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TOPIC:7.02 C_problems-Problem areas from C

GUIDELINE
Try to avoid C language features if a conflict with programming in C++

1. Do not use setjmp and longjmp if there are any objects with destructors
which could by created between the execution of the setjmp and the longjmp.

2. Do not use the offsetof macro except when applied to members of just-a
-struct.

3. Do not mix C-style FILE [/O(using stdio.h) with C++ style /O (using
iostream.h or stream.h) on the same file.

4. Avoid using C functions like memepy or memeap for copying or comparing
objects of a type other than array-of-char or just-a-struct.

5. Avoid the C macro NULL:use 0O instead.

JUSTIFICATION
Each of these features concerns an area of traditional C usage which create

some problem in C++.
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WAl H 1Y B AR B PRAT . AR AN T R E B

4, HE/ 1 E

H GE / F5 8 5 A T 2 8 22 iy R 5], 497 75 A0 i 3k b iy B — > SR AR AR LB 45 B
A HE WY AH , [\ if B3> A g 21k U AR B3 25 Fh Al BE I 45 51

A AT T A EE A - ER S R E N R FEERA - ER S A EE .
e LK S5 7 5 AV HDE B S5 45 SRk, AN HI A 2 .

Bl 3-4 X} T testexamplel pRECSEH A E / 454 78 35 v H 5K H 451 DL 3% 3-3.

Ak, A/ FEFEGIL V& HEP A R ENEBUE . HE L LFN ALt
FHS HAL SRR e — D HAER (x>18 & y==0) T, B K HHR R B H| 2 N
H 50— a0 x>1 MEM B ZADFE y==0 (i AR A 7 XS R0
A AR LI,

5. &G BN

F G BRI B S B A E RIARK PR R R S A S
Al HEHER 2 DB AT — K,

N IR BN R H G T e 5 28 RS A E B B AT AT RE BY SR AR Y AT RE A .

B 3-5 XFF testexamplel PRECHI P HE AFEMW A JMFHEHR LT 8 Fif,

(1) x=1,y=0

(2) x=1,y7#0

(3) x<=1,y=0

(4) x<<=1,y70



(5) x=2,z>1

(6) x=2,z=—=1

(7)) x7#2,z>1

(8) x7#2,z=1

R T B AR RS R B ), R 3-4.

& 3-4 testexamplel % 4 4H & B = 03X A i

WA BHE iR Al {8 i 1 1 B A
1D
X y z z
TEI-006 2 0 4 6 1-4-5-6-7
TEI1-007 1 1 1 1 1-2-3
TEI-008 2 1 1 2 1-2-6-7
TEI1-009 1 0 2 2 1-2-3

M % 3-4 A] A, Horp TE1-006 M HEE & 17 &HFHE T Q) (5, TE1-007 P H
B I RFAG @8, TET-008 M HEIE R 1 A AFHEG T2 (6), TE1-009 il
HEIE S T RBHETRH G (D,
BARGGE T FHHAGES WA EEE SKHEEMAE/ FHEE. B2 &
#1555 — SR B AR AR BE W PR AT, B 3-5 Rl il Bk T — &8 1-4-5-3,
6. BUHERYHIE /F k3
M ArR, FHGE R EREEE S AT AN AN EESREAS. 4
IR AR Z At EaR B XA S E SN ATRIER &, 68 S FZHFRELC T »
A T8T B A5 A e, FH 78 35 X S A 3 58 =X ) i il i FH B B2 2m, Wi H B SE R o B 3
INIIR: RN
AN JE T MR Y A /) s B AR FE A 1 HE DU SRR MC/DC 55, B AT LAY F A
S AAE AT 4 HAA BRI
i A MC/DC 7 1 108 H Bl Z sk ik
(1) F—PREAREBEERE T .
(2) B> fa] B AR A AR MG AR AT .
(3) Fg— A ERS A TR 45 51 .
(4) FF—1a] BL AR AR X0 35 XA S o 45 2R 10 52 i 2 0 57 1Y
X 4 AR g i ep N B 5 L SR R HE A JMC B .

B 3-6 ZEESEUHEALRAand B) or C.HPT LA B.C MR LM, BT 34E MC

FEoE s WAL T I A A 156 B A — 1 ) B 2% 4 A0 e i 7 5 i) 3 8 3 A g 45 R 1Y

N1 A XA A AR L [ E Ak b =R R R AR E A, B =, R 35
P, Hr, T RmEE.F RaBE.

M35 AT AAB . P HRZITREELEWN., X =KD —50, EEH
w3 R 9] ke 136 BR 32 AT B SR A 0 R R A R A A N7 2 e . X CL Be I R 1] (3, 4)
X B, e BN (11,12) 5 X A, H #119.20) . W13k 3-6 Fras . 247 6 4~ H
), (Al A veEE HAh . I xt CL kB (5,6) 5 (7,8) )

g & 7

T
-,

1 w



e AF ] K Bk FAFE

F 35 FiEHX (A and B) or C gyl &£

| WA |
3= F 151 = #FiEXH E ¥
A B C
1 T T T T
AB,A.BH T
2 T T F T 517 2l
’ ! F ! ! B A.B,A¥ T.BHF
4 T F F F . ’
5 F T T T
° Ba AB,ANF.BYT
6 F T F F
7 F F T T
F%E A.BLA.BHF
8 F F F F
9 T T T T
A.C, A.CHT
10 T F T T E3E ACAC Ty
1 ! ! a ! F®E A.C,ARRT.CHF
12 T F F F T )
13 F T T T
FEA.C, AREFCHT
14 F F T T
15 F T F F
F®E A.C,AL.CRHE
16 F F F F
17 T T T T
B.C.B.CH T
18 F T T T E3E B.C.B.C N
19 ! B : ! F% B.C. B} T.CHF
20 F T F F T ’
21 T F T T
F%E B.C,BNF.CHT
29 F F T T
23 T F F F
# % B.C,B.CH F
24 F F F F
#£36 REXUAand B) or CHFES M &
| A
i 1=, FH 51 = # xR E Xt 22 5B A 2 W 19 A
A B C
1 [3] T F T T -
2 [4] T F F F
3 [11] T T F T 5
4 [12] T F F F
5 [19] T T F T ,
6 [20] F T F F

. TS REFURRE 3-5 PR S.

B3R 3-6 HiE T RifeAs R 3-7, B Ho /DR 4E
MIX AR ZE S RPN RS AE S m E & RN R, BT

LS s = o g o o 1 VA1 L S I & ol 15 < ol £ R o T el s 0 B L B W S K 7 B R
(A and B) or C.,EEFHHEE ST P2 2 8 -0 HE . w2 MC/DC &

Xt 22 1R =

2 O &
JI]].;I":'I\”IJ

54



AR B BT

=37 ERiEHX (A and B) or CHITw/NMFTE 4R &£

L] A
3= F 151 5 A - Fik R H Xt e ik X AH A 20 1 A
B )
1 T F T T
2 T F E F WA 1.2 B C, M AW 2.3
3 T T F T B B, 0L HM 3.4 B3 A
4 F T F F

Bl 3-7 Xt F testexamplel PRZ L MC/DC 7 5 B3¢ ik FH 41 i & 3-8 — & 3-10

s
x 3-8 testexamplel B R IEZX (x>1) & & (y==0) &/ FE 45 0K A 6l &
i A #ixRE % AR MEAE E A
i3 A =
X y
1 2 0 T
2 2 1 F Wk A 1.2 B y, MG 2.3 B x
3 1 0 F
% 3-9 testexamplel R XXX (x==2) | zZ>DE/MFE 5 FHHI£
i A FiERE % %A A A =W A
i i F 1 =
5 2 0 T
6 1 2 T 3 ) 5.6 B x, M M 6.7 B 2
7 1 0 F
& 3-10 testexamplel BFHE A MC/DC & & & it i B Fl
i A g iR [a] {H
ID Xt Fe ik AR A # W 1) A
X Y z z
1E1-010 . k ! 3 TE1-010.TE1-011 % vy
TE1-011 2 1 1 2
TE1-011.TE1-012 B % x
TE1-012 1 0 2 2
TE1-012.TE1-013 & & 2
TE1-013 1 0 0 0
7. B E S

it Ae 8 e TR BT AR 18 22 B9 DN 3 ) {8 A AR e P Y BT A RTE Y AR AR R D AT

K

B 3-8 X T testexamplel PRECHE - Br . i /2 B8 A2 7 55 19 00 5 FH 1) iz i an & 3-11 s .
M 3-11 AT L R s n T — 28 B4 1-4-5-3, W & T B2 o (B A AW 2 A
AT, ERTHE G ), B A2 F 4 55 00 W0 655 A0 2 RS E .

I w J

& & M 7R



2w 1 Bk A2

% 3-11 testexamplel 2&1E 78 2 Ml B #

LTI @ i [a] {5 i 1t /Y A
1D
X y z z
TE1-014 2 0 4 6 1-4-5-6-7
TEI1-015 1 1 1 1 1-2-3
TE1-016 2 1 1 2 1-2-6-7
TEI1-017 3 0 0 3 1-4-5-3

YR hR R — R Z B, AR 2R e miyR s, h& 3-11 af A,
X B RRFAEE F B, A 4 F A, (HTESE PR, — AN A K 24 19 72 1y v i % A2 45 T g
Je— PR ECT  EFEN P8 W% A SR A TTRE SN . T e — 8,
B RS BUE4E B) —E R RIE N R P IR IMA HPAT —RE B .

T B A E H A BR , BP0 X FE P JE A7 A 28 35 03K, AN B O ik ol 0 X A2 e 9 R 4
e br b R A IR R AR A 2 T T R A BE PR R AR B E B AR T S A Y 0
TR AT RNTE

£ P P Th A PR PR IE B0 . T LAXHIG 36 46 17 . JC 1878 BF a9 2 2080 56 BR1E F R 1y IR 8 £
b H2E BRI — UM Z IR B 1% D0 - X AR B9 B A AR nl iy i i R B SR K R 2 i A 7 o 3k

8. L MEACHY P HIHIBk A, B

2% PEACHS e 1) FT k¥ (Linear Code Sequence And Jump, LCSA]) & — 1 fF 8T, B H

-BUA R AR e 50 A R 2% 0 45 R i s kG B 55— S R A T 4
A LCSAJ U & —&m L RiEhA,, #Foaml =4 (X,Y, 2 , Hi XY 43 i F#ACWHFF

SIS — SRR R MR e — R iE ) . Z i) Y Z Bk B AL HE .

YRR FE ) Bk X B PR AT A G dE R R Bk YL R R Bk A B Z. X AR, AR
LCSAJ(X.Y .2 #h P 1 , AR 5 1.

B 3-9  pREL testexample2 B RREUAR H A — K5 .

1 Void testexample2(int x; int y)

{
int p;
if (x<vy)
P=Y¥;
else
P =X

return (p);

W o -1 s WM

[—

Xt T X A BREA T LCSAT I3k 3-12 P,
*x 3-12  testexample2 & & H A LCSAJ

LCSA] s 17 5 & wIiT 5 Pk 4% 3|
1 3 6 return
2 3 4 7

3 7 3 return




FE, 81 LCSA] H—RiER G , 45 R k% 3 5 — 4> LCSAJ. LCSAJ 45 it i ik

e W 2 B 55— LCSA] 2 r HiEG R,
R 3-13 hayg Il FHE A& 3-12 Py =4 LCSA] £#mm 7 &0 —IK.,

< 3-13  testexample2 LCSAJ 7& 2= iz /8 i

WO\ & bR 1% [5] {5 L.CSA]J
ID
X Yy p
TE2-001 2 8 8 1
TE2-002 6 3 5 2,3

3.4.2 K ARBEZE&

ANRIF AR A T RAR PR, D RA FKEFEINEFR, a5 - FMNADIT
HEE AR, WREF P FMER, B A HER, BN — &
) i A2 L B8 HA B R [R] SR A1 ) AT RE S B A2 M B H IR FR B K

[r] 5, A B 035 /] 10 A7 78 K R R N B A 1 250 i, g ) — IR 2R K i AE 24 T 45 A2 7
i T — AR BRI 1. A B 95 FR A PRAT OB T A Y &R
5 FER AT Z A0 2 T0E M E 1. A DLE A 5E 72 7 10 B AR B R AR TR MERY

TEAREM R T A AR S BT 4 RE XA FF v i B — Al ST ) B AR AR 0 B AT 3
M2k a] LGN 8 — M iE R C 2503 1 hsl vk 3 1 i A) 5 5 .

B g ME T, McCabe B 42 B9 — R H &I E R . Frig A RZ 218 F
&2 /b G| HE— S8 B9 1 R) B — S8 B S AR — B A

FEAS B A I3k SRRt ST B A I, 2 7 PR e 4 0 A (1 RO Bt b, 3 e 0 B 4 T 45 4 Y
W6 e, 5 IR AR T AT BR AR AR S s AT T HR RE N 1% 00 B i

SEAR B AR B AL TR .

(1) R\ TR T T R B A

(2) IHHERFIA M EIRE;

(3) T B A Fg AR 46 W0 E 2 1 0 57 PR AR

(4) AR P& N7 BEAE T AE R A I K 1

B 3-10 Xt F testexamplel PRECEE T Bt , B 50 H 2 G 0 1B 3-7 48 Monl #1) e fE B — Z%
i, K 3-9 B s .

IR Je S B 3-9 6 i Y L T L Jn P 3-10 BT

e L IR O TR A S TR S BT LN D VRE =N Y W | =

(1) TEERBERZ 0 LW, 0 XIERAENA —MNMCRE S E 3-10 a8 4,

(2) i S 5B s 1 XS Y AR DI, 24 % X S0 2t B Ah Y X8 e o —
X 3K .

(3) WRAWrh iy SRR PN EHEH/ A (OR, AND, NAND, NOR)
RN E G R RE AL S oh R & B mEr FIErHE . aks &l 3-7 vh g 4>
HEHEMCHE 3-9 TP Ay 4 D HEHE,

€] & 7

It w



B AF M) Ak FAE

o
S

K 3-9 & 3-7 EeR e iR E B 3-10 P 3-9 X L Y i Bl

B REFHEERE,

TR MHIEE 22 v DL H B i f2 B b 9 A e 0w (o DA E 2B — A . R
Jahm 1 BT s, MK 3-9 B A 4 DHAERE, IrLI g E 2 E N 5,

FIHAR: VG =e—n+1 3158, Hip e HEG hih % . WE G PSS BGEE
TR RN o i A L BRI — AN OB A O, VIG)=13—9+1=5,

i BT I 2 2%, | 3-10 A 4 AS/hXE, B EBDE 2 — A4 K0, 34 5 4.
R IE R ZE R 5,

1 2 3 4 5 6 7 8 9 jEERN —1 =L B AR

I 1 I =()
2 11 2 =]
3 1 1 2 =1
4 I I =()
5 1 1] 2 =]
6 I 1] 2 =1
;

8 I I =()
9 1 1 =0

A 3-11 B 3-10 X7 B BT 46 B

WA R EIEAE kit 8. A 3-11 Fras iR 40 B 26 1 1K 4% 4, 22 [8) 19 34 1 AUER
W1 R A, o 1 AR IE B AN 5.

5= W E ML AR AR

HOAIEE 2280 5. r LA T 5 RIEARKE.

Pathl: 124567

Path2; 123456

Path3: 1—2—3—8—4

n
)
~J



Path4: 12384
Path5: 1238 4
% 004 L B ]
HR AR AT A Y Sy B AR A L e D K ) B e L SR 3414,

R 3-14 testexamplel E A 22 B = i A HI

ooan
o
=]

WA BHE iR 9] {H 18 1 f) A
ID
x v Z Z
TE1-014 1 0 1 1 Pathl
TE1-015 3 1 1 1 Path2
TE1-016 3 0 3 6 Path3
TE1-017 2 0 2 4 Path4
TE1-018 3 0 6 9 Path5

BRI BT UG e AR S A - FrHaeER. RZIIRA.
N IS o B i, AT A0l G 1 B e 2 A R B L U R SR AR AR A

3.4.3 oK

15 P40 25 40 A e v A 0 R ) — Pl SR AR 25 4, 60 90 B4 i /) | Tk 5 B OC TR IR 45 4 1Y
B,

5 2000 a0 A — R F & M EOR & 3 TS0 PR 45 4 59 A 2vE . 8 B A9 2 A I R
W& . FEIEE 0930 - Fas 17 5 PR AT 2R,

EEWAL R D IR G E R =, WEIEH RN ENE S . HibA
FIL VU] 1 70 245 235 48 48 AT DL AL A X = R 4544

1. T8 ARG EA A MK

an & 3-12 Bz 5 PR ) BRG PR 5 A . ABRCSCE PMA SR AT 19 B KRB no 7R IR 5
ZIE VLT JLFAE M

(1) FWPEF . ARATIEFR A, Hi2R .

(2) — P . HdT —IRTEHAE

(3) ZWRTEFS: PAT IR TG R4 .

(4) m WG . PATTEIAE m IR(mn<<n—1),

(5) n—1 KIEH . PATTERRK n—1 K.

(6) n IRPEH . PATIEIE n 1K,

(7)) n+1 KVE: PATTEHRR n+1 K,

7 M g, X 2h i R) 35 R

(D) 15328 5 9 G 1E | i KAE 3G w72 5 IR0 2

(2) far ik G 62 B 3-12  faj BAE R

Bl 3-11  — By By R e AU

.

