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H B AF AR 2 il B BB % DL RO fE B0 X & g P i SR B Z ks s . %
4 T 1) 3 G 1Y) R A0 Ok LA B 7 A BB BG4 19 T 1 B0 AT 2 2 TF IR IR 21 DGR B 31 2 4
MEEM, 20 et 90 4FAQ. 7 B L 258 TR L 205 N R oG 1 X512 4 (]
A A5 o 2 P I R DR R B B AR ) — AN B ) 3

A BT 2 AR A A SR A . (RIS 25 PR DN B ok B 22 ) L8 Bk AR,
KA W Z M MR CLh 3G E 2RV, 2RO A NZ 200
F B AR, T FE B A A9 &A1 B B b 2 A0 e 0 By A ik T4, R A EPIAC £
B 24 HEREA I R S ERES G Rk AR B R AERAB BOW 2 IR R Y E N KR
B2 A EOR s AR KA ],

TR LN EARANT. AR L, 440, Bug bounties, J& I # 45 ( Threat Modeling) ,
ZAP Hl Sleepy Puppy.

Bug bounties J& — > % 4w il 2% He 2 ol il B HOk 8 22 (19 H 2L 45 7k Bug bounties
Sl iC SRR UL 22 2 A OE 11 Bug, 375 B8 m R A . UV AR — A B 35 B 1 Y
£ RE Y A 5 B LA AR A R R P . S HE R Pl A S R P R I 3R 1)
A 257 P BA— > ] 45 L A0 T i A A] 1 AR e B 4

ZED Attack Proxy (ZAP)&—1 OWASP 151 H , iR L B a4k i 77 2S48 0 2 A uh
s A . ] LA R oeE 1 g2 I L sl 4R CE] CD 19 Pipleline o $2 40E — > H5 22
() 5 A2 il A I . (] ZAP 3R T H AN B8 2 40 i % 22 4 11 A7 40 S8 2% ol 3 JH: At 1)
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ARGk AR EVE N — DMRIE R G W2 2 T H SRR EA S M B /RA T HA4E R,

Sleepy Puppy J& Netflix 2 /] T Wi PR — 3K 5 47 XSS IWAEHER . [ H il E AR
5 )E RGN, X HEZL AT T H AR AR )Y XSS Bl . XSS HEili 2 OWASP [ Topl0
(1) % 4 i B » Sleepy Puppy o] LLHSRBRIE R JILA R HE R A S Z 234, B AE X E
1107 A i fl 7Rl AR R PR R 27 XSS I il 9L 72 . Sleepy Puppy #2141 1 API it ZAP Z
FE e A T B AR R, N SZRF A ik & .

5. Al St

BAF AT FEME AR e ME I E YL B E SRR B A TR R G R BE ST . HAR
FRPEET AR AT ] SR BE” . BAE nl SE PRI 45 O 1 DR IE G Tk K1 19 n] S5 1 5K X %K
PEEA T A9 . H R A 2 2 B8 a2 4 ) o O CPF S Bas O FH IR 0 (19 8 11 R AE 119 41 348 X
BAE A BE AL I3 P37 1%

A ) FE A0 A 5] T B AT S I, X R SR I O o R A R AN R, A
S e T ooar PR R 2 Ak 5 kS A9 L D s f F nf 58 1 0 3 9t 93] Bl AL 22 B 22 4~ A TRD 199 7 i, 40
T ENMIER 27 IR, IE 5 ia 17 11 22 I ] B, D)6 8 08 n] 56, KPR R B30 it
R e T A S B A B A DR R T 2 1 BN K N R AT AR B MR . DRt B A (R — 2 A S
SR il S ROl 2 A S X A A s s O L X AP R RO
DL S M ANWTE 5 AN BE R R AG THER A T S0 . P ml S 4 i) 4ot 380 4 592 B {68 HH A9 A 32 0
A B BIL 2 22 50 A o S ek VA 00 G oK A 2L G 1T . A el e et A [ T — A K 2 e
e AHECZ B B nl S 4 00 1B i el 00 3 A 5 S 2R A ) 20 5 o A\ G 3 P 1 — B 9
X DIHE Vi A &S 3 S CH A SR R i S I U I ) 9 BT o gt A [RD S R )
00 320 29047 1R et P P ARE 350 A1 i AL i 22 45 000 3 P 461 3 A RE A 3 LG B HE A 19 nT FE AT
LA A T3 R T i R il

1.5.3 =ZFAR.BFRAMAEBELTEFESMRX K AT BE

0 ER A5 1 M 2 A i 23R — A HERRR B R B i A AR ZH A TR A RS £
AP T B0 R RE A PRI B 1y . T nf 5E it s — S8 AF % 5 22 A9 SR , 33
A FACH AR & . Bl = BOR 1 A JE , 224 00 1l 4 B A 11 7 28 K4 53 5 10 B/ 132 4 oK 52
£F o LA Docker 2 S 9 75 85 H A A 45 3R 58t AL 18 25 IR R R, 8 A A2 ] 0 3 34 35
AR A IR B AN L R ORI .

1. =X EAE
Z W 5 W0 RN S AR S I BE R A g W JLFR

1) Sauce Labs(saucelabs. com)

Sauce Labs s&— &4k A sh 4k Dy MK 1) z= WL 55 2 7 B 1 — AW 51 A Hb T 5
FEE AW Al DL N NS M AW Z ASRA . 2008 4E 8] 37 T 1H 4 1
Sauce Labs H- i £ £ [ b 0 36 Az 55, PU 4 J5 ok %5 37 & 3] Android. 10S 1 Mac OS | H .
Sauce Labs A 5 (0] H A& & $E I 2 T 2= 19 B sh A6 003 Al 55 65 B A 8 (e B &
JI AR X Web 1 App N I Bug #E47 RF2E 0058, 0578 B 386 i Ak 800 | ¥ %  #1E &
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4y ik 1 4 . Salesforce,Lyft.Zendesk.Intuit,Visa il Paypal &}/& Sauce Labs % J .

{7 — 3152 . N Node. js Bl — 2635055 (19 15 22 48 1 R 48 - Sauce Labs JLTFi H TR A
MATHHETH, EXrahikdaigmbs ., kARl LA Selenium. Appium 2% Sauce
Labs 3245 ) HAWIF I8 B 3046 T H g4 T 1005 A0 I 3L

2) Xamarin Test Cloud(testcloud. xamarin. com)

Xamarin Test Cloud j& Xamarin T. HALH 1) T. H. 22—, Xamarin 1 7= s i th T £ 4T 2
o & e FHJF & 4245 10S, Android, Windows Phone fill Mac App., 1E 8 — 1B F & A
HEZL, Xamarin AR 204, X —HEZL N, H & 10S, Android, Windows Phone #1 Mac
App AT LA 3] Eclipse 8% 3 i by £ Mac H-{# ] Xcode, 1M 4k %2 £ Visual Studio
ZHHH C# 5. NET Framework #17.

Xamarin Test Cloud M FEZ 550 F .

e @it Cucumber F C#£ Ml Ruby X% 5 i F2)y .

e {F Xamarin Studio 5% Visual Studio F VL C £ 445 Wi 72 1y

o FERUARUE NUnit 383217 8% .

* i0S Hil Android A [A]F- 5 [a] A] 3L 252300 30T

e Visual Studio Online ¥ H 3li24T Xamarin Test Cloud. & F3k4S T /Em H DL{#E

PR T it e AT AL,
o it HEXMHRIFER NS K YS TFS, Jenkins, TeamCity s{AT fo] 1522 4 i} 1 4 i
E I

3) TestDroid(bitbar. com/testing)

TestDroid f&—I 5 By HF % 25 M35 T HLA I K11 == S ik 95 . i1 Bitbar 23 w1 #E i, i%
Iy W3R T & A DFJ Esprit,Qualcomm Ventures 55 XU 97 2 /] 19 300 J7 3Gl 7% .

R AT LK & 5e Be S5 o il i 2 ] EAZ B TestDroid, iZ Mk 55 #2844 T 200 27
A1) B8 By i 1 45, DA IR s, A0 35 3 e T L. P Al i AL =R AH AL, — 2L 50 4 2 ) i
Evernote Hl Flipboard & £ 1t {8 FHIX W Hle 55 . S8 M1 08 LR K, TestDroid UL /2 F1
X Android B FMN I, 52 Br EE A IHATE Bl 2 24245 7 i0S f HTMLS,

4) Google Cloud Test Cloud (https://firebase. google. cn)

Google Mg FM R T = &5 . H P11 Android 53258 EE B Google FLE 1
MERLVR BN 2 AR R E 17 A shib fn B e X, 76 38 A & A R 3 4l
Firebase il 32 5% 56 %5 2k A 4% 55 132 FIA — B0 Mo 77, 38R 90 nl DLAE & b e a5 3R 00 B iy
(LN

5) AWS Device Farm (https://aws. amazon. com/device-farm/)

AWS Device Farm j& — 5 i F #2 )7 I 3 Al 55 . ik AR nl L a7 B AE AR 2 i & | sk
Android iOS Hl Web B R )y I 5 Z 38 0., s 5 A2 v & | 92 I 3 T B [t 5 7 90000 Dt 5
I H A R R A DA A R R ) A A R i e R R v o A

6) Bi ARz MK (cloudtest. komect. com)

DRz A2 P E B D E T 1= R 55 °F &, H BT A i 60 3K 3 i 28 9 . 5
£F Android & 10S R4t ., FEPEAeZ PR D aE 0 P g il 3k, A28 PRt (12 /NI ) B2
28 Gy se AR 55 (2G/3G/AG) o iR AT 72 & i i 38 /0 A0 AR DI RE 8 R 42 T . H 2 A ) fig 4R
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7) TestBird(www. testbird. com)

TestBird i #]s2 N T T Gl 2 A8 T iif BB 3 T AR S 1 3024 B, H ET /e 2 2
5] App AUk 7 %, [F] I TestBird tANA T 68 6 14 19 39Uk . A, TestBird
[al it % th = FAHLF & 3244 3500 FEAL . 3C8F Android Al iOS, 3§ B JF & & Al 1477 5
P E AL L. A B2 RE IR B 3 e

8) W IRAL M Cutest. qq. com)

T8 TR I 2 I TS T 19 2= AR 557 5 . A ik 1000 90 a2 s o AL 2R 00 e KL B
{3 F¢ Android, B A ZHF 10S RGeS A 0 3L AR 55 5 A 5215 M fg I 5K L 2 i il 3kl %
fe e ISR 55 . D3 A0 IS TR A SR 1L = T HL7 AR 55 » I & 3 T LAz i 4 ) ) a0 28 s , S
W &F App &3 a8,

9) Testin(www. testin. cn)

Testin 52 B B L = WS 51 A "l Z — . Testin &£ = Sk # T 300 Z5K.1000
22 Tl I 2% i o 2 i o 28 B B0 B L B A 1T, S FF Android 5 10S &%t

10) 1B MTC(mtc. baidu. com)

FBEE MTC 2 @ B & 1T 8 3 = Dl He e $2 418 i 500 3G TTHLAYL, H Aif B
X FF Android R %E, B A LFF 10S RGe ., $RAEM I3 MR 55 Fh 25 A e 20 v i L P e sk L 2h
AE It OF B4R 1 BIAS Sl T2 R Sl Testin, {H JAIAS 5% il T H 57507 o B8 45012

11) BB MQC(mgqc. aliyun. com)

Bl L MQC S By L2 B T 19 8% s i K 5 L $2 40 B 3 5l 28 0w , 32 FF Android &
10S 740, PGB0 D RE I L PR RE I 3 DL K A2 PR a8 (1 /i) o ] 5 IR AR 5
Ml Robotium = Appium U (HEZE 45 5 MERE B = . MQC W32 it 7 am 72 1y B AL L, 1 fig
55 TR AJC I 26 40

2. FiEMXTR

A R I T 5 B i HLax e T HAR R R m 0 R H ) L A X TR SE
RSB IS T R BRI %EX . A X8I T B Ay 35 3, 058 TR 38 4>
I S M AT S B S B B RUE S R 2 bR i B BRI A, B
— s A T BT H GEIN G BEAA S 22 1 IS Ta] e AR 3 12 1 R 45 A= U A S A Bk
Gl PE ) S (A5 Il T AR 2215 A ik

HIE T HAIR Z ., #li0 Mountebank,Postman,Browsersync, Hamms,Gor fl ievms 5%,

FE AN N A, X A AT B G i R G EE L, 0 H R X TR 55 19 4 B RN A Bl 4B R
B AN O FR BIGUR 55 2 b S A B 1 G B A 3R, R S A3 1 T HL AT I

Mountebank /& — 4 H TAH W L a2 i T B, o] DL T % HTTP,
HTTPS.SMTP Hl TCP #4784 (mock) FIFTHE (stub) .

Postman J& —/>{E Chrome H{# 1 REST % /7 nddi {4 . i 32 Postman, 7] DL 6] @37 2K
H B A Bl 55 s i LR 2 . XA T HAEF LB M AP s 5 L8 x TE A AP K
s PSS HE % A . Postman % £F OAuthl 1 OAuth2, 3F H X T 1& [l (1) JSON Hi
XML ¥4 #8231 7 HEp . 38 1 {d A Postman, 1] L £ & i i Postman 2Z B A& k3 1935 2K
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H AT LLAE B AC U b 4 48 D0 3K 54 25 008 APT A6 A [R5 2K T 3R [ml 9 75

Vit A P sl 19z P T S 1 2 1 34 22 AR A0 85 1 2 X AR A i AEAS T 1S K. Browsersync
RE B 38 1ok [F) 2 24> 85 2l 1 25 ol 100 300 W 70 35 T D00 06 8 3000 e A K b % TG 25 ) W 8% T 3K
O, iR tay 417 T. B DL & Ul 5, Browsersyne X CI ¥ @ 3k 5 A U, 3 HEEW A a1k
B E RP XN EZALSF .

TEBA I U, B H b AB 5 9 265 S R 5 L R 55 4 A 2 RE 8 DR - T M i B 30 T
WZRMM %N, Hamms 1] DI — 17 8 A1) HTTP i 55 ar ik A — &R 30 19 5 M, 44
8 7 4 SR ML, ol 3 ) 7 9% 1% L g IS 1 e 7 L DT 5 B R AT S0 R 00 R A A A B SR R
I 11 Sz [V

Gor i LSl 2R £k I HT TP 353K , JF £ W UFR 58 oh B 00X 28 HTTP 35K , DL B 3
M4 T 3o 267 S A B B R R 2L M R 48 . B Z )5 ol DL R 42w AT A 7 a3 48 LD
B2 Pl B A 2R A A B AR O .

JAE TE P YE A i (i I H 25 2 40 . (AR 277 ah i 5 L TE 0 %5 4% 19 H P KSR A i) 22
L P Y AR R AR AR TE L, X R TE W AL T UNIX M #AE R 17 H L Ak
ULiA B RE S 1R B G S HE A, ievms $R L T S H AR >k A 3 E A [
Windows R AP 514 KM TE6 2 Microsoft Edge M4 F Rt A< I % 4% .

1.5.4 XX F &

iy T, T ARSI 5%, & HME 50 F 28, DIfErE RGeS 215 22 | . I R 22 5 1 i)
e 02 DL AR 2k R e . BT A RE AR X B L A6 5 I A A L A% T A U4 5 F BE 7o
b2k, SR T 2 00 1) IRF A LA I SR BE o 4 75 A 6 X A I K i D e A RS
— BT R SR NI AT RN P L R AR R R 2T Y A
BrmEH X EESH—RL . & — N4 s &5 E . W02 A B WS I i 17
BE . AL GE 0 B I A it B ARG FE L S i, 20 50 I 2 S AT R )Y, DL R 5
E 5 A2 B E WA B R — B,
R BB R A T — A S — I U BK B & (Test-Driven Development,
AFR TDD) . B & —F A TG B R R B & ik . BEE RS S KA U aE
(R AAS 2 f o da 5 I ACAS L SR 5 4 5 (o 0 40 e 1) 2 A AT, i Ak o HE s 3 I A
AT . XA B T4 S 1A il ol F R o A0S, F i o A ad #E
8K B e AN — RIS AR B R — P i B R B EOR L R — AP A
RIGBNMEEAR . X TR G WA T ik B B A LU
o TDD AR5 % 5 75 =K 4a 55 038 451, 6k 2y e ) ik B R 42 11 #R AT 17 e dt s i BLaxX Rl
sl FH 2 A0 BE X ACAS e A7 1 Bl B AT B e W R ok . R ST P i, ]
L K i Wi o7 75 5K 72 B [ I A Sy DA P 28 o 2 S A i) T SR e 3 ot ] DL B PR 3 R
A

o 1T G I A 3 T P SR AR FRATT S B AR HR G 1 BT, I T 2 K R 4 1
A AR RS R Wl P B ERMPUAEM. TDD B B 455 17 5T e 3 1 2
PRAE IR IR ATTAE JLRE o L 43 8h 2 Y B BE 345 S Bt

o CRE I T R B G AT 2, O S Mz AT BT A DK, ) DA o b R R R RS R
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PR AR R b BRI S A8 1 A, B2 s AR Y . AR K R B
T AW E AR, DIEBRE Z it U et as i, 368 A GRS 1 2 R 0 L DA 42 155 4K
14 7 o 19 Jo
« TDD 241 7 He 22 [l 3 WL, s F AT A T r 5 <, B oAU e s R B R G H
fib 5 43 7 A AT A S AR 2 7 Z0AE A FRATT . 57 e i I 5l 2 B 3R A Hr 2 b R
ARG RS IR AT T EH O 2 AA R RIER 1.
« TDD Jry= A (19 50 50 A C At A2 o 5¢ 6 W I A8 OB BN RE RS TITA 19 APT &
anAer s DA SO anfel iz A6 1 i BLE A5 TARACES PR A 1] 25, K e 2 e B 1)
« TDD o] DLW FE 7 FEARAE R L 3 = AT TXHACAS 450 EFRAT I A MM 5B <, X
SEER PRIk TAE M E 2R .
3G 9K B T A i 4R B 45 B BOR BT 2 i A L (B i T R RIS L AH 5 N 3 A =
TR R, B4 N Bk 22 1) 2N W ER AE 2l A7 00 48 5K B e AR iy T 5 8K Bl A X AN
D SR A B S O AN D AR e SR 4k ) 1T A A T L DR e S R AR SR A — E IR e, 3% AN D
FAABAE w0 TBM AR A0 i 1) SECRERE T, A i i R, TDD 3 2 di B 28t RO iy —
A 1E 40 IBM H A& 5 RIER T @) s &% Sue Mckinney Ir 5 . 8K Zh - LR scdEw B (B2 “FE
XA BRI AT S n et R 2 11 . "Forrester [ /5 253 1l Dave West 1A A . 2 2K 3)
AN RS ey N S PR (1673 5w B e = B vl W R T A e e F N [ R = 310
TDD 119 2% i 15 B 4 00 37 A i 3t o 1) 7 R ke bl o 22

1.5.5 DevOps # & #iR1T

DevOps 1% 2T & iz 4E i w5 P8 iF (Development and Operations, DevOps) [ il 5 .
AR AR A 5 A1 B ) 32 22 B b a2 $1 AT B T i 2R i 3 7 s AT R B
K A AT IR EE RS A B T AW Hbr . DevOps T JF K& A 51 Rz 4 A 5
(1) 4038 51 3l 3 [ 2 A i 7 ok 4 75 3 0 A 2 L sk L A A B BB L 05 % AT a] &R . DevOps
A AN R B A A AT B rp 1T T LRk () F7 38 , £ 753 45 A 141 BA k20 I 18] 453 FE , 57
PR TAE . M Sk 41 Google,Facebook, Amazon. LinkedIn ., Netflix, Airbnb, {4t
WAt~ w40 Adobe, IBM | Microsoft, SAP 55, 853 W 25 Ml 55 22O A olk ansE 2R IR IR B &
Je s MLk A I sd S ARAE K H DevOps s 42 440 3¢ 2557 b .

DevOps #3K B A AL s DevOps 5846 1 58 5517 Gl 4K zh H &), 5811 2 [6) 25
BEAT RS e FF 2 R BAT B — R R I R S R A2 . =R . DevOps
T.HMH A DevOps @ I 1 — XU B, 815 DevOps H 1 i34 . DevOps B 8RB AT .

1.5.6 #FHENRENK

2R A AU 3 n] DL 2 — A U dE R R . B IR 2 PR my T % AR T A
e Fir A N B3 A0 7 32 5 4 1) — Fh il SRR 48 7 o0, R o ) XN B i 32 0 e sh 4 4
F& FEAR 1 I3 200 AR 0 5] 5 ek B ek R A Al 3 ] A A AR R N

2010 45 52 K5 Hh RS HH RS PR 2 S CRPF D)4 T b A 25 1 3R U R, R
AT « B4F v (James Whittaker) £ Microsoft Fl Google M 355 44 T 4E . 1M Microsoft Hl
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Google 3X P % 3 44 2~ mlAE AT 03 ST UAR A AN A8 9 R B . BURF vk J2 B 1458 Y g R 1
143 11 S K

1.5.7 EFHBMHKHANR

F T F AR (Model Based Testing, MBT) 3 -5 Y 4 7 15z 11 5L AR A8 I 3, 401 3, 119 o7
R RN NG 3 & d Lo W o v o D S S S W T e N o VT o = )
IR 7 27 7= A TR Z 52 W)

ISTQB A #1119 & T M K4, Microsoft 24y /] #2434 1 2 T A R g i) 3L (MBT)
T. H. Spec Explorer, 8 N/ EIAE 2014 4E TOP100 2 ERE M L B0 0E 2 S TR MW
A R 3 Py S R

R T. B Spec Explorer,Matelo,Conformiq Qtronic,Graphwalker %%,

1. Spec Explorer

Spec Explorer & Microsoft & i f)—3 5 Visual Studio B#¥ ¥ &1 MBT T.H.,
n] PLif i Spec Explorer XF— AN R 40 i 1 2 47 R k47 &4, IF A oh A R AE W /£ Visual
Studio MAHEZL F iz 47 IS G . ARl DL Yy W)y it s CH+H A, R
Mt Cord H5 5 MAVAS XA Y 1 47 B #HIEC Y

FEULE M . https://msdn. microsoft. com/en-us/library/ee620411. aspx.

