ETFENXHSH(00.EE)

34 BARAFE

3.4.1 mftafd AR

342 BAMIEBESNE(ZFEBRRED)

343 BAMEBEBXNB(—KHBE HEEEE)

3.5 HMARIE

3.5.1 MG A

3.5.2 FEHEIEH

3.6 TEREMEA-FHEMHEE

461



BRBEARERCRERED (=) (RK17)

3.6.1 ZWMMAITE
3.6.2 HREER ML E X
363 AR—HMHK#E
3.6.4 TEHF
BINES, BERIBRASFRREBED
FEHRNE HMORFBEANWT R R B EFHLREN (RN EAETHMA KR
WAL FRERRELESLAETN A TREHITIREBAFTERENEFRSE
#) , URFR TR KK EZRBT,
4.1 ERNBHTEENL
MG R BN A KRB N AL (F Tk RERRGES) FEERAREL,
FoRPEF RRAR : SCRADE BT R B (IF Rk R R %) SRBIE, (7 =i#%—)
42 REBERG
T E B4 R E A E X8R A RE
BT T 25 2 A 1) b A PRI [5) R AN 1L S RIRE AT
HINFHEEEEXNT RS ENEENEHE
RELBRRIT TR
E—REM LR AER BEAME FRER,
R ERF RSN MR
B TR USRS AR EI KRR BESEES SN HRN RN SR
L RFEERSMITHDAR FERGEHES CERPERAE RS,
5 HSUERT . R S /NS B SRAR W R S WA S I AL A T AL
ER EAF RS SR SRR D
EACHERWER MESEESSW E RS GRS,
LHAREEMESL NBESEERL,
SR NI 2 BB R T S A A R
FoR M FRAERMA RiITEREHEIH MK 58RI,
BAERERA AR E5RIE GRS R 5EH,
IO - B EHARRE SWHBEHERS.

t. FHEX

%07 20T 0 VR Ab AREUINTR B SERRAN (80) ik B4R , S i ARk SR o B ST R 40% ~
60% , 1 B 3L BN (B) FIAMET & 40% ~60% , BRFEABYRALERBFT R TREERMER TE
SEOR BB N A MR AT K TR I X BRI B #H4T 2R, T ROR TR AR R X RER.

#hFE VA -

BRUFROFTWEZESHREL T A NERKEE L RERGH RO HAES$
FIE, AR TREEMAEETEESHFTMRRXAREEFT R IEREAFE, 60 H
FTARTMETHEBMATT &, FUEENERET ST ENERABME, BBUNERE

1 462 ||



0835 B TE—RFEMARERLREES

A HR R, R AR BB T B S AR IT R B IR I SR BR OC 2R, 8 1 1E T B/ T B SE 91 1R
HRSE MM RIEIL2E AR ENAEFAFT R IBRPHEMBLSIRER,

N RE B4R
EZ (LR KRE) RFEERSE) BFRDA(ERIMERY) FEAH T KR¥)

10 B ETTIES

—. REMZ

BHRNARFERERN LG 5, —ARKRELEFED OB, T RMELXLKRS
FEERGUN T, BT ETE—REERGFEIBTPRELENDENS R, A5
R AR BAS A 3 R B KA, R TR R AR R

BUFRTEFREMHIRL LRI LREZ —  FERFFERTRERSEH I F
WA o X B, IR PR 45 A UL M 18 KA D B R A0 T ) 51 R R B A (9 ER
RRHEMAER, TETRERERERAEAR SR, BF SWRE, AR ARTE A
B REHSHWBIE BTV, BB {F %5 4 BT K 35 3502 17 18 58 B B9 HL ) A0 S5 28 5 4
J7 =, BIVANAT @ i UK A B 15 B 2 4 0 25 TR 40 e o 3 2R 9 49 36 0 2 SE AR R A AT AT 1 55 I K5
JRBARBE , B ARAA 7 SCIF i B M S 2K 1 15 AR o

AREHEATMEBERMEAANGSE EANARBRH TR SHA LWL EEH UK
TR TR, RIE A 800 AT SR IT & r s sL i 77 o

~. miBRE

L BB T HE R F RO EIRRE;