Void testexample3(int n)
{

It w J

€] & 7%



1w 7K B Bk FFE

int i;

int sum=0;

sum = sum + 1i;
return sum;

}

for (i=1;i<=n;it++)

VA FH JHE PR L 5 =10, 353X Be A P08 e gk 47 0 3K R 491 A9 15 3 L3 3-15.,

& 3-15 testexample3 &) 5 15 3R 3 A Hi

1ia 7 BUE ¥ 45 4H i 5] {5 AT I8 1 K 5L
P n 1 sum
TE3-001 0 1 0 0
TE3-002 1 1 1
TE3-003 2 1 3 2
TE3-004 o 1 15 o
TE3-005 9 1 45 9
TE3-006 10 1 55 10
TE3-007 11 1 66 11

*__7
ri

K 3-13 i ETEHF

2. i ENAR L

A R 1) B0 B0 i I 32K O 5 N HH 2 s = 08 B L I K 2R nT RE 2 Bl
i B 2 B S N 5 LA R B L AN 3-13 PR

(1) B. Beizer $2& 1 —F 5 %k 2 M 2025009 I i

O BN ZTEF T b Ik, 425 A H ARG 2R AR 1 BN 5 /MA

Kot B PN 240G P00 R a7 B B 0 5K T i g A 2 408 B Y 2 AR
ZEL (B 95 R &) WU /MEL . IF Dy e B (8 B3R 325 {8 18 n — 28 6
F I 5

Q@ m A EIL T AR ST B R 55 B A7 H At 21 )2 1 2R
M B /IMEL s HAth ik S8 B O LR

@ Azritir F 2%, A3 A 153

(2) XF Fix EMF a9 E G EE L LA,

O MG A 5N e/ ME =6 25 O fie/ME N e KAE IS 5z

HaR,

@ MG IR AL A fe KAB o Y JZ A6 B O B /A A e KAEL I 192

RS SN

Q) AL 7 1 G 2 5 R .
@ ey BB H G
3. MR A

!

HBREE IS AR IO RR I 3-14 Frs . 78 % 58 2105 B 15 47 0
PR, 0 SR B8 TS B Y 450 IR AR A% ot Ak S, D) AT LA R i A A 1R R
R ek M R4 TE A, WA ER . m A — AW B 3-14 BEEHR



U8 P T A (62 58 A3 39 90 4 (8 WX PS030 JF A S M S2 19 o S5 98 BRIl S7 A, 82
(o FH i 2 108 B 0 2 oA 0 3 AR 4R T 2R

3.4.4 42 & 0K

F I 7 48 DA A5 0 i DRy ZE ik %) 2 e 465 ) 100 R 3] EL 2 L B 3K 1 B A 89 2% 42F i /)
P AR I AR A I A2 PP vh B AT 19 A R

b3 — 1032 FE 3 v D) i T R e v B D T OG0 1Y S R Y P B B s e SRR
FH AT RLRH o gt S %k 56 955 ) Uil #6F 0] 38 20 iy 0 3

1. B4 i A0 2k A 1 &

1) 72 & i E SO

BAEEH Cllava Fd iR S 1R F & KiE
M s A JF fER AP g . filhn .

int x,y,A[10];

Ali]=x+y;

Scanf(" $d% d", &%, &v) ;

FHFE—ITEXL T ZmE x My, BHA; EIEX TEHHAAIFEHT 2R i.x Hly;
BT RCHESH—TMAREY.EX TZRE x My,

2) c-use Ml p-use

G0 S A A g 7 (R o ) Y 3Rk 2 e R ) P, B B AE 2 B0 ik 4 R R
B 80E B AE PR A0 AR O IZAE Y cruse, Hop, e RORCHRT. B4,

Y=X+1;

A[X-2]=B[3];
Output(X);

=1 1EaA X i =1 c-use,
AR — DA wm gk FHE o SOE R ) SR A b AR N 2 5 1Y pruse, Hip,p #R“IH
w7, Ean .

Kt

If (Y>0) {input(X)};
While (Y>X) {-};

FEMEANERTEZE Y B p-use,
TR F AT A B R ME R E S R c-use i JE puse, A0,
If (A[X+1]<0) {output(X);}

3) 4 Jm e Hf ) e X5 H
AR A REFE A — N IR AR b g e L M EE X, B, — P IEEARmT .

P=Y+7Z;
X=P+1;
P=Z=*Z;

XPEEAREL T PAEH T PIFHREE 1 P, 55— Rl ay, B Oy #f —

€] & 7%

I w J



B AF M) Ak FAE

ASGESCRRR T Ree R i H . 58 A R 2 R i, A B B AT DL Rl 2 e SR TR
PIIEAS I AT H F/Reery A drp, Hp i X, Y. ZH# 2 e RE R,

T AMAXCLEET TN E N FiE R, B3R L 54 R E£H K T HIE RGN K 8t
A&,

2. B

P2 19 & i Bl (DFG) X FK def-use Bl B2 B 1 R 728 7 78 A [6] 19 25 A Jefa] 1) €
M. SEFMESRE(GFGA & JJLAHELL IFT LN E R GFG hEi .

Bl 3-12 T — A FEARH 5 AW AG &) A — > BRSO R A

P=y+ z;
Foo(p * q, number) ;
A[i]=x+1;

If (x>y) {-}

M FEAR B PR Al . def={p.A}.ccuse={y.z.p.q.number.x.i} .p-use={x,v} .

MR I HA CFG kA9 & B s i A S

(D IHHEREFHPEADIEAN def.c-use Fl p-use.

(2) MESEPHNEFNTE S5 EXMMP def.c-use Fl p-use KEAZ K ,

(3) xR BAAES puse EIFHERM C ARG &, R KM C yEmmf AT
71 1,C Bt AT 2 2.0 5Pk 1.3 2 5 C,1C RERE k.

Bl 3-13 {15 & 3-8 testexamplel pRECA 093 &) 7 B B A ZE AR L) def. c-use Fll p-
use, IR EATS CFG B4 S M KEGE K . 13K 3-16 frn i testexamplel pREIK Y 5
NFEEARHH) def . c-use Fl p-use,

% 3-16 testexamplel & E{ & h I E K IRA def. c-use F p-use

25 (A def c-use p-use
1 XsVsZ X,y
2 z Z+X
3 XsZ
4 Z Zyy
! z

RYER 3-16 1) def.c-use Fll p-use 5 VL S E 3-8, 1l H PREL testexamplel BYECHE i
L, 3-15 s,

0 Ui B Y 45 e o (5 B Ok 3R, B B b B B0 R SR AR S B S AR A AT A I Y
def.c-use.p-use 5 . B 557 Zh A bRIC T 5. 4 puse AW A] DL ZWE .

3. def-clear & 1%

BRI R LA VR 2 e KA 2B AR 2 def-clear 12,

BixAm xESG S i TEXFESG S ] PR XN FEE p=1{i.ningssnpjt k=0,
WHZE S (g BT s omy AR ML B x WHE T AP EBE PR p
BARE x 1 def-clear f§42 .

B 3-14  FZEME 3-15 Fin A% testexamplel B9ECHE TR £FXF 7RSS 1 445 508 LY



def={x.,v.z}
c-use={ }
p-use={X.y}

(x> 1&&(y==0)

(x> D&&(y==0)) def={z}

c-use={zx}

def={ }
c-use={ }
p-use={x,z}

(x==1li(z=1)

def={z}
c-use={zv}

N(x==D)l|(z=1))

def={ }
c-use={z}

Bl 3-15 PREY testexamplel F9EHE i B

v RIS p=1{1.3.4) . 7550 4 DG SRR . TR N2 5 v B def-clear 42 [FIFE, 22
x W def-clear 452 1{1,2}, ZH z 1 def-clear #4282 {1,3,5}.

R AW x Al gEA 20 E XA x Bl IR 45 S A i Ry H g e AN Y, [
i, Sl 20K x P RS SRR 2 R — 4 x BYE SR ERAY .

4. def-use X}

AT — A8 1 x, NBEE SO U ) H A (00 A4 a1 728 5 19— IR 2 1Y def-use X,

APWEAE def-use X —F2E XK H c-use W A def-use XF; 7 —F 2 E X K H
p-use 18 WY def-use X, 4rHIHE S deu Hl dpu i iR X P2 def-use Xf,

Bl 3-15 I E 3-15 FAY deu £E M dpu 45 WK 3-17 Fiow,

317 BEA31I5SHREN dafESsNdpnES

R E (v) 5E ST TE 25 5 (n) deu(wv,n) dpu(wv,n)
X 1 {2} {(1,2),(1,3),(3,5),(3,4)}
y 1 {4} {(1,2),(1,3)}
z 1 {2,4,5) {(3,5),(3.4))
z 2 {2,4,5) {(3,5),(3,4)}
z 4 {2,4,5) {(3,5).(3.4))

5. def-use B¥
A~ def-use X}, i — P22 EFERF AR Py E MR Z m e 75— AR

P A . def-use XFBUMEE AT LY fE il A8 i 39 — > 38 & H By € X8 H P 91, X B P
S FE A def-use B2 k-dr 2 H., def-use #E P L5 S &AM Hrp k-dr. k #8580 K
JE (P 25 1AL defruse XTI R 1) AR d R E X758 r Ban“gH”.

Bl 3-16 H3-15H ., KNMAMEELE S I AE 2. SR 2 AT H 2z w2 45 1M
25 2 i def-use Z8 BAY I — 4> k-dir 8, X B k=2, X880 FRon i 1,2),

EHEE 2P ENT 2, BE S AW 72w 2, WA S A58 - ERW
k-dr #£(1.2,4) . k=3, FE: BEA.2.2, O~ DHRUW k-dr 58, EE 8 2 EE

€ & 73X

It w



B AF M) Ak FAE

H ] Al def-use BEXF N Tl — 2w E X FAFEH, NEEAZAERANE XL . FHF
FilAl AT A 3 Y k-dr B .

6. i1t

23 3k 17 B A 5000 W B AT LA A B S5 Y def-use XFNEE

ME 3-15 H L, B T deuz, DEKRER S | deu(x, D) H deul(y,1), HAHEEL T 2
TS H 2P c-use W2 I pg42(1.2) . 85 1 deu(x.1); BHEZE 2z S S 4 A c-use
Wi T A (1,3,4) 8 55 1 deuCy, 1) HZEMRIB 40 i, 7l DLKE c-use 78 55 370 3 i
/NEE L TNER 3-18 BT

#7318 E3-15HE/NMNdauEs

& (v) E T TESS M (n) deu(wv,n) dpu(vsn)
z 1 {2,4,5} {(3.5).(3,4)}
z 2 {2,4,5)} {(3,5),(3,4)}
z 4 {2,4,5)} {(3,5),(3,4)}

Bl A% 4T F dpu P HY p-use Bl A] a0 3 o NEE

7. Bt e iy O Bl

B PRBIEREAE K NS0 .0, 0B RARTF RS S WS S, e xt
M P T AT P AR B T 58 B EEAE (i s miz s =20 smy, ) WK AR e P& Wi B P
2 s s e TERE 1. Hb,s=n, . 1s<j<m,m=k.

o] 4, SR A T AT #2 e Py, a2l B 1 Bk g A WIAREE e P &3 i B b
N G MG T & 7. Hd,ros b Bk g aE b AH LR B 45 5

1) c-use 78 7

Wz deu(xo ) P — TS BG5S 2 &S S g AbE L x BY— c-use,
(B B % )t SRAT R PLo B 1 a0 b 52 B A

P= 0oy smi 522 o0y sMi1 11 5% s i 3 Mg 41 5% 57z )
Hrb,2<l, i<k, 1<<j<k.

MEB g=n,.s=n, s i sq 1) 3=—"TM g 3 2z 1) def-use #42 W FRZE 7 x BYIZ c-use
A . WR deux, @ PHH P4 SERRF P — IR AT T A #E 5, W FR A2
x KA cruse BB #5. AR P P Ir A B Z B r A 1 cuse ARPE 5 1, W FRFE 7 b
Fir A 1Y c-use #% 78 5 .

B 3-17  ZJE R testexamplel , HEHE L W E 3-15 fras, &it— L A o . &
RefE ar deu(z. DA S 2 BB SRES S 1 E XA RE x B S 2 1Y c-use,

ZEm F ey e t . <x=3,y=0,z=0>

PREL testexamplel AT to B 3 T 52 B EE 122 (1.2.3.5) . B ZMBEO T4 A 1,
2; Wz HEG A I HEN - HEHEH 28 2z —1 cuse, H HE X z X4 E X, e
(1,2) 2 —1 def-use #12., Hib,t. B Eag s 2.4 48 2 & deu(z, DBI—TILE.

FE.a WESG T4 0. HRERABERS S 4,958 5 WaE 2 —1 cuse,

2) p-use 78

W (zyr),(zys) & dpulx, @) TIPS BIE S 2 &2 3 x B— p-use,x =755 4



g TE X, RBEE XTI AT P T 7 F SR R AR
P=(01y 5705 s == o701 o M1 41 2% s Mgy s Migg 41 9°°* 703 )

Hp,2<<i,j<<k,1<<j<k,

ISR R AR T MRS S g E AR x TESS AL 2 Y pruse B9 (2. 9) B 3
G= Ny s = Moy o7 =N +1 s I H Orig oMy 51 5% 57 s Mie +1) KT X M 7 72— def-clear B§1Z

AU, QSR T o AR R A T PR S L g e AR R x TESS L 2 BY pruse 93U (z,r)
BT : q= 15 2= N s5= i 11 s I H iy 91 51 02 s Wi s N 1)) X X T F 72— def-clear B
7.

YEEF P A [E]— R B2 AR AT i e BRI R T AR AR B x E4S A 2 1Y puse

B 3-18 F JEPREL testexamplel . HZHE 3 B an &l 3-15 P, & ib— 00l FH 4 ¢, ,
TG A 1A E xiE X, HAREEGX ] E XTES A 3 1Y p-use,

o SR )38 P 1 s bRi] x=1 B930 (3,4) PRIz 9% 3 55 . 35 4300 3K HH ]

ty:—x=1,y=1,z=0>

et AR 2 (1.3,4,5).

0 S5 FH Bk P 39 2 A i] x72 1 1934 (3,5) , 5 RE I ik FH 1] -

tp:—x=2,y=1,2z=0>

Zeid g (1,3,5),

EE: AEX T L E5MNRAE S0, X EREHEHE L, HFE if &0 69 FH &
NP AR T F,

3) all-use B &

YA 1 c-use Fl p-use #PHE 7 5 05 5EIA M 2 all-use & 5 .

3.5 BENRXHNAESEXK

3.5.1 & & o & &%

NC(Network Computer) 2% P X% 25 in F JL#P,
(1) FmmXt4 (Ul Object,UD .

(2) BUEX % (Value Object, VO,

(3) M5 *F 4 (Business Object, BO) ,

(4) Z 958 AT 4 (Data Manage Object, DMO) ,

i 3 A P A% an R R O 5K

1 5 it it

ST G Y iR P AN P 3-16 B

VO VO
Ul ——= BO |——=| DMO

B 3-16 5 %2 )i i 72 A
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B 3-17 k% %205 i 2

HARB S T,

ST X G 00 4 3 R ) D A A T 0 3 A DA T )2 R SR A BSOS 2 A [ET ) )
SR AIETEE .

M55 X6t G2 0 4 T D) S MRS 2 3 RS 2 i L 1L EAROEE | 2 A5 A
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3.5.2 &aemA &K

1 & I o] SR 000 43 M LA R JLRZE . Z 2 A H M, Java iH 5 LI VB 258 . SQL i
ARSI ULLVO ZEXT 4 BO k5% % . DMO S BXT 4 0k 528 & 5 F 54
PR 5 B2 200 0 L RCR I

) R o1 R 4 28 R R LR R LR AR

SR ETR VTS AE UL AR I A 2 A], s AR S BAE Z 18] A AE S R E ) B e B IE
iy A B 2% 1

R B 72 T8 5 W E SR TR (E Y e 22 .

W SR T8 DI RE SR AS REPRAT Fr ZEoK Y DhRE . 0 TT RE FH S R L SR E B R B 5 EE .