2. Matelo

Matelo J&— >3 T /- A Je kAL AL A9 I3 T B2 R IR TRCR I — T H . Matelo T
I IR A I B RY A i A Ty 1ok A s s K 48], SCRRSS R A3 B OF AR R R A, 1]
DLAE BT A 003t R Aok i DA B nd T SEdE R bE e . S AR RS PLE S . nl 46 A
P X7 XA s RURAE Z B AR F2 . JE X0 n] S8 P S 17 R4

W E M http://www. all4tec. com/matelo,

3. Conformiqg Qtronic

Conformiq Qtronic 4& — 1 H T #x A X H & . =L 19 MBT T. H., Conformiq
Qtronic 2T UML B8, 53 A 246 L AT F e #r . s C/C++ .C# Fil Java 1 @44
5 . ARIEM L E Y APT @ F ] LR AN R 0 77 27 . Conformiq Qtronic il 3
Az g A UML ARSHUAE il LS 7, B shPh ATl il 4 ik 5. #ie 7 UML R
Ji s Conformiq 2 #4178 43 B, A= B 28 HH 61, XF #2 BY 2% A4 7 il 2647 3 Wi . ik 4,
Conformiq i A LLXTAE B & 17 9 A ml i 3 FH 4] .

W E M https://www. conformiq. com/

4. GraphWalker

GraphWalker J&— /S JF IR 1 T A B (L A 24 T 5, B0 A m) E s i) a4
Y AR H 0 A5 75 R A B8R 0 A R 5]
B M http.//graphwalker. github. io/.
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BEAN B AORE, I 42 25 BRAMC, A 6 25k 1 A5 Y 1 i 3L

ﬁﬂuﬁﬂ

Spec Explorer 52 Microsoft #9& FTAEA &40 X (MBT) = B, ¥ & T Visual Studio,
RS EERGITTEARIE, TR ZITARAE, CLABRAHBSNTL,THTAEEXLRA
B A AR LR AR T X AN A R ] K R

fE A TR XA, RARNFARZ, AR THMNXGERN G, J&— TFia
#hAk A K A ], S BRI LM TR AT AL, XA A A KA E R R - T e,
HORARNERBTATARFEH, HFES . HEFIHMANXAFN, CLE2HFRERAA” f28&
AR, RAGLETMNXFEGRAP, MBT af&m X A TN Aotk B LA X 2% 4T A
TR, A A R S M I TR S B k.

A A RHEEANE LI RARIK, RAATAHG ZARIIGH e Tt # AR
BB R, IXBFIWEANLAFHANXAE R LT L. A AU EZ L Bt nl XA B
A —REFHANGES, FES, BARELT BT TERIRFEFEMNKG T4F, X3k 2
B, B PR &9 R B & 3L 7T VA ) B 3247 R B 6945 55,

BREAZEEZRATR G PE, ITRAZINT EHTRIERZ —, KLl 6 —
AR EZGFE AR, IT K F XA EZEKH T A ARAINFTEOFIBERE LA,
ER MBT T fg38 & St 47— A2 8 750, iX AL T g 38 i, — 20 [ AT, LRI T H A,

AR ZAEZ . 5FHHFOE NN XA AL, LMPBPar AT E S T4, HLE
LR P SRR ARRERSE —ANKXRAE, BLMAXRBFTEARBYELE AT HRAT
I,

F B0, RATINA A IUF Z 3 MR 5T 45 Bh # T AT BF i 448 1 MBT, % — AN4F 4E
ARG REEALR, TARARRAGZRXNBREER, ZARRBEXRNSH X, RNELAH 7 F
RFEMEML LG ZRGE,EXRXF—ANFIE, . R T HAR S LA LA ES
A MBT.,

o RHFAXEEH MBT #88 £ RKEL, Tl 4 X 20K T4, Microsoft Blueline
X FEETE L EXARE PLEE AL IE A Windows 3038 A X & — 3 45
FE XA B P .48 8 Spec Explorer & 38 4E £ FRDUAT A 89 X LA 69 3 R £ A, X 2 5
% 9 T4E,Microsoft &% 7 250 A~ AF 3477 4%, Microsoft Research 3 4E T — M 4 i+ 42
A5 E R & A2 B MBT 4 Microsoft 7 4 7 50 ANASF 490X T4E, 3% &) &L,
A% KT xARL, BXT K4 20% & T4F,

A TAANGMNXZIEFTRRKO T E,EEEMN X TG AR T —F 2 %65 &k,
Spec Explorer & s #8) T B, € £ 5 E 5 R . L B8 FF A 3R 3 w18 A MBT #4&, 5F B2
%

Spec Explorer 2010 &) F # # hk. https://marketplace. visualstudio. com/items?
itemName = SpecExplorerTeam. SpecExplorer2010VisualStudioPowerTool-5089
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Spec Explorer 2010 J& Visual Studio i, 75 £ /6223 Visual Studio 2010 8Y 2012,

Spec Explorer 2010 %% 3 J5 7F Visual Studio 1 F 52 B B84 1 Spec Explorer 3¢ HLI

DL F L Visual Studio 2010 443 HAKR S #E . B 4G 14E Visual Studio 2010 &, g @ Im
H Test-Spec Explore Model . @0 1. 11 i~

4 Visual C#
] Windows

Web

I Office
Cloud =
Reporting

I SharePoint
Silverlight
Test

WCF
Workflow

R Visual C#

% Spec Explorer Model Visual C#
Create a Spec Explorer Model

SpecExplorer2
c\users\lenovo\documents\visual studio 2010\Projects -

SpecExplorer2 /|

& 1.11 #E Visual Studio #r & W H
iy AT H 24 FR B0k i e T He L. i 1. 12 o

.2 Spec Explorer Model Wizard (Page 1 of 2)

Hodel Type

Choose the type of modeling projects you want to work om

() Static Spec Explorer Model
Create projects to model static system

@ Inzstance-Bazed Spec Explorer Model

Create projects to model instance—based system, typically a set of components
with each other or with a third party

@ Guided Spec Explorer Model
Create projects following the interactive puidance prowvided by Spee Explorer

[ < Back ] [ Next > ] [ Finish ] [ Cancel ]

E— e - — . — I -

Bl 1.12 EFEERImHE KA
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1% £ Guided Spec Explorer Model, i1y Next #4810 1. 13 Frs,

2 Spec Explorer Model Wizard (Page 2 of 2) X

Hodel Type

Specify projects to be created

[ Model Project

[ ] Sample Sysztem Under Test Project

The zample sy=ztem which wou i1ntend to test

Test Suite Project
The test project which contains the test suite generated by wour model

L &Back | | Wext> | | Fimish ] [ Cencel |

B 1.13 HeEBZEQEnmE
P $E Test Suite Project, Hiily Finish ¥ 8, 20 1. 14 i,

00 SpecExplorer3 - Microsoft Visual Studio(BEz ) WNEIREGEGEGEGEG__—_ S — R — (= o) [t |
THHE) REE MBI MEP £ME) S0 BM SEE(A 2D RS0 WS Spec Explorer (M) BOMW IH  VMwage
il S8R9 - L5 b pebis [ 0 &,
(B s [RMRREREHIAIB| G lhiueREE| 203483 Q:
i Open |ActiveProject|  -|| Rhapsody Configuration|  -|| Connect Disconnect | Export Export Manually Export Solution | Synchronize 5
/s Spec Explorer Modeling Guidance + [ % [niECIEd TestSuite.cs - BRADE=EREES
A EES
(o B2 SpecExplorer3’ (2 HIR)
s 7] specExplorers

ff Thiz iz a Spec Explorer coordination script (Cor e

ff Here wou define configurations and machines desc
'

Guidanece : [Tastaﬁ;tir-gimplemnntatim -

BE1

Completed =
1. Import actions from

/ exploration task you want to perform.

'I'qhmﬂ‘hﬁﬂ'l "'.-'.-"I Containg actiong af the .‘I.l.nlu]., ].u'J.l.L]._-:_. ard st _ﬂ EIE
contig Main % Config.cord
Frerequisites { #) Model.cs
Make sure the project containing your switch GeneratedTestPath = .. \\SpecExplorerd. | ' .
cord script has a reference to the | _ i s (F specExplorer3.TestSuite
implementatiun or adapberr 1 » = SIE

assemblies,

Steps
1.If you know the namespaces for
your implementation, add them in
‘using’ clauses to your Cord seript. L0
[Optional]

2. Declare a config in your Cord script.

#] TestSuite.cs

3.Import action declarations to the
I config to represent methods and
events in the implementation.

I Example

F 1,14 FreEem %A R m

fEF I H 58 iln 2R 9R
i 3K 3h O A i g il AR SR A0

1. =RAREME

(1) 7& Cord AT 75 B config.
(2) B IARAEFS B 3] config, 2/ #0 R4 (SUT) M F7 ik Mg .

43
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config Main

{
action abstract static void CalculatorAdapter.Max(int x, int y);
action abstract event static void CalculatorAdapter. Show(int z);

2. HEEBHN

(1) 7 C# g @ 2K mE B, TRk A5 .
(2) {E config H AR AE 75 W HE I 77 s
(3) 45 Jr ki,

using Microsoft. Modeling;
namespace Calculator

{
static class ModelProgram

{

static int s; //state variable
[Rule(Action = "Max(x, y)")]

static void Max(int x, int y) //rule method
{

s = X>y?X:Y;
}
[Rule(Action = "Show(z)")]
static void Show(int z) //rule method

{

Condition. IsTrue(z == s);

}

3. iEEiGs

(1) 7£ Cord A A 61 dt 45 7Y 2 17 HL.
(2) gl@— TNl HFERREEN AT mES k),
(3) BERIFE Y g 5o 45 G R MG B AT (nf i) .

4. AESHE(Tik)

(1) Bhn—A> config K T —> config(iX ™ config f#i HSEH G415 T H#A4E).
(2) FEFHE) config o A2 il #1975 B (08 o HAR I A .
(3) MBI where ¥ 1

config CombinationConfig : Main //extended config for combinations
{
action abstract static void CalculatorAdapter. Max(int x, int y)
where {.
Condition. In(x, —1, 0, 1);
Condition. In(y, 2, 3);

Combination. Interaction(x);
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Combination. Interaction(y);
Combination. Isolated(x == -—-1);

-},
}

(4) MH A config Y1 — Dol ZPDBIRER )Y, s B e A LRI Ty

//Replace the existing Program machine
machine Program() : Main

{

construct model program from CombinationConfig

}

5. M TPl ex

(1) M Spec Explorer 22 5L T H Open Exploration Manager . & £ —~ 23 % i AL &5 .
(2) i Exploration Manager T. H- £ H[¥] Explorer % #l .
(3) i B — s ks R

[ AcceptingStateCondition|
static bool Accept()

{

return (s !'= 0); //only states where s is not zero are accepting

}

6. BIE—1~Mit H A&

(1) 32 2 0 32X FH 1) 5 A i oA g

@ Short Test %M &4 75 ik [y 2 35 — 4% 52 g I Az 5l — 4~ 3 H] 1)

@ Long Test HMgIE 45 £ — 0L 41 b 40 5% R T RE 2 (19 28 Bk (2 A4~ 35 32 50D« DT fet
3 D3 H ) B 2L

(@ 33 A4~ 1 38 5 e AR LA I 8T e R B P R o B B — N B2 A28 — 00
Y5 ) 5 281

(2) F£ Cord WA H € SCi Py Al o AR Y o 42 B 3 H 1)

@ X /NI, a] DL 4208 ) .

@ X TR BB, i b ek i

machine TestSuite() : Main

{

construct test cases where Strategy = "ShortTests"
for ModelWithOneMax

}

(3) 7F Exploration Manager A 1% £ 38 J1 PL %% .

(4) iy Explorer %l #5 F & M BUS [ 45 iy 078 3 R (n] 28) |

@O A &R Y DL 2 RS 25

@ HR i CRGEA FLVF A B4 L error 8] non-accepting-end ARZEL5H .

@
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(5) H{ Generate Test Code ¥ £ A= 132 H 61 S 14

O A= R I3 S 1 58 4 B8 AR AE Visual Studio AREEH B,
@ n] PIf#E H config switch 48 & A= 5l i I3 SR 18 #8645 F SCAF 24 FF

7. 18— X iE Bl 2% adapter(AJ k)

(1) 165/ g e 7 Al — AR rd Bl as M 2RI H .

(2) fE3E BRI H 2 L9 Cord config H 45 AE 75 B {1 i A 25 .

(3) A config FEE call-return(non-event) 5 /E #H L 19 38 Bc #% & X — 13 J7 ik,
2T S ERAE S WA AR 24 R S 5 R,

(4) A config FIIEE event BEAEA N 1Y 18 BE 8% E X — 1A 3L event 225, 1% event 7%
i SRR U A AH [F 1 24 PR S RO R,

(5) FERE YT H A 39 vt & Be w520 H 19 5] H .

(6) 7 Cord 7S A7 07 3di FC 4 24 PR A5 [B] 3 )1 using 4],

(7) & %38 Bo aw FUSE I,

@ A BE &% 77 A A s R S BT i

@ A5 5 I A R 21 F2 RN AH R 1 v 1 598 3] FH 3 C 7 2B

using System;
namespace Calculator

{
public delegate void ShowHandler(int z);

public static class CalculatorAdapter
{

public static int result;
public static event ShowHandler Show;
public static void Max(int x, int y) //suppose we want to test the Math class

{
result = Math. Max(x, y);

Show(result);

8. BT (A ik)

(1) A —A4~ W H (] 38) .

(2) eI H A3 ok i B a5 50 H 9 5| Onf ik

(3) 5 A5 g iy 0 S A 384 o 31 3 H

(4) H] Visual Studio Test Tools T. H- £ i3 £ iz 17032

A ARG IR A E
1. NRIHFFNEE

1% 7 Cord AT H G| HH 17528 .
(1) 0 SR AR 3 52 3R 1 24 FR 25 6], AR 4 #E Cord BIAS A H using 1 4] 3 il 24 #5251
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(A 3%) .

(2) £ Cord JAAH 75 B config,

(3) $%H8 Spec Explorer 845 /g 0] 5 (2% H Visual Studio 325 Spec Explorer-Assisted
Procedures-Import Actions««*) ¥4 1) 75 B 5 A 3| config, 275 32 B H 119 J7 i f g1,

using System;
config Main

{
action static int Math.Max(int x, int y);

}

2. HEEBHN

(1) ££ C# X e &I =B H T RAFIREEE

(2) $%H8 Spec Explorer 845 /g 0] 5 (% Hy Visual Studio 32 8. Spec Explorer-Assisted
Procedures-Declare rule methods++) {F config H A4 75 B AL 7 i .

(3) %5 Jy A B0 Ty M F AR E T

O fEH2RE R W,

O W EIFDE RN S

using Microsoft. Modeling;
namespace Calculator

{

static class ModelProgram

{
[Rule(Action = "Max(x, y)/result")]
static int Max(int x, int y) //rule method
{
ints = x>y? XY
return s;
}
}
}
3. itFEH=

(1) 7£ Cord JH A< v 6] 2 4% YR - HL,
(2) glEE— P2 N5 L, T R RAEZEN AT HES (k).
(3) BiRYFRE )Y Fidg se 45 G R BUGE BRI R (n i) .

4. AESHE(Tik)

(1) Bh—4> config £ ® T —> config(iX ™ config f#i HSEH G415 T EAE).
(2) TEFHE) config &2 il 5 VE 19 75 B (R85 HAR I &) .
(3) REEAFE I where #41 ,

config CombinationConfig : Main //extended config for combinations

@
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action abstract static void CalculatorAdapter.Max(int x, int y)
where {.
Condition. In(x, —1, 0, 1);
Condition. In(y, 2, 3);
Combination. Interaction(x);
Combination. Interaction(y);
Combination. Isolated(x == -1);
¥
}

(4) WA A config A — el Z A BRI ), sl e B A IO B R A )

//Replace the existing Program machine
machine Program() : Main

{

construct model program from CombinationConfig

}

5. X EHlas

(1) M Spec Explorer .41 T H Open Exploration Manager , 48—~ 2 30 %6 I PLES .
(2) iy Exploration Manager T. H-£ H1[1) Explorer #% 4l .
(3) 7 — S RE AR A

[ AcceptingStateCondition]
static bool Accept()

{

return true; //all states are accepting

}

6. BIE—1~Mik A &

(1) 0 45 0 FH 48] 2 A R g
@ Short Test & Mg & 45 75 24 38 [y ) 35 — A~ 52 gl Az Bl— >0 S 491
@ Long Test %M J& 48 15—~ I LI 5] o 40 % R nl 58 22 19 20 3R (2 AN 3552 20, T e

3 D3 H ) B b

(3 12X A I R gt AR LA a0 i R B S 2B R A 0 B i — B R B A 2 ) — 00

Y5 ) 5 261

(2) 1£ Cord IA< w0 5E SCa Dy Bl PAASE B 32 B 38 H 451

@ X T /NI AL, n] DL e g .

@ X TR BRI i 5 50 g

(3) 1F Exploration Manager H % £t I ML %5 .

(4) Hiid; Explorer %l A F& /& 75 BUS K49 08 56 3R (nf %)

O A R Y VA2 IR A R,

@ TR (R GEA 7 F IR N 2 L error 8% non-accepting-end ARAZE R .
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(5) P Generate Test Code FZ 41 4= 5l 2 H 451 sC {4 .
O A= % I3 S ) 58 4 B8 AR AE Visual Studio RS H B,
@ "] PI{# A config switch 48 %€ A= B I a8 ST 19 B8 42 ST 24 FF

7. 1T (A 3k)

(1) A —A~Mam 5 (a3

(2) e T H g s id Bo #5250 H i 5 al i) ,

(3) 5 A5 B i i 3 S A 38 o 3] o H

(4) H] Visual Studio Test Tools T. H. £ v Fic g iz 1710 3,
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] X, G 40 2R 45 M
R 3K 3 X Ao A4S
] X, i A2 M 3w

At & 22

JR e ] 92,
FHEe
TestLink #4F % %

2009 4, Z /v |l {E IBM &) [l i 35 B F B 17—~ 50 AM Oracle EBS 1 H 3¢ A
BA . 1157 Oracle EBS 15576 A1 — IR HF A& . S AT BA 9 i it 0§52k A IBM 19 ERP Ml 55 Jit
0] \ERP £ AR WilR] \Z 2~ w1 1T NG Foest F . S 7 & R O & ok #2 p i 75 3K S0k L i
THSCHY RS ST A U B, IBM Bl H 2 A0 a0 {8 | VSS(Visual Source Safe)fEH
BT H, VSSAEZ/AAM Oracle EBS T H SCi 2 & 4% 7 HEEM . ik, & U584 JF
KSR BRI BB R R, S B R A T IR 2008 . BRI R A —
J7 181 . [R)AE N 2 B A0 B R ] 8, SH A0 4 3 ]

AN B H JeA 41 A PR A R R S A 41 i 3 TR TestLink 948 A
YiRr

2.1 tAHENEIE

A I 4 o R B 28 R 5 AR In] it b B 78 B In] i, (A ) 4k A B ) a1 B N A
A I 3 AE A BR S ) ) P A4 3 A A 56 TR B 7 S AN S AR RS U B oKL A B ] R
FEAEMBRBE . BF I T 22 A B A 0 I, T L 119 S, 300 F sl 02 76 A FR ) 95 DR 2R 4 F
Ty, el A1) R PR 3 75 I8 L 26 A BR 19 B 18] 9 58 1A 3800 3R )t 2 1 i) 4 45 2 1)
115, B3 s B0 ) 35 25 N 0048 an ey 21 23005 N B2 G 2H 220 | dnn] 75 43 K1) FH A PR 1
f ] 30 | G ey ok 0 5 ook e o Ay W A L A I A B R 6 B I 4 R A
LI L oAV I i - S0 L 85 W 117 W 11 I LB 0 1L 572 W5 o i B PV 7 W S LB P W
0T
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2.1.1 MXALR

A 10 1 2 B B — PO B a7 2k 7 g AT BA S B BA R 51 93 T A S AR [R] 58 B AT 55
0 32 1A BN R S A SC I H 3R 20 A R e 25 R U R SR B L R G e SO
T AR ™ ol / SR HER ) B )I]

1. 3 23 28 %0 i) 3K 2 57 1%

i 3t A 37 A B B A AR A A B R P A RCR 2 e .l e A9 A S AN R

I & VA R o B B B NG A R s W S A D A

o TR A BA P 7 gl

o 2 Py 3 2H g A BA ) 30 H 22 B el R T 22 PR i

o K A5 A Z T A P 0 S kB

o O g S AR 1 A 37 0 5 5 AN ) P D B | 2 A 1 ) 3 B sl A Tk i K

B3 CHt AT AR B s 7 R0 A 92 RS 2 7 s R TR

o S el ZL AP A 7 O

Xf T PE R S 2R a2 A SR B I H L R S U5 A 22 ol 1 I L 7 i P B B B
S22 5 el B A R . JF R N B AT LS I SR — SR S i i (R R T AN
B PR R /2 WL o 2 Bl 00 3 A e o i 3 B A AR SRR E SO A i A e R L {H
Je 32t 53 N 32 FOPE AT AR WG PEEA A1 B T A RE 58 24 X R A SC Y A