2. BRG—#HEIES (UML),

3. EEEL—FEEXMNRHEFRITIES .

= REER

RRES — AR W RR B WS AR T A T B A RIS 7k d i BB B AMT AR
SEHIMER 2 RR 0 LR RO BT T R M58 — il i, BB T R M 2ad 12 UL R i3 A2 A9
£ W Berp BT R AR O7 i BORFN T B 8 2 A e AR e 8010 AR A0 BE Rl b A R 5 A B 3R 3 AR
T 5 BT830, FF B4 3t BB A SRR 0T R 07 1 A B R JR R LA RS Ao

AIRTEEE R PR BRI R 07 1k , A 3R 15 X B4R 4 2 T U R S B ) ZER AR, 6 2 T A
A RSAEF & LR & AN FE, BFETRIT A S B REF LR, HEa Bk
BOE , EE M AF RO ERELHRAEFRITE ., 2EEASHTAE, 8 MAHE

463




FARAFUNMRERCREEF(Z) (W17)

oA AR XTGBT AR

M. &R XA
B TR—RFPR B LB 5 A,
i, &FEFNK

ASTRTR R I8 B2 7 5K B MR 20 25 6 B O SN AT B2

MR E A AL 5 RE S R B N T BN R 5% 07 PR AR B IR 3 B AR I K # A
JRHR IR RNE R, (AR X R RS AR T R AR R A — B IREVE AR,

TEVH AR R IR Sh AR TP R IS F IR A R i, BOREAE 2 5T R ARE S 5t B (B,
S~10 AFFRABAAT LIFE2 DA PSSR R )  AB ERM o) BN B RET R, THE
TRGEHM TRREATELRN KT LW ITE, #— P REEERTFEN .

55 UUE LB, FEARE AT A INE T BT R OT .

N.IRBAE

FAREEECFELID:

B4 ERKREFRFEER

EENE NB R IT R T EREAT LM BURFE , AMEREW AT & T5 2 WA
X R IT K7 i, 7 B B B S B4R BY AR 36 T & 07 ¥, L R AR X IR AR B BOETT R T A
B TR RTERE,

B BMBIRHFRFESR

EENAE AETIRSIT & 7 A s B R Ay BE AT A5 B 3K 3l T 7 v B0 4 A, BT R Y il
YEOTH BAR AT DB A 48 Tolk A 89 M SR AR HEAIAE SR ¥ #L 38 , 9 96 MDA MOF ,UML, OCL I K&
XMI, MUK ERBIFIBEARTFE .

R4y BERINE) TRERIBIRRM

TEAE NFTERMITEKIEE; L OMG § T4 B 3175 MOF fl 2445 #E UML X B1%
RO, ER S R &M B VR TT -TUARBMAE R 5 LIS SE 9 Tk AR ME Ecore Sy, 4R 48 5 1 AR B9
=RIL-TOR AR R

By BB RIS AR R AR

EENEA L MDA AT QVT AR vE N BARSE B, 1 40 4 BAR B IR 36 IF & M0 BR 39, XL
() A% BB 10 A9 338 AR ; LI T Ecore SEEL BB S B AR R 61 , 13 4040 3 Tl 57 F o o R A9 5% 45
PR T B R IR 30 T & R B9 4B, 56 TO AR i 55 B AR DL T A B 30 1) S B 22 41

BHMS WEFEFE

EEAE BT RTERR ;N ARERG T RE SR REERE, 5ESEKMHITR
TPEEMEL BT R AR AL s N B EEETT RS RN, UL R R R R E AT R ST R
LEREPIN A,

464



0835 BT E—RFRIRERLIRERE

t. FHEX
FRBHRA RS A =N A IRES SITICHE R, § 1 20%; FRHRF %5 R LR
B0, b 30%  IRIEES R G — D A WRITRE RIRE , &5 1L 50%,

N, REBRAZ R

G2 (LR KRE) KR (FERKE)
0836 W(ZEARZMBREZLRBIERE(—) GRIT))

0710/0836 & E R AN AR —RERHFREZORBIEE.

465