RAGETR D Re AT I RE I RE J1 2k . RAE B R Sl e 2k 1 7 M e FR B AT
Bt SR T RERY RE J7
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THREAEDERERSE — 98 HEE)
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FREAHEEAH

) PIEM FERETE; mARBHL; BHETIE
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(3) AT EMEREN SRR EWH

(4) ZH8% 3 R PHE R R IE#

(5) ¥Rl B EREER

T14

Raw 4

F—PTFHRKEHNELIEEEF; BMIEANERRF
(GEFHEKRGEEHER G — KM ClientUI £ FR; Ak
FZHAIELL BO 452 , i GeneralLedgerBO ., £{H X} £
KL VO ZE ., EmployeeVO, F 4 & #H X £ 35 L) DMO
258 , I EmployeeDMO, E #] Xt £ Ll QO 45 &2, il Em-
ployeeQO,dEZ B X IEHEZE UL Dlg 45 &, i1 EditEmploy-
eeDlg, Z B X IEHEZE DL Ref 45 B , I WorkCenterRef, [ #iz
F L) Panel 45 & , i GeneralLedgerPanel
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LIRS

T16

JiiE

(DL BRBIEWMENL TH TV EETFEBEFIR RELXE S
. SHERD

(2) FHRRER/FEE

(3) AR/ IET . FERELAZWE -8R/, J5H
Yy B 3a) 55 — N F ARG s 85—~ Bn) 00 02 Bl ia] L {8
PREU B SUEMWH T ; B2 B setXXX O
il getXXX ) e EE =, 5 A A /R B ALY & 4 ] DA
Fi isXXX O pR %L

T17

KREE

A XEHEEFH UL m 3k, FHMAZEX 2.
LR, B H m &, i HE SR A ki HE
118 Z1E R

Fi A W IR 2 R A 1, FIF AU getXXX #l setXXX 4§
) 7 B oK R 25 D IR 3

AR B ] BLHE R B A protected J& PERYT , getter PRELA]
DL & public B,

B RR B A 25 FLI) 2

getter PREL= get +H &2 (FEMR /R LB B is + L (i /R
2R 5

setter pREL = set + 1 44

T18

Al =L

B

WENGAERERKRE, HTF 22k 55 k8,
MAX_VALUE.START_DATE.MINIMUM_BALANCE
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iR

T21

Z 5t

T[] X SRR Py 2 A A B4k K B A 2 S W

122
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EHEROE ¥ s d s EEE Oy 7 N Sl G [ e o =y )
& (Base: : Function ()) 19 17 2 0 4k 7K 28 7 # (Derived - :
FunctionO)) B 1R
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A B 5 ) 9 28 B e 45 2 WK O HiE O B R R . B an

class Hiden

{private:

inta=1;

char * p= "hiden";}
class Visible

{public:

int b=2;

char * s= "visible";}

Hiden pp;

Visible * gg= (Visible * )&pp;

e B R R FF B, pp B9 B0HE AL B AT LUGE S qq #ERE R
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2. Java i S HTE
Java 15 5 MG 0 2 3-20 AT 7w .

x 320 JavaiES L

_— . . FREE | M| R
= il s
FF 5 P 3, 35 b7 ol 7 iR | M |
J1 | F#r EBA TR BAEIR {8 H- iR
J2 | BRER EAEEEZTE IR A RE {e iR
X — N ARHMETIENXN R EESHEN S5 EETE
HRE. WRESHEHREFEEHENE B, #lin.
J3 | Get i BusinessDatal. getBusinessDate2. getOid () 2§ BusinessDa- | f# - 1# iR
tal. getBusinessDate2 & null B}, BusinessDatal. getBusi-
nessDate2. getOidO ¥ & 4 B W
4 | E?ﬁ% A FAF RS ABEE RN TrimO#E R b i
Al G = ¥
o o e BFMPEERFEFII+HEBEFRNMEEE PR +#1F
J5 P BEBEGSHFEMNGER, plin. vy Hint BB,y (EN S5, | IEHHH B R
‘ g. drawString("y+2="+4y+2,30,30) ;¥ B R y+2=52
AEREF T A F Tk B S E, TN A b H 2=
J6 |Float double | 2&B/NFH—FE/NKIE., Hlan. 89. 6 SLFr A GE A | IE w1 =
89. 599 992 324 58
J7 |Float double | ANZHE % S(H AR THEUUE 25 . b A 8 BU{E iE B % B iR
A E A H float B3 double ZERY 9 2F B AT ¥ 1) & Bl it
J8 |Float double |&H . FHBHWAEWSSE ST RN R, 7l &€ L& | IEHHE iR
T2k 52 A Rl /Y & @it A
19 | switch switch I AR B INRE A default 18 74 =4 F| T 4b 3 o - BB
o SH
110 | switch %@7{17? switch &5 #) 1) B — 1~ case i AJ AL R BT AR A F 5 b e
break i )
. EHIEARAGHESEER 1T 5FERE—1THIR.& -
J11 |If iE4) i 5 I IE Bt BiR
, . i 5 1E A X — Vector B2 B BEAE B, . Vector & -
12 VORSRSERD | g S o G  7E E EBEE ) S
J13 | &3 1E M) FEBIMFHPREEEEZE INAZR 1 iR
J14 | T3 EN] ST E L5 AT ] 68 (IEH S K b 5) AP E | fE iR
J15 | B{E 6 & A TE I RS R
j1g | Lhis This.super i &% IE #
super
117 | #MEFHFE | REHIWEFIE
LN . - N -
18 gﬁ;@% Iy o B SR 5 R I £
J19 |itE TR IR
J20 | HoEE bE B A IR
J21 | =l T4 il I A 1R
MRS UL TR . Public T XA A2 R I,
122 | KWMEWATF | Private F FXT 4287 L, Protected AN F XF F 237 W,

A T 3 A — A~ B H At B A 2R T DL

& & 7R
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£ AF M) R T mh FFE
3. B
B e 2 A L 321,
*x 321 HIEERB
R R | 8 |
o il 3577 , 23
FE | W RS e | m |
EREHEMNE VO, ZE VO RNRETESH""HILN
D1 |Null 4k
null, ${8 B 50H0E A9 B8 F B0 null 5525 0
R VO TR R A b Canat 8] UlTextField) 2 & R 48
1
D2 | NlLFH ] il gy 0" 0. 0
G E R ER R RS R XN BB R —
s O 3 4 K UlTextField iﬁﬁﬁﬁ%ﬁ\g 7E nc. ui. pub. beans. textfield
D3 ) 5 B f 1) UlTextType # O HE X T TextStr, TextInt, TextDbl,
TextDate fl TextDateTime 5§ 5 28, 7 /R B {# A UICheckBox
&, UIRadioButton ¥4 , i ¥ & & X A /R Y
- UFDouble #3485 UFCurrency 288 , 8 #7 £ % UFDouble, it & B £ {H
i { B} iz B 2%kl UFDouble
D5 ;ﬁgmme F3 7 UFTime 25%Y, F 37 £ % UFDateTime
e ,
D6 i;’éﬁj: A% F {8 FH 7 BoHE B 3 25 #Y, 40 Boolean, Short, Long, Float,
. Double,Date
K i T Xof ROKS B B 4 (2 B s ) B KA BETE L . 9] 2, o 00N JEE AL
D7 | s El M B FAa E TP F B A Decimal ZE#!, pricision A 20 {i , Scale A
ﬁ‘;ﬂ 8 i M & m A 15 A) : ivitxtShipUnitNum. setMaxLength(20);
vitxtShipUnitNum. setNumPoint(8) ;
DS mAKKEMW ZE & KKE MaxLength (2K 1A 20 i, X} TextDate 5
wE TextDateTime JGR)
D9 ;g fr 2 B9 B /DB EL NumPoint(BRIA 4 7 . A X} TextDbl & %)
B2 E A B FEAT DelStr, BEAZFE S BB X B2 LF
fFeER LI
/ /55 B A fRER
D10 250k WA T setTextType( " TextStr");
TR E setDelStr("-");
/! R N FE R AF
setTextType( " TextDbl") ;
setDelStr(" -.");
D11 | X}5F A = FE BN E L BB A X 5, HoAth A2 X 5%, AT LAk AR
WEB LN FA8E
(1) setFixText (String) ; 1% & 5 I 8l € M 47 5 AH [/ i < BE
D19 i FFF 8| (2) setFixText(String,int) : REHBIESHL ENKE
ERIEE (3) setFixTextLen(int): @i E Z L ENKE

(4) setText(String) . & BB EEMZERSBN
LR 5 € /Y 8 K




4. SQL iE4HLiE
SQL & /m) HE v i i W% 3-22.,

& 3-22 SQLiEAME

= | W

o N A

it B AR
Uk 5 HE

) 730 |

S1

BEME

wA NG

S2

SQL &%

Ak F{d F “select * from”iE& .
A% |18 F “insert into table name values(?,?,+)” & &

4t — {# A “insert into table name (coll, col2, ***) values (7,

?f ii‘),,

S3

SQL &%

i RAE1E A A not in(in) BAE , B % JEFH not exists(exists)
H1E

S4

KA

e e PR R R R AR e . BN, 7E where ] H numeric Y
F int BB 51 @ b3

S5

& F AT AL HE

HSQLEMFAHZEMN . EEMATSHMFFHHEHEX 5,
BNEZ ST ELM B, 7£15 7] select -b from table #1,a,b
PR , B iZ B, MR a=6,b= — 3,15 A2 N select
6--3 from table, —7& K Sql W) E B, 1E A 45

S6

AL

AEFE RS, AR (L ERZR A E@KE)

S7

e

FRBSHE . A RF S ERE. RS Fild R S5 E
Xt %

S8

null

AHERF Null 575 8" "y H [H

S9

LR E

(D SQLEMEFZREEN, ZHM LXMW I .

(2) F& MR, T 6 &R X EGE A LTI,
AE R F#& i, 0. select name from customer where
customer_id in (select customer id from order where money >
1000), Wiz a0 F i A {C £ . select name from customer
inner join order on customer. customer_id = order. customer_
id where order. money=>100,

(3) ZRRIKAE M, 5L LHEE LT W, X M0 F T 2
VRS LIEEERNFE. AU T select sum(tablel. je)
from tablel tablel,table2 table2, table3 table3 where (tablel
(K% H 2% 1k (=)) and (tablel HESFE ) and (table2 5
tablel B XBE &) and (table2 WZE{H 5514 ) and (table2 K
EZE{EE) and (table3 5 table2 BB 514 ) and (table3
)% {E 45 F) and (table3 BIIEEE &)

S10
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B AF M) A Ak FAE

gL

i 38, 331

oo A AE

i i R
RN

[F] 72
J& 1

(1) Sql & A ¥ #25, ] H & ¥ : SqlTranslator trans = new
SqlTranslator () ; destSgl= rans. getSql(sourceSql, databaseType).
(2) $#4t SQLException {§ B ¥ # . [F] —~ SQL 7& A [7) £ 45 e
{E.JDBC i& [F] 19 85 ik 5 LA B4 iR {5 B A [l . SQLException &
BFe# A4 % A  JDBC & [\ /) 45 1% 5 48 — & LL SQL Server
7.0 M, 55 R(E BV LAAE JDBC & [ )55 R 5 B8 £
(3) SQL & &R
O FRABEELAHN7FS, B, select f1 || {2 from
test: T /A J& select f1 2 from test; TR FH“+ "5, N
Oracle A~ 32 ¥,
@ AEENEELMA “outer” KT, PN select f1 from
tl left outer t2 on tl. {1 = t2. f1; T A& select f1 from tl
left t2 on tl. {1 = t2. {1,
Q@ ZH5EEEMNIIAERNER, BN, ARFERWTIER.
select * from tl left outer join t2 on tl. f1="A",
@ 7E Case when HAF REHH=.>= . <=L K is null iz

Z B = B ARRA<> . <>.1=L K is not null BHFF, &

18 Fic | Oracle B decode PREXTLIEFKIE

® 7E Case when HRA]F S 5 HE I REEH —1. #lan, A
REME 4T case--- when i% 4] case when f1 > 1 then -
when {2 > 1 then*+end,

® ZEXF char 28 B LB B, BEXF B AN B rerim O R 20, 5 W 72
Oracle PASHB A EFLER.

@ 7E Delete,Update, Insert,Select i& f] § char 25 %I {4 3 {4 5|
F{#E A 5], 6 0% 5] : Insert into values (" book",5) 7E
SQL Server H1 7] LU F , T #E Oracle ,DB2 ®1 A 3ZHF, i 4
Insert into t values('book',5) .

EELAF AR “Lac ] X R, N E . select *
from table name where coll like "[a]%" OR coll like
"[b]%" R oll like "[c]% ",

© A fE il 13 top n/percent K PR il £ i) 45 R £ 1Y ic & &,
Oracle A 2 F¥

@ union,order by, group by, having.between+++and,in, exists,

is null HE—

S11

S12 | A%k A i h 75 6 2 R AR




5. Yt Ul
Fom Ul an & 3-23 Fras.,

F 3-23 Hm Ul
1 | N AR
s | DT IR GERR | R | 42
ULl | gk Rk M T‘oftPanel MK —N2, 89 F w3 A E 4% K ToftPanel:
public class myUI extends ToftPanel{ -}
EH AR EERNE T EN L.
@ AL B .
Ul2 | & @ TINF 4 JE .
Q@ Wi ER HmE .
EMEFEFR RSB T iEM : setButtons(m_aryButtonGroup) ;
me B #% 8 . 7F onButtonClicked (ButtonObject bo) J5 i , &b 3 ¢
A
public void onButtonClicked(ButtonObject bo) {
UI3 | me 7 $% £ if (bo == m_boNormalButton)
{ onNormalButtonClicked(); }
else if (bo == m boXxxButton)
{// other button disposing }}
_ WE R EAE, 7E getTitleO) 7k, 3R 1] 5T #9575 A3 -
Ul | FERE public String getTitle() { return "FAYFRM"; }
FE R A 55 AXRS . 7R 58 BRIk 55 ACRS B, AT BB 2 F 2 K & 4 5 | R
UL ol bk 55 |V 4atS A P g SEE B X 5 B A7 7E ClientEnvironment 2K,
AN ] LLFE ToftPanel B 4k 7 25 0 (i FH /7 = getClinetEnvironment ()
K15 —4~ ClientEnvironment
it 7 % 7 o FH 20 454 BO 28 XxxBO, #R 2 A4E JR — 4~ % 7 55 194X
2% XxxBO_Client, XxxBO_Client 1 XxxBO f 7 #—— %} i ,
Uls % % P8 | XxxBO_Client SE£PBr E & XxxBO X REF P imi — 0%, 7
BO % UL 2, R i XxxBO_Client Vi8] BS JZ. 4, 4n 5 2 &8 A
XxxBO ZEH ) —4~ update(MyVO vo) J &, 3 4 7E & P v i) AR
42 . XxxBO_Client. update(vo) ;
XT 15 HE 201 4% | X5 HE 4% 7K nce. ui. pub. beans. UlDialog Xf T #& it 1§ B B9 X 15 HE ,
Ul7 |#& M {# F|{#E A nc. ui. pub. beans. MessageDialog, A 2 1 Fi javax. swing.
)3 JOptionPane, A 2 ptionPane 7£ ¥ % & 7 12 17 B 77 7E [7] &%
R R A Zetg B B 4k 7K nc. ui. pub. beans. table. VOTableModel = {#
UI8 | 4k 7& H1 {# F
- A NCTableModel

i UT Zhag i 2w .
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N VO RFTERGSZZEMEE N S EBIE., BE —1 VO XN — 18R EE.HE
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e AF ] K Bk FFE

*F 324 VOHEXNR

Jin B R | R] A3 |
2| PR %
F5 W 3 L7 o v R e T .
VO1 | 4k ZEETRLYET VO X IE W P | A5 iR
t O 56O VOEXETHFEBITEFALRBER setXXX 1 getXXX
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EWERENE  [(2) X —HEREER A AR, N B S B E Y DMO 26, 7] fEA
5 & insert() Al delete() /¥
£ DMO 2=, B9 FE 2 82 0670 38 1 getConnection () 5 3K 15,
DM BORIRER | s v # B8 INDI 26
DM5 R SRR A | N AE DMO 2K 8 4~ 7 &+ 38 18 Connection, PreparedStatement
G SRR | PR EBCHE PR B IR R AR O v Y &5 R A B R i B R
£ DMO 28 19—~ 77 ¥ v ] B4 PE 98 A (insert) BUHE B, 2 & {8
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DM3 ;M%Oji%ﬂﬂz WnEFE DMO X297 Z 4 BO X4 GE & R AL A LR % 1
% it BO) , h 7 B getBeanHome 318 BO Xf £ /) home ## [
~ . |#E CodeSeed 4 B I A 7 # A & delete (VO) . insert (VO),
DM9 ;Eiﬁﬁﬁ% update(VO) .insertArray(VO[ ]) .queryAllO) % i, BHRIE
b 55 W5 ZEHE hn M ER LR DMO K9 1 5
£ DMO H i insertO) S5 J7 ¥ o, o) 8048 FE i A R B, Eid id
DM10 Z $ pk_corp|getOID(String pk corp) 5% getOIDs (String pk corp, int
{5 FH amount) A XK IKE— il ® E8# (OID) . I R =X pk_corp
A null, W BRI K £ B 2 )
BodE e = oin— F Be i, AT stmt = con., prepareStatement (sql)
DM11 2;;0 MRS J& M AT stmt. setString (3, invel. getlnvclasscode () 15 A] H 1Y &
5 5 B JE R T B e — B B S D
DM12| & PP EER | RIS RN RS TG 5 2H
rif] . PUAT5EE ) Sql 15 F] ResultSet rs = stmt. executeQuery ()
G REBEXEW VO X ZEF M IRE, ERERT A BT :
DMO 2k 1) & |f758# A Sql i&A] stmt = con. prepareStatement (sql) ; 5& & %}
DM13 | . 3gm Bk |stmt IE B MK E, BREBHEES A #HE, A KE 1T stmt.
WiR7S executeUpdate ) B g B4 ZE 5581 . AT 5€ T Sql 1 A) stmt =
con, prepareStatement(sql) ; 52 & % stmt 1F #f # W {H . H W52
HREBE B, ARG HAT stmt. executeUpdate() B # &4 E

FEiRAS DM11 2561 . W& R bd_invel Wi — 5Bt avgprice. 01758 )7 sql #5A) )5,
PreparedStatement ZEM ) stmt TP PAT set #A) @90y 2 5 £l A 3 vh o7 B e — 2, 5 0]
AR .