LIV RR LYWW

o PRNT ARG B 2 TR T DLAC B S A AN [R] 1 SRR

o — PN AO I B3 AT LSS Uk AE FR GE ARG i B RS 3R B BT AR — BB AR

7y 7 0 3 P R

o S A/NH B E ISR SE2MALD .

o AN GURTRE S B B 1 5 AT

o 7 AN D R RE A DA JHL S0l i O S R A AR THT B ot A X R

M 5CAT: 55 AT DLy 17 I 53 58 B A a] R el HCAth 1 ff 685K 58 B, e I H 22 3 i A
22 I T AN G Ol 55 A Y I e 2K AR 2R B TT dafr b,

2. MXAKFN X ZRES

£ ISTQB BREE R, 3 S P~ I A 6 DU Rl 63 o X 5 4 o 2 PR A 7 9 9
B FIT: 55 02 350 H R a9 77 50 N R A @R R 5 R ok D e 19

A A 052X 2 R AR O I a2 B el I S R . I R A A Gt nT Al I H 22 3
¥ Je 22 B Joid PR Ul 28 B0 il 0 2H 9 28 BIORHHAT . ERCRMIH o 7 5 2 A AN HRAL . i
U A AT X 2 ) a2 < T R B R g v 3 AT 55

1 2H 4 1 AT 55 A4

o 5 H Z B PL R H At A [R] Bk ] 0 R e R A R

o il RE BCPEHT IO A 0 R e R 2 2R T L

o RF I 22 HES O B AR H R s, b e G

\51/
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o il MR CEE R R s, 1 R I B RS ROXURS: ) o A 0 3K T v L A AR ) sk
(IR IE] T A A0 B AS AR BOTE Ut o SOt 28 531 )3 o) 1A 40 Ja] =5 10 A
o Ji3 st iE B | o A | 003 S e R A A T W A 4 TR R
o AR AW Y SR A A A R IR I SR AR A e A A 1R R L SR BT A o 2
85 1l X5 A7 A 1 TR AT #h R
o F I AR AT IE B A PR ORI I K 1 nT A B
o 5l A G 0 RE I LN R A I3 R Y
o REMANIZ AT, B SR RE DL B g SE B .
o BEPEWI T L SR, I I3 51 2 2R 05K T LAl A i B
o PE R TIPTS5 1) ) 7,
o MRPEAEI TR P WENF B SRS ML B2 .
M3t O T AT 55 A4
o PEHORZ 50T R E
o r B PR RIPEAL ORGSR RS 1 B A5 B AR Y 1 m gl o
o A i B
o ENLINECIAEE GEE TR ERGE MO, WA B 5 PR S8 D)
o MER RN AR O a0 4
o FEATIA BN AN AT HEIC SR A RS IS L 0 S R T A 2 O 2 TR] )
(EE=S
o MR L R I P T BRI 4 T A
o St A AL Cn] B8 7 2O A N G sl i A s ik B Z I SRR
o TEN[ATNGOLR DU 2 R R GE PR RE .
o At A I T PE R
A3 A3 A L D03 15 3 A e 3K 2 Y e 7 sl Ak il 7 1o ) T N B3 R ) D2 X 2 Ay
BT 5, RPN ) K 5 an s H AH S 9 AR, m] DL AS ] N G FH AT 0 B Y A
e, IR — R RE R Ak 7 P, A6 2H 4 R Bl i) 1 % 5, S Y vy sk B3 mp R 2 O A N I
AT B WA X v S Y 0 45 53 aT fg SRk 55 7 T 0 F KA s it AT s A7 g o K CRP A P 5
Wik , User Acceptance Test, @R UAT) (#7032 7 0] fe 5 T EEZ BV 7 .

2.1.2 MK xFEE
358 5] A 0 TR R A A L T 0 SR o s

1 9 W 1 T 32 6 ] B8 H B i TR) 8 R XU RS a2 A7 a0 B A . ] s I 3 D53 Kl A o
T,

1. 420Kt %

( ANSI/IEEE #4038 e RS AR 829— 1983 Mt Rl e X . “— iR T HEMW
W335 B 1990 Bl R AR B IR Btk B HEW SCRY . B e T i I gl R A L KA T 55 A
GUEEHE S DL BAT o] 48 A 25 1 AU L

AR R AR AT RS I H DA R dE P B v, ) a0 e | e, iRl
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FET0 H 33l 32 003 R A TR A ] AR A [ 1 0 328 51l Can 2R e i 3 R 3 Wic il 3200 /Y
X R S A

iR 52 BAR 22 R 1952, an 2 2R 00507 B i aYE B K E A U 2R G
PR AR I R R T S . B I R ) 0 AN W A R A T 2 4R EOR
B A0 435 e Rl A

3 3l A B 1 16 2l 7 A R A SR O R S s g AT, A AR Y
S A A BT RATR S A A 9 IXURS: o DA TS XS 3 Sl A8 AH Nz fr) ) %

2.

A3 T Xl i 3D

X A 2R 55 ok T4 2R S R 1 0 K 3 B4 5

3.

fiffy s I 3 P 3 1 AU B A 0 3K H A

Y S A Ty 3 A AE I ) LA R 1 oE DU B A

X3 B B 5 A B B A B A A R B e L CR I IR T R LB 4E)
P M AT 24 (What) 72 W3 il A4 M &2k (Who) 7 @i faf #8473 328 (How) 2 4l
faf PEA 38 25 S (How) 2

R I3 A3 By AT B0 28 HE R R R

R I3 S B AT A 2 HE s R] g

B S AN [R) 3 B 43 e R A

A SO SO RS I B TR0 R B 25 Fa RITRE Al

D Mo A 0 4 T A PR T | SR P e e R XU T JE80 5K 49 8 3 00

fify s IR0 PR 1) TR AR B L AR IR A2 98 14 B SCFRF nf 2 0 4 o 25 R AT

N =

A ETHEN] 5 SCT A 20 Wi a] DL o 5, 20 28 A~ 0428 25 50) 1 HF 4 e A 2 )i — 2 300 4
HE w2l LI T .
AT HEDN = 2240 75 .

4.

A B © 2 ME s i 2 nl H .
il i T HAE A B S Wi 2
nf i A R .

O 7

W3 T HE D Cexit criteria) I H W& . & AT 4 B e a] PLASE 1k I 5a€ , b 2 5 A~ 0 5 2%
2SR, ol E 2 AR T HLE M H AR
RN o8 A

o6 BRI A L b AN AR | 2 e sl XURS: 1 B 3 R

Rk P % 3 el T A R A A B

50 N

it B AU 9] 4 A 1 AL 11 e o e s 28 38 o I U i AN A
PR RE 2 L B T B T 52 A 2 o 3 1 1
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5. MiXEE

A PR FI TAE R J7 ik .

o TR M7 — MR IE LLAT SO AL E i R (R R AT 00T A R i Al B el
A Hhs i TR 138 KA ok AT AN B

o BETEREMITE— WAL F M 5T N sl 2R 347 IAT 55 TAE AL 5.

— BRGS0 TR A g aT R TR ) B UECR R B ) R
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ek, TR0 AE Y B A ER 5 Ok 58 B AT 55 .
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W E M. https://software. microfocus. com/zh-cn/products/quality-center-quality-
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2.2 TestLink &%

—

AT A AAM S BT B TestLink 1928258 FIC & .
2.2.1 BR&ZEX

TestLink 1.9.16 At 55 A X RGEHY 2R IE . Apache 2.x.PHP 5.4 DL ERRUAS . MySQL 5.6. x/
MariaDB 10. 1. x, Postgres 9. x, MS-SQL 2008/2012,

P i s R YE B 42« Firefox, IE9 DL I A . Google I % &5 .

XAMPP(Apache+MySQL+PHP+PERL) J&— 4~ it 5 A 114 2 ol 5 i 60, 33X A4~
BAF A o i 24 502 LAMPP ABE Dy 1 kS DR AF L 358 LD AR e 4 o XAMPP, Bl
LL#E Windows, Linux,Solaris\Mac OS X FZF#EE Ra PR MM, LFFr2il 5 93,
1] A A S AR R S B S RO H AR

WZAETHCHWEK NIRRT % Apache RS BAEMHESNEIL, RGN
MySQL.PHP FI Perl. AR sk 8 7, XAMPP & —4~%5 T %% H A1 & MySQL.PHP A
Perl ) Apache A17Ht. XAMPP M#AEH & 5 3 AEH . R FE L4, 8 s ],

XAMPP ) F &k 2 . https://www. apachefriends. org/zh_cn/index. html,

XAMPP 2% H F A — -0l iz 17 #E J¥ xampp-control. exe, A i xampp-control. exe,
Ja ) XAMPP i it , 3X B 2 w5 )5 2 Apache Hl MySQL Bial , 4nf& 2.4 fIrox,

XAMPP Control Panel v3.2.2

Module  PID(s) Port(s) Actions
41
Apache 1“1231 80,443 | stop

MySaL 9320 3306 | Stop

FileZilla

Mercury

Tomeat | Start

| [16:04:04 [mercury] Disabling Mercury buttons
16:04:04 [mercury] BRun thiz program from yvour XAMPP root directory!
16:04:04 [main] Starting Check-Timer
16:04:04  [main] Control Panel Ready
16:04: 07 [Apache]l Attempting to start Apache app...
16:04:08 [Apache] Status change detected: running
16:04:09  [my=qll Attempting to start MySQL app...
16:04:10  [mysqll Status change detected: running

E 2.4 XAMPP £ i it

2.2.2 TestLink By %= 3
1. TE.BE

£ E M http://www. testlink. org F # TestLink, L F LA testlink-1. 9. 16 4 .

¥; testlink-1. 9. 16. tar. gz it 5 3| xampp\htdocs X F . I8 S0 9 4 FR testlink].
9.16 B4 A testlink,
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2. i &

7E 0 Y o Hb k= A hetp . //localhost/testlink , B 5 /s 40 &l 2. 5 Bz 119 T2
| o Testlink19.16(Mokapot)Installatien |

You are installing TestLink 1.9.18 {Moka pot)

Migration from 1.9.3/4/5/6/7/8/9/10/11/12/13/14/15 to 1.9.16 (Moka pﬂt]l require Database
changes that has to be done MANUALLY. Please read README file provided with installation.

For information about Migration from older version please read README file provided with installation.

Please read Section on README file or go to http:/ fforum.testlink.org (Forum: TestLink 1.9.4 and
greater News,changes, etc)

Open Installaton manual fior more information or troubleshooting. You could also look at README or Changes Log.
You are walcome to wisit our forum to browse or discuss.

Some user contributed videos (You Tube)

Installation of “Testlink™ & Creating project.
TestLink Test Management Tool Tutorial
Introduction to TestLink

TestLink Walkthrough

@ New installation

Testiink is 3 complicated piece of software, and has always been released under an Open Source license, and this
will continue info the far future.

It has cost thousands of hours to develop, test and support TestLink.

I¥ you find TestLink valuable, we would sppreciate if you would consider buying 3 support agreement or requesting
custom development.

K 2.5 TestLink Zd#m S 1
i New installation 8545, 8 F —> 01 1] CRRACERM oL 1aD) . Wi & 2. 6 firzs .,

@ Acceptance of License
@ Verification of System and configuration requirements
@ Definition of DB access

@ Create DB, testlink DB user, structures and default data & create configuration file.
@ Werify the procedure result and continue to TestLink login.

TestLink is developed and shared under GPL license. You are welcome to share your changes with
community. Please, confirm your understanding below.

The GNU General Public Licenses is a Free Software licensa.

Like any Free Software license, it grants to you the four following freedoms:

@ The freedom to run the program for any purpose.
d The freedom to study how the program werks and adapt it te your needs.
d The freedom te redistribute copies so you can help your neighbor.

@ The freedom to improve the program and release your improvements te the public, =0
that the whole community benefits.

You may exercise the freedomns specified here provided that you comply with the express conditions
of this license. The principal conditions are:

@ You must conspicuously and appropriately publish on each copy distributed an appropriate
copyright netice and disclaimer of warranty and keep intact all the notices that refer to
H:r.l's.L.FcenseancfbaHma&enneafanyuananty;andgiveanyuﬂnerredﬁenhnfﬂm o

Fﬂ'ﬁ' to the terms set out in this license.

K 2.6 TestLink Z3m% 2
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P T agree to the terms set out in this license, .17 Continue % , 5 i 7/~ ¥ 55 K 2
ﬁﬁ&ﬁn 2. ? Eﬁﬂ_{:n

Chedang if Register Globals is 0K

disabled

Checking MySQL Database 0K

Checking Postgres Database Failed! Postgres Database cannot be
used,

Chedkang MS5QL Database Failed! MSSQL Database cannot be used.

Checking GD Graphic library 0K

Checking LDAP library Failed! LDAP library not enabled. LDAP
authentication cannot be used. (default
internal authentication will works).

Checking JSON library 114

Checking cURL library 0K

For security reasons we suggest that directones tagged with [S] on
following messages, will be made UNREACHEABLE from browser.
Give a look to README file, section ‘Installation & SECURITY"
to understand how to change the defaults.

Chedang if £:\TestLab\ zampp\htdocs\ testlink\gui\template s c DK
directory exists

Checking if £: \TestLab\ xampp\htdocs)\ testlink\gui\templates_c OK
directory is writable (by user used to run webserver process)

Checking if swar/TestLab/xampp/hrdocs/cestlinkslogs/ directo
exists [S]
Checking if /var/TestLab/xampp/htdocs/cestlink/upload_azeas
directory exists [S]

Unfortunalely, Tesflink scripled setup cannot conlinue ot the moment, due Is the sbowe I enfod.
PIEAEE mRE DA EATER AAD LY SRR [P amal O7 i R i (UnmE BUL W U I e pepemma,
please read Instaliaiion mamesl and visl Testlink Fonems: [cick here].

& 2.7 TestLink Z3m % 3

SR I WUAE B B R B A M 2 SO F H L B2 xampp \ htdoces\ testlink ST 3¢ A (1)
config. inc. php X . #83] $ t1Cfg-=>log path Fil $ g repositoryPath,$5 & 1145 In] if 24 ¥ 3
ke, ol ,

$ t1Cfg—> log path = 'E:/TestLab/xampp/htdocs/testlink/logs/';
$ g repositoryPath = 'E:/TestLab/xampp/htdocs/testlink/upload area/’

PRATAE B8O Il 397 00 U 2 0100 o R S8 78 P50 4G A ol o o i N 2. 8 s,

Checking if Register Globals is 0K

disabled

Checking MySQL Database 0K

Checking Postgres Database: Failed! Postgres Database cannot be
used.,

Checking MSSQL Databass Failed! MSS0QL Database cannot be used.

Checking GD Graphic library oK

Checking LDAP library Failed! LDAP library not enabled. LDAP
authentication cannot be used. [default
intearnal authentication will works).

Checking JSON library 0K

Checking cURL library 0K

Read/ write parmissions

For security reasons we suggest that directories tagged with [S] on
following messages, will be made UNREACHEABLE from browser.

Give a look to README file, section "Installation & SECURITY' to
understand how to change the defaults.

Checking if E:\TestLab\ xamppihtdocs\ testlink\gui\templates_c
directory exists

l:hech:ing fE: WIestLab\xamppihtdocs'\ testlinkguil\template s_c
directory is writable (by user used to run webserver process)

Checking if £: /TestLab/xampp/hedoca/cestlink/logs/ directory exists
[s]1

Checking if £: /TestLab/ xampp/htdocs/ testlink/logs/ directory is
writable (by user used to run webserver process)

Checking if E: /TestLab/xampp/htdocs/testlink/upload_area/
directory exists [S]

Checking if £: /TestLab/xampp/htdocs/testlink/uplcad_area/
directory i5 writable (by user used to run websarver process)

Yowr sysiem i prapered for Tesdlek cnfigustion (o fekal problem fownd],

& 2.8 TestLink Z3m % 4

= 2 B B R %
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Wiy Continue #2481 8 i 7 Ko e i B oo . A 2. 9 Fiois .

Database Configuration

Define your database to store TestLink data:

Database Type (MySQL/MariaDB (5.6+ / 10.+) v)

Database host localhusl ]

Note: In the case that you DB connection dosn't use STANDARD PORT for, you need to add :port_number’,
at the end Database host parameter. Example.: you use MySQL running on port 6606, on server matrix then
Database host will be matrix: 6606

Enter the name of the TestLink database . The installer will attempt to create it if not exists.

Database name tesﬂink ]

Disallowed characters in Database Name:
The database name can contains any character that is allowed in a directory name, except /', "\', or ".".

Table prefix (optional)

Set an existing databasae user with administrative nights (root):

Database admin login root ]
Database admin password ,........... |

This user réguiras parmission to craate databaseas and usars on the Database Server.
These values are used only for this instaliation procedures, and is not saved.

Dafine databasa User for Testlink access:

TestLink DB login agmin |
TestLink DB password - |

This user will have permission only to work on TestLink database and will be stored in TestLink configuration.
All TestLink reqguests o the Database will be done with this user.

After successfull installation You will have the following login for TestLink Adminestrator:
login name: admin
password : admin

Process Testlink Setupd
B 2.9 TestLink Z#m% 5

FR P 5 22 0 B 0 50 E L 2R )5 iy Process TestLink Setup! %4 1 7 %2 256 W D 2
7N UL AN 2. 10 o .

£F 0 % 4% Hb hE 2 % A http://localhost/testlink/login. php, ¥ & 78 TestLink X¥ 5% 71
w2, 11 Fras . af DU HTERA K S/ % 6% (admin/ admin) % 5
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TestLink setup will now attempt to setup the database:

Creating connection to Database Server:0K|

Database testlink does not exist,

Will attempt to create:

Creating database " testlink ™ :0K!

Creating Testlink DB user “admin” :0K! ( ok - new user)
Processing:sql/mysql/testlink_create_tables.sqgl

oKl

Writing configuration file:OK!

YOUR ATTENTION PLEASE:
Ta have a fully functional installation You nead to configure mail server settings, following this steps

@ copy from config.inc.php, [SMTP] Section into custom_config.inc.php.

@ complete correct data regarding email addresses and mail server.

Installation was successful!
You can now log in to Testink (using login name:admin / password:admin - Please Click Mel).

Bl 2.10 TestLink Z3 Mm-S 6

4, TestLink

1.9.16 {(Moka pot)

Login

Mew User? Lost Password?

B 2.11 TestLink & 5% 0

2.2.3 WWBER
WA e FE IR S 2 S B A I 9 S T L A PR 2. 12 R

G TestLink sdmin fadein (28

TibLink 1.9, 6 (Moka jat]

Prefi fused Por Test case IDY ! ]
Bescription

& | Sowme = iz 2 [ =

[Format -||m 5 U &% v|@ =B P Q
[Enhanced feature

[7] mecuarements

[#] Tasing Prieriny

[#] Test Aumrmarion (4P sev)

[ savemtary
T BT—
3z Thirw are no b Tracker Syshess dalined <<

[#] ctiee
(2] pobie

| Create || Carsal |

Tes Progect [ |
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R 2. 12 P —4719 adminl admin |47 1 My Settings Fbr 5 B o180 5 1% B
VLT, W 2. 13 FR

4 TestLink  admin [admin] &

Personal data
Login admin
First Name Testiink ]
Last Name [Administrator |
Email lknmantis@126.com |
Locale | Chinese Simplified ¥ | Last localization update: 2016-01-05 (Testlink 1.9.15)
Save

B 2.13 BEKSEE T

far A Email, Locale #£#% Chinese Simplified, ¥.i; Save #& £ , il Br 30 Y6 8% o1 1, 5 2

G 3 1 AT H A S, i 2. 14 firos,

L Testlink  admin [admin) & TestLink 1.9.16 |Moka pot
MR
|

= BERRE
R TR P BT o ) ¢ iy
TEE o Bl = = 3=
B -8 7 U e %y @ ®mEPO0O
F
R
v EREFSERME
o EMEBGEESE
* EFEREEEhE (AP keys)
¢ EfEEEE
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e
L
TR
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23t
k| |
e |

& 2.14 G H AT
i AL PRI S B, A0 @ e 5 Son el @ o mam 5 50 v, e 2. 15 s,

& Testlink  admin [admin) & = TestLink 1.9.16 [Moka pot
B S5 8 dF i =g [ my ENMEEE v |
LIRS (1 TaEIEE)
BT Name LIKE %valuehiBE || SEATE || Wit | z.F 4
Show | 20 v |entries Soarch:
T T Bl | ERSMAEN 5 R RE = |
B &, B
= il 5 M
* ] B?
-4
d| l? d
EA A E my ¢ @ 0
Showing 1 to 1 of 1 entries Provvica i Mt
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1 xampp\htdocs\testlink X435 . A — 4L custom_config. inc. php. example, X
JE e TestLink MR 6 3CFF . BB & #3458 2 28 custom_config. inc. php, 7&£ X 4~ BE & X
4 A () iE B R 2 7 W config. inc. php XXHFH B & . F) H B & SCF custom_config. inc.
php, F AR L€ il TestLink, TestLink HF % R i, A K A ECE , DL F LLBE /A & A5
Mantis 6 BR 7 7 40 8 AT B 8 6], 9k € | TestLink 977 1%,

1. TestLink BRI EL B

T H custom_config. inc. php, 48 # SMTP, — M7 LB SMTP EC& a0 F .

$ g smtp host =

'smtp IR 5 ax Hidik '

# X'E SMTP IR 55 2%, il N, smtp. 126. com

$g tl admin email =

"R B9 Email #iht';

# W4 AY Email Hiht
# REERFH) Enail Hbhk

$ g from email = "{RY Email Hi ik ';
$ g_return_path_email = '{{fY Email Hifit";

# Urgent = 1, Not Urgent = 5, Disable = 0
$g mail priority = 5;

/%%
* RIEBRFR TR =Rl
* PHPMAILER METHOD MAIL — mail()
* PHPMAILER METHOD SENDMAIL — sendmail
* PHPMAILER METHOD SMTP — SMTP
* /

$ g phpMailer method = PHPMAILER METHOD SMTP;

/TN E, B E SMTP i) K 5 F % 55

$ g smtp username = 'R Email K5 ';

$ g smtp password = '{RH) Email #i5'; # KB

WOz B E, 0] DR = Email #hk, A&
x>k, n] U H R — 4 Email itk S2BRG I H A
ARERM = AF M Email Mk, X B 0l J7 {8 XF
TestLink [

HABCE T HR4, A nl BLA By bk S, 204k
TestLink % 1% 19 BB .

2. SRREREFEREENEE

LR LA Mantis 8 f B8 25 22 48 A o 41, i F
R E T ERR. E AR WA 2. 16 x.

B R R R A I 2. 17 R .

—T—II_T ﬁjg”?ﬁfﬂq €I wa 'ﬂ?@ﬂﬁﬁ %f B
2. 18 s,

DL A, o

# % — Email HilE

# WS AFR, B, test@126. com

admin [admin] & =i
EEEE X N

4 TestLink

el
AiINE IR

: BE
%ilﬁié?ﬁi

ER=SER
Requirement Monitoring Ove nview
& A EE R A

EHETLT A B
S-A o2t A fl
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& TestLink  admin [admin] & % | TestLink 1.9.16 (Moka pot
ES 840 =~ 1A MR (e [2]

& 2.17 QIERNERERSZIRE

& TestLink admin [admin] & &
& S a4 my- 14

HERERREE

=g v

x5 [mantss (Interface: db) PTs Sana s
wE

EENHEH

{872 | Check connection | | B

2,18  [n] R iR AR 40 B 0L T

i A [R5 I AR G0 0 B 4 PR, TE B E B S AR L 6 41 . mantis (Interface: db) . B i 2~ fiC
B VR G)  EE R O IC SOV ) SCASHE A ) SO B B B SCARAE Wl 2, 19 R,
o LB IEE & A R P

< dbhost > localhost </dbhost >

< dbname > bugtracker </dbname >

< dbtype > mysql </dbtype >

< dbuser > root </dbuser >

< dbpassword ></dbpassword >

<uriview> http://localhost/mantis/view. php?id = </uriview >
<uricreate> http://localhost/mantis/</uricreate >

¥ Check connection #% £ 3% Ui Bic B 1F 8 , 5o PR A7 "4 L, PR A3 19 Bk fa IR BR R 40
B, i 2. 20 PR,

] B B 2R 40 E ' 58 AR« A BT 000 5 F 4500 BRF L 8 T DL AT 2 T v A 5] 5 s B i
ARG A W In] 8 5 o B K
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4 TestlLink admin[admin] & =
m -ﬂ.; n:_'i a “ ’ F“Y' j -
| SRR

R\ v

EIERIREE | mantis

-

x£8 ' [mantis (Interface: db) v | SRSV HER)

[153=1 <{l-— Template mantisdbInterface ——> -
{issuetracker’
<{dbhostlocalhost</dbhozt>
{dbname bugtr acker </ dbname
{dbtype’myzql </ dbtype>
{dbuser rootd/dbuser>
<{dbpaszsword *ADFzecret/13</dbpaszword>
Curiviewshttp://10.80.84. 32/mantisbt-2. 2. 1/view. phpPid=</uriview>
{aricreatehttp: //10 B0 B4 32/mantisht-2 2 1/{ uricreate’
€l== Optional -->
{statuscfg’
{status>{code’10</ code<verbosernew{/verboser{color /#ffalal </ color »</status>
{status*eode P04 codererbose*feedback{/verbose s <col or £ f50a8<  color >
{/status>
“status{code?304 code>Grerbozerackmowl edged S verbose > (ool or M £AE50< calar »
=tatuz>
<etatusrLcode 404/ code<verbozerconfirmedfverbose > color AREEEERO4 color >
/status’
<status*{code504f codeverboserassi gned & verbose4color *#cB B4/ color >
<fztatuz> -

| - <1-= Template mantisdbInterface —=>

{issuetracker

{dbhost DATARASE SERVER WAME</dbhost>

{dbname DATABASE NAME</dbname>

{dbtype’mysgl </ dbtype’

{dbuszer 2USER</ dbuser>

{dbpaszwor d;PASSHORD </ dbpassword>

{uriview http://localhost: 8080/ development,/ mantisbt-1. 2 Sfview. php7i1d={ urivies>
{uricreateshttp: /flocalhost 8080/ devel opment /mantisbht—1. 2 5f</uricreate’

{l-- Optional -->

{statuscfz’

{ztatuz><code>10<{/code><verboze new</verboze {eolor #ffalal<{/ color >{/status>
{statust{code 204 code{verbose*feedbackd/verbose *<{col or *REf50a8 < color *< st atus >
{ztatus><{code’30<{/code><verbose>acknowledged</verboze><{color #££d850<  color >/ status>
{statusr<code 404 code<verboseconfirmed </ verbose<color ¥ EEEEb0 < color #/ status >
{ztatuz <codeS0<{/ code><verbozerazzizned</verboze><color AcBcSLf</color></=tatus>
{status>{codeB0</ coder<rarbosedyasolvedd verbose >{oolor Receeddd/ color >/ status >
{status,<coderB0<{/ code <{verboserclosed{/verbose>{color HeBefef{fcolor > status>
{/statuscfg>

{I-- Configure This if wou want HON STAWDARD BEHAIVOUR for conmsidered issue resolved —2
{resolvedstatus’

{etatuzr<{eode B0 code>{verbozairazolved</varboze > status>

{status’<codeI0{/ coder<verbose’clozed{/verboze>{/status>

{fresolvedstatus’

{fissuetracker>

| %5 | [ Check connection | | BRi&

B 2.19 [ S5
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| Move to Next Test Case |

B 2.50 AT I 1) /9 45 R

E B a0 R AE T a8 R 45 B 38 21 B 1% \ htdocs\ testlink\1lib\ execute\ execSetResults,
php on line 1533”7, T H execSetResults, php. 3] $ guiObj-=>design_time_cfields="", &
Bt A $ guiObj-—>design_time_cfields=[ |,
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Bl 3.1 sREEHTE

3.1.2 MEEETH

PR TN UR IS T R B A BT L A DR G a0 R g Ay R AR L R S R T DA
ik M4 B R T HE » A s 3a IR 5 N BAORT BR P R AR B, R B AR B T R A A 5 N B T {E S
A G FEAE A1 R | 0 I 4 11 Tr] 20 L i DR 114 [m] et | O e R 1) ) A, R g 4 BT B 3 ml DA
Rk B A PR G DLE TS MER I T A Epa e HEB R T 2B HESE R T 43 IR AT
%7 SFAF TR AH SN G S8 BN AT 55 . B R R A BT R s A n) DAER v s T AR
R

TR PR T 4 SRR P A B T AL

1. Mantis

o b 5 - 5 Mantis, tFR 8 MantisBT, £ §8 Mantis Bug Tracker,

Mantis J&—~3 T PHP $OR M0 0 T IR sk BA R B2 R G0, L) Web #824E 2 X321
H P sk R g AR 55, AEDhfE b LSS M bR DLW R NI e A M ER R, R
SR IR AT 2 A AT 2

Mantis f& — R FEERER R G0 . A Z 4Rtk 36 T2% . 5 THAE. 2T Web., ZFF
1 aliz47 PHP [19°F & (Windows . Linux.,Mac, Solaris \AS400/15 Z5) . &2 & 8% B115E 1% 68 Fbr
W AT I ORI H B E AN [ R 5 o] R R B R D s, e ) A
UL, PRI SO R T dg . B R R AR T e (U FE EDE ) L il i Email 2 45 6k Fe . H 0]
DLW W FE 5K 11 Bug , B F 0T LERAEAE Web Hiz 55 a4 b ol 88088 e vp G W] L& B FTP il 55 A%
. B xE kB AL HE T A il . SZF7 b ks 20145 CSV. (Microsoft Excel, Microsoft Word.,
RIS (SVN 5 CVS) LR Wiki FIHRE 50K T R (] gk /nl A k), SC 35 2 R
P E (MySQL. . MS SQL.. PostgreSQL . Oracle.DB2) , 32 fit Web Service (SOAP) $% 11, #2141k
Wap il ,
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HEL AR RN
o A ANAERH Email 38 RIIHEE . A P ol AR 4s A 50 T AR 502 0T B R O SR B IR
ASHEAE

s XFFZWMH. 2G5

o WPREE R AR EAANRAR 50 H ol i 82 s A IR 5 kB n]
B TIT R RS S A SR B v LLAEAS [8) 300 H (8] £5 5)

o Fural kA H A8 L7 AR BARHE .

o FLA 7 Bk FE S HK DD e . bR T & sk Bash , 151 i B AR n] LLUEE 322 21 H At AH O ik B

o BRFGEHE AT FTER A tH o CSV AL 1. 1.7 RO I T 32 355 0T o i 0 i L o) 8
iill FH P i A B

o A& RGBS E AR I E RS 2 B AR R L 0 SRS g SR, v LU
Byedn i 3] Excel it —2 4087,

o PR W T BT S AR AE S T a2 — 1 B BR .

E W E I M . http://www. mantisbt. org/,

2. Bugzilla
Bugzilla & Mozilla 23 ®] #2319 — 3 I S 2% Bug 1B 5 R 50 . & 0l LV BT A+

PGP SE B ORI SRR AN A R . FOR A R T A, T 52 % 1 Bug BRERIR & .
B Jr Ml . http: //www. bugzilla. org/

3. Jira

Jira 32— 0 F5 W0 BE A B A A i J) 03 (Rl 96 343 L A ) #E A7 4 B T H R
g T H . BT BAIESE Jiva X H 5 F 55 217 R ER 5 A AR 2R e B 7 8.

I UWE 7 M . https://www. atlassian. com/software/jira.
4. Fogbugz

Fogbugz Mt 7 [ ik A B Bug MES R G0, $E4t Wiki T H 8 3 | =2 A5+ 3% | [n] @
1B B R AT e 2 A S0 TR, nl DL R4S B T i b 22 HE 5% 1 98 ST 55 0 L LA K
FE 30 H H A I 38 % D ) TR R

FEUWLE Jr Ml http: //www. fogereek, com/fogbugz/ .

5. Youtrack

Youtrack /24 5 JetBrains 24 7} T — 3K A8 P 19 DL s B 45 4E 08 32 00 R 8 R0 B gR 2R
T H, B2 T At g 94T 55 RSk Ba e E L HER B .
B Jr Ml . http://www. jetbrains. com/youtrack/,

6. Redmine

Redmine J&— P IRA T Web BT H 45 FRAISR PG iR e T H . & H H Dy ArH %y 5 5
ghon 5 Bk nl AL Wk, R E S5 2 M HA P, Redmine & —4~ A B AIITECIEAS Y
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A DT 5 e R A S sl I B R B HE » n] &R B L 9F O 24 WA 752 i 9 Ik S Er

£ 1A 15 IBM Rational Team Concert X #f ) il S HE 0 H 45 31 T 5 3 4o SRR 55 5-4%
FEHCI AR AP 7 8 + 2 % B Redmine /A B 1O BCHE H 3 T I, T Redmine
(%3132 % Trac 8 KE W, T LLE AT 844 18 2 AL FRE .

Redmine 8/ fF Ruby on Rails [IHEZE 2 |, T HFEE & M2 f 8 1 .

W E I Ml . http://www. redmine. org/ .,
7. Trac

Trac f&— 4RI L& FH B 5E Wiki FlR) B IREE 24, ©4 HAE® 40907
R E AT Web MR H . A ANWIAT 55 22 46 5 1025 10 0 30 0 4 b 3 By JHC At o &
. M 58 e 9

FE W B I Ml . http.//trac. edgewall. org/ .

3.2 Mantis &%

AT A A PGS B T H Mantis 119 %8 25 FlC B .

REEK

Mantis 1] Plia 17 4F Windows, Linux, MacOS.,0S/2 . Solari ZE#¥:A4E R G s . L ik
B A B E . PHP Hl Web IR55 #2235, I R 2R 3.4 iR,

3.2.1

R34 RHEEX
RS i L2 1% B K M A& # W M A % Vg

MySQL 5.5.35 5.6 3Ll | PHP extension: mysqli
MariaDB 5.5.35 10. x 8¢ VL | PHP extension:mysqli

X E2EIEE PostgreSQL 9.2 9.2 8L E PHP extension: pgsql
MS SQL Server | 2012 2012 8¢ L | PHP extension: sqlsrv
Oracle 11gR2 11gR2 8¢ L I~ | PHP extension:oci8

PHP PHP 5.5.x 7.0 5Lk % I LR i) PHP extensions

Apache 2.2.% 2.4.x
lighttpd 1.4, x 1.4, x

Web R & 25 nginx 1.10. x 1.10. x
IS 7.5 8.0 Windows Server 2008 R2 SP1 8¢ [)

T BT L E FH XAMPP,

3.2.2 Mantis B %3

£ Mantis ‘B M https://www. mantisbt. org/ F Z Mantis, A F Ll Mantis 2. 11. 1 F 4

i
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B+ mantisbt-2. 11. 1. zip f# i< B xampp\ htdocs CF 32 T . ¥4 34 I 44 FR mantisbt-
2.11. 1 BM -~ mantis.

Bt xampp-control. exe, Ja /)] Apache Fl MySQL.
A6 70 % 75 Hb hE R 5 A http://localhost/mantis, WA 3. 2 s,

Installation Options

Type of Database

Hostname (for Database Server)

Username (for Database)

Password (for Database)

OO0

Database name (for Database)

bugtracker
Admin Username (to create Database if required)
Admin Password (to create Database if required)
Database Table Prefix mantic Sample table name:
Database Plugin Table Prefix mantis Sample table name:
Database Table Suffix mantis On Oracle < 12¢R2, max length
Default Time Zone @“_a D
Print SOL Queries instead of Writing to the Database F

Attempt Installation S nstall/Upgrade Databas%?
I

3.2 Mantis Z#¥m %

PEPE MySQL s e i A MySQL B E root 5 19 %5 15, 3% #3824 19 B X (Default
Time Zone), Bk Install/Upgrade Database 4% . LR RIG M mm R 3.3 .

Checking Installation
Attempting to connect to database as user GOOD
checking ability to SELECT records GOOD
checking ability to INSERT records GOOoD
chiedking ability to UPDATE records GOOD
chedking ability to DELETE records GOOoD

Installation Complete

EAanticBT wene inctallnd cnirrnccfislhe Dlnnaen lnoe in e the adminictratore anel crn
I T ILEFLF I FVL LU uuL\.L.l.lluu_r. L LS P Uiy 8 P A i L RN R LR i O e

rvinet GO0
i

& 3.3 Mantis &% I 5 89 51 HE

3.2.3 #IW®EHR

A5 D0 W A b ik A= 5 A http://localhost/mantis, i 78 Mantis % 5% 00 . W 3. 4 P,

2RI S/ % 6% (administrator/root) %5 5%, /R “Hifg =7 vU i, an & 3.5 i .

B 2L administrator I BRIA S, oo« BOE K S5 B 7464, administrator IS5 FB
WA HOFT G SR o Us NI | v, qn Al 3.6 i
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» BF

administratof &=

% - admin'BR B, FEREIEGE.
et . FiZZEEEHA "administrator’ IS E M EER .

K 3.4 Mantis B 3% 0 A

& BHEIKS
AP#E administrator
*HRE

*HED

*mEﬂ ¢¢¢¢¢¢¢¢¢
ST
42

51 IR EEA
IRE i) EEn

| EMSES i

E 3.5 ZmiEkS vl
AT H ZFR e us I V¥, Bos I B v L& 3.7 s,
3.2.4 FEBEWHRE:. Mantis it &

Mantis 0] DL oo 5 B oa i) FEC & SCPF o e B B B v i i B B AT AR AR R E L A
P N2 B SCF config defaults inc. php il config inc. php,config defaults inc. php 22K IA
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i=e=gib

L2 A LIRRE ke .
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E L Fidm v
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EX
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ik
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&l 3.6 @ mmtE o

MantisBT F#=imE & EMA & administrator

E Li} BPEE mEEE HEEE BEXFHRETIE EENEEE iR BEEE
EFiq=A
=
7 Pvm—
= [ :
TEE: Bt a = =11 5N ik
Y HEERAEIE S W ST
& EE
Lol A= ik R {F
e [
o y ienbre iR | s
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Powered by MantisBT [, -
Copyright & 2000 - 2018 MantisBT Team wmqlltlﬁ

it B CAF . config_inc. php. sample J& B¢ B A4 . config_inc. php J& A % X & X4 . Mantis
Fie B0 T )y A 4R C
o BUEPE. CHETHS Y ETWHE .

o BEPE. At A H .
o BHEPE. A DT CHETH .
o BAEE: IRA M ORATH .

config_inc. php.,
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* config_defaults_inc. php,
At @ A Z B L config_defaults_inc. php 3C4, i /& £F config_inc. php H & s i
ﬁ:[ﬁﬂ

1. BB FECE
gy WA R B s 9] . AFE config inc. php XA IMA W T N % .
g St

# Mantis Email Settings
PHEHERE R R R R R R s

# ——— email variables ————————-—

$ g administrator email = 'xxxx(@xxx.com'; # xxxx(@ xxx. com, & M 51 MF 58

$ g _webmaster email = 'xxxx(@xxx.com'; # xxxx(@xxx. com, 1 — 5 B i B4R

# the 'From: 'field in emails

$ g from email = 'xxxx@xxx.com'; # xxxx(@xxx. com, Mantis % 1% W {4 A% HE 48
¥ the return address for bounced mail

$ g return path email = 'xxxx(@xxx.com'; # xxxx(@xxx. com, Mantis 22 g fR {4 &% HE 45
# allow email notification

£ note that if this is disabled, sign— up and password reset messages will

# not be sent. $ g enable email notification = ON; # J3 FH M4 &

# select the method to mail by:

# 0 — mail()

£ 1 — sendmail

® 2 — SMTP

$ g_phpMailer method = 2; # L smtp & 3% HF F

# This option allows you to use a remote SMTP host. Must use the phpMailer script
# Name of smtp host, needed for phpMailer, taken from php. ini$ g smtp host = 'mail.xxx.com:25';

£ R AR AR 5545 09 #b ik, J5 TN B 3R 05 25
£ These options allow you to use SMTP Authentication when you use a remote
¥ SMTP host with phpMailer. If smtp username is not '' then the username

¥ and password will be used when logging in to the SMTP server.

$ g_smtp_username = 'XXXXX'; ¥ R HRAE B P 4
$ g_smtp_password = 'xxxxx'; ¥ R AT HRFE B G

2. T{ERmECE

Mantis H BRIA Y Bk PBEAR A . B et A n] .2 8iIA . 2. C sk .2 i . T4
Ui (o A B B N — AR 3 05 — M IRE M R . B HE T N — - RE ] DU 0 31 £ 4
KA DA SHE B 53 fish A % 4 . Mantis BRIAEA & X TAE G, 31X 38 W AT AT — A4S IR &R v] LA
FEARBNVATAT o) — AR ATAT A ER Af L ik A AR A FE 4

BB O AR A g A I TR T 7 v it n] PAGE CTAE T . Blan, n] LLE X
i 3. 8 s I TAE i

A DL A SR PR . AR P IR T .

1) E A8 RS HIRES

I 1 L config P L custom_constants_inc. php CUR SR 33X A~ ST A AT AE S 58T
#z—1),
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3.8 TAEW =B

<?php
£ Custom status code
define( 'TESTING', 60 );

2) IS 2 SC—> 8 0 ke B R 25 0 AH oz ) 2t 6 £ i
Y 5 T SCAF ¥ config H Y SCHE config_inc. php.

£ Revised enum string with new 'testing'status

$ g status enum string = '10:new, 20:feedback, 30:acknowledged, 40:confirmed, 50:assigned, 60:
testing, 80:resolved, 90:closed’;

# Status color additions

$ g_status_colors[ 'testing'] = '# ACE7AE';

3) R R B IR S E SO B AT R

* s status_enum_string: r’ﬁ%ﬁﬁlﬁt lnp.$ﬁ$

* s XXXX_bug_title: IRAEFEH v M B 1R

* s_XXXX_bug_button: JRZAFE 0 o1 2 52 H% AR %

s email notification title for status bug XXXX. Mg 4 2 B8 1 Fp B, xxxx &
g_status_enum_string & LI EFEIRE PR, W XXXX &Sk B ALEIES

FAFER P E T w2 CE =M (o, X F '35; pending user' ffH '$s pending

user _bug button'),

g 1 CIF I config F I LA custom_strings inc. php. JIA T 1 /0 .