String sql = "insert into bd invcl(pk invcl, invclassname, invclasscode, endflag, avgprice,

invclasslev) values(?, ?, ?, ?, 2, ?)";



Connection con = null;
PreparedStatement stmt = null;
try {

con = getConnection();

stmt = con. prepareStatement(sql);
// set PK fields:

String newOid = getOID();

stmt. setString(1, newOid);

// set non PK fields:

if (invcl.getInvclassname() == null) {
stmt. setNull(2, Types.CHAR); }

else {

stmt. setString(2, invcl.getInvclassname());

}
if (invcl.getInvclasscode() == null) {

stmt. setNull(3, Types.CHAR);
}

else {

stmt. setString(3, invcl.getInvclasscode());

}
if (invcl.getEndflag() == null) {

stmt. setNull(4, Types.CHAR);

}

else {

stmt. setString(4, invcl.getEndflag());
}

if (invcl. getAvgprice() == null) {
stmt. setNull(5, Types. INTEGER);

}

else {

stmt. setBigDecimal (5, invcl.getAvgprice());

}

if (invcl.getInvclasslev() == null) {
stmt. setNull(6, Types. INTEGER);
}

else {

stmt. setInt(6, invcl.getInvclasslev(). intValue());

}

//

stmt. executeUpdate( ) ;

return newQid;

}

catch (Exception e) {return "{fH A X" ;)
finally {

try {
if (stmt '= null) {

stmt. close();

}
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}catch (Exception e) {}

try {
if (con '= null) {
con. close();

}
}catch (Exception e) {}

}
}
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B mE 3-18 s,

a
/fiihabe /
b

1<a<100&&
1<b<100&&
1<c<100

iy, |

AREFIRE = TP

atb>c&&atc=b i
&&btc=a f
g
=
i =i

FHE e

TR =T

A 3-18 =MIE a8 Fr i i A

2. CHET

# include < iostream >
using namespace std;
int main( ) {
int a, b, ¢, n;
[TRA = KRTF 0/NTFEET 100 RUREL
cout <<"Mg A =P KF 0 /NTFESET 100 pUREEL: ";
cin>>a>>b>>c;

/ /%M abe

g & 7%

I w



LR - &

while(!(a>=1&&a<=100)){
cout <<"My AHJ a 5%, THEMHA: ";

cin>>a;

}
while(!(b>=1&%b<=100)){
cout <<"Hi AHY b F5iR, IHEFWA: "
cin>>b;
}
while(!(c>=1&& <=100)){
cout <" AW c B iR, IHE M A ";
cin>>c;
}
/IR EW = AR ZER
if((atb>c)&&(atc>b)&&(btc>a))
{if(a==Db&&b==c)
{
n=1;}
else
if(a==b|la==c| b==c){

n= 2;}
else
{
n=3;}
if(n==1){

cout <<"W L FN =MIE . "<<endl; }
else if(n==2){

cout <" B FIE = MIE . "<<endl; }
else if(n=3) {

cout <" A FE =M IE . "<<endl; }

else

cout <<"NEEM I =MATE . "<< endl; }
}
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Class bbase
{ .



Public:
Virtual void redefined() =0;
Virtual void inherited() =0;

b
Class base:bbase
Public:
Void redefined(){ - }; //7E XY redefined()
Void inherited(){ « ;redefined(); - }; //VEH T redefined()
b
Class subclass:public base
Public:
Public redefined(){ - }; //EHFE LT redefined()
}
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typedef tagProperty List [/ B F
{ String Property Name| |; /@t 2 FR
String Property Typel |; /R
Void * Property Ref[ |; // @S| FH L aE
} Property List;
Class Test
{
private:
Property List Property List[ ]; /T RTE R 2 Y 8 5 &
Public:
Test(void * ObjName); /70 2 ) # 1E pR R

Modify State(String Property Name, void * New Value);
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Read State(String Property Name,void % value Buffer);
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(3) 43 v Bl 51 pREL . SR JEHE Perimeter O FIR MR Area()

HCHERKFEWT,

Class Rectangle

{

Private:
float width;
float height;

Public:
Rectangle(float w=1,float h=1)
{
if (w>0 && w<50)
width=w;
if (h>0 & h<50)
height = h;

}
~Rectangle(){}
float Perimeter/()

{

return (2 * ( width + height y));

}
float Area()

{

return (width * height);

}

ZE Rectangle T#41& PR Rectangle O Y BBD, W& 6-4 Frs .

Rectangle.width
Rectangle.height

W,
h

/ %‘ﬂﬁ /

w>0 && w<50
L P
width=w width=1
‘_ |
h>0 && h<50
g i
height=h height=1

%.
Ty

Rectangle.width
Rectangle.height

[ 6-4 & Rectangle F1#4 i PR EL Rectangle ) i) BBD

Rectangle()
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W h width height
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Test3 60 20 1 20 Path3
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Class CcoinBox
{

unsigned totalQtrs; //HETh B
unsigned CurQtrs; / /AR TE T
unsigned allowVend; [/ LV SE

Public:
CcoinBox( ) {Reset(); }
void AddQtr(); / /3G — A~
void ReturnQtrs() {CurQtrs=20;} / /3R |5 BLAE 1 5 T %

unsigned isAllowVend( ) {return allowVend; } / /3R [8] B SE RS
void Reset(){totalQtrs=0;allowVend = 0;CurQtrs=0;} /B AR IR R A
void Vend() ; [/INR s, BHEm MR ENEE

}
void CcoinBox. . AddQtr()

{
CurQtrs = CurQtrs + 1; / /I —A~ 6 T
if (CurQtrs>1)
allowVend=1;

}
void CcoinBox. . Vend( )

{
totalQtrs = totalQtrs + CurQtrs;
CurQtrs=20;
allowVend = 0;

}

o3 B b YRR BON A X allow Vend B #Y AT BE 45 2R . A P4~ AT BE 79 [X 8] 30K 725
0,01, [1.M]., o, M &% 35 B 1Y e K IO 5 &0 .

ML, CurQtrs WA R AR [0.0].[1.M], XFEXNF— T a4 1D
W& : S1.S,,S:.S,, W 6-8 fim .

LIRS 1 57 0015 0 ST 91T 5222071 AddQur O+ AdQur O
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Void ReturnQtrs() {CurQtrs=0;allowVend=0; } 5L 7] DI B X 5512 T .

ReturnQtrs() CcoinBox()

B

allowVend:[0, 0] W<

Reset() [ CurQtrs:[0, 0]

S
Vend()

allowVend:[ 1, M| W_..
CurQtrs:[0, 0] )

S5 t

ReturnQtrs()

ReturnQtrs() ( allowVend:[0, 0]
AJAO0 CurQtrs:[1, M]
S,
Vend() l AddQtr()
ReturnQtrs() 4 allowVend:[ 1, M|
AddQtr() T\ CurQusill, M)

1

AddQtr()

Kl 6-8 B M & 1R S PR ST 8 A

R OSD BLAYZR K 6 &2 5 OSD BRI COSD #2141, fn & 6-9 Fis .

allowVend:unsigned | cqinBox()
[CurQtrs>0]
Reset() @ Vend() @_. A0
S[_] lS,I
CurQtrsiunsigned | ccoinBox()
Reset AddQtr
0 0.0 () _@ AddQtr()
ReturnQtrs() < S
[allowVend!=0] ! |
Vend()
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i = 17 & mARKIA<ZE H> ZiRMH
< totalQtrs, 0>
Ccoinbox (). p0 T <ZallowVend,0> TEAKL
< CurQtrs,0>
<totalQtrs, 0>
Reset(), p0 T <allowVend,0> 4
< CurQtrs,0=>
AddQtr(). p0 1 (CurQtrs=>0) < CurQtrs,CurQtrs+1=> TC R
< CurQtrs,CurQtrs+1=> N
AddQtr(). pl (CurQtrs=>0) <allowVend, 1> TR
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Vend(). p0 isAllowVend() ==0 p, v 4
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(1) RS=1},

(2) HRL0,070 2 oA & PR T =42 CurQtrs M ZE R IE L BT L RS={[0.0]}.

(3) WEHEEL0LOMERN —THimRE. XHEZ —THIHERE.F 6§(A, Cecoinbox () =
L0 0IMA B HES . Kb dnid 2 BXF R4 AT — S IRE .

(4) E X CurQtrsO BREIM HE 12 42&: ResetO). p0,AddQtr(O). p0,AddQtr(). pl,Return-
QtrsO. p0 F Vend ). pl, L FE AddQtr ). p0, 15 CurQtrs ¥, & 1Y 12 55 W
7 (CurQtrs=0) == (CurQtrs<<0) , & 5P IR RS — 20w, B PR IR E W 5 /& CurQtrs==0,
At AddQtrO). po AT A I H F[0,0].

(5) AddQtrO). pO AT CurQtrs ¥5m, Bl AT T X & ie 5. CurQtrs== 1, 7
LM a2y 5 K[ 1, M RN R 4R . Brilis 2

6([0,0],AddQtrO)=[1,M].

(6) HoyL1.MZEMLO,0 AT iA /Y R 1, M I RS #,RS={[0,0],[1.M]}.

(7) VL ERE TR FE LT B Fe

6([0,0],Reset())=[0,0]

5([ 0,0 ],ReturnQtrs())=[0,0]

5([0,0].[allowVendl=0|Vend())=[0,0]

(8) #L0,0JM RS &£, RS={[1.M]},

(9) XARZELT.MIESE UL EaxX ANl #2774 LU R e e .

o(L1.M]|,AddQtr())=[1,M]

0([1.M].Reset())=[0,0]

o([1,M],ReturnQtrs())=[0,0|

S([1.M].[allowVendl=0] Vend())=[0.,0]]
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(So, S0)
Reset(), ReturnQtrs()
AddQtr()
(So» So) (So. S1)
Reset(), ReturnQtrs()
AddQtr()
(So» So) (S1, 81
AddQtr() Reset(), ReturnQtrs()
Vend()
(51, 81) (Sp. So) (51, Sp)
AddQtr() Reset() ReturnQtrs()
Vend(j
(51> 51) (S0, So) (51> S0)

Kl 6-11 BT —4 COSD By 47 I 5 i il 3R

M A A b, BT LA IR ] AddQtr(O) , AddQtr () s ReturnQtrs (), Vend () (HJ
5 IR AT ) XA A KRS T H AR B D pRECTh Y B A R

6.3.3 MR IR & 6 LI L 4K 5 6 4 4R

1o TR A T2 B

TE /I T 228 28 0k 6 F X 4 i Ik B AR 1 Ik ) (2 — A B Y 2R R RE
AT I, 2 25TV I K 3K s AR R, A FH g I XSS S ik . 00 5 3K B Y T AS B S i
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1) FH main PRZEL

FH main pRZk 98 FH IS, I 552 300 3K 2 00 1 9K 2 v i 1) B2 8 7 =X, AT DL B R i
AL B S A B main PRECH AR 58K 45 5 H e f B R b

Bl 6-11 LUl 6-4 H sh & 2P B2 CeoinBox 4], 87 main pRELJ7 5 XT38 Class
CcoinBox #E47 Wi , I i A SR A RS (C++IEFR PO W T

# include < iostream >

using namespace std;
class CcoinBox

{
unsigned totalQtrs;
unsigned CurQtrs;
unsigned allowVend;
public:

CcoinBox( ) ;
~CcoinBox( ) ;
void Reset();
void Vend();



void AddQtrs();
void ReturnQtrs();
unsigned isAllowVend();
private:
b
unsigned CcoinBox:: isAllowVend( )
{
return allowVend;
}
void CcoinBox. : AddQtrs()
{
CurQtrs = CurQtrs + 1;
if (CurQtrs > 1)
allowVend += 1;
}
void CcoinBox. . ReturnQtrs()
{
CurQtrs = 0;
allowVend = 0;
}
void CcoinBox. : Vend()
{
totalQtrs = totalQtrs + CurQtrs;
CurQtrs 0;
allowVend = 0;

}

void CcoinBox. . Reset()

{

totalQtrs
CurQtrs 0;
allowVend = 0;

0;

}
CcoinBox: : CcoinBox( )

{
Reset();

}
CcoinBox. . ~CcoinBox( )
{
}

void main()

{

CcoinBox cb;

cb. AddQtrs();
cout << "HA—PEM" << end];
cb. AddQtrs();
cout << "L A —HEM" << end];
cb. ReturnQtrs();
cout << "R [ ff A M " << endl;
if (cb. isAllowVend()) {

cout << "EE W IN" << end]l;
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cb. Vend( ) ;
}

else

{

B E:\Filesforstudy\C g

cout << "ESELIN" << endl;

}
getchar();

}

G gE R 6-12 Fias.,

2) IR AT L

APk ARSI . ST ENSB LMK H T . AR EHZ#HEE)
B B P T B s S e B B

Bl 6-12 LA 6-4 HhERHLP 2 CeoinBox A 6. il B &S 5 s dE 4703, C++ 72
FARSWT.

B 6-12 main pREMNHEACT PUATES R

# include < iostream >

# include "SCcoinBox. h"
using namespace std;
void SCcoinBox. . test()

{
SCcoinBox cb;

cb. AddQtrs();
cout << "FTA—HMEM" << endl;
cout << "YHTEMEL: " << cb. getCurQtrs() << endl;
cb. AddQtrs();
cout << "FA— P M" << endl;
cout << "YHTIEME: " << cb. getCurQtrs() << endl;
cb. AddQtrs();
cout << "FA — M M" << endl;
cout << "YHTIEME: " << cb. getCurQtrs() << endl;
cb. AddQtrs();
cout << "Fr A —/ " << endl;
cout << "M HTIE M : " << cb. getCurQtrs() << endl;
//cb. ReturnQtrs() ;
//cout << "B EMEM" << end];
while (cb. isAllowVend()) {
cout << "EFE N I" << end];
cb. Vend( ) ;
cout << "YRHIE M E: " << cb. getCurQtrs() << end];
cout << " HAYIE M F: " << cb. getTotalQtrs( )<< endl;

}
getchar();

}
unsigned SCcoinBox. .getTotalQtrs() {
return totalQtrs;

}
unsigned SCcoinBox. . isAllowVend( )

{



return allowVend;

}
void SCcoinBox: . AddQtrs()

{
CurQtrs = CurQtrs + 1;
/ % if (CurQtrs > 1)
allowVend += 1; %/
allowVend = CurQtrs / 2; /B G
}
void SCcoinBox. . ReturnQtrs()

{

CurQtrs 0;
allowVend = 0;
}
unsigned SCcoinBox. .getCurQtrs()

{

return CurQtrs;
}
void SCcoinBox. . Vend()
{
totalQtrs = totalQtrs + 2;
CurQtrs —-= 2;
allowVend —— ;
}
void SCcoinBox. . Reset()
{
totalQtrs = 0;
CurQtrs 0;
allowVend = 0;

}
SCcoinBox. . SCcoinBox( )

{
Reset();

}

SCcoinBox. . ~SCcoinBox( )

{

}

/ %

Z A B R R A ET R T 4 1N
ZEZIWAEEL -1 Hm

JR 3% T BRI BN I BN

void SCcoinBox. . AddQtrs()

{

CurQtrs = CurQtrs + 1;

allowVend = CurQtrs / 2; [/MEN G
}

JE B S pR BN IR B

void SCcoinBox. . Vend()

{

totalQtrs = totalQtrs + 2;

CurQtrs —= 2;
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}
* [/
void main( )

{

I
a1 P L

SCcoinBox scb;
scb. test();

}
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# include < iostream >
using namespace std;
# include "Test. h"
/ *
W B 1 2 ok B sE K
* [/
void Test:.testl()
{
cb. AddQtrs();
cout << "I A— P H" << endl;
cout << "HHTHEME: " << cb. getCurQtrs() << endl;
cb. AddQtrs();
cout << " A —PHEH" << endl;
cout << " HTHE ME: " << cb. getCurQtrs() << endl;
cb. AddQtrs() ;
cout << "I A — M H" << endl;
cout << "M HTHEME: " << cb. getCurQtrs() << endl;
cb. AddQtrs();
cout << " A — N M" << end];
cout << "YHTIE ML : " << cb. getCurQtrs() << endl;
//cb. ReturnQtrs() ;
//cout << "B Rl E " << end];
while (cb. isAllowVend()) {
cout << "ESEN " << endl;
cb. Vend( ) ;
cout << "M HIME T EL: " << cb. getCurQtrs() << endl;
cout << " EHYIEMIEL: " << cb. getTotalQtrs() << endl;
}
getchar();

}
/ *
i 2 ) 2 5B )i



* /

void Test::test2()

{

}
/ %

* /

cb. AddQtrs();
cout << "TA — T H" << end];
cout << "M HEMEME: " << cb. getCurQtrs() << endl;
cout << "BLAIE I EL: " << cb. getTotalQtrs() << endl;
cb. AddQtrs();
cout << "FIA— T HEM" << end];
cout << "HEIME ML : " << cb. getCurQtrs() << endl;
cout << "B IE ML : " << cb. getTotalQtrs() << endl;
cb. ReturnQtrs();
cout << "R FFEEM" << endl;
cout << "HHIME MEL: " << cb. getCurQtrs() << endl;
cout << "B HIE ML : " << cb. getTotalQtrs() << endl;
if (cb. isAllowVend()) {

cout << "EFE N I" << end];

cb. Vend();

cout << "HHEIME M EL: " << cb. getCurQtrs() << endl;

cout << "BLHIMETIEL: " << cb. getTotalQtrs() << endl;

}

else

{
cout << "M HIME M : " << cb. getCurQtrs() << endl;

cout << "B M E: " << cb. getTotalQtrs() << endl;

cout << "EIEKRIK" << end];

}
getchar();

getchar();

W5 i) 3 AR s

void Test..test3()

{
}

Test.:Test()

{
}

Test:: ~Test()

{}

class CcoinBox

{

unsigned totalQtrs;
unsigned CurQtrs;

unsigned allowVend;

public:

CcoinBox( ) ;
~CcoinBox( ) ;

void Reset();
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void Vend();

void AddQtrs();

void ReturnQtrs();
unsigned isAllowVend();

private:

b

unsigned CcoinBox:: isAllowVend( )
{

return allowVend;

}
void CcoinBox. : AddQtrs()

{
CurQtrs = CurQtrs + 1;
if (CurQtrs > 1)
allowVend += 1;

}

void CcoinBox. . ReturnQtrs()
{
CurQtrs = 0;
allowVend = 0;
}
void CcoinBox. . Vend()
{
totalQtrs = totalQtrs + CurQtrs;
CurQtrs 0;
allowVend = 0;

}

void CcoinBox. . Reset()
{
totalQtrs = 0;
CurQtrs 0;
allowVend = 0;

}
CcoinBox. : CcoinBox( )

{

Reset();
}
CcoinBox: . ~CcoinBox( )
{

}
EX: 3¢

int main()

{

Test t;
cout << "M F ) 1" << end];
t.testl();

cout << endl;
cout << endl;
cout << endl;
cout << endl;
cout << "l FI 5 2" << endl;



t.test2();
t.test3();

return 0;

}
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o ¥ LoadRunner M &X T &9 51 2 0] K 69 AL A .