<?php
£ Translation for Custom Status Code: testing
switch( $ g active language ) {

case 'chinese simplified':
$ s status enum string = '10:§r &, 20: & 15,30:1A 1], 40: E#1A,50: B 4 Fe, 60: Mk &, 80:
C ik, 90: B KM

$ s testing bug title = '"IFFfE#HITI " ;
$ s testing bug button = '#EFH|WXF RS

\93/
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$ s email notification title for status bug testing = ‘'[o]fEi%E AW,
break;

default: # english
$ s _status_enum_string = 'l10:new, 20:feedback, 30:acknowledged, 40:confirmed, 50:assigned,
60:testing, 80:resolved, 90:closed’;

$ s _testing bug title = 'Mark issue Ready for Testing';
$ s testing bug button = 'Ready for Testing';

$ s _email notification title for status bug testing = 'The following issue is ready for
TESTING. ';

break;
}

4) QN RTG E RE T I i B DR G i B T AR
X — 2 ] DLAE 45 B — g B P T AR R L I 01 58 B . T DL 4R BRSO config
inc. php. 40 F 7 .

S g _status_enum workflow[NEW ] = '30:acknowledged, 20: feedback, 40:confirmed, $ g status enum
workflow[ FEEDBACK] = '30:acknowledged, 40: confirmed, 50: assigned, $ g status enum workflow
[ ACKNOWLEDGED] = '40:confirmed, 20:feedback, 50:assigned, 80:resolved’;

$ g status enum workflow[ CONFIRMED] = '50:assigned, 20: feedback, 30: acknowledged, 80: $ g_
status enum workflow[ ASSIGNED] = '60: testing, 20: feedback, 30: acknowledged, 40: $ g status
enum workflow[ TESTING] = '80:resolved, 20:feedback, 50:assigned’;

$ g status enum workflow[ RESOLVED] = '90:closed, 20:feedback, 50:assigned';

S g status enum workflow[CLOSED] = '20:feedback, 50:assigned’;
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JUnit /& —4> Java ifi 5 MR OCAHERE . £ i Kent Beck fil Erich Gamma & . & #
A xUnit Kk P i A —4~, JUnit A EHGCHK JUnit ¥ BASE ., 28 Java T A
WEEHE L E R T JUnit fE Aol n T H.

1 Java ifi 75 W o W1 R 50 A AR 2 350 B AR 17 T 1 L IR 4 o 2008 3t — 1 28, FE Y
#— mainO) FiEREHS WS, WRTEM KB EZR? B4, 220 #1R
2 main() Jrik ok, 2208 A AR 2B E AL — A mainO) FikHF, OB S KK
I i 52 4% BE L BRI AR Y G IS B 1 . T JUnit BEAR 40 M fiff He 13X A~ R 28 ] 4k 5 e il

15— W — AR 2R 5 LU A GRS rh 4n 2R A B IR] G n] LA b Ml S8 5 3 152 1 T D] /)
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NUnit J& xUnit ZFKH)— 6, B — % Tl NET i 5 (950l HES

TestNG., BJJ Testing Next Generation, N —ACML4E A . 25 JUnit A1 NUnit BAH,
K 1 JDK (133 ( Annotation) £ A > 58 4k 10128 20 8 -1 Bl XML 3458 Ak 00 128 2H 2 25 ¥4 i
F I HEZE . TestNG 1958 K 2Z AL 76 T A AT DL K A5 oo €, 38 n] L ok A4 ik
i

I Ah iA 4 HtmlUnit, unittest(Python) .JsUnit(JavaScript) %5 %,

xUnit 38t gl FR O 7y 5l , B 9 19 P @ 0 B 7 S Iy O3 R0 g il 4 1 G A
anar € BN HE - LA SE AT AFEM I EE . A xUnit, 08K B T ARG ) 26 MEAT .

P OGN R AR B B 29, OpenOLAT T H A i ] 1 K A9 B0, [ P X 9050 0 K
T F 27 O oo i 2z D BV I TR, EE A T B o A A
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4.2 Junit 2%

Java H A& T H Eclipse 4.5. 0 2 28 s I JUnit3/JUnit4, F 1 A\ 7E Eclipse H 18 H
JUnit H &5 AR — T JUnit #4750 0L o3 # .

4.2.1 BREM

Fie W8T 1 11 20 TR PR
(1) 7 Eclipse A H—4> Java il H Test4,{F Test4 H 84— Java J& Calculator. java,

public class Calculator {
public int evaluate(String expression) f{
int sum = 0;
for (String summand: expression. split("\\ + "))
sum += Integer.valueOQf(summand);
return sum,;
}
}
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(2) 4 Calculator. java, FF 55 538 H (19 PRBE S B9 1) New—>] Unit Test Case 3¢ LI,
HAWE 4.1 By 5.

P New JUnit Test Case | el |
I JUnit Test Case :
{0 The use of the default package is discouraged. E L

() New JUnit 3 test @ New JUnit 4 test

Source folder:  Testd/src [ Browse...

Package: (default) [ Browse...

Mame: CalculatorTest |

Superclass: java.lang.Object { Browse...

Which method stubs would you like to create?
setUpBeforeClass() [ |tearDownAfterClass()
setUp() tearDown()
[ | constructor
Do you want to add comments? (Configure templates and default value here)

Generate comments

Class under test: Calculator [ Browse...

@ <gack | Nest> || Fnish || Cancel

(3) M Finish ¥4, 3278 JUnit 4 AEHWEERE L E 4. 2 iR,

4.1 A% JUnit M3 ) &

B e i oot oo

| @ JUnit 4 is not on the build path. Do you want to add it?

() Not now

() Open the build path property page
@ Perform the following action:

B\ Add JUnit 4 library to the build path

Bl 4.2 3 JUnit B2 SCHF 204 8 #42

(4) Hdy OK ¥4 . Eclipse 4 1{ 1) CalculatorTest. java CFU1F -

import static org. junit. Assert. * ;

import org. junit. Test;

public class CalculatorTest {
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(@BeforeClass
public static void setUpBeforeClass() throws Exception {

}

(@AfterClass
public static void tearDownAfterClass() throws Exception {

}

(@ Before
public void setUp() throws Exception {

}

(@After
public void tearDown() throws Exception {

}

(@Test
public void test() {
fail("Not yet implemented");

}
(5) B CalculatorTest. java U1 F .

import static org. junit. Assert. assertEquals;

import org. junit. Test;

public class CalculatorTest {
(@BeforeClass
public static void setUpBeforeClass() throws Exception {

}

(@AfterClass
public static void tearDownAfterClass() throws Exception {

}

(@Before
public void setUp() throws Exception {

}

(@After
public void tearDown() throws Exception {

}

(@Test

public void evaluatesExpression() {
Calculator calculator = new Calculator();
int sum = calculator. evaluate("1+2+3");

assertEquals(6, sum);
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(6) A1t Testd , 763 H 1) P4t =52 80 rp 81 Build Path—>Configure Build Path 3 8.3,
HAUWE 4.3 Frs g5,

i e
E Properties for Testd IE@“

Java Build Path Pryrovw

b Resource

(® Source | (& Projects| @\ Libraries | %. Order and Export

Builders
Java Build Path JARs and class folders on the build path:
b Java Code Style > @ JRE System Library [JavaSE-1.8] Add JARs...
I» Java Compiler > @i JUnit 4
I Java Editor Add External JARs... |||
Javadoc Location =
i Add Variable...
Mercurial
Project Facets Add Library...
Project References
Refactoring History Add -
Run/Debug Settings Add External Class Folder...
Server
I» Task Repository Edit...
Task Tags
> Validation Remove |
WikiTexl
Migrate JAR File...

Apply
@ ok J[ concel |
E 4.3 KREMEKE

Al DLV B Testd T H WM @2 T MA T JUnitd FE3CH.

(7) £idi CalculatorTest. java, £E P H [P FE S B p 54 Run As—>JUnit Test 3¢ 5110,
AT JUnit 35 41 5 A Q0 4. 4 Pr s 99 BT

[ Package Explorer [E‘II JUnit 22 ] e || ] Calculator.java [J] CaleulatorTestjava &2
40 9 g® & E§| QR B~ - 1= import static org.junit.Assert.assertEquals;
Finished after 0.044 seconds 2 dimport org.junit.Test;
3
Runs: 1/1 B Errors: 0 B Failures: 0

4 public class CalculatorTest {

N || ¢ @Test
- ' 6 public void evaluatesExpression() {
b |tit] CalculatorTest [Runner: JUnit 4] (0.000 s)| 7 Calculator calculator = new Calculator();
8 int sum = calculator.evaluate("1+2+3");
9 assertEquals(6, sum);
e ]
1}

= Failure Trace =

& 4.4 AT JUnit 32 7 )

4.2.2 JUnit BTl E S

JUnit oL 2 5 ] LB g5k .
(1) ¥ JUnit FESCF N A Java T H # 8 #1845
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N/

(2) @BeforeClass. (@ AfterClass. (@ Before., (@ After, @ Test 42 Java Wi . Prig 1 i
X R, BT S nr .

@ Before—— M & 1 it (19 77 3% 02 90 #h AL J7 35  AE 8 — A4 03 J7 3 $RAT A5 AR 22k
11X A T7 ¥k (UE & 5 @ BeforeClass 119 X 3, J5 2 1€ B A i 35 77 2% 3047 A P/ 47
— U .

@ After— & M 1077 15 TR CST IR, A8 B — - 07 3 AT e AR 7 X
DIk GEES AfterClass XA, J& & 2£ I i 07 5 07 5 AT — 150

@ Test FH & 3 00 7 2 02 00 7 2 W B A B AE X AN Ty ik,
(@BeforeClass e FrA I 7 R A T AR T
(@ AfterClass FE A P07 AT I AT .

—~ TUnit4 (12050 03 H B AT I 5 -

(@BeforeClass— (@ Before— (@ Test—(@After—(@AfterClass;

(3) W ACHS g 55 1 =350 Bl b B 2 4T G2 S A w0 25 L B 2K g T vk L e B R
2E R 550 R B G JUnit A Assert B ),

JUnit #R1EE %

AN EH A 4.2 W EERE b o —2H IR s B B S . SRS L i e B A a0k, 5
AZEAL I A% & . fe o il it Maven 10 H i@ 7x 1 Mockito HE 48 bg 5 i),

4.3.1 ZELMK
1. REWH

FE#EAT B e I I, AT e BUAR 25 I e 00 3 19 28 3RO — R A 2 D i Bl A
) o 2 SR g 2H 0 3k K B A G S I A AT IS R e A T A X S R

i 32

B A B g ACHS -

public class MyClass {
public int computing(int x, int y) {

}
}

int result;

if (x<5 || y == 5) {

result = x + vy;

} else {

result= x / y;

return result;

FATTBET 17— A s, A 4.1 Fros
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P X y T 25 R x<5 y==35 x<5||ly== i g e
1 2 1 3 T E T
2 6 5 11 F T T
3 6 1 6 F F F
4 1 5 6 T T T
AL 3 (1 B RO 2 JC BRI L 4L 4 A Gk PRI RS 0 Tk . 4L 2 A T ik

4555 S TE I 0 FE D L A F TR
//import -

public class MyClassTest {

(@ Test
public void test() {
MyClass mc = new MyClass();
int rs = mc. computing(2,1);
assertEquals(3, rs);
}
}

AL 1 BACHS T W 9 Z B 3, R B

//import ...

(@RunWith(Parameterized. class)
public class MyClassTest {

int x,V, ex;

(@Parameters
public static Collection data() {
return Arrays. asList(new Object[ ][ ]{
{2,1,3},
{6,5,11},
{6,1,6},
{1,5,6}
});

public MyClassTest(int x, int y, int ex) {
this. x = x;
this.y=y;
this. ex = ex;

(@ Test
public void test() {
MyClass mc = new MyClass() ;

int rs = mc. computing(x, v);

09

\/
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assertEquals(ex, rs);

}
}

2. K55

A ¥ ff# (@ RunWith (Parameterized. class) $f Ml i 28 MyClassTest 5 13 2 Z 504k Il €
05, KA 28 £E 0312 17 2% Parameterized. class iz 47, 7 JUnit A 1R 2 04z 17
r s BT ML, B T4 A & A MR EE . FRATR i M 18 75 2 0k 4%
AR Iz A7 A R Az AT AR . JUnit 5 — P FOA s 1748 W% A 45 2 . W &
gt A s A BRI IS 17 A2 A7 I A .

E X =A KA R x yex, 70 A TAE I A s MOS8 B & T — 4 2500
Fo 1% pR L MyClassTest(int x.int y.int ex) . J T 4% 338 08 8008 (S50 .

FATENE T — 1 ar STk dataO) 3B MIZE R A Collection, H i @ Parameters 5 i iX
ATk FRon B R R U (SO k. iE 17 4% Parameterized. class ¥ 23 Fl H
XA T 20 U B R 8 s AT AR . ik A ] DLBAT A A AR TR E SR M A4 PR .

FATAEM T 2 28008 1T FLAR il 8

3. ZHUMKER

F s B i) LU ZE 15 S B i Za T

o M @RunWith(Parameterized. class) ¥ i 25 hR 13 S 8L A2

o ESCHE TR Al FH T A A i i e A BCE A EE A

o AR TR Collection R TJT i . HHIEf @Parameters FrifE X > 77 k.
o AEWATT s A 2 80 O LR i i g B 3

4.3.2 F Mockito g =il

1. Mockito & 9t

TESEPR MBI Ao B i R SRR A R, el & W R BRI K E 47 e .
R RS AT R0 3 X AP 0L AT & oo il G AR . Boo il g AR R AE AW I
PR O 22 A B0 DU KB e ATAT | 41 4, o I AR AT o s S (9 MK T R i R T e 5 i, B
A ANAEAE A fa] A7 B0 o0 I e P 5 8K S T A A0 fef f 3 e 5 I A A L RS R 4T AT 7
IX 2 [ B3 fife TR T 5 R 0 B B OC AT B S . BRSO DT IR PR SPE Cstub) RITRR U 5%

A (mock) .
BE & — B AU L 38 AL iz 17 3 1) {6 R A4 A RE A = L S g A, DIRs HoflE A 5 HOE
(1 S B Beg 25 Fok , XRh 7 A A a0 Bk .

s BEERE B E MU, H e A& 5 ia w7 26,
o HOgBER 2R . ENTTARXELE S .

o BEABEAR 4y Huiz F T 200RL BE i 3L

o ANTR] IR B0 5 5 AN [RD ) i A o S
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FAPL B A SR FHASE U0 G A2 8 000 0 0 AORSE P %oF 52 o DT 328 1) e I 2. 56 5 AR 1) B 25
RS RS AR A (] AN TR) PR 2 3 B S 4 T O 17 T S PR, TR SR S IR
(1 LSS B s T ASE LB AR S 75 2 4 5 MRS 1) AT o] S B AT, B JULXT 2 2 5 44K i 1)
.

BRI LA C %S A& I S 9 AR U H AR B4 S A R0 5
T LM G T AR, Rt nf ge 5l ARsiR., MAESLMEMEARWILEHBEERAFRZ,
Mockito /& H g —4~ 0 75 09 T Hoc i i A Sl He RHEZR . Mockito B4 1E Github [ JF
I A a7 TA) https://github. com/mockito/mockito,
b 1 Mockito PAF), b4 —BL S RIMAHEZE , FLan .
 EasyMock HAE B AT Mock M CHEZE | & $2 41X 522 11 9 852 401, g W% o
NI O = i 2 Ty N N O R B O N WY R Ty v (RS R N - N ]
J¥- s 0] DAA RS0 0T G2 3R [ul 48 2 1 (E sl i S 45 22 57 0
* PowerMock X4~ T. H )& fE EasyMock Hl Mockito FY R HWE R T
fit e EasyMock 1 Mockito A G i P& 19 [n] &5 , b 20 X} static, final, private J5 £
AREREAL . S U2 BT B4 GRS, — IR AN W S X Sy e L (H A 2R R
AW H EX oo 6L, & 06 A 0] &8 B A GE 1B Bt 8 A f3 A il ] X L6

A

2 W m

Ife 1 .
* JMockit JMockit & —"T 8w RN ARFEZE & T8 BhH & A D3 s 5 Il ik

B —24H T B F API, iz H5¢ 44 T Java 5 SE 1§ java. lang. instrument { Jf
K TRE R ASM FERE L Java Y Bytecode.,

Mockito & 8% )" 1Z W H T LAFRATT A Mockito 4 9l i A 4 H2 AR .

Mockito &Rl H RHESL . B 1E AR R i 19 APT A0 i, Mockito faj B % %=, B HA 1]
S W B O IO 0 USRS 19 T % (TDD) Bk A1 6 5 M 76 303K 7575 52 B
fCHD 25 BN o B A, 1 7 2 08 38 2 0 1y IS A5 AR 22 MO 3 BB A0S 11 288 / % &2/ %
5 S 70 A, DA T TS 8 — 1 K R e, 2 A B G T 3 ) A 5 v S R il ) R 1 44K
i — AR EOME 351 . Mockito A DA PR 330 6 ] 5,

2. BRI

PJ B i 1o o 9] 7E s Mockito Y148 H .

1) 7€ Eclipse ##1 @ Maven It H

(1) Hii; File>New—=>Maven Project S 80T0 , 3 A W& 4.5 Frzs 119 516 .

(2) & Createa simple project (skip archetype selection) . 8.1 Next &4 . & 4. 6
JIT 78

(3) Hd; Finish 24,

2) BB

B e LR S 5 — A~ O BCE R R R )Y, a0, O B K User, W &5 =K
User,UserDao Fll UserService, 224 %445 | User Fll UserService 25, U1 F frsn . UserDao
I8 S B B PR A A R A e S, el AT BG4k 2

111
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- : )
@rervenroes e

New Maven project
Select project name and location

[V] Create a simple project (skip archetype selection)

Use default Workspace location

Location: ‘ v‘ [Bmuu_}
[C] Add project(s) to working set

Working SE'IZ:[ vl r More... ]
» Advanced

& 4.5 fE Maven i H 0] F 1

New Maven

New Maven project

Configure project ﬁ

e

Artifact
Group Id:  com.hzcollege -
Artifact Id: tl‘noclcrto - ‘ |‘

Version: 0.0.1-SNAPSHOT

Packaaina: iar -
Parent Project
Group Id: -

Artifact Id: -

Version:

» Advanced

B 4.6 4% Maven Wi H 5 2

public class User {

private int

id;

private String name;
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public User(int id, String name) {
this. id = 1id;

this. name = name;

public int getId() {

return id;

public String getName() {
return name;

public void setName(String name) {

this. name = name;

public class UserService {

private final UserDao userDao;
private User user;

public UserService(UserDao userDao) {
this.userDao = userDao;

public boolean update(int id, String name) {
User user = userDao. getUser(id);
if (user == null) {
return false;

User userUpdate = new User(user.getId(), name);
return userDao. update(userUpdate) ;

}
3) %iH — 121 L fUE UserDao

public interface UserDao {

User getUser(int id);
boolean update(User user);

}
4) {EREE ST pom. xml A B4 4K

< dependencies >
< dependency >
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< groupld> junit </groupld>
<artifactId> junit </artifactld>
<version>4.12 </version>
< scope > test </scope >

</dependency >

< dependency >
< groupld > org. mockito </groupld >
<artifactId> mockito - core </artifactId>
<version>2.19.0 </version>

</dependency >

< dependency >
< groupld > com. h2database </groupld >
<artifactId> h2 </artifactId>
<version>1.4.196 </version>

</dependency >

</dependencies >

5) % T3 IMAE

public class UserServiceTest {

private UserDao mockDao;

private UserService userService;

(@Before
public void setUp() throws Exception {

/ /) userDao ¥} £

mockDao = mock(UserDao. class);
when(mockDao. getUser(1) ). thenReturn(new User(1, "userl"));
when(mockDao. update(isA(User. class))). thenReturn(true);

userService = new UserService(mockDao);

(@ Test
public void testUpdate() throws Exception {
boolean result = userService.update(l, "new name");
assertTrue("must true", result);
/ /B E /& B AT i3 — K getuser(1)
verify(mockDao, times(1)).getUser(eq(l));
/ /B E & B AT iE — K update

verify(mockDao, times(1l)).update(isA(User.class));

(@ Test

public void testUpdateNotFind() throws Exception {
boolean result = userService.update(2, "new name");
assertFalse("must false", result);



F45 B

6) 44T Maven M /T 55 . A7 o501 H W Y845 P 19 pom. xml, P 5o 55 (19 PRS2 B (1)
Run As—>6 Maven test 3¢ HI0 PHATES R U0 4. 7 i,

Edit Source r Nmngnn Search Project Mum.l.ppum MoocTest Run Window Help
[} e

[(5 Project Explorer 52 = 0O ] *UserServiceTestjava 2 |w tmockitc/pom.axml = 0O E
':! t{} | 'H‘ o Hll:lfkllmhﬂuﬂu-upuﬂ .":'I. LM\UJCI -hl“ﬂﬂ} )’}'- LS L=t QUAL=R S W]} Il'lL (54 ) “:Jl A &
4 = tmockito i
:‘:’g src/mainfjava userService = new UserService(mockDao); &
4 ; Enl‘l’l.l‘lIEDllﬂgE.I‘lﬂllD }
= ] Userjava
b [ UserDaocjava @TE st
b I UserService java public void testUpdate() throws Exception {
b @ src/main/resources boolean result = userService.update(1l, "new name");
4 §® sroftestfjava assertTrue("must true”, result);
4 B curn.hzcnllegie.helln. /SRS NiTHE— *gﬁt,\%&t(l)
> il UserSorvicoTest jove verifv(mockDao, times(1)).getUser(ea(1)): 2
I @ srcftest/resources | m " b
b @A JRE System Library [J2SE-1. Y
b g Mawen Dependencies {*] Markers [ Properties & Servers 8 Data Source Explorer [i= Snippets & Console i1 =g Progress = 0O
b B src ix&|ﬂ£ﬁ@|ﬂa"m7
b = target <terminated > [x\Program Files')ava\jdk1.8.0_121\bin\javaw.exe (2018568 308 L49:58:05)
[M] pom.axmi Results : -
Tests run: 2, Failures: @, Errors: @, Skipped: @
[INFO] -------— e 3
[IHFU] BUILD SUCCESS L
1 I# L ‘ |¢ L I
Bl 4.7 Wl4E R