AR TEH e A ERE I i AH X HHE A4 LoadRunner I3 T B A9 2H 5l S IE AR U1 RE . I
fa 43 LoadRunner M3 T B @8 FH 7 .

9.1 LoadRunner &4}

9.1.1 HAMKHGLAmEH

WA B BB A — A HE D RE A 1 B G T B AN S AR A2 5 58 U E 1 T RE . 2 R AR TE
SERGZ Y RE R N R PEBE . HPERETE dn AT - R G N B 18] (A ik LT P A B IR
A PERETHERR 55 .
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WRIEERETE b ERE T ZEM AN EI T .

(1) F 5o A R PR w7 FH ) 5K 7

(2) RGeS A 31 iy F P 80T B BLRAE T ?

(3) FRGe& & AL BV 55 Fir 5 19 95 55 B0 i 2

(4) FEHIAAET AP R T RG2S FAE?
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9.1.2 LoadRunner # i

LoadRunner s&—F 1 I 8 G247 0 FPE RE 19 Tl A 7 9% 7 400X T 2, 3 o DAL |
T3 P S it % e 07 38 B S s M E M 0] Y 7 2K A DA RN A R[] R, i 07 X6 R S A ol 2R A
Frim ik, BE 6% I R G AT N L oAk RS TR RE .

LoadRunner J&72&H Mercury 22 84 & 1977 i . 2006 4E EL 8 HP 23 /g,

1. LoadRunner 4] %

LoadRunner J&H LA T 4 &R0 L.

(D) EHILH P A4 4 VuGen (Virtual User Generator) . F 3 s #l 5 VE 6 2 i 00 B P
A

(2) JEJ1¥E 4% Controller: $RAT KEFDARAIAS 7= A j2 400 P, 5 0 0 4 3 62 % iR SR A%
WA he 107 A5 LS B ) B 3

(3) ZERrMras Analysis: a8 xF A 45 582 09 28, o L 45 52

(4) Launcher; $2ft— 45, J5 31 LoadRunner i B,

2. LoadRunner Ji Ff

T 2P R I 3 T 5 1) i 3 2l A SR [T BORIAS AR 2 P ] s U ] g i R e
il 18 T2, 7 AR Il SRS PE BEFE A L AR U AT AE 2R L AT S B A A AT 55

3. LoadRunner [ %F 55,

LoadRunner B U0 F AY%F &, .

(1) BEREHA Ho O 4L H - 5

(2) RefE KR 2

(3) ZEALPERE M 5

(4) 1B 45 SR L € AL (] BT 7

(5) SER YA N PR 2 45 .

4. LoadRunner X F 1 LHIEG

HP 73 A ) LoadRunner BE1EA AR H & B AK IR , TC 201 W B %5 A 2 1 B K PR =
H A B /Y 1T 9508 % 00 Ok 28 3m FH P 78 0 FH 38 G2 19 250 36 1 vhoed e 9z FH Y ot f L ]
SEMEM AT R A R PR

H I, A8 Ml F g 285 1 FH B 5 408 00 201 S ARF R P, N 284K 3% 2540 v % 285 28 0 B BT HL
P AN ] £ 7 e i 4 1 B 44 7 it

LoadRunner ) Z WIS W F .,

(1) Application Deployment Solutions: £ # Citrix Fl Microsoft Remote Desktop
Protocol(RDP) ,

(2) Client/Server: 1§ DB2 CLI,DNS, Informix. Microsoft. NET,MS SQL ., Sybase
Dblib Al Windows Sockets,

(3) Custom: 1345 C Templates, Visual Basic Templates, Java Templates, JavaScript
M VBScript ZERIHIA

(4) Distributed Components: flfi COM/DCOM H#l Microsoft. NET,

(5) E-Business: 1145 AMF, AJAX, FTP, LDAP, Microsoft. NET, Web (Click and
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Seript) \Web(HTML/HTTP)H1 Web Services,

(6) Enterprise Java Beans: EJB,

(7) ERP/CRM: 43 4% Oracle Web Applications 11i, Oracle NCA , PeopleSoft Enterprise,
PeopleSoft-Tuxedo,SAP-Web ,SAPGUI,SAP(Click and Script) 1 Siebel(Siebel-DB2 CL1,
Siebel-MSSQL. . Siebel-Web #1 Siebel-Oracle) .

(8) Java: Java ZEHIAY I, W Corba-Java.Rmi-Java,Jacada 1 JMS,

(9) Legacy: Terminal Emulation(RTE) .

(10) Mailing Services: 11 4§ Internet Messaging (IMAP) ., MS Exchange (MAPI)
POP3 Hl SMTP,

(11) Middleware: 345 Tuxedo 6 il Tuxedo 7.,

(12) Streaming: fl§§ RealPlayer fl MediaPlayer,

(13) Wireless: Multimedia Messaging Services(MMS) #l WAP,
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9.3.2 F Lo A

TEMA I, LoadRunner 2 7E ¥ #1532 HL B A EHLH P (Vuser) e AU 52 Br P
Vuser i# 1 DA o] 85 A 7 i 59 Jy SR ATL B8 B P i 3E T R S A B 2

LoadRunner {88 H K420 FH 7 (35 3 2k 3R 15 8 400 595 B P R $8:4FE Web L FH R 1, i K2 41
FH 35 2080 A2 75 7 DU A AS v, B L8 300 € a0 A X6 7 0 3 ke 108 2 B 2 . JF & K
A ZATH VuGen HIF, M AZZERNER: - TEDHPNED; EXEE
o EXHF,

LoadRunner Mg 7 A piAy (VuGen) K H 5% il 57 #& BOOLH] . 78 b FH AR 7 b 42 BBl 55
TR FRAERT s VuGen i SE 45 4E g il 2 B sh A b, DLE AR 8 6 280 i) JE i

1. FHIER B P &g

T i s i P 384 B 4TI VuGen FRETE—AS23 FUBEVAS i i s 3544 Fn s i - 30
REsE N AR TS FA . BARRIELE TR T .

(1) Ja @ LoadRunner, ¥ # “JF {7 - “Fr & # JF¥” - Mercury LoadRunner —
LoadRunner, ¥ ¥J 7 Mercury LoadRunner & 1 . W& 9-4 Fr7s

By Bercury LoadREunmer 8.1

MERCURY " CONFIGURATION»
LoadRunner
Load Testing Diagnostics | Tuning What's New
Load Testing prevents costly and painful performance
. CI"EEtE/EC“t Scri pts problems in production by detecting bottlenecks before a
systern or upagrade is deployed. By creating production
. Run Load Tests workloads on IT systems in Q& or staging, you can
rmeasure the performance of critical business processes
. Analyze Load Tests under load and pinpoint bottlenecks for rapid resolution,

Mercury's LoadRunner provides comprehensive support
for the most common protocols and technologies-including
ERP/CRM, Web, JZEE/.NET, XML, .NET, wireless and
streaming media-allawing IT groups to use a single
product for load and performance testing of all enterprise
applications. Implementing an effective load testing
process with Mercury's LoadRunner helps ensure that new
or upgraded applications meet service level objectives
and deploy to production with no performance surprises,

6 Learn More about Load Testing

Kl 9-4 Mercury LoadRunner % 1

(2) §TIF VuGen,7E Launcher & O, BLH; “ 1 20 X" (Load Testing) 5 %% , 8.5 “ 4
3/ g A (Create/Edit Script) 4T H VuGen B 47 1,

(3) QD2 Web BIA L 7E VuGen JF IR 50 IBIA” (Script) #5970 i, B B
# Vuser A" (New Single Protocol Scripts) ¥ T I #r @& E#LH 77 (New Virtual User)
XoF Ui E o H: v St 7R FH T8 2 B P BOBRIAR [ 3 IO, an ] 9-5 B .

MNEEPwmHES ZE G w85 W iE % . Mercury Tours 2 3&F Web iy 5 H
PP, B HORs B 2 — > Web KEFLRT P IIAS



New ¥irtual User

All Protocols

Terminal Emulation (RTE) |
Tuxedo b

Tuzedo 7

&[B Script Vuser
SSAVE Vuser

i_%"."ﬂ Met Vuser

£V oicexML

=[g WAP

Tweb [HTTP/HTML)
-%- Web Services %‘

Category -

éﬂ-"#ebﬁw insacket Dual Pratacal
4= Windows Sockets 2

~Wweb [HTTP/HTHML)
E mulation of communication between a browser and
Web server.

ok | Cancel

K 9-5 New Virtual User X i HE

W2 57 (Category) ZE R A Fr G 1”7 CAll Protocols) . VuGen ¥ & 7~ Frf ] T
BRI ER, W PR NIZIN K, EE Web(HTTP/HTML) Jf 17 OK % 1 £
DT Web A,

2. VuGen % 114+ 4

VuGen & HALEE LT = A4 0l 4. &l 9-6 fras .

":,: Nercury Virtual User Generator — [nonamel — ¥eb (HTITP/HTEL) ]

x| S e Record ) W R | ipt I =7
| honame1 - Web (HTTP/HTML) |

Introduction to Script Creation

= [ntroduction

1. Recording o
¥ Record Application

YuGen's Wizard mode helps you create a script in four simple steps:

¥ Recording Summary 1. Recnrding
Start your application and record your business process into a script.
2. Replay . For Each recorded action, VuGen creates a step. After completion of the recording process, VuGen ger

g Verify Replay
2. Verification

3. Enhancements . i i : ' . .
Run your script as a standalone test to verify its functionality and to identify potential problems.

£ Introduction
& Transactions

¥ Parameterization
¥ Content Checks

3. Enhancements

Add enhancements to the script to make it a more accurate emulation of a business process and to all
Add transactions, content checks, and parameters.

4. Prepare For Load *
% Introduction 4. Prepare for Load

Adapt your script for a load test by running it with multiple users and repeating it several times.

Iterations
Concurrent Users

To continue press the Next button.

5. Finish .
% Finish [T Next time you create a script, skip this page and open recording

Kl 9-6 VuGen & O
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(1) THX&K: ffUERHACH VuGen & 0, A B /s fEmi & f T HS, WEFEE RN
o fa ek T H2%, 7] DA% £ View—>Toolbars 2) Ve BB A T. B 25, Kl 9-7 s,

| honame1l - Web (HTTP;/HTML) |

& o9-7 THX

(2) AESAIR . £ DA X, VuGen B T —NHIE G VuGen #:1E 51 3.
- H AR B B Arbsas o 3 T8 78 &l Br B AT 3 3R E . VuGen 8] & — 20 58, FL 4t
AR A AR E 9-8 Fis,

) fESPIEE . HAMKX . VuGen B8 T YT EFEN L RIBEE O, {E5 0
J& VuGen 2 5% 22 BRI I 7 2% 19 N 7 #A

3. DI 5% i # DAL Gt A

G H P AU T — 20 s il 52 b B P ST A9 544 . 7R I O 4 an el A B — A2
H Web A, BUAE AT LLJF 4R 35 F B s il R A b, BAREAEC IR T .

(D) HERNERW R . fFRfEFEig b . B 2% 1 p iy gl 72 F 7 (Record
Program) , 5.7t 15 BA B A% JICHF B9 < FF 1R 5%l 7 (Start Record) $& 4 .

A LAk $E Vuser—Start Record 3% 58 7 vt [ 5 & T H A= v 1Y) | @ start Record, 1% 411 , 1 JT 401
&l 9-9 Bt 7= X 1 HE

Start Recording

Application type : IInternet Applications ;I ‘
Action = Program to record : II'|'I1' crosoft Internet Explorer ll
""" Q Action () URL Address ; |http://localhest: 1080/ Mer curyebTours/ |
Working directory :

v Record the application startup

M oK I Cancel |
B 9-8 VuGen #:4E5 #£ &l 9-9 Start Recording X & HE

£ URL HbhE#= v, 55 A “http://localhost: 1080/ MercuryWebTours/”,

7F Record into Action HEH , 1%+ Action, B OK %41 .

¥ I — 1831 Web P % 25 . FF B 78 Mercury Tours ¥ & . WERFT IR Esh 5l T A
R AN 9-10 FFR .

B 9-10 FEhRH T AR

FE: R FE4H MercuryWebTours 4] M 35, 31 77 W 7 B 8 344 3% , & 5 4% Web IR &2
HOLEITH, E“IF4E7E 247 F Mercury LoadRunner—Samples—>Web—>Start Web Server,



(2) sl Rk BT A 34 h g . B 40, 55 5% 3] Mercury Tours 25 55 AT BE 1T 40 {5
BB G AT PE BT OT AT HE A P A SRR AE .

(3) 51k sl o FEXF WG Fr A7 AR 58 2 e . 7 T 242 By o (f5 b)) 3% #4151k 5 il
AR, AR Vuser BIARE, “fCHS 4 i 7 (Create Script) # & O ¥ FT T . SR)5 , VuGen [0 5
A sh Ak 24T 55 B AR Th I T — 20, IF BoR Skl B 28 Can R v A B B 2L, ] B A 55 & 4% b
) Recording Summary) .

(D) RSO . BEHES UM (File) > {477 (Save) , B By [@) % 61 . 7E“ U4 7 (File
Name) #E | & A “basic  tutorial”, 3} B2 &5 Save % 1. VuGen B 8 iz X 413 F 1F
LoadRunner JIAS (%) 3CHA-Je v, 578 Frail 22 vp 52 78 220038 24 K

4. HHMA

VuGen 3] 7 M E 7 Start Record % #l 3| 8.7 Stop #%#l Z [8] Fr /A7 B9 25 3% . AT DL 43 53l
M A 1] B D AS A ] b A o sl B BALAS . AR T 2 T B AR B B T AR N 2P TR Y
Vuser #4F ;s AL B 23 T SCOR A AL 51 T 7E R pREUT Vuser $#824F .

1) R ALE [

ER b &G B A, B View > Tree | 5 @ aetion0
View 5% B fulies (R ED 581, BERA | Qoo

- ¥ . : . 2 Service: Add Cooki

B 02 1 L B Action 3% 4 B R AT % 8 Service: Add Cookie
. Service’ Add Cookie

f&L I 9-11 Frw, 2 Service: Add Cookie

X S0 AT 4 BB VuGen | TR et o
ERZEM R A o 2 — A ERR R — R, ZER | R e e e
VLI R A B A RO P AR . K% | s Rt 8
B TR HR R4 A Y B 5 Tt . B 5 A T AR R Subnit Form: reservatiens.pl

El'ﬁ submit Form: reservations. pl_2

ZI\E_'J;:EE El{] iﬂrﬁ‘u ‘H& ﬂﬁ . :}iﬁﬂj} :J:iﬂl‘j‘_g,—‘l‘ Hﬁ:l;"\[ ﬂﬁ I/l 5‘@ Submit Form: reservations. pl_3
BRI AR B ESYE . VuGen 16 7E 9] 5 B 8] €] 22
IR PR 911 HHRE

B A A — P BR S N 7 0] U B BT A BE A B S 0 SRS g fe] . R
B 18] 2% 78 76 45 20 98 22 (8] By 55 17 19 SE PR s 18], AT DL RS0 6 28 F a9 sl Mgz 8 H P47 8 .
SR8 I 8] 2 — R AL - 8 2 e AT DA £ 22k 03k B v A A S R S PR P AT R

2) BAHL A

BN AS PR IE] 2 — 2 T SR AL IELL B AR AP BREXHY Vuser #24F., TERVAS AL K] vp
A H A B View—Script View 58 7 =] Seript A L&D #2411 . a0 &l 9-12 i .

TE AR E L VuGen 5 7E 4 8 8% 1 57 2 5 0 oR B0 S HOAR R B BEIAS . W1 DK C 5
LoadRunner AP pREL DL K45 ) it 1 ) BL 85 A LT F1

9.3.3 4lZZFTH=F

By s EN RGP R AENSEMFH. Pty REadE T EMH P
) Load Generator Hlag sl 3 . — 1~ A g 21 2 DL B KR gy L P FE L P4 .
f#i i Controller 28| & iz1735 .

LoadRunner M £ T A
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o +—L 3 & = o =
nonamel - Web (HTTP/HTML)
@ vuser_init detion o L]
@ Action g’_
@ vuser_end . . i
@) globals.h = w:h_Hrl( NercurviebTours”, .
' URL=http://localhost:1080/Mercurv¥ebTours /",
“Resource=0",
"RecContentType=text/htnl”,
"Referer=",
*Snapshot=t1. inf”,
"Mode=HTML",
LAST) :
web_add cookie("YYID=F81D42EFCABAZF4AAOET1232ECFTSE09: DOMATIN=ww
web_add_cookie("IPLOC=CN4401; DOMAIN=www, sogou. com’);
L] 11 1 FH mrrwr e 8 e d CRET I T ST A T A m 4 e d T e e e b oy AR A T AT '-ﬁl
R M )l 3|
IE Feplay Log | @ Recaording Log ﬁ Correlation Besults ||-F':’] Generation Log
Fakkdkk Start Log Message ook Al
¥eb Recorder version : 8.1.0,12%92 .
For Help, press F1, Colil Line:1
A 9-12  JiHA< o8 &

1. LoadRunner Controller & 41

Controller 72 H R Y & | & B b5 4200 i iy b e #5536 /5 . Controller W] AL 52 b FH
AT W 1 AE s B AS 50T DLad 3 ik 24 sg U0 P [a] if o axX Le iR 7 R Ge b i i T 2.
HARRIREWF .

1) Jg 3h Controller

TR ” 5 Bp, BB 7 Mercury LoadRunner — Applications — Controller, 4 T JF
Mercury LoadRunner Controller & [ . BRIATE M F . 3T FF 01K .78 New Scenario Xf 15 4E . 40
&1 9-13 FE 9-14 Frn . WREA . ol AT B p AT File>New fy 2, BUE 78 T. H A=
Ty New %41 .

New Scenario

— Select Scenario Type
* Manual Scenario
Manane your load test by specifying the number of virtual users ta run
[ Use the Percentage Mode to distribute the Vusers among the scripts

" GoalOnented Scenario

Allow LoadRunner Controller to create a scenario bazed on the goals you zpecify

— Select the script(s) you would like to use in your scenario

Avallable Scripts Schpts in Scenario

JBF Add ==
S Femove

Dﬁ' Erowse...
%% Record...
Qualty Center. ..

[¥ Show at startup 0K I Cancel I Help

K 9-13 New Scenario X 1% HE



lert:ur:r LoadRunner Controller — Scenariol — [Designl

File View Scenario Resultz Jiagnostiecs Toeols Help
S= W &|idE
Scenario Schedule

Load Preview

Schedule Name: |Defau|r_ Schedule _"]
Mode: Scenano Scheduling
L
Scenano Duration: Until Completion E 0
Load Behavior: Load all Yusers simultaneously
00:00:00
(Y Edit Schedule... Bepsed Tine

Scenario Groups

Quantity |Load Generators |  p»  Siot Soenano
= 35 Generators..
" Yusers..

" AddGroup...

Y Femove Group
> Aun-Time Settings
e Details

gl 2 oo

Design Fun

| 8

K 9-14 Controller &

Controller 24 P37 5 28/ . Manual Scenario il Goal-Oriented Scenario, HH1,
Manual Scenario A& 3= T 7 U L k37 5%, i3 5% 7T LAV & i #UH F #9420 g 903
Faz A7 W E] 38 7] DL 3R 48 B K J) B 7 32 9 FH P 128 ;. Goal-Oriented Scenario s& Ml
] H bx 5937 5 . iz 5 1 T R G2 S e e 52 iR E 1Y H Ak . X Bk Manual
Scenario,

2) FTIF A B (2 S A )

7£ Controller g B p B 5 File—>Open, 3} T JF << LoadRunner % %3¢ >\ Tutorial H s
1] demo_scenario. lrs. @0E 9-15 7~ .

Open Scenario

EHHEE ) I E} tutorial

IC0) analysis_session
h-fﬂbasi c_script

| ) correlated_seript
I_)demo_seript

% demo_scenario. lrs

s W)
Irip2ER (T ILnaﬂRu:mer Scenarios (¢ lrs)

Bl 9-15  FTHF IR Bl & O
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£+ ¥TH LoadRunner Controller B Design £ | , demo_script M6 H BLTE Scenario
Groups BA& ., FTLLERIC RS T A Vuser 7050, &l 9-16 Frow.,

ﬁlercury LoadRunner Controller — demo scenario. lrs — [Design(1)]

File View Scenario EResults Diagnostics Tools Help
FELEIE EL:
Scenario schedule

Load Preview
Schedule Name: |Default5n:t+'-el:lule ;I

104----- R s G CEE T ——
Mode: Scenario Scheduling at----- E.E ..... - .%

f-’-' i I i ;
Scenano Duration: Run for 000:05:00 [hhh:mm:ss] E oE T 'J:IL
44---- EEEEEE SELEET EEEEES B

Load Behavior: Start 2 Yusers every 00:01:00 [(hh:mm: s5) - ' E i

ot
oo 0002 D003 0o Elf:l on: UE
(D Edit Schedule... Blapsed Time

Scenario Groups

| | GroupName Sciipt Path Quantiy |Load Generatory ~ B Siait §enaio
- E demo_script  |C:\...\Mercury LoadRunnerstutarialsdemo_script 10 localhost E ﬁ ﬁeneratms...
T Yusers..
LLL Add Group. .
“,! Remove Group
r'}' Hur-Time Settings
e iy Details. .
Design Hun

& 9-16 demo_scenario & K

3) Xt ik AT A G

(1) F5eit ¥ 7F Scenario Plan #4701 DLk & a7 M UAG b2 FH P A7 h . 6
AT LG R T 2800 FH T 0 R R e i) 58 B 280 4Ry 2 15t [R) A K i fe] 455 1k 1 3

(2) Y . " LITE Scenario Groups P 73-BC & Vuser 4, FEMCHER 77, o] LA A 3%
ARG WMAIH P &R A, 7 LE X e 8 B Pz 17 4. 2817 ) Vuser P800 K
Vuser iz 170} Fr B9 5EAL .,

2. $1EE K2 (Generators) £ 15

msE A Z )5, 91 BE X3 5corbaz 17 09 5 S0 P & (Vaser) , 7] DLBC B 28 A2 il
fr o EZE AR H L BT R P RGO ERGITEE L I EZ T EH P
FEASTR 20 v K DR A ey 48 67 2 42 h 2% B 0 2 3 5% v DL K anAe] ) 48 £ 28 A Bl A A B

1) @i 4 A4 i A

B g Benemos kA L. 3T IF Load Generators % i HE , i 78 A #l. localhost i
R A A TR AR L B 9-17 Fras . Hirb, Status S8 Down . 78 758 455 i #5% #0171 2% 48 il 2% I
ﬁ*% FEZO TEAE T, AT DLES I £ 24 il .

T gl A A i 2
"'%ﬁ iz T, Controller(E Ml #5) K S H AR A KL NS, B aiEREZ



Load Generators

Windows

& localhost | §-|Down

2

Delete. ..

Details...

Dizable

Help

Llose

./

# 9-17 Load Generators XJ i fE

Bl o] LA BT E S M . 78 Load Generators X i fE o 19 4 il 28 (4 localhost) |
Ay . 7 B PR S B b £ 3 Connect 72, AT L Status RSN Ready, W /R B 4 1%

BT,
3. B ERan ik T h

A n B A AR Z A s AT DLBCE AT oy . MR H P A & IR 7E (]

- I} [8) %5 S5 Al

FH ARG . LoadRunner RVFH P Z#TE R ARG M ARG EH . Bk Al LU A 022800 3 /Y 5
2t [a] DA R A 1k s m K. SRR A Controller 11300 A= pl 2% 55 el BRI 10 T Bl .

1) B PR Scenario Schedule ERIATR B

B Scenario Design # 1 ¥ 1) Scenario Schedule W' [ (O EditSchedule.. % £ . T JF
Schedule Builder X 1G4 . 28 J5 A 15 B 29 € 19N 75, W] 9-18 Fr 7 .

Schedule Builder

Default S chedule

EEI Schedule Mame:

MNew. . |

E3

Rename | Delete

= Shedule Definition

* Schedule by Scenanio

Ramp Up |]J1.1ra+.in:-n Bamp Down

" Schedule by Group

Load Settings

" Load all Vusers simultaneously

& Start IE E Vusers every IDEI:IZH:I]EI E (HH:MM:55]

I Initiaize all Vusers before Run.
[selecting thiz option means that running baging only after all Vusers reach the Ready stata)

Lomd Preview

Scenano Start Time...

---------------------------------------

""""""""""""""""""""""""""""""""

o001

11111111111111111111111111111111111

Q02 0003 0004 D005 0008 0007 0008 00D
Elapzed Time

Ok

Help

Cancel

&l 9-18 Schedule Builder X} i HE

2) W EZ G 8

FEiZE Al KL & Ramp UpChn ) g 2 A4~ H Pl FH R G 0915 &0 . a0 [8) i 48 n 17 2%
oy, [8]) pg — E B[R s N 7 28, . e WS sh LA P Fo 176 A ol 5, b R 00 R P 1 28 B I [ 328 i

LoadRunner /& T A
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g, IF AT LARS Bh A 2 3R G0 0 1 I (8] 0 1) 6 A BN TR
£ Ramp UpUin &) #E 0 v OB 1% B 8 28 Start 2 Vusers every 30SS(%f 30s J3 3 I
HEALH PO, anEl 9-19 Fios .

Ramp Up |[Iurat1' n:-nI Ramp annl

Load Settings

" Load all Yusers simultaneoush

(" Start |2 E Vusers every IEIEI:I]I]:BEI E [HH:pI:55]

Kl 9-19 Ramp Up T F

3) W) 5 Ak K U

W5 AL 2 7 Sk B 2800 4 1) 3 A7 7 A K U0 P A B AR A AR . N R R 4 A R AU T
DI /> CPU JHAEFF A B TS I B Z5 R . £FE Load all Vuser simultaneously (iz
BRI IEGE RN 217 DD

4) TR 455 2L [H]

A LB Duration (5722 5 [8]) H |2 420 P ST ol 55 A0 3 A 5T 3 5 DA il 4 s I 55 4 b B
LT EE N . TEE AR E T R it E] IR 02 A7 A5 S s [E) Py 2 20 S ) a2k A, T
AR AT A5 B SRR B, 7E Duration (FRZER [E]) g 101 < b, % 15 & 8 2 h Run for
10MM after the ramp up has been completed (FE N5 W Z J5i247 10min) » W& 9-20 By,

Ramp Up Duration IRa.mp Iln'.ml

Run Settings

" Run until completion

@ Runfor [000:10:00 (2] (HHH:Mm:SS)

after the ramp up has been completed

" Run indefinitely

& 9-20 Duration 3£ 51 F
5) TR 2 # ¢ A
£ Ramp Down #E i o, ] 15 B [A) )45 1k B 2R 8002 @7 45 1k 1 2k, 2 13005 i 45% 1k g U0 H
PR TENMHERF A EEZ FRNANFRFEAMSERGEKE . iR oR
W BB MN Stop 2 Vusers every 30 SS(EE 30s 55 1E A Vuser) . MK 9-21 s,

Eamp Upl Dharation HRamp Down |

Stop Settings
™ Stop all Vusers simultaneously

(¢ Stop |2 E WYusers every Il:ll];l]l];3l] E [HH:MM:55)

MOTE: These settings are relevant only if vou specified
a limited duration in the Duration tab

K 9-21 Ramp Down &Il &



6) £ F iR EE £

£1i11 Load Preview &l 7~ & S 375 5 B & SO 59 00 T | 458 2 15 (8] 008 Tk L AT LA i
X BB Y 2 R 20 R il 2 3R s 3 hn i
3 S O T8 B B R O . AR 9-22 B .

it DL b e AT DL FR e i 5k A B
Bz TS PR ER G

9.3.4 & FMAK T | N U —

BB SRR R s " popsearime
2 N of R e s 00 B 2, I e o W A s 08 T
MR e A B i PERER B

1. wAEMIAS SN %

7 Controller & 1 1, o5 Start Scenario(Jg8 #h37 5) %4l . 7£ Run & 0 0] & 3|1z 17
Zh R s, tnE 9-23 B, az Ay e i B 80 i 45 R 2 DL R il 26 09 I 5 e s T 4%
M, AR R R MR TEAE B nlRE BUbs e M 26 E L 2 BURR 2R i/ I AR L B i B
b 222 7E Run LB T 5 2 B & Fh 36 th ZE A G AR B

I Bl e

Load Preview

“users

K 9-22 A

Running Viusars
Elapsed Time
Hers{Second

Passed Transackons
Faled Transacsons
Eroes

= 'Web Remourcs Grachs
~ Hity pe Sacord
Thivugheut

HTTP Reiponses per Second 4

% Pascessti Tae [Procesiod _Tolal]
Fie Data Opssstors/sec [Systen)
Procesior Queus Length [Systen|
Pags Fads/eec [Memon)

1ZTPRZE [ 2] e X Ak

B 9-23 Controller iz 1748 &

(1) 5c4 (Scenario Groups): i T A L&, AU AR AP Vuser BIRE.
(i FHZ & 4 A i $2 40T DUS 2 A5 1L N B 5 5 A/ B Vuser DRI BT UL F 30
ININEE 2 1) Vuser, N ITTHE 037 5z 17 W R AR e By £ 2k,

LoadRunner # 8 £ A
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(2) ¥ 50R3S (Scenario Status) : A7 T4 B & 4% . o] DL G 2 i i i 22, Hovp g
FEIEFEIZITH Vuser UL KBS Vuser #RERIRE,

(3) Al HE M (Available Graphs) . A7 F W& &2 & 4% v, °] KL & & LoadRunner & 4]
%o BATIFH GETE M Pk AR R R H A 2 2 [ A R X B

(4) FAEE X (Graph Viewing area): iy THEHAMER T, AL HE X BRUES
1~8 I (View—View Graphs).,

(5) EIBI(Graph Legend) : 7 F &R & 1% . AT LA 75 8 € P v i £

2. iafr hE Ay, 5o 415

1) T FF Controller 1= 7 1 &

EEMN TR RunGaefr) £ 1 K, {F &, 7 Scenario Groups (37 5 2H) [X 18 1Y
Stopped MDD B 8 4~ Vuser, X LEHl 201 &2 57 = i) Fr 0 # #Y Vuser, 40 9-24 R,

Scenario Groups

Group Mame Dawn Pending Iriit Ready Fun Rendez Passed Failed
1 8 0 0 0 0 0 0 0
dema_zeript a

A 9-24 Run &R

HFEEM AT, iy KA h SRR A F PR AR XS A B (kT
Windows O ¥ H . 7E F—22iashy s . RIS ITG B R

2) JA s

B w Bt Scenais (5 237 5O HITF RS 7K. RS — KB 171 ¥ . Controller
¥ila s 5. 4558 S0 A S A B 17 4805 A i lm isp B s

SR B A I R R B S A A R . i No He X & B O B — vk i 2R
i 1 5 SR N7 AR SR v 25 SR UL 5 s 22 th 4000 K 45 SR AT Fb A, an ] 9-25 B

Set Results Directory

Results Name: LGl M=

Directony: c:hprogram fileshmercury interactivemercury loadnu Brawse... |

Results Path:  c:\program files\mercury interactivesmercury

[T Automatically create a results directory for each scenario execution

[ Automatically ovenwrite existing results directory without prompting for confirmation

oK I Cancel | Help

Kl 9-25 “HHR7izfTilid

T8 E BTN EE R H 3t 0 B G5 R g AME— HAT 2 L A BRI Oy 7 20 A (B i, AT E %
HHEEIL T miaiTHE R,

9.3.5 K59 R

WCE AT N Z 5 AT A B A5 IR 55 A 0902 47 15 O DL K N FH R e X6 3 Bt B 5 0
gD R77/5 8 BURYNYI 16 iR iy T S5/



G 22 i FH A e v i T Y [a] s 0 AR 2 P R P 1) S I SR AT 1 00 LA B T R 23 38 21 1 [n] it
A LoadRunner B8 pl 5 a2 8 7T DL 2 03X 300 18] 5 — 1 )2 L IR 55 4 #0032 AH 14 i
fE. LoadRunner f45H T2 3 2 5 vm R A CH P55 Web W R Y M 25 50 T
Hl ERP/CRM iz 55 v ) #Y i t4 #

1. BRI

RINTE O T 2 Controller i /8 IEFE = 4T HY Vuser & .35 55 0 L i 8] & . B #0588 o vk £ A
Al Windows SR E . T AT = E AT ZECE, T mAc & Windows 9 J7 15 a4 A E1T 1
it

(D) # T IEFEEITHY Vuser- AN 50 &L A DLW 45 45 € 0 [8] IE FE iz 17 /) Vuser £, 7]
DI #| Vuser LB I8P Vuser B R A H T triz 17, WA 9-26 A,

Running Yusers - whole scenario

12
10
L]
E 8
6
o
- 4
2
00 00 00:0Z00 000300 00 04:00
Elapsed Time=

B 9-26 Vuser-#4F=HE
(2) 3 o =5 55 ng o i (8] -2 A 3y 5 18], AT DA WG 4% 58 BRI 35 & B AR B 9 I [a] L an I 9-27
Fiirn . Al VLR BBl 35 8Ok B 2 19 Vuser 1z 17332 0 09 . FH A2 T . 55 55 o) 1 65 18] 65 355
I H AR 28 2 P 0 iR 55 K V-6 FEAIK .