3. K&

M ZEH s mock () . when() \thenReturn() ,eq(O) ,isAQ) \verify O Z ML A T 1,
X 26 AR & Mockito fE Z2 2 11 ), mock ( ), when (), verify ( ) & 2 Mockito [ J7 % ;
thenReturn() /&2 OngoingStubbing M /715 eq() . isA () &2 ArgumentMatchers 1) J7 %,

fE setUpO & H 2R Mockito ) mock O Jr i) & 17 RSB 2 UserDao 11945 # XT
% mockDao, 3 H ] when+--thenReturn # 4§l UserDao W17 7 (F:E) . Fo AT 8L M B s
HREL T —~ id /& 1.name f& userl B (User) ; b F4) T H UserDao 1) update J7 ¥,
MITEMZBUE User BBIN, J7 R B T true, 2RJ5 H mockDao X 45 006 5 A 5 —
UserService 5L userService, I iZBEWEIA 2 2] ] (@ Before 14 17 77 = IAEH - & 2 I3 1
A, ATEX AT iEF 8 &# 1 5L userService, 7E M /> I 2 J7 i testUpdate () I
testUpdateNotFind O FP#REE I 11X 524,

L2375 testUpdate() H, 3 userService 11 update () 75, &4 id =2 1 19 H P i#HAT
FOHT R A FRBOE A new name; SR 5 I 5 assertTrue FLH update ) J7 ¥ (193 [aH{E F1 11
I, b2 Mockito 1Y verify J7 #50iE & 75 $h47 14 — K getUser (1) fl Update () J5 ¥,
HH eqO M isAO S EILAL#F ArgumentMatchers 2818 B~ Jr i,

LE 3T 75 testUpdateNotFind(O) H, #8 H userService ) update 77,4 id 2 2 M H
P T B R A PR BN new name, W TRANTEABEMEIEEEXST A d 2 H .
fir L updateO) J5 B I B ik [0 {H & false., SR )G HWr 5 assertTrue H#E update() 7M1k
] {E A 224
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4.4 BEMRHEA

4.3 A T WA A JUnie oAy B o0 I, A8 3 o 4 T 2 B ik, mf L3R o sk
TAEMRLA . (B2, FA W R0E 57 R A W2 AN nT RE Y o 40 ) 328 43 0 3 K50 40 o 75 3000 3k
ARG AR E A A — i I ]

P B ) 2 45 O 1 RS e n I A i i 9 — 2 IR A L SRE T 2R AR L KT
WIZEOR . D ) 9 P 28— R A A5 0 3 H B L 0 X3R5 g AL &SR 3K 25 R L ) 25 R |
i 25

H & A 2 — b 22 BLAY B 6] 19 SO R B & A, o] LAl gE 2D
P8 ) 3 FH 8] 5 320 3k 5 e 0 7 i o A A X A 280 i 3K

BERAES

vt 91 i H A o R el gE 2D 9 0 G 4] B R n] BE 4 A N ARIOCR . el sz il
HIBIWE? AN AR AE B Bt I B i, 22 20 R — A7 i ) AR AT — e IE . 3 2R %
A it 0 2 B B A A B — AT i A AR IR AT — 3 L T R AR A S . fER
0 3] 48] I 5 5 2 408 22 1 I K ) e A Bl IR ) 1) B — AT TR A AR B D ATl XA
B 8] 19 5 3R R DR v ) A

OB EOR: Wit — 1A A MADRERZH x vy, 4 x /hT 5 8 y=5 I8
x MLy MR Z5 R 0] 5 7500 RF x Ry i R A D 45 28GR ol

B ICSE I (FFAERS IR -

4.4.1

public class MyClass {
public int computing(int x, int y) {
int result;
if (x<5& &y == 5) {
result = x + vy;

} else {
result= x / y;
}
return result;
}
}

HRAE i i ACHS il LA an e 4. 2 B i i il 41 4 {645 Pir A 030 A R EUE T e 2= D
— i, BV SE B 1O ) A

F4.2 BABEENLAGE
o) < v i 1 & B x<<5 y==5 |[x<5&&y==5| &
1 2 ) 7 T T T
2 6 6 1 F F F

FE A B A B T 6, BE RS R B )Y 9 i A R 7 AR B ARER . EORIEA]

SEPM R Y x /NTF 5 B y=5 B x Ay BRIAE 2 SRR 7 (AR R S B A R Y
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x /NTF 5 3R B y=05 B4 x Ay BFNAE D945 LR [l 33 A5 - 156 BH 0 ) B2 55 A RE A I A €
gl e, b BB T B BT I AN SRR T B AT I AR T BT BT dne R
THRR . W, ATTRER] 7 A B

4.4.2 FIEE=

T ] g B 18 5 A0 Y 840 L 49 S8 ) RGN ) X =R B ATE A L IE R A T 4 iR )
G A] , A A TRAT AT LU o 2 72 50 i A2 28 M B & M9 T4, b & B oA 40 308 ) il
TEIR TR A) AR A T 2 L& R &S FE R NS O . 17 S b 50, 2 1 I 3aC ] 48 1 H
A 59 A2 2 3 RS mT g /D 1 P 48] 4 b 25 A TR 0 BRI 3 — ok . AT R R E 4
() HE TR R S WA Ty . T DL A SR O i 1 AR 08 2 i 4K A L A5 AR Y R A
H i 2D ERRAT — IR B R BR R R R Y R i R L SRR R
D Y288 I — U s X i i 91 1 T R R R e R BRSO

1% e8m Y B oC S B

public class MyClass {
public int computing(int x, int y) {
int result;
if (x<5 || y == 5) {
result = x + vy,
} else {
result = x /y;
}
return result;
}
}

MRS Fm AR , nT LB 4. 3 o i il il A 46 B AR R T A — A A E (x <
511y == OB E BRMES — UK B2 BE 1 A E B .

®4.3 FIEEZHXABIE

F5 X y THY 25 2R X<5 y==5 x<<5|]ly==75 &=
1 2 6 8 T F T
2 6 6 1 F F F

T vy ) S A Wl A R B G P SR, SR S b W SR AN R B ) I 4 Tl A
A B 2R I 5] B — W AR IR ) A . i TR R ) ] DL — AR A AT L I, —
P 0, T At A g 7 e 1 K 0] B AN — S T At 1 ) A .

it — 20 AT EF] . Y x=6,y=5 W, AR P82 B Bm G, 2 Fr DL F
1 51 5 AN R e B X A~ ] 8t L 2 R R B AR I 1 x<Z5 1 x =5 Mg O AH Bk T y<<>0
g o, B A M y=0 MM, Y x=6,y=0 I, B IFFHHATIE ] result=x/y., ZH Wl H|E
(R 250 2 02 2% 1 38 I 1206 2H BRI 5 11 481 S Rk A il 4,

4.4.3 F£HEES

i it e AL 8 22 1 I T A 4ot A5 AR ) o R A R AL I RS SR A Y T BE IBCE (CEL/fBO
DI, XA ] 1 7 A BR O R AR G
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WRIEACAS , Af LA Ean 2% 4. 4 Pz 9 30 3 ] ) £ L 45 By B iy — A A E (x <5 | |

= =5) PN T x<5 Hl y==5 #REM“E "B H & — WK, BB T %47 i
F4.4 EHEBENR AL
Fe X y WAER| x<5 y==5 | x<<5||y==25 &iE
1 2 1 3 T F T
2 4] 5} 11 F T T

A~ I 3P 197 4 6 R 2 T A SR AR R AN T R e BT S =K, R, A T R i
€ / 2R AF 7 A

4.4.4 FIE/FHEE

it 3 e A Z i I T 48 {8 A AR O R RS I E A I’I’Jﬁ"’l‘“%#ﬁ’]ﬂ?ﬁ T 0 CHL/BO
ZPMB—W I BB HER S AEL R (E/BOWZED M —K . X BB ] 5
(W77 L FR R H e / FR A
i A2 7 /2 1 1 0 3R 8] B — i [) IS A P R R 1
MR BEACHS . ] Limfr.ilﬂi‘iflﬁJﬂ?xjaﬂ@vlﬂuLFH{#J%ﬁﬂl?ﬁhi#lheﬁﬁﬁi?ﬁhi 1AL A B
ST HE /SR

x4.5 FAE/FEESTUKXAGE

FF5 X y MHEZE R | x<<5 y==5 | x<5||ly==25 #iE
1 2 1 3 T F T
2 6 5 11 F T T
3 6 1 6 F F F
4.4.5 BEEES

i T A A 22 i I 49 L e A AR AR A D E 0 T A AT BE 1 SRR EBUE A A ER & D
B — . X R I T AR O A
W A 2H A s A ) B — s R R T L R R R /SR
MRIEACHS , vl DAt an 32 4. 6 Jit < i 90 I 461 4 66 45 2 Iy B4 A0 1 T A ] BB 1 2%
HHREH G E DB — KBV SCE T H 4

F®d4.6 ASEZLAGE

=221 X y R x5 y==5 | x<5|| y==5 #iE
] 2 1 3 T F T
2 6 5 11 F T T
3 6 1 6 F F F
4 ] 5 6 T T T
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4.4.6 EARABIZES

12 TR A S 2 0 (A it I R ) AN R — B A . B R Y 0 A
P 2 2 e i m . nl RUAT 3 ol 3 P ﬁiﬂ**ﬁiﬂ%ﬁﬁﬁfﬁmﬁ,i’idﬂﬁ%% LRI
R ARE . By 5 AR nl LR BB A 9 Ko, AR A B A7 S i 4.8

R E: o@

Wit - 55 4 [FIEFEEG Y WhilefFEfghity  Untilfigdpghity  CaseZ 73 32514
K 4.8 EAEHMEENSS

0 P A FE SRR EDE AT 5 1 AU R AR . W R A bR S 1 B R 3R L U
— A A A AL A Y SR — A SR A E HE (R e AN A AR 0 T2 A AR
ARG A R A A J A L i S R A I D o R IR £k eh i A Sk Y I el 2R R, T AR
i, EREBRIFPOERR. BIPEIGE A — A LR — AN 0, 7E 48 W B A AE
A — A AT SR T 5 PO Y S R o — Sy 4 F s 3] A inﬁﬁﬁﬁﬁmﬁ
) — ki te . BRIy 2%, By P ol BRI PAT B AR BB K . 3R B & 24 B PR S Bl 02 A4
MOy e R E B R, AT VG BRI IE 4, Ji’r
V(G E LR .

V(G) =e—n-+2

X W, e JE 0 O P 0 i B8 n R R R A P T S R, A T AR AN O SRR B
AR

V(G) = X #

V(G)=H 5 1 fs+1

X HL, DX 3R 4 A RS SR TR AR, R A B A0 R A A B — A X, F e
MAEAZA B LLEAE R S A

VI3 FH 491 %%mﬁ}mﬁﬂfﬁﬂﬁ’éﬁ%"%ﬂ?w BRI, Qnfe ik PR 227 A6 O B2 7
AIBIA T HABEESHOMS R RE N EEAREEES My AR H . i
SRR AR B B DAL A A ik N B A P B AL . FR Y IR A P AT B ARl L R
F A — S wﬂﬁ-f/‘tlﬂ BB, BEARBRES SMABEX MM SH VML, EAKE
EEAMNE A —BIUER, A REARBRRE S M7 B2 H R, 5 xSy gz
S5IAT — ,:«.T;ﬁl‘l’lijl, RGNV EARBEESES TRIFWE R A ., By i E W
B PRAS GG AL A 55 BRI ST BR A R rh?%ﬁﬂﬁ%%%%%l%—-ﬂ@,Jﬂﬂmmiff_
FEAR B A R ME— 1, (AT AR BN SR IR e 2 AR
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i o i AR 6 22 I 9], SR SRR T Y AR B E S T A T BRI R4S . X Rb
B A5 1% 7 BR R B A I A R
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Github K5 F .85 clone X4 32 B A Mo H8E 0L |

o HHCHKSEF Github (A] LIFE Github.http://github. com 8% EM— K-S ,

* {1 jenkins-docs/simple-java-maven-app. & 5 fork E|H 2 WK 5 T .

5.3.2 1£ Jenkins HH|EESH

KA A HE M Jenkins £ 55 . — P ILKZR AL S simple-java-maven-app, —~ B H AUk
841 H AL 55 report. {E55 report fE4E %% simple-java-maven-app F4 8 5¢ W5 A 34147 .

Jenkins Pipeline J&—2H Jenkins ffif4 . 7£ Jenkins H 52 B0 T Rl A 422 ) L Fr 2 ) a8 (4 15
W, 3B B kA T AE L. Pipeline f# H Pipeline $F & 20 1, 15 75 ( Domain-Specific Language.
DSLOSEBL T AR A sh 4k . DSL AUHRS 55 AL SCASSUF Jenkins w1 3 HARAZ S JF A2 550 H 4TS
FERFES . B Jenkins 38R S Al RS 19 B — H B2 AT 55 58 iUk A TAE . B2 {5 A
Pipeline /& [ #h & 15 e AE 928 . Jenkins Pipline i TAEWANE 5. 24 fiK,

RERS
f Y S L
ﬁﬁ%& 1
B % b & & B &
( ﬂ:l.’.ﬁgﬁ)-— ey 31 ﬂgi’;iﬁ —» M e  EE {I#iﬁi)
— P o

itﬁﬁt# = -
W/ ET EEME ||
sxal] | TP B

7 e
z RIEZZ IR
Lo} ﬂif;}{ﬁ WN
#
i | AEME |
| | 35 B RHE|

[ 5.24 Jenkins Pipline 8 T/E i

(1) FHAS 5L K5 4 5% Jenkins. W& 5. 25 Fras,
(2) Bt Credentials—System & 4%, I/~ W5 FEUE 132 & 01 ] . Q0 5. 26 Fras,
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£ Jenkins

Jenking
o s
& #- Wil{E HJenkins!

it GRER | st —aiees
& ssum

& My views

e Open Blue Ocean

3. Credentials

Bl New View

EEREAA -
MARie iR s
Eﬂmﬂ’_ﬁﬁ ==
1 =8
2 =i

# 5.25 Jenkins B H L

£ Jenkins CEE @ mivsusior | 5168

JEnkors reschmriuglss Syslam

= s

& m- 2 System

- HiRNE

O, mERK Domain Descrigtion

_H'_ Giobal creindals Credentials that should be a-alable mespectve of domamn specificabon 1o
& U [T

3 5 { unresincied) requeemants maicFeng
& xexa -

& mram
' Open Blue Ocean

4. Cregentials
4 System

lf,' Add Gomain

A 5.26 RS EUEEE

(3) Hidi Global credentials (unrestricted) 250 1 F = MM+ 6l . B-H. 45 Add credentials
HE 4, W RGN S5 SEUE BU I, AP 5. 27 o,

(4) B AVRI Github B9 %65, i OK #%8 .

(5) FA G HE — AN AT 55 7 0l 45wl oo 20 20 0 “ B B 4 L AT 55 A4 FR O simple-
java-maven-app , PEFEAT 55 S R “ K £, Wi & 5. 28 .

(6) B “HiE "L #l. 1£ General %5 01, £ H Github project, i A Project Url,
5. 29 FiR.

(7) & Poll SCM 4 # fish A 4 i A H 23R, WK 5. 30 Ffro.
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£ Jenkins 2 CEEN @  nomistoto

Jerdony » Crederials « Syslem o+ Global credentals (urresincied)

4 Back 1o crecennal domains Knd | | pamame with password

@= Add Credentials

Scope Global (Jerking. nodes. dems. al chid dems. elc) )
D :
e 0
D 0
Dt ripion 0
&l 5.27 & hnik-S FEUE 5T

’ IR A R IR E

) R sEERA

| \J EMTSERDE RS HAML FaMEIE 59

. Brtbucket Team/Project
rgf' Seans & Dabiakel Clsud Team (of Babucket Sadver Propect) Iof all repsdaanes Malchndg S0/ delnbd maikeis
FLEETEREE. IFNTELEgSR. REROE—T1Td8 . fvsEkl—TaTnassE . BRFELNSTERERN

REEiEFEeTs Pan],

o Mrnaniratinn

& 5.28 AlE—MRKEIES

Jenkns + simplejava-maven-app

General CF o8k WmEIHE RIS TKEE

REER simple-java-maven-app

fEik

[ B

= Do not allow concurment bullds

ps figithub.com’kehuagao/simple-java-maven-app.git/

overnde

& 5.29 i AT HFEAABLE Github 4 FE #) #b
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Geariiae al iRt ERIEASE P, 4
L Busdd after other proyects ane budt
L Buid periodically

gger for GITSem polling

Would kast have run al 2018865228 RERR T50285 3120598 CST, would naxt run at 20186228 BNE T50284344
ES# CST

Ignose post-comma hooks L

U SR
E - -

A 5.30 % B E i & 2

(8) TE“MAKL b2 v 4 A Repostory URL %5, H:tf Credentials 2 ££56 (3) 2684 I i)
e FEE, WA 5. 31 TR,

Genaral (Emt § oy ] L LA ERL N

SCM Gat 'a

Branc hes 10 budd

Branch Specier (blank for ‘any’)  */master L1

Add Branch

EREs =Fa)

Addiboral Behawours Add w

! BIERE  Jenknshie
|n| GRQRE ©

B 5.31 “WAKL"IRE T

(9) RATFH 81 Jenkins fF 45 simple-java-maven-app.

(10) HHFEE—A 8 h XA 84 1 H report, 7£ General frZE mi gk p i B & X T
YEZ3[8]” .8 A simple-java-maven-app W H A< H 5%, & 5. 32 s,

(1) By atfh ko brZ i, & Build after other project are built, ££ Project to
watch CASHEHi A simple-java-maven-app, @& 5. 33 7~ .

e 9o
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N

General T iR WIAE I WGISHMT

A A .

O =igR 2]
U EpEerET Aok L 2]
U SN [ 7]
O midrm ©
U A AR R Ha R E R 7]
U s Be TR B Esiugeia i Bg L7
? EWEE VT eSS 2]
a8 D/ jenkins/workspace/simple-java-maven-app
BTER ©
L2
=]
E——
F5.32 BHEXTHESENE
General  BERE KERTRE R R
U Subversion ﬂ
O AR oIR (B (RN 0
0
Progects to waich Eimple-java-maven-app.
® Trigger only if build is stable
() Trgger even if the build is unstable
() Trigger even if tha build fais
[ Busid neriodic alhy L2
&) °
L 2]

& 5.33 HWEAMESIEE

(12) Fpoads 4y g7 br 25 ot 39 Al 8 20 B8—— AT shell, F A shell A, 40 5. 34
T 7N <

ALV HMBERN T IHBES IR “ERROR: Step ‘Publish JUnit test result report’
failed: Test reports were found but none of them are new. Did leafNodes run? 7,

(13) s H &5 BB PR 28 vt 34 s a8t 5 #5722 98 Publish JUnit test result report,
LF“ I 45 SCAHE  #g A target/surefire-reports/ * . xml, U0 5. 35 ff 7.,
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Jenkins » report

General e HERARA R 25 28] KRS RME

X
- |7 shell -

M ctargerc/surefire-reports
o e sre TR

&% CIEaNSTr BN

‘ m

K 5.34 M A IR

Jenking » report
General SHEE iy s LEH 78] ok HikinEty

~ Publish JUnit test result report “ (7]

RS (XML ) @mﬁw@

Eileset ‘includes’ setting that specifies the generated raw XML report
fles, such as ‘mypropecttargetiest-rapons/” xmi'. Basedir of the
fileset is the workspace root.