Trans Response Time - whole scenario

==
=2 k
= o

Response Time (sec)
s 588

0001:00 000200 000300 00:04:00
Elapsad Time (Hour-Min Sec)

Bl 9-27 35 % e g B+ ] -3 AN 3 = A

(3) HdHHREERE- BN R AL RES S8 — N Vuser £ Web fIk
S an LB REC(HTTP KRB . X AERT DUBRES T ff 72 Rk 55 4 b A8 B fh 2k 4

(4) @1t Windows 5 Ji &l . AT DA W5 4% 78 3 55 P AT W1 8] B 2 1) Windows % I8 {1 H 15 &0
(an CPU R EL SN H 3 .

2. EREHRER

W ST ALAL 3 Y B AR AR L AT AR B RS Ok . 7E AT B bk B R SR BT
¥ H A A Windows %R E &g, RS IHE B B AL 7 A K & T B 8] & 24k 5 R i
6] M AR BRY TEANE B . X SRR 4 BE A R IR (I A B A b Y 47 B R 2Rk AR ) o AL
mE 9-28 Frs .,

LoadRunner /£ T A
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Error Satistics - whole scenario

# of Errors
- b B U O =

00:00:00 00:05:00 00:10:00
Elspeed Time HEX

K 9-28 Windows % I & & #%

TR B v, BT LUE B Smin J5 AR G001 I 8 3 5 U RO W B I . X S8 55 IR 2 i e B A (8]
R ATG 5 | A2 14 8 s By 3 301

3. e R

ZL ARG I R Mty R Z e W EXT IS R T oM, RN, D
RGEMPERE . 4RI b 2 Z KR fa 2 ] H] LoadRunner T. H Az sl iy P fE 70 A 17 B 1Y
K. AT 2R ERASE -EREEZATE W UEH A KK TR
K BT A A1 2 6 08 6 i NE s 8] 7 A 52 e 18 BCHE 1 1S O L 9 B A H B ) B D B . R X
P Ay, o] LA B sthy U530 o FH AR P v O 39T I W 0 AR G AT WP L B ROk 4 S AR S
VERE .

Analysis Session &I AFE w1217 )5 . X% LoadRunner iz174 £ LHEER M. Irr)
AT B R R 7= 4 1Y Session(Z1E) 4. Analysis Session A] DL X} Session #F17# 17 .

1) J3 3 Analysis &1

(1) ¥TJF Mercury LoadRunner

EEETF 7 > “Fr & ¥ ” > Mercury LoadRunner = LoadRunner, ¥ T JF Mercury
[LoadRunner % 1,

(2) T LoadRunner Analysis

FE“ 17 2 X (Load testing) #E T < v, B 29 #7 17 2 1 1" ( Analyze Load Tests) , #f
§TJF LoadRunner Analysis,

(3) ¥TH Analysis &0l CHF

1F Analysis & 0 ., £ 4 File—> Open 52 BT T “FT T G Analysis =i 4”7
(Open Existing Analysis Session File) X iHHE, #E<"LoadRunner %% H 5% >\ Tutorial X
g, 8 #E analysis_session JF & “FT JF7F& 8 . A& 9-29 A7 . Analysis ¥4 7 Analysis
S IPIR e B & L

2) Analysis & H i ik

Analysis & H AL 45 =~ 3257, W E 9-30 fr s,

(D E# . ZEAE &, Analysis K B 0] AT I & FH W E . 7] LLFE AL B 1T JF
Analysis B & 2 7~ 058 B S Br A2 A A m .

(2) FIAF X : Analysis B A EHK P B RE, BABEX T. 8547 — 1= ih6F,
Analysis 242 5K 78 78 1 X

(3) BB AT Etsrh, vl L& FH e b EdE . sERAEE X EAES Analysis



Open Existing Analysis Session File

SHBE @ [ tutoria ~| e ®ex B

[)eorrelated_seript

) demo_seript
A . .
Bari analysls_Sesslon

8 ) Sessionl T @)
HER (T - : : ' - .
IZER (1) Analysis Session files _] il
A
El 9-29 “4THIAE Analysis =iE O XHEHE
ﬁ’ Nercury LoadEBunner Analysis — analysis_session. lra |- HI:|||}<|
File Edit View Graph Reports Teols Help
O H SR ww e |V oo B
I:I-!;r} analysis_session.Ira Summary Report |Flunning Uusersl Hits per Semndl Thn:uughputl Transaction Sumrnal_l,.ll Bye 4| ¥
~|ulg <New Graph> =
i @ Summary Heport . . =
8] Running Vusers Analysis Summary Period:
-] Hits per Second
@ Throughput Scenario : .
i C:\Tut I_S by.l
@ Transaction Summary Name: \Tutorial_Scenario_gaby.Irs
E ﬁ'veram Trangactiun R.EEIIH:E in S:’ilrl—lﬂﬁﬁ.ntﬁl"‘l‘#
Session: ‘lrunner_dewnlead\prd\tutorial\tuteorial_result\tuterial_result.lrr —
Duration: 11 minutes and 57 seconds.
Statistics Summary
Maximum 70
Running Vusers:
Total
Throughput 273,489,363
(bytes):
Average 3
< i | L | D
Legend |.-'-".IE:lts I Graph Detailal User Nntesl Graph Data| Raw Data]

&K 9-30 Analysis 5 [

MR A

3) KGR

Al LLL HTML B¢ Microsoft Word ¢ ¥ HIE A& A Analysis 2S5 R . izl i (1 H
Bt A AR G, IF H AL 46 B £ Y 1B R S A R AN 1 ]

HTML 45 7] DAFEAR AT 0l SE 2% o AT P A . 01 HTML 45 ig 04T T 91RA4E.

(1) FE“# %7 (Reports) R Pk F£“HTML Hit45”(HTML Report),

(2) WEHEEH A B SR 2 MR AR IZ RS G 72 , B Save %41l Analysis £ 681 & e 45 IF
Fr H B R7E Web W% e . FE.HTML #4550 J5 5 Analysis &0 A 5 0250,
By A E A v B BE B v LU A5 b D i P A A AR AR R AR DT iR

LoadRunner 1% L A
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9.4 LoadRunner M izt £ 41

B ST A HE R T 2 B B 3 8 5 bt // wwww. gdin, edu, en/ s SR 5 JE A 2% B
K E http://www. gdin. edu. en/services/index. htm, #EH H A MK H =V 75 R 5
http://202.192.72. 25:31080/gdinedu/public/index. shtml, % A H 7 24 F1%8 14 2 |5 #F A iR
P2 18] A o B, AT DA AT 25 A AT AR IERFR 4 (B KR D AR S R A VU
FIR IR M = Sr . BCE AR 50 MR IF AT Ik I B9 L 72, fe e X B
SRR T . (TR R E AT RO R, fr BLH LI oy 61 .)

9.4.1 %45 werzk

1. K33l VuGen JHUAS 7 5% 2%

83 38 LoadRunner By VuGen #1122 J5 . %5 ¥t File—=>New 2 .0 &5 B EFLH P . W
[ 9-31 Frn . FFEH TP E#E Web(HTTP/HTML) H P 3L,

2. HiEH

By OK %8 Z Jm i 38T 15 5% ) 35 30 09 28 I, % AT 25 352 R I 7 27 Be ]9 dik Chttp: //
www. gdin. edu. en) HFIEFT A R B L W& 9-31 A i,

Start EKecording

Application type I Internet Applications ;[ E

Program to record | Ilﬂicruﬁnft Internet Explorer

URL Address - Ihttp:h’www. gdin. edu. en

Working directary | IE: ‘Frogram Files'\Mercury\LoadRunneribin'

Recordnto Actior: [T -] M. |

¥ Record the application startup

Options. . | 1] I Cancel |

Kl 9-31 g A 9 4k

B SR LIS 5 3% BRI T 28 00 SR AE D AR R AT SR, SR AR 5 B AR It 4n [ 9-32
Fir 7w

FEUNE 9-32 franmE O, R =80 AL H 1A vuser_init, Action #l vuser _
end =~ F B G 5r DU S 42 Jmy pREL globals. h; 4718873 /& LoadRunner X FH 7 #8241 #2 5% il
HACHS ;s B F E A2 A XRS5 B . 2R e X skl A 247 [l e384 L OF Holiog .

2P oREAT B SUR I P AR S TAE . B8 LoadRunner J& i i3 4 4 455 L i UL HH P /Y
7 2ok A 40L FL 52 P A 4 A Ak B2 L Il 2k X A 9 1 SO%F iR 45 48 77 2R TR 07, iE AT 25 A, A
Al LA A KRE AT T,

3. ZHALIXA

HT2ZEHPERRG AN EREFHETNHP SR REZ RN AFE



) Nercury Virtual User Generator — [nonamed — Web (HTTP/HTEL)]

“hetionshttp: /202,192, 72, 25: 21080/ gdinedu/ include/eWebEdi tor/upl oad. jepPacticr=renatebtypesreanctebstyl e @)
“Nethod=FOST",

"RecContentTvpe=text/hinl”, _

"Referer=http://202. 192, 72, 25:31080/edinedu/include/eVebidi tor/eVebEdi tor, jspPid=contenthstyle=standards
“Cnapshot=t10. inf”,

"Mode=HTIL",

ITENDATA, _

°Harr.§=e'l'|'ehEdi'tl:r:f'_L']:u'_-:-adTe:-:t", "Value=AF L =", ENDITEN,

LAST) ;

= web_submit_data("addSubjectOk. shtal®,
*hctlonshttp: f/202, 192, 72, 25: 31080/ gdinedu/ teacher /bbs faddSub jectOk. shinl®,
"Method=FOST",
“RecContentType=text /hinl”,
“Referer=http:/ /202 192, T2, 25:31080/ gdinedu/teacher /bbs faddSub ject. shtnl”,
"Brapshot=111, Inf",
“Mode=HTNL",
ITENDATA, )
‘Wame=title”, “Value=2FZ]ET(d", ENDITEN,

3. Enhancements
Introduction
Transackions
Parameteszation

Content Checks ‘Wame=faceImage”, “Value=face3.z1{", ENDITEN,
"Hame=content”, “Values , ENDITEM,
A “Name=ifOnTern”, “Value=0", ENDITER, "
- | LASTY R
£ i il ¥
[ RepiayLog | [8) RecodingLog | &9 Conelation Resubs | [2) Genecation Log
depisi Start Log Nessape deesoks -~
Web Recorder wersion : B.1.0, 1292 -
Recording Neode: HTML-based script
Correlation iz enabled zvstem wide
Mot recording headers
Not excluding content types
Do not record this content twvpes as a resource:
text/himl
text/=ml
Reset context between actions
Record non~HTHL elements in cuwrrent HTHEL function
Protocel Type: Multi-QTVeb ~
|ew recarding snapshat caly [Cokaz [Liner115 ITEEDEER

Bl 9-32 sl e AL A

i o AR AS AR Ll H A k) 2 i) PR (R BAR 2 — #F 59 . B X 250408 5 o) AR [] B 25 9h) o ), Bir
DI T8 sk P A] DL HCR FH— A P AT FoR s A G 20719 2B LK i FH P[]
f E A7 IR RS B A I 3RAE . FF7E Controller il JE /1 IR AT AH N B 2 B . Bt A3
T ZEAR E EE XA IBIR e i T i &,

7E Action2 WYACHS B, P WS Iz N A IR H 507, B A 8, 8 b Replace
with a parameter (42 A Hr Z 80 a2 . WK 9-33 Fias .,

¥ Nercury Virtual User Generator [monamed ¥eb (HITP/HTNL)]

“hetion=http: /S202, 192, 72, 25: 31080/ sdinsdu/ include /'e¥ebEdi tor fupl ead. jsplactionsrencteitype=renctebstyvle S|
*Nethed=POST*,

"RecContentType=text/hinl”,

“Referer=http:// 202, 192, T2, 25:31080/gdinedu/include/ eWebEditor /eVeblfditor. jspTid=contentkstyle=standardk
"Enapshot=t10. inf",

1. Recording “Mede=HTHL",
Record Appication ITENDATA, .
“Name=eWebEditor_UpleadText”, “Value=F#FHEIT", ENDITEN,
= FEcording Summmary LAST) :

= web_subnit_data(”addSubjectOk. shiml”®,

"hetion=http: Sf202, 192, T2, 25: 31080/ gdinedu/ teacher fbbs/ addSub jectOk, shinl ",
Nethod=FOST",

"RecContentType=text/ hitnl”,

"Referer=http://202. 192, T2, 25: 31080/ gdinedu/ teacher/bbs faddSub ject. shiml”,
"Snapshot=t11. inf”,

"MNode=HTHL",

TTENDATA,

"Wane=title”, “Value=Z3IP[8]", ENDITEN,

“Name=facelmage®, “Value=face3.glf”, ENDITEN,

"Wame=content”, “Values DHCOTTEN
A “Hame=ifimTop”, "Value=0", END|{ €W Wndo cukZ b
ctsss i S| LaST); .
[ ooy Chri+C =]
ReplayLog | [8) Recordinglog | &) Comelation Reculs "TES) Generation Log | S Ctr+V
wpikdk Start Log Message ko e 215 ~
Yeb Becerder wersion @ EB.1.0012%2 G0t sEgp in Replay Log Ctrl+E =
Fecording Node: HTNL-based script
Correlation is enabled system wide Insest »
Hat recarding headers
Not excluding content types Togole Breakpoint F9
D¢ not recerd this content tvpes as a resource:
text/htnl Cpen soript drectory
textSanl
Reset context betwesn actlons Replace with 2 paramater, |
Fecord normHTNL elements in current HTNL function
Proetocel Type: Nulti-QTWeb Scan for Correlations (at cursor)  Al+FE -
Expand f Colapsa » cal:42 |lLine: 115 [ [|can|rmallcr | ]

K] 9-33 Replace with a parameter iy %

it ©
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£ AF ] K B ok HFE

7E Parameter name % EHE B I | “notes”. & 9-34 Fr/s .

Select or Create Parameter |?||§|

Parameter name: |notes] ;I
=~

Parameter lype:  |File
Ornginal value: Iﬁlﬂitﬂﬂ'ﬁ:

oK l Cancel I Properties... |

El 9-34 HHSEEm

X B notes”HH T CiimE PRy Z w0 a] LUF B4~ 3CF, H R P 9 &
5. LU “Properties” (g V) 2 #1 . tH BLAN[E] 9-35 Fr R XF i HE . i Add Row (s
O T BRI E SN E T BERMERZ)E Bl Close(k M) 1% #l i 7€ Ml ik
a5,

[l Parameter Properties — [notes]

Parameter type: | File ;l

File path: Innte&.dat ﬂ ﬂrnwa&..l

Add Column... | Add Row... Delete Calumn... | Delete How,,.

Edit with Notepad... | Data Wizard..

—l

* By number Column delimiter; |Comma

|’ Select column File format

Lf Ll

" By name: First data line:

Select next row: Sequential

Update value on: Each iteration

L] Lele LL|\—|

when out of values: |Continue with last value

(¥ Automatically alocate block size

" Allocate I values for each Yuser

|'ﬁ*.llu1:ate Yiger values in the Cantroller

| Llose I

&l 9-35 Properties 51

4. s R

B Vuser 3¢ B —>Run-Time Settings Gz 170 &) 72, iz B R EE E N
50, qn & 9-36 FEl 9-37 Fras .,

5. AT MBS

B View (M &) — Tree View (B2 W &) a5 2. 8 U1 48 2 &4 12 20 & . i (& 9-38
PP 7 .




&% Hercury Virtual Uger Gemerator — [jet.usr — Web (HTIP/HTEL)]

Start Recordng...

BLn
wuEEr_ink = 5too Chrl+FS ) -~
Actian M oo 25:31080/ gdinedu/ include/e¥ebEdi tor/upl oad. jspTactien~remciekivpe=Temeteksiyvle=standardtcustonSav
wuzer_end 2 Zriid |
bl b, 25131080/ gdinedu/include/ e¥ebEdi tor feVebEditor. jsp?id=contenthstyle=standardicus tonSavePath=cour
ook 48 Run Stap by Step F10
Paramater List... Chrisl

%, “Value=R#FHEIT", ENDITER,
Scan Script for Correlations Chrl+FE

o iL.'l "u'- Corredations (At cursor)  Alt+-FB ShT'I].F,
Crigate Comelation 25:31080/ gdinedu/teacher/bbs faddSubjectOl, shiml”,
i Run-Time Settings... F4 |,
Feferer=hitip:// o0z, 192, Te. 25:31080/ gdinedu/teacher /bbs faddSubiect. shiml ™,

“Snapshot=111. inf”,

“Mode=HTNL",

ITEMDATA,

Name=title”, “Valu==22Z87[@", ENDITEN,
"Name=facelmage”, “Valus=faceZ, gif®, ENDITEN,
“Name=content , ~¥alue={notez}f, ENDITEN,
“Wame=ifinTep”, “Value=0", ENDITEN,

LAST) =
= veb_url {“showEhsList. shtml”,
URL=http: /202,192, T2, 25:31 080 edinedu/t eacher /bhe/ shewEbsList, shiml”,
"Resource=0",
| "Fe~TententTime=stevt tml” _'!
l{l- B I.L
[ ReplayLog | [8) Recodrglog | B Conslation Fesulls ||'@ Generation Log
sokkdokk Start Log Message sokebiokok “
Weh Recorder version @ B 1.0, 1262
Fecording Node: HTNL-based script
Correlation is enabled svsten wide
Not recoerding headers
Not excluding content twpes
Do not recerd this content ivpes as a resource:
text/htnl L
Edlit nuntime settings el |Line:115 [N [(car[Mum]scre |

A 9-36 Run-Time Settings 71

Eun—time 5Settings

G — General: Run Logic
- General

- Bun Logic Iteration Count

- Pacin : -

Log J B MNumber of [terations: |5E1 j

- Think Time |

- Additional attributes E] ' 1’ I‘I“t . Insert Action
- Miscellaneous E vaser_init
- Network E| : Eun (25!33 Ingert Block
- Speed Simulation ‘ Action

Emwser i 1’ End Delete

: - Browser E mulation B : ; ]
- Internet Protocal TR Vaser_en Move Up

- Prosy

F‘reference; Move Down

- Download Filters

- ContentCheck = -

roperties...
Hint
Move the mouse over any item to see its description.
Use Defauts | oK Cancel Help

K 9-37 HAWREIZE

LoadRunner 7 & T A
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% Nercury Virtual User Generator [jet.usr ¥eb (HITP/HTNL}] |-_ |:|£|

:_:-f-. m."

'Stat Page | jet.usr - Web (HTTP/HTML)
| Action2 p
[=]- Q ActionZ () METR - -TRBIE
-alfrl: wiw. gdin edu en
Linke: HFiE
Link FEESEFEE GHRD Eﬁ
Link: SidAFGRETES L3
E Submit Form: userLoginCheck. shiml T B |
Url: index shiml L
e oy C20P0P0B0P0R0B0909
i = [TRky ol & &
B L sddSbject,shoad 0T 00DcBo0O®0P0F090R0©®
. ubmit Data: upload jsp
E311?11;]]&;:.;1;6&:{:;1%.shtnl (Bt | F8 vFE v vp 7 U EEEE Jac L
R S A WAL OMNEEFE v S8 ORGP A F = Hakn%
=]
ME:
Trea View | Thumbeails |

[#] BeplayLog | [8] Recordinglog ~ &F Conelabion Fesulls ||E Generation Log

Feciee Start Log Message saooiokk

Web Recorder werslon @ B.1.0.1232

‘Recording Node: HTML-based =script

Correlation iz enabled system wide

Neot recerding headers

Hot excluding content types

Do not record this content tvpes as a resource:
text/htnl
text/xnl

Resrt context hetween actions

iew scrpt as tree

[0 3%

4]

Al 9-38 #IEE A

PR A 3 By R A Y BRSO P 8 o R e BB AR G iy aX Bt [a] L By DLAE FH
BRAGZE T BIEE R Z AT E DT 7 e Z AT e R,
FERFER B AW Z AN A — 557 Mk 9-39 ME 9-40 Frox.,

@) Mercury Virtual User Generator — [nonamelDd — Web (ATTP/HTEL)] [= |: ><|

]+ -] [H]i @ statRecorc
| nonamel0 - Web (HTTP/HTML)

JAction =
= glu:tinnﬂ

S EH UL wew. gdin, edu. o

# o  Link: FEE

ol Linke FESIRTS G

S %Liﬂci ShEAFRENETFS

Submit Form! userLoginChecl shiml
i Start Tranzaction _'ITT,..TJ]_’E
S 3B Ul indes. shiml
[} E Image: finforchange 24 @i f
B Liak ToE
[+ 3% Link: TEPRHIE 2
C 4B Url: addSubject. shinl

| :'":' no snapshots available

or the current step

i

Tree View | Thumbnas |
[ RepisyLog | [8) RecordingLog | & Conelation Results ||_@ Generation Log

*EkE¥* Start Log Nessage $kkddt -~
Web Recorder version : o.1.0.1252 —
Recording Mode: HTHNL-baszed script
Correlation is enabled system wide
Not recording headers
Hot excluding content types
Do not record this content types as a resource:
text/himl
text/¥ml

memememe v TS o

Far Help, prass F1. i I

& 9-39 Actionl A E

mLl




o z =
iy Hercury Virtual User Generator [jet.usc

| jet.usr - Web (HTTP/HTML)

j Action2

= Ig hetion2 0
qu Url: www. gdin. edu. cn
A Lisk: BFEE
Euﬂ: PIEASESE & (REHE)

2

~a% Link: SEHEHEMIEEPTH
Submit Form: userLoginCheclk shin

Start Tramzactiom - FROEES £e b "' EE':
g Url: index. shtml i *4£
B L R " There are no snapshots available
#-48 Url: addSubject shinl for the current step

- !E Zubnit Data: uplesd jsp
. g Submit Data® addSubjectOk shtsl
ranzaction — 35 a0
43 Url: showBbslizt. cheal

-l Al |
Tree View | Thumbnail |

@ Aeplay Log | @ Reconding Log | ﬂ Comelstion Resulls | Generaton Log

Aok Start Log Message dobokolokok
Web Eecorder version @ 2. 1.0, 1292
Fecording Node: HTML based scrlpt
Correlation 1s enabled svstem wide
Not recording headers
ot excluding content types
Do not record this content types as a resource:
text/hinl
text/anl
Eeset context between actions

(i

TR

| Far Heln, press F1. [ %

. |
L

A& 9-40 Action2 A HEIXE

9.4.2 £ A& 4T 0] & By A

23 VA B SAAIR IR B ORIHE R BOACHS SEAT [mR ., AR (R0 R A [n) A,
A AT Lhiz A7 1. s AT AR AT DLl G S e s T R AR E, T zfr"am < )q .
VuGen Jo2 i IA ko & 2 B A AT R, WERA IR, VuGen B 2R R . Wl 5
RN . VuGen BEWEE (L 2 H BLEE DR 98— 47 . O 1 S0k B AS 09 1E 6 47 o o AT L] A A
FEAnFE A A thom i 55 BRAEAIE VC P 2. R GvFE s i st . AR &
HABETER.

9.4.3 4#lAWHZzHAITRE

78 X} 5% il A AR 2 A7 0] el 2 22 05 T DA o ) 3 SOk R B M RAE IR B . 15
5015 17J5 Controller 276 A [a] i1y B 2 4 B A% B AR 46 FH - 0 330 B ALY o0 A A B — 5 28 i
1 RE 0 P . 38 e G 28 R 400 P Y I = PR DL R B[R] Y OE AT, ol AR L X B I A ik 55
MRZ M E S . G EEAT R T, Controller AT A 42 i %t AR 45 2% 95 U8 L i L H 2 AT
Bl RS AN R E s I et Sl e a S RSB UMAIT T 20
I3 .

1. G5

FERR AT I E M . £ Tools(T.H ) —>Create Controller Scenario (G & 5 il #%
By 4 mE 9-41 P,

B A0 ] 9-42 By %R AE . B E R U P B SR A B AR S AR B ICE W E

LoadRunner 1% L A
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B A W] R 2wk R

#J Nercury Virtual TUser Generator [jet.usr ¥eh (HTTP/HTNL)]

mm (4 Performance Center Connection...
—' jet.uist - Web (HTTP/HTML) J Quaity Center Connection...

Action

iy Create Controller Scenario. ..

Compare with Yuser ...
=

veh_
Compare Snapshots using WO

Reoganerate Script. ..

EBCDIC Translation.. . Fz?

Gerneral Cptions...
=P Recording Options. ., Clrl+F7 be

T b00/0000/ 60515412/CAZ00000000605154120002. js*, ENDITEL,
= lue_error.png”, ENDITEN,

Compare XML files. .

B web_ link("IWFEE",
“Text=HEEIE",
“Snapshot=t2, inf",
LAST)

B wveb_link("FIEEZEFS W),
"Text=PRHEEZEFS GFhR) ",
“Snapshet=t3, inf", |

LASTS;

[#) ReplayLog | [@) Recordnglog | £ Comelation Resuls ||‘@ Generation Log |

|.$I

#F+F¥+k Start Log Nessage #Fkk

¥eh Recorder version : B.1.0, 1252

Recording Mode: HIML=based script

Correlation is enabled syvstem wide

Not recording headers

Hot excluding content tvpes

Do not recerd this content types as a resource:
text/htnl
text/¥ml

Reset context between actions

T = TETTEET - - us|

Create Confroler Scenario cal:27 |Line:25 s [crp]vumlscri]

A 9-41 fIEZ =R

(/5

Create Scenario

—Select Scenario Type

" Goal Oriented Scenario
* Manual Scenario —
MNumber of Vusers: IEEI j

Load Generator,  [localhost

LGroup Mame: et

Result Directory:  |C:A\Program Files‘"MercurytLoadRunnertscn

v Add scrpt bo curent scenaro

oK | Caricel

B 9-42 Vuser AR IXE

P&t 50 L8y OK %41, B an & 9-43 Frs i 1.

2. XEY R

1) Bo &4 AR

A AR ZJE - AT B AR RS R A B, TE XA AR T 2 A RE 217 Y .
X I e s 2 Bty Connect GERR) %41, 45 R AN [# 9-44 Frow

2) BCE Yt

(1) ¥+ Schedule by Group(#Z 4 113 89 5 A7 M58 . 7+ 7 Start Time(FF 47 I [8]) &



ﬁ Nercury LoadRunner Controller — Scenariol — [Design(1)]

File VYiew Scenario Results Diagnostics Tools

Help

T b 2B

Schedule Name: IDefauIt Schedule

Mode: Scenano Scheduling

Scenano Duration: Until Completion

Load Behavior: Load all Yusers simultan

(3 Edit Scheduls...

Scenario Groups

eously

Scenano Schedule

Load Freview
= 50
a0 4
g
0
) beoccon-noccoomnoccoooocooonnoccooonooocoooa0ccooao0s
0
00000 (0: 0
Elap=ed Time

Script Path | Guantiy

IE_‘[ |et C:\Program Files\Mercun\LoadR unnerscriptzhjet a0

| Load Generators

lozalbiost

(i |

P Start Scenario

1]] Yusers..

M Add Growp.

1'%! Remove Group

[} Run-Time Settings

.@ Dietails

E Wiew Scopt

Design

Run

||IE", auto Collate Rezu I_
s |

| (|

Load Generators

= localhosl sﬂ Ready WM

Kl 9-43 A2 =ixE

Platformm

g Add.
$ Delete..
¢ Fese
IE  Details...
¥  Disable
Help
Close I
]
>

B .

(2) INE R FHIFER 10 MBI P DLUE S 5s 8900 10 S P nE 9-46 s,
(3) Duration (fFF 22 i [8] ) 1 Ramp Down (9 &) XK HE AN BT UL 1. &

& 9-44 Generator E#EIXE
ik vp gk v Start at the beginning of the scenario (7F 37 5t 7 Ui 05 )3 sh) 52 56 #2401 . w0 K] 9-45

Scenario Start (375t IF b i [8]) thm] DL R 1% B 37 5 i TR da b 1a) L a0 (& 9-47 B s

LoadRunner /£ T A
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2w 1 Bk A2

Schedule Builder %

@???I

o Schedule Mame: IDefaljt Schedule j Mew... | Rename I Delete
=%

Schedule Defiribon
™ Schedule by Scenario !!5 (* Schedule by Group Scenario Start Time. .
Start Time |RmP UPI nuitiuﬂ Ramp nwn| Load Preview
_ =l
P o e
T HE e e e e e e S e S e e e

% Start at the beginning of the scenaric

— 1
" Start I':"-'3153'-[' after the scenario begine E

€ Start when QroLp

- T
| j finishes
0 . - y
00 00; 00 00 00:
Elapzed Time
I Initialize all Vusers before Run,
[selecting this option means that running beging only after all Vusers reach the Ready state) UK LCancel Help
& 9-45 Schedule Builder % &
Schedule Builder (%]
(z::
=== Schedule Name: IDefauIt Schedule ll Hew... I Rename | Delete
= Schedule Definition
" Schedule by Scenario !'!5 * Schedule by Group Scenario Start Time. ..
Start Time Ramp Up I]]uratinn I Eamp Down I Load Preview
E-r A
S 5 5
- " Load all Yusers simultaneously LS EEEEEEEE E' """"" * """"""""""
e S :
(¢ Start |1IJ E Wusers 0 30 ! : .

Sood i
EYEN |IZIIZI:DIZI:DEI E [HH:MM:55] : ‘ :

10 LEEEETEP T N ——— demmmmmmm . P p——
00:00:00 000005 000310 OkOO1S  OOcO0:20
Elap=ed Time
[ Initialize all Vusers before Run.
[selecting this option means that running begins only after all Yusers reach the Ready state) Ok Cancel Help

& 9-46 Ramp Up i%E

Scenario Start

— Start scenano
* Without delay

" With a delay of |I]IZI:I]EI:I][| [HH:MM:SS]

¢ atfora720 B HHMM:SS on [20151121 <)

0Ok I Cancel |

] 9-47 Scenario Start ¥ &

3) X H 1P HK 3
(1) Jg zh Controller, 2k J5 7 Controller i Scenario 3 B B [ % £ Enable 1P Spoofer
(R TP BR ) a2 A&l 9-48 Frow



%_' Nercury LoadBunmer Controller scenariol IDesign(l)]

File Yiew EEOTSCN Hesults [isgnostics Teols Help

8@ P> s rs
“LES |
44 Resat Load Preview
Start Tigs. .. ;] 1D RTEEEEREET ST - IEEETTEEET SERETEEEES [
[ USSR e (S — e [eeee—
m _________________________________________
Scr . . i
Conpert Scemario te the Peveentage Node | | IR—— ' LTI TR feeemneaaas
'¥ Shew Convert Scenarie Mode Tarning o1 e A
ﬁ Liad Gamarastors. . . 0

Save Load Generator List as Jefeult 10k D0k 0D m'l:'lll:ﬁ m:ﬂl.'.tiﬂ DIL'IIJ:15 Blﬂ.l'ﬂ

=0 localhost When scenano beging 10 vty 00:000S Lintil Complation
P BEyn/Stop Vusers. . ﬁ Zenerabors |

L " |
[ Smmary Information ..

i Egecution Notes. .. H’ fdd Group... |
N M Remove Growp |
— EY Run-Time Settings |
I 2 pesk. |
. 3 ViewScit |
. W

Design Run |

Erables ths IP Spoofer - IF hnnh:| Q Auto Collate Resu

K 9-48 Enable IP Spoofer ix B

(2) 7 ToolsC T HoOZ B~ Bk Expert Mode(F F ),
(3) By Tools( T.H)—>Option (D) , H FL W E 9-49 Fir 7 X G HE |

Options
Timeout | Bun~Time Settings I Bun-Time File Storage I
Fath Translation Table | Monitors General | Debug Information Output I

Multiple P address mode

(™ IP address allocation per process |

 Data tables alobal directory:
' [backward compatibility anly]

| .

[ Don't collate log files

0K | Cancel Help

K 9-49 Options ¥ &

7 General Ci #0301 K B g 2E P 1P address allocation per thread (BE/~Z6F2 1 1P Hb
Bk B S M B LA B 1P Hbhk . BB UL ENAEZ R LU Rs ik 5t 1.
£ S 12T B, LoadRunner 2x A 30K 1P 51 & P (9 1P 73 BC 45 1 400 7 4 L 400
i B AL Ui ) 3 5

BRI E Set Results (ML R % &) . I B4 R0 H 384, W&l 9-50 Frs .,

It ©
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B A W] R 2wk

Set Results Directory IX|

Results Name: |i=S

Directany: |E:\F'r|:-gram Filez\MercunLoadRunnerhscriptshjet Brawse... I

Resultz Path:  C:\Program Files\MercurphlLoadRunner\scriptshjeties

[ Automatically create a results directory for each scenario execution

™ Automatically ovenarite existing results directony without prompting for confirmation

| oK I Cancel | Help

9-50 Set Results Directory X B

9.4.4 R ATMK P F

B .

Eg Nercury LoadRunner Controller Scenariol [Eun]

File V¥Yiew Scenario Monitors Resuwlts [iagrostiezs Toels Help

S Of | #ruwk|E ZE

Scenano Status

P Start Scenano Funning Wusers

» Stop | Elapzed Time
7 o | Hits/Second

tees Fastad Transstlion:
" Vusens.. | Failed Tranzactions
#=7 Run/'Steg ‘u’u:us_..l Enors

]|
Available Graphs x RURAifg Vusers - wheie scenanio g Trane Response Time - whale scenaro
~{Running Yussrs |:I @ 20 QOO . . .
Usel Defined Diata Poris 5 155 / £ 000 -
- Emor Stabstics _I % s u DEIJ:
Miusers wakh Eroes E™ . N g_ & 88 e T P . ! I
[=I- Trarssaction Giaphs 0000k 00 0 00,05 00Ok 10 E O D00 O O 085 000010 ooox15 C-00;
- Trars Responze Time Etzpsed Time: Elap=sed Time (Howr: ki Sec)
~ Trans/Sec [Passed| Hit= per Second - whole scenario Vndows Resources - Last 60 sec
Trare/Sec [Faled, Stopped) e
Total Tranz/Sec [Pazsad) § 30 f
= 'web Resource Graphs 20
Hits pei Second %10 i
Thaoughput 0000 00 00:00:05 00:0010 00:00:15 0c:00:
HTTP Aesponses per Second lll Elapsad Tima {HowrMireSac) Elapaad Tima (Hou M Sec)
Color Scale | Status | [Mn |awg |std |Last
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