¢ SHEMITREHMR L2
Health report amplification factor 1.0 - ®

1% failing tests scores as 99% health. 5% failing tests scores as 95%

health
) Do not fail the build on empty test results [ 7]

& 5.35 ik E S EREAL R

5.3.3 BIERAKLH A

S @KL ATREWT .
(1) £ Eclipse B, ) Git A Github M3 H . W& 5. 36 FE 5. 37 s,
(2) 4% Jenkinsfile X W0 F .
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-
I®] Import Projects from Git l-EIJEQE!!EE!!
Source Git Repository GIT
Enter the location of the source repository. 4
Location
URL: https://github.com/kehuagao/bmsdesktop.git
Host: g'rthub.cuvrrl
: Repository path: /kehuagao/bmsdesktop.git
! Connection
Protocol: |https ~
|
Port:
Authentication
User: kehuagao
Password: sssssssee
Store in Secure Store
(:) [ < Back " Next = | Finish ‘[ Cancel
L o

& 5.36 M Git § A Github B3 H

T —~ . —

File Edit Mavigate Search Project MooctestAppium MoocTest Run Window Help

C3 =L M TR E R B @ s S R O QU e s s TS G (R L 1
a: 3 8 e . Quick Access ‘| :<'g |

LT“j Project Ex... &4 jenkinsfile &5 = 0B 5,_

BEg|le ~ 1pipeline { -
b &8 demo [boot] agent any
b Ec‘l’ demodlasmine [demo stages {
& > demodmaven [dem: stage("Build’) {
I £y jenkins steps { |
4 @y sre bat 'd:’ . _ _ ' =
> & main bat "cd D:/ .J_gn,!;%ngjwnrkspacef51mple—]ava—_mqm‘-_.‘:_n—_g\gg@
> Gy test bat 'mvn -B -DskipTests clean package'’
s pom.xml
[ README.md
» & MyWeb
» W openolatll3 }

}

¥
stage('Test') {
steps {

bat "mwvn test’

post {

T — Al

[# jenkinsfile - demodmaven

K 5.37 S ARIIE R

pipeline {
agent any
stages {
stage('Build') {
steps {
bat 'd:'
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bat 'cd D:/. jenkins/workspace/simple — java — maven — app(@script'
bat 'mvn — B — DskipTests clean package'

}
}
stage( 'Test') {
steps {
bat 'mvn test'

}
post {

always {
junit 'target/surefire — reports/ * .xml'

}

}
(3) B dwr s o H #2232 3 Github,

5 BE H#REE . 7 Docker Hi=4T Jenkins

A ALE Jenkins Docker 365 /R 5. 3 W /RH], 7520 E M ZE . Windows Hl Linux
A T A A w2 AF ., £ Windows #45E F H bat A4 %, 7E Linux ¥35& F H sh
A4, A, 5 5.3 AR R A R G AL Git 6 22 3R BCIEAC D L 107 AS 2 M
Github £ J# 3R HUIACHS

5.4.1 #&

B {1 2E5K

 Ifik 256 MB P17, #E#E 512MB LI E 7T,

e 10 GB #i 4% =5 [M) H T 47 6& Jenkins.Docker 1% Fll 725 45 .
B AR . Docker Git (1] #% Github Desktop)

5.4.2 7 Docker Fi1E1T Jenkins

A Docker $i1% jenkinsci/blueocean 7£ Docker Hiz 17 Jenkins [2FZE U0 F .
T Docker Quickstart Terminal 5 2 2 /8 £F % 11, FH F 11 9 Docker 7 2 )3 3]
jenkinsci/blueocean Biff (MR IL A T EEAL M XA 20 A 3 F &L ) -

docker run "
e rm A
—d A
—u root *
— p 8080:8080 "
— v jenkins — data:/var/jenkins home " /1
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— v /var/run/docker. sock: /var/run/docker. sock *
— v $ HOME:/home * //E 2
jenkinsci/blueocean
1. B2 a5 119 /var/jenkins _home H ML 5} 3] Docker % jenkins-data, 02 %
jenkins-data ANAFLE B A6 @i & . ol LB 1E VLM S Je $ HOME/jenkins data
e 5 31 25 2% o 1) /var/jenkins _home., H W ER 2 H T &K A &£ 47 /var/jenkins _home H ¥
A
H 2. $ HOME J& Windows 343 C:\ Users\lenovo(lenovo &% & Windows ik
) FEEALKERE s HOME, R 1E EVLN $ HOME [gis M5 2] 25 48 1 11/ home.
PTG . 7F Firefox W% 4% 588 Google W U 2% b 2k £ % A http://localhost:
8080, BN 5. 38 JiF 7% 11 0L 1

Gétting Stamed

Unlock Jenkins

To ensure Jenking it sacurely 8t up by the sdministralon, & passvword has Bean writen b0 the 559 {nog sure where 10 fang 7)) and this Tlle on the
SR

fvar/jenkine_home /sscrets/inicislideinFassword

Please copy the password from either location and paste it below
—_—

-

nawmmnurmnmmﬂf::;_ __‘J:}
| Contewe
K 5.38 i A Jenkins & 51 % hS
1 5 75 4 » i A Docker i % :
docker ps— a
it AZE 4% i A Docker 174
docker exec — it Z#¥ ID bash
AW A Linux 72

cd /var/Jenkins home/secrets

vi initial AdminPassword

g A5 5, By Continue #2481 BN A 5. 39 T/~ 19 02 1A
i A P 24 B S BG L B i Save and Finish 3241 . S W& 5. 40 78 (14 01 .

5.4.3 Fork #152 [ Github B 7=l E

N T HH Github s #“Hello World”Java W H . B 641 fork /B ERIR A S 1)
Github K5 & 28 v B X A~ 41 5 B 7S b i i |- .

(1) H AWK S%E R Github (A PLFE Github,http://github. com %% H— 4~ Kk-5) ,

(2) ¥ %% jenkins-docs/simple-java-maven-app. 28 J5 fork F|A C WIKk5 T,

(3) clone YR 47 3¢ simple-java-maven-app B A< b B oG . o] 356 A a0 F J7 i .

@ f# FH Github Desktop I},
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Getting Started

Create First Admin User

PE: |

| g EEFRS. EUTEEAN
w5 BREOTLIETEL. EETH
WA=
E==%
B F AL

Jenkins 2.89.4 Continue as admin Save and Finish

Kl 5.39 4]&E Admin K5

Jenkins is ready!

Your Jenkins setup is complete.

Start using Jenkins

K 5.40 Jenkins %53 58 iU

(a) £ Github R%Y , AR 53 2 FF , Bt Clone or download—>Open in Desktop ##4% .

(b) £ Github Desktop H', #i A A< #b /65 4 FE B 482 C: \ Users\ < your-username >\
Documents\Github\simple-java-maven-app ., H. i Clone #4% .

@ fd w247

(a) FTIF DOS #r 2 AT# 11,

(b) 272 H 33 C.\Users\< your-username >\Documents\Github\.

(c) Hi A2 .

git clone https://github. com/YOUR — GITHUB — ACCOUNT — NAME/simple — java — maven — app

X B YOUR-GITHUB-ACCOUNT-NAME 2K Github k%5,

5.4.4 7£ Jenkins AR EEE

A BNE P A Jenkins 4L 55 . — KL AT 55 simple-java-maven-app, —1~ A H X%
14344101 H 4T 55 report, {55 report ££4T: 55 simple-java-maven-app ¥ & 5¢ i )5 B 347 .
5 5.3. 2 WARWJZ . i K £ 4T 55 simple-java-maven-app MM Git 6 R BCIEACHS , i A
&M Github 4 J4 2R BUEACAS
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(1) &G K55 5% Jenkins. W& 5. 41 Fas .,

£ Jenkins

Jenkins

—_— =
-

- g

& 7 ¥RiB{EHJenkins!
= E=he @_—_'"“x,
P sowm | =

& My views
@ Open Blue Ocean
4. Credentials

Ba new view

SiEp A =
(LELE st os {250

1 =
2 =

& 5.41 Jenkins B i
(2) B Q)8 — AL 5 e e ol A 2 B @ HE L, A 5. 42 R

HA—‘?‘E&GH .
4n1ple-1ava -maven-app

[ t,"‘-ﬂﬂ-

Sk — AN RIRE
28 Jenkons T BINE Jenkons SRS SOMNT MR KR =0l rr B B HET LRGSR

@%Eﬂwﬁm IEF IR ( mTYOes SR TR ) . MORe el e aiines e

), eGR4 SRERE
UL EMTEEESHE MEERWL FaliTicE 9%

et Bitbucket Team/Project
rg I Scans a Babucket Clowd Team (or Babucket Seever Project) for all repositones matching some defined markers

- wnw
Ff"’__‘“'ﬁs!m#mm MREELETHE, RERRE— IS e — HUnessE , BLrTLNS MBS

’ e R EeT e Pa,
lil‘*-._‘:' " E

Mirmaniratinmn

& 5.42 A]E Jenkins {£% W H

(3) % AAT: 55 24 PR simple-java-maven-app, £ FE“ /K ZR” . 5“8 "Fe il . i
KL bR N 5. 43 R .

fE“5E L7 SCAHE P % £E Pipeline script from SCM, #5f Jenkins M I8 A4S 428 H 45 B &
4t SCM(clone 7 Hb Git 3 PR ) 38 UL 7K 28 AR S48

{F SCM CAHE ik £ Git, £F Repository URL CAHETFS E VR clone AL Git 43 FE 1%

12 /home/Documents/Github/simple-java-maven-app.
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General saw~a LA S E W 19, 41

4 Pipsles sonpt from SCM
ECM Ga
Repostones L 2]
L L
Beanches bo budd 3|
Branch Specier (Blank for 3ny)  “‘erasted L 2]
Add Oranch
BES A (B E| L1

Addtenal Behpaogry A =

-| Jenknshile

B 5.43 BEE KL

PR . AR &Y Jenkins /T 55 simple-java-maven-app.

(1) FEH & —A B AR B AFEIT H report. £ General #7325 51 H 5 5 907 ¥ 4 . 1536
“MHHBE X TAES R EHE., i A simple-java-maven-app W H 19 A& # H %, 0 A 5. 44
Ffr 7

Jenkins » report
Genersl FEEE LEBEAS SRHE B2 LREEE
(] s maseiisst 2o ©
mf ©
O st ©
O AE R e EE0ReR I SR R ©
O sEE0 FRGEE FERedil Ha R e ©
= Ve TSl ©
B8 @_ﬁmﬂuﬁpﬂmm@
. = s ©
- o
<l _ >

& 5.44 HEXTESE

(5) PR “F ok e 45 745 25 2R H < HoAt TR M ) Mok e B G AE L AR R TE M IR H 7 SR
HE# A simple-java-maven-app. W& 5. 45 i,

(6) P byt " hn 28 8 by J 20 BR——HAT shell B A shell 7S, i 5. 46 firs .

(7) AR A S A AR A L B A 2 S 4 20 98 Publish JUnit test result report, ££
WA s SCASHE P A target/surefire-reports/ * . xml. WE 5. 47 o,
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General ISR @ WRE R RRER

0 st (Sin M) ©
©
@ REORSENRS
O s T aEEH s
O Ee=toiRsinith s
©
R = | s o
& 5.45 MM ZRIEE
Jenkins » report »
General BFEER oReaS LAk $18-] ORISR
t
X
T shell - ®
s (cd tur?fgfurerire-reportuf
R o] FoviiarRiiE
=8
\ﬂ an
A 5.46 XEhntE
Jenkins »  report "
Goerd  WEWE  wmMas  ewna on (ERESR)
RS IRE
X
~ Publish JUnit test result report L ©
MLEE (XML) @mﬂw@
raw XML report files, such as ‘myprojectiargetitest-
reports/” xmi’. Basedir of the fileset is the workspace
root.
I [ RREMITESHMNR L7
tion factor 1.0 ©
. -
1% failing tests scores as 99% health. 5% failing tests

sassns ae DCU bbb

B 5.47 Mg ER 5 REL R
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5.4.5 BIERAKERZA

5 5.3.3 WAFME . Docker 3% F Pipline 7 & {di FH Y & sh, 1Ml Windows 58
{si HI ) 72 bat,

(D) [FHH XA wE 2 IDE 4K clone W A<M Git 45 )& simple-java-maven-app M H
SR HE— A SCAR S Jenkinsfile, SCHERN AT

pipeline {
agent {
docker {
image 'maven:3 — alpine' ¥ 1
args '—v $ HOME/.m2:/root/.m2' E 2
}
}
stages {
stage( 'Build') { ¥ 3
steps {
sh 'mvn — B — DskipTests clean package' {F 4
}
}
}

}

¥ 1. image Z 545 % T # Docker 1% maven . 3-apline( 1R ARITTHHE ML F L&A T £
XA GO LI L i X R . X R .

e {£ Docker Hia 1y I M2 V7 25 4% Jenkins Hl Maven,

* Maven % @iy A Jenkins 45 &% E12 17 i /K £ 30 H i g 19U, Maven 25 % 11 i3

o2 BV Y, & i A i SR 0 i K et H az 17 1)

T 2: args ZE0CIEL A4 5 1d E1H LSO H SR B, 3 H Y 2 bk o 8 AT K
HE ORI P ST

I 3: X T4 F K Build i & BB

4. 81T Maven i %,

17 Jenkins X #2232 B A H Git 0 JF simple-java-maven-app, Jj i & ££ simple-java-

maven-app H g F .17 4

git add .

git commit —m "Add initial Jenkinsfile"

fE Jenkins H . 55 £ 11 Open Blue Ocean 7 4% .

fE This job has not been run H B % 1. Run #¢H EHF LG4 T MM OPEN
BEE [ LLFE S Jenkins IEFEIBIT /KL H . 5 —Wis {10 75 A48 2% — S B E] . Jenkins
B AE e [ Git 2% simple-java-maven-app JGi2f7/CHL. T # Docker %1% Maven 1517,

f£ Maven % % iz 17 Build, Maven ¥ T 2 ¥y & Java h H 6 19 B SC 1, 17 g £F
$ HOME/. m2 ',

W 2R Jenkins BTN 58 B T 44 & 8 s Q0] 5. 48 /s i DU,
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8 Jenkins 2

Jenkins Finsa =il iy
& RS P g
& B~ .

o Ems S w  &RF | irnkth eS| irirsmE LVE
E}: =P 3 @ B oo 155 -#10 10/ -#9 0258 2 vy
b ISETIEES - simple-java-maven-a 164-#19 10/ -#14 468 £ ¥
0 Bt SML

P— B E)RSS2F EJRSSEM [)RSS Bt
|@ Open Blue Ocean

A S8

B sens

& 5.48 Jenkins BLIIHATE S J5 B9 71 1A

(2) e DK 2 H A 314 i3 pr B .
B Jenkins CAFUD T .

pipeline {
agent {
docker {
image 'maven:3 —alpine'
args '— v /root/.m2:/root/. m2"
}
}
stages {
stage( 'Build') {
steps {
sh 'mvn — B — DskipTests clean package'
}
}
stage( 'Test') { F 1
steps {
sh 'mvn test' * 2
}
post {
always {
junit 'target/surefire — reports/ * . xml' F 3
}
}
}
}
}

i“{-]: ].: Exim“ﬁm&ﬂ

IE 2: 847 Maven fir % A2 i Junit XML 42 f5 , ff 77 3 5 ] Jenkins 78 8% 9 H 3¢ /var/

jenkins_home/workspace/simple-java-maven-app/target/surefire-report .

H 3. AEBNGFFT4L Junit XML #i A5 AFRAT 0T PAFE Jenkins FE i & X
RAT Jenkins X, IR BN A HL Git 5% simple-java-maven-app, J7 i /& 7F simple-java-

maven-app HE T i fT4

git stage.
git commit —m "Add 'Test' stage"

. H
I = o
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7t Jenkins H, i 2119 Open Blue Ocean $%4% .
(3) e WLk 2 E o B B
BN Jenkins XFWF .

pipeline {
agent {
docker {
image 'maven:3 —alpine'
args '— v /root/.m2:/root/.m2"
}
}
stages {
stage( 'Build') {
steps {
sh 'mvn — B — DskipTests clean package'
}
}
stage( 'Test"') {
steps {
sh 'mvn test'
}
post {
always {
junit 'target/surefire — reports/ ¥ .xml'
}
}
}
stage( 'Deliver') { * 1
steps {
sh '. /jenkins/scripts/deliver. sh' 2

}

}

TE 1. € ORABEL.

2. BITHA deliver. sh. N T 15 Jenkins XA i, & WAL Z Z LB B
JECAE T S i BAVAS SR

#A17 Jenkins SCfF 2 B A ML Git 4 FF simple-java-maven-app, J7 & {F simple-java-

maven-app HE T i T 4 :

git stage.
git commit — m "Add 'Deliver' stage"

e

\
\

Il £ 55

\

1155 1. %3 Jenkins, IC R LT, S LRI,
% 2. BEBER RS MICE F4£3 Github, f# H Jenkins #4174 Bl .
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AEFERNR
2 o] X & A
Selenium #» Robot Framework & %
ZE&MKHFEAR

OpenOLAT 3C#4 TESTING. README. LATEST A3 iX ¥ # 4] 11 “ Execute jUnit
integration tests,junit integration tests that load the framework to execute (execution time
ca. 10m). Execute selenium functional integration tests,selenium integration tests which
started the whole web application in Tomcat (execution time ca. 30-45m)”

el W, 935 H OpenOLAT A K T JUnit il Selenium #4785t | I BE
P 3 AR B ] 3,

AT E LN RGN HTRANG R ARZEMSFHTH; ERLANMHAT R
LA HEZE Selenium F1 Robot Framework {8 77 1% 5 )5 v 41 % Ge Yy fig X 491] i 31
FeR—B G MR,

6.1 TAaZFB#HENN
A B 52 IR R S BRSBTS 8 M P R 5 PR S B 2 Al 52
PR 283 R 19 R B R

6.1.1 ZEZMik @

ZGL A2 AE VBB A g 4k oo I | A B I 2 5 19 5 = ANl i P

7 40 0 122 R T B SR 50 B A5 0 3t A 2 o0 i) i ml 4R BB B, R AR B
PR A B sl B BT SO VB I 3 19 ) B2 X SR PR A7 . AR 4 I a0 A e 22 1
A3 BE R BAF #EAT I, AR AT H 2 B0 R e 2 i A2 1 R AL i g 3 R
5 7 RAAE AT T i 1 7 .

5 G5 D3 0 AN AN A 358 i S 00 ) 0 7 it o 3 L 5 P BT O 9 B 1 L AR A
T 5L SR BRSSO R S HAE 1 AR Dt A Z0RE R G0 T BRSBTS S
K AE RGP aa AT MBS BRI
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Z Gt i AR -
o RGUREAF R R A B
« HB.

© TIHEMAS I .

VAN (5 VT - =

ST 25 48 10 0 42

o RGUE TR R T,

o RGYIREFAETIRET K .

© ARG R R .

ZA G SCTE R AE T AT H sl B Iy P e M — D B RS/ 7 an AT . AE F
TR A/l G i Ak 3 3 28 ) 1 ) 33 ) P g i H A 0 e T

e Z G i, R B R a2 R M 29 H bm sl A= 7= PR 858 AH — S0, DA el 2D A R & T
5 M8 AH 5 19 R BT AU

Z G012 ] B8 40 7 B AN TR T i 0 . B KRS PR AN Y LB TR SR AR BRI Y B T
b 55 3 B i LT R R T AR XS R G AT O 1 B i Gl i ik s R 1 BT SRR R A
WA ELAE Y 2 T RS ST IRSE I, RGN f 36 XF R G0 277 i i, & g0 iy
EEANAA DR P RE A eI S, 28 b, AN SREE 2 2 T Re il ik, N
e A E o 4 el i, 55 7 SR g RE I, 5 8 FIE A 41 e il i

Z2 G800 N i R G D B AR T RETE SR AT 0F 58 . 5 5K ml LA RLSCAHE 2l 8 75 2
i o[RS R X R SR A 5 R R BOA SCRAL IS DL . BEXT D RERS SR 9 &R Sl
I I n) DL £ f5 0 G 10 5 1 R 136 T g I, B 2R G AR XS R ge kA i, et n]
IR B b 55 o D) i ok 1 TR R 5 R A R SR 3% . T 45 F M BOR B R & B A, af B
il P00 3 P B 5, ml DL T A B S — 45 R OC R I i B R e i Y S A Y S8
Bk,

72 G0 0 123 gk 7 I AT BA E A

6.1.2 RZZ@xMXTE
VI Faa )L R2geimial T 5,
1. Selenium & 9T

Selenium & — I A 4L T B, =2 M T Web W19 A sh 4L, Selenium
T3 1 32 S P00 NE A 15 0 R 11 S, X BB Y 7 2 28 sWOE A2 Selenium E 2R D) Y8 8% 19—~ A
W43 . Selenium b JE 1R Z2 HiAh 3L T Web 19 A s 4630 T 5 APT FIHEZL (B O Fe oK .

Selenium A Ji T 2004 4F, Jason Huggins fF ThoughtWorks 2 &) M 55 844 38 T4k .
It T F T T EEZ L. & T —4 JavaScript FE. X 1 IS FEBE W 5 1E Web 111 .
Ve AW Y2 &S A S AT, XA IS FE#EJE Selenium 98 r» Selenium RC
Ml Selenium IDE &3 T iX 4~ JS FEM . Selenium 805 ZA4ME T8 R FHH A C =3k 15
R

FU Selenium J M REFI T IS W AEAE AL . B Web R 19 59 oK 183 A
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Google J& Selenium 852 % 1, {H /& Google 1 i T. 72 I 75 ZL 98 4 Selenium 1) A~
& . 2006 4 Google T.F& Ui Simon Stewart J& 3l | WebDriver W1 H., H H & #if ik
Selenium 7 7E 1 [ & . {s F 0] W6 4% A1 45/ = 40 09« e AR 7 O o A il T R 4 5 D0 08 4% 52
H k52 3| JavaScript 15200 ,

2008 4F ,Jason Huggins 1 Simon Stewart J&F|, Selenium il WebDriver 1] UL A & B
e, o P AR A B el T 2, A, Selenium #1 WebDriver 53 1

HAE . Selenium T HAE4L 5% =4~ T H. Selenium2/ Seleniuml . Selenium IDE Fl Selenium Grid,

Selenium 2: Selenium 2 & Selenium 5 WebDriver &3 )5 5= 4 . /& Selenium A 3 1
KIETT 1]

Selenium 1: & Selenium [HHA T H., 53k 1) 24 F & Selenium RC 8% Remote Control,
Mg 7m O ARk,

Selenium IDE: J& 6/ @il o A (1) 558 T 5, IDE BlEE R K b . B & Firefox W%
fir 1%, Google P WE 25 19— -3 4 il SR #8245 20 B8 fan ol 2 Pl 5 09 o] 1 52 30017 1 il
A . R4 Selenium A] DL FLAZ R AT 79 0 X H A4 20 98, (B L X B I B4R 20 3RS S35 1 28
AR a], R  ASE A A sh Ak, 00 200K 3R 1 I 454 22 3R 5 A7 8 — b Selenium
SCRF e AR S WA AR R o A WA A Re T A sh k. X2 e AE )
W BN A 1 I Y T R 3 S

Selenium Grid: JEVFAEA [A] FA 5T Az 47 KA . X e i a] LI 347 04T, BRI AE [H]
— 2, FEA Rzt R — 30 B ) KA A, Selenium A DL vy I 42 11 4%
A8 WK ) I (]

X T2 R UL ] D A Selenium IDE 342 Selenium fi5 4, 1R 75 5 Hb A1) 2 & 5019 A
AL 7R . Selenium IDE ANidi & T ik 2N H A8 E X ag LI | o, 3522
ff F Selenium 2/Selenium 1 #2119 API, H Selenium Z ¥ — #1155 (Java.C # . Python.
Ruby ,PHP,Perl,JavaScript) g 55 i i A< L 58 i 38 . X T 01 KK H Selenium 19 23 H] 2k
i . 18 F Selenium?2 HEn] L),

2. UFT @47

UFT /& HP 2 \) #2415 b 544

QuickTest Professional fj#8 QTP, #EAIE W Fr A 3 22 0 3R 34 58 18 21 6E I 18 1 ]
FI A A s ik T EE . >R FH o< B 7 Sk 3l 19 B % LA Ry Ak i a8 B i B e m kb . e il ]
DLEL 4% S B A b i B VR D e . B 3h AR n 2l e i 3 alg 5 [ 05 00 T 461, 7 ol 18 0l 2 4, ]
DL ot & 2 I 0 9 A S R BA 5 ok B X g I N R e o 2w . QTP &
Mercury /AR Bt R a%ﬂkﬁgfﬁ 1 B 2 1k ] 52X T-,Ei{%':{il:o Mercury 7y w) g HP 23 w1 ficy
J5 .HP Al QTP 1y 3Eal A W52 3% QTP 768 i MU A 5 8% H 8 4 & UFT (Unified
Functional Testing) .

UFT HA W FFr AL

o JUE AR ZEE L UFT X 3 52 0 500 208 7Y R 34 55 £ 448 o a5 5 R [l 03 9 5 A 3 4k .

SRR A T K B AR B N S R £ 55 Web 2. 0, REST, SOA I 45 . ERP.CRM,
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UFT & s FF 5 3 Y8 45 19 30 325, X A [/ 59 9 % 4% (1] 40, Chrome, Firefox, IE Al
Safari) » H75 4 5 — UM LI A L 5 o] LA EE 52 5% 580X A4 U A
* UFT 5 Jenkins SF e L T HAMF— & TAF . @i+ UFT 5 Jenkins #H1TE S .
Ly e Al )= 90 5 0] LA A s A A g ik B i — 3 43 i AT ik & E Micro Focus ALM
¥ Micro Focus Quality Center iz 1745 T4k 55 . 3 H 2> 7 BIVBE o) 55147 45 25 1 A A BA
(s A3 AT ) BE 8% R Ik Ak Bl 5L, i PR T A E S . UFT if 45 F4E Visual Studio/ C# 5k
Eclipse/Java 581 & I 32 1Y) &S 5 2 E )4 ( Lean Functional Testing,Lean FT) {4,
» UFT 5 Micro Focus Sprinter 2 &, 0] D) 5 il 0] 428 i) A4S 52 3800 458 B 31k
* APT FI GUT M 3] 35 5 Ml 5 s £ EUE i A 1o 030 A B ] £ H mp oA 280 45 B4
BRI 3 ) | az AT R L DL R A B R SR
o ARSI A 50 nT LUSEAS 5] ) 88 3 6L F & 88 3l 8 R 0 NE A Y ES 3
o7 FH A7 It
o UFT 3450 5 = 9K 2l I3, i 5o S5 0 ) 3 B0 A vy Ak il X e R4 4 s S35 2 T A
A 1P I s 3 1 G T JADAS SO0 98 X 52 B HL s P Ay 4 )
« UFT it KAl A Z [ i i A sh 4k B . 3 T IR0 XML 45 20, UFT X4 P 45
i FUVF UME R0 L2 57 F AR e 0 52 0 SO, AR 3 I 6 2 T A H O 4o X 52 51 1 o el
i 2
T TAnaE ) L 8 UFT (19 B552 1 H e
2. HP 2w R s s,
1957 4, HP A+ i,
1976 4F ,Brian Reynolds JI4)] Micro Focus.
1979 4E . Novell F 7 .,
1981 4, Borland 1%/, Philippe Kahn [ Borland Software fli# i A PC 4515 45 #ll -
AT HL 3 1) i 5 4
1983 4F,Micro Focus #EA8BOIESF 28 2 I i » 2 /) il 3 5f B [ Prifi 17,
1989 4, Mercury Interactive i, /., Amnon Landan Fll Arye Finegold )% {42y vl £E %,
7 Jrn G DR A o AL T T
1992 4F,SUSE i .. SUSE 2 H %2t Enterprise LINUX RATE M5 .
1995 4F , NetlQ i 7. . 20 m) % 1 T e i i 3K 1F
1998 4F ., Micro Focus #% Intersolv Wy, 2y w59 3| B+ ITIL (Information
Technology Infrastructure Library, {5 B8 AR ZERIZE E) 19 1T iz 558 B
2005 4F ,Micro Focus fE1e PO 7748 7 Fr &8 i,
2005 4, HP Y& Wy Peregrine Systems 2y w]. Mk ¥ EF XK T ITIL 19 IT Ak % %
At
2006 4F, HP Yy Mercury Interactive 2 &) 84 7= dh H G Frei i
2007 4 ,Micro Focus Wy HAL Knowledge Systems 2572 &) . b I W W) T /s 35 F5 22
LAl EAWEE
2009 4E ,Micro Focus Wy Borland, I X Y& WA 4145 Compuware 19 344 I 50V 55 Fil
NetManage,
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2011 4F ,Novell # Attachmate Group W,
2014 4, Micro Focus YW Attachmate Group. iZ 2> d) it T B4 7% Attachmate, Novell ,
NetlQ #1 SUSE,
2015 4F ,Micro Focus W Authasas 2y ) oMb 5530 Bl K AL & Ak %8 i 7 52
2015 4, HP 9§70 3 HPE F1 HPI. 72> %) [a] 5 (49 77 8] 22 5 . 85 06 9% 37 a5 ol 7™
It
2016 4F ,Micro Focus Wy Serena,i% /s vl %1 Tl 55 i R )7 & .
2016 4F,Micro Focus Yt GWAVA %/ E L T % 2 AR E 2 #
2017 4F ,HPE Software 5§ Micro Focus &3, A KW 8B A " 22—,

3. IBM Rational Functional Tester

IBM Rational Functional Tester & IBM 2% &) £#2 41 1 g3 ol 844 .

IBM Rational Functional Tester J&—-1~ [ [u] Jii 5 P Uk (QA) Fl BA 11 B 38 1k Ty 5 Il 3 il
il IF i e . TR 2L T Java. Web, Microsoft Visual Studio . NET £ ¥ L H .
SAP .Siebel Jz Web 2.0 L A i & .

4. IBM Rational Robot

IBM Rational Robot & IBM 72 &) #2115 1) gl Z /-

IBM Rational Robot n] DLl A 51 X .NET, Java, Web Hl H:Ath 3 T GUI 19 b A 2
Jy 34T A 3 Dy HE H: ] E I sk

IBM Rational Robot A DAFR %5 %) M4 = gl il il /N 1 % A8 3] [ gk ok, (] IBM
Rational Robot #E47 [al1IH ML 23647 A shfk il gy AR i ik £ I A E & T L JF Hoal
LA Bl G e T AR R A 5 2] — 28 B sl il iy i

IBM Rational Robot SR £ 5w 3F & 193X A 2h 4k T8 0 4 28 & ol 3 1H 3 AR, i3t
30 191 o G 5 I RV A L 2T D HE A s A

IBM Rational Robot >4 i# Q13 5 51 3 il v 1 0 263 F 1 X G2 42 40 38 00 ok 4 2
T IF e A3 1 %F g2 38 14 A ] 32 R o) L o 2D 1 O A g A

6.2 Selenium &%

AP Selenium IDE (1) 2225 Fifd F L K Adi H Eclipse % Selenium il ,
6.2.1 Selenium IDE B Z& 3%

J7 i 1. Selenium IDE J& Firefox W % #& 194/ 14 0] LA$% BE Firefox P Y a4 194 14 % 3¢
T %, A Firefox A E 60,0, Hdi Firefox 47 F MM “FT H 32 807 E bR, 2R
Jor BB ZH AF 7 R BT, B 0] N A A0 1 W A R R 3 AR 18 R HE J g A Selenium
IDE, i i R bR, SR 5 o 1 K25 R 1Y Selenium IDE T, #% $ /8 223 B nl , an & 6. 1
I
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#5“selenium ide"fl] 35 MNER

ok 1 mEa R
A o Katalon Recorder (Selenium IDE for FF55+) 2 11,284 M
H Best Selenium IDE record, play, debug app. Exports
HxE - Selenivm WebDriver code. Provides reports, logs,
p— screenshots. Fast & extensible.
S ok
N (v Katalon Studio - Best Test Autemation Solution
Rty E g
L 2 175 (yiila
fof Seleniiam 125t It 5 implemented as a Firefox
(UM DOl extonsion, and allows you to record, edit, and debug

tests.

* & * Salemmum

# 6.1 1872 Selenium IDE 4 {4

Jrix 2. Al Firefox T JF https://addons. mozilla. org/en-US/firefox/addon/selenium-
ide/, 17 Add to Firefox I ZLnl LL 1, 40 6. 2 s,

'-) Firefox Add-ons  explore

Developer Hub @ Register or Log in

Experimental I
75178 739 oo

Users Ratings Overall
Rating

Selenium IDE

by Selenium

Selenium IDE is an integrated development

environment for Selenium tests. It is :
. \ . 4+ Add to Firefox
implemented as a Firefox extension, and allows

you to record, edit, and debug tests.

Rate your experience Screenshots

How are you enjoying your experience with — : | — ceaaane__—| -

’ 6.2 Firefox M %5 44 N Selenium IDE 48 %

6.2.2 Selenium IDE By {E B

L) Selenium 3. 11. 0 A .Selenium IDE Ba/g A manE 6. 3 i,
Selenium IDE 1y T. B 40 5 1 9] S 32 28 08 | 35 il 6 FH ] S 47 0 ¥ 81, an & 6. 4

T 78
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B Selenium IDE - Untitled Project o o L= | & [
Untitled Project ] : lll
Tests = + | Dz D 23 OV B
Search tests___ Q | Playback base URL - |
Untitled Command Target Value

Command -
Target w Q
Value
Comment
Runs: 0 Failures: D
I i
Log Q i

-

& 6.3 Selenium IDE Jg 3h 5 B9 5 1

>z > 2d O

6.4 Selenium IDE # T.E#$%

A E T 1 i L A ol I P 45 1) PR T R

@ v
>z azfy i L
>z Ay P 1 I 3 H B 44 F

B4 /UK S G R PRAT /A5 1 P 4 4

O 281k S agiz 17 A0 i Bl % 6 .

83 FAE PAAT I 4 451 4% Bt o — IR PRAT — R 2 o AT 98 10 1A 481

© QLR AE W WA P A SRR IR

i R ) i A b T s A A a6, 5 PR

Command
1. open
2. click at
3. click at
&l 6.5

Target Value
/

css=a[title="Sele 36,9
nium Projects"]

xpath=(f//a[contai 50,4
ns(text(),'Seleniu
m IDE")])[2]

0 3% A £ A L



F6E Rzl

Command % .78 ) 2y 2, Target ¥ B /s Ea 2 1 S50, Value 7 B8 1 &
MR ME 2SS E25H 1 AMSET M.
i 0P 5] 42 il dl T 58 T G AR AR, P 6. 6 TS

Command click at v
Target css=al[title="Selenium Projects"] v Q
Value 36,9

Comment

B 6.6 W3k FH B3 Hl T

£ Command $ik 0] DL A SE R a2, tn] DL B 5w A ey 2 a0 LD F 47 R 5 76 T Hr
HEH e FEm 2 .

£ Comment 3 Hy A B

T L T AR FH T S s 3 ) A R AR Tests B 741 K AHE

i on] g BEY) 40 s 3 FH 1] ( Tests) sk 3 {4 ( Test suits) . £ e ;
FHE A DI = I ) . TR an & 6. 7 i, Tests
3 ] A ) 3 2 R 2 R L H , i Selenium IDE A7 | Test suites
i PR A AL R S I T H PR A7 8. side 6 330 B Selenium
IDE #7 E A E 3T I #A T 0F 2 A7 a9 I il H . & 6.7 SR

EHEmRAEE T HEEREG ., HEEH S 5 T 5 i )
I 1 — 26 {5 BOFAS IR (5 B, X 205 BoA B il o i 838 . B B AR &4 L m e
BT T LB B AR R . Bhl G miinE 6. 8 s,

Log N

Running 'Selenium IDE'

1. Trying to execute open on /... Success
2. Trying to execute clickAt on css=a[title="Selenium Projects"] with value 36,9... Success
3. Trying to execute clickAt on xpath=(//a[contains(text(),'Selenium IDE’)])[2] with value 50,4... Success

'Selenium IDE' completed successfully

Kl 6.8 G mitk

6.2.3 H Eclipse FF & Selenium ik

Al LIfd ] Java,C # . Python, Ruby,PHP, Perl, JavaScript 4§ #£1& 5 JF A& Selenium il
i, ARLL Java R 6, PFE A Selenium M3 1) — % J7 i .

Selenium 2 N f— P 4a #2155 5 2 1E T WebDriver API, {8 H Java 15 75 JF A Selenium 75
N ZAH N 19 SCAF L 4 N selenium-java-3. 11. 0. zip.

i i Selenium B 77 B uh () F 2 M ik https://www. seleniumhq. org/download/ . i LA
T2 Selenium Server,Selenium W %8 75 4K 3 il WebDriver API,

T S0 V8 g F iz AT Rl — &AL E L 3F H A 2 ] Selenium WebDriver, A
25 AN 215 4T Selenium Server, WebDriver $ 4L 217 W W 4% . 72 0 F 4% Ol 75 215 17
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Selenium Server
o f#iH Selenium Grid #4750 2003 (FE 2 SR MLk 2 A4~ B P e 170D |
o MEERER AL EFE RS A LA A [F AR B 5
o i ] Hfth 4 B 15 S (N, Python, C # il Ruby) P4 A8 35 (¢ ] HtmlUnitDriver.,

1. EEHIA

P X SR Btk P i AR P 44 R 24 P S AR 9 T 4405 B 8 SR
A DU I S R G0 . 5 T Bag AR 7 24 e A BRI SRR A T 2 U R R R
HEFRA”.

WA ok 25K L 8 Selenium i 55 A 2l AL 0 ATHS L 5 U 78 S A9 D RE L.

2. Selenium HREN—RTE

(1) o4 0 Y5 45 9K sl F2 )7 2 5 £E Path JR58 78 5415 119 H St . il 10, Firefox M %3 45 1
X ZFE )& geckodriver. exe,

(2) 7E Eclipse i Java Wi H Test6,

() WEHEXH . HE—-ATHIP B EXLE Selenium, £ 7% selenium-java-3. 11. 0. zip 3
47 1) ST client-combined-3. 11. 0. jar F1 libs S Je P G A jar 30

(4) 45 PAACHS , AE Java W1 H Test6 FH # JUnit Test Case, i 24 8 LoginTest, {1t
fhan T .

import static org. junit. Assert. * ;

import org. junit. After;

import org. junit. AfterClass;

import org. junit. Before;

import org. junit. BeforeClass;

import org. openga. selenium. By;

import org. openga. selenium. WebDriver;

import org. opendga. selenium. firefox. FirefoxDriver;

public class LoginTest {

private WebDriver driver;

private String baselrl;

private String expUrl = "http://10.60.4.252:8080/auth/MyCoursesSite/0";

(@BeforeClass
public static void setUpBeforeClass() throws Exception {

}

(@AfterClass
public static void tearDownAfterClass() throws Exception {

}

(@Before

public void setUp() throws Exception {
driver = new FirefoxDriver();
baseUrl = "http://10.60.4.252:8080/";
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(@After
public void tearDown() throws Exception {
driver. quit();

(@org. junit. Test

public void test() {
driver. get(baseUrl);
driver. findElement(By. id( "o fiooolat login name")).clear();
driver. findElement(By. id( "o fiooolat login name")).sendKeys("kehuagao");
driver. findElement(By. id("o fiooolat login pass")).clear();
driver. findElement(By. id("o fiooolat login pass")).sendKeys("Kevin610110");
driver. findElement(By. id("o fiooolat login button")).click();

assertEquals(expUrl, driver. getCurrentUrl());

}
}

(5) 12417 JUnit Test.Z5 R WE 6.9 s,

File Edit Source Refactor MNavigate Search Projet Run Window Help

2 Package Explorer 'gu JUnit & = 0 [I] LoginTestjava &3 |
L vt EE~ T 1#import static org.junit.Assert.¥*;[]

Finished after 13.363 seconds

Runs: 1/1 BErors: 0 B Failures: 0 PUhlic class LuginTest {

] private WebDriver driver;
private String baseUrl;

> il LoginTest [Runner: JUnit 4] (13.209 s) private String expUrl="http://10.60.4.252:8080/auth/MyCo

@BeforeClass
public static void setUpBeforeClass() throws Exception {

-

= Failure Trace @ S

b

2! Problems @ Javadec (&, Declaration B Console 52 Q) Error Log N TestNG = 08
X% GE7EFHE 2 -0-
<terminated> LoginTest (1) [JUnit] C\Program Files\Java\jdk1.8.0 91\bin\javaw.exe (2018558160 57:46:36)
1526427999620  geckodriver INFO geckodriver 0.20.1 (685f1¢~+
1526427999665  geckodriver INFO Listening on 127.0.0.1:331%
1526428000634  mozrunner::runner INFO Running command: *
[GFX1-]: Mismatched driver versions between the registry 8.840.7.]
Unable to read VR Path Registry from C:\Users\lenovo\AppData\Local

11:5235::25 E:EEE* r-icnllr‘rn' fladdoninetallar feommon ie Tine 168G €7
4 2

|W'ri'hble |Srnartlnscrt |29:1

6.9 H] Eclipse 7 & Selenium il i

@ RF Selenium £ 1E& %

KT HE LAY Robot Framework, 2R J5 4141 RF ] i 34 55 19 22 %5 Fil i 78 RF Selenium
W 328 s 15)
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6.

3.1 Robot Framework & 4t

Robot Framework (LA F faj #F REF) & —Fp 3L T ol 7 FE L8 F 9K 3h 19 A 3 f6 Il 1 HE 28
RF J&f# H Python JF & W44, H Nokia Siemens Networks JF A& H- #8211 7+,
RF BHA B4R

by T R RS R g8 — 5 H 64 X

g YRGS, o] IR A S 7ok H 58 R

RIS FH R heml #4828, 5 T3 0% .

5 e a] LU T AN [ & r AN R .

S T3 R 38400 7 M o iy 3L E AP, H P a] LU#E A Python 8% Java A & I
Oy THEMEI A 8 T H Gr2e 4l T H) L3248 Tan 2478 VR 3E T xml (19 %0
A

L tig 41 » 32 +F Selenium Web il \Java GUI i .12 17 F2 . Telnet \SSH %5 .

S A B SO B 3 1 5 4]

AR

e A 28 DA 43 288 R0k 50RF g A T ey 3 4471

O T 5 WA PR W, M2 2 SCF AT H S il DA IR A B R e i 3

RF 22/ & 6. 10 T s .

RF B 0 T A o TIAEE

* Builtln THEHAMXEE.AZITA, | il 1 2y b 1

* Collections 11, 75 Ak 35 4) 2 i LR O B ‘ RE i 4 ‘

* DateTime LRI MRAE B AETE . | e W2 API

* Dialogs SRR A I AT L A T A PR W2 R
oA .

. OperatingSystem— % 5 HU77 e f R e b | WAt ] S
145 BT 5 . —

* Process XAFIAT RGL R . I A ‘

* Remote TR A A C W

+ Screenshot— HELH 2K A1 7 6 52 0 BF 5 7 P 610 RE R
[P =N

* String PR AT IR F A R E M .

* Telnet Y IFiEER Telnet IR 5% o5 . 44T Telnet 472,

« XML—KiF s XML TR .

AT} 2 T 8 3l Ak 375 2 AH 7 1 00 3P, 451 4n s A R i

f# H Selenium 1) Web H zlj {k il L ¢ .

i FH Selenium 2 i) Web H a4k I3 % , 1% € oL 05, B 2E Lz
f#i | SeleniumLibrary,

Windows GUI A ah{k i J%F .

R I 3 P

SeleniumLibrary

Selenium?2Library

AutoltLibrary

Databasel.ibrary
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« HTTPRequestLibrary HTTP A gkl L)% .

{i I Appium 323 W/ B 346 .
W, http.//robotframework. org/ # libraries.

RF 24 T M E T A .

* AppiumLibrary

* Rebot AR T XML f b 19 H B A .
 Libdoc— A= B3k e 1 5% U5 SCA4 1) S B 7 S0
* Testdoc 53T Robot Framework 4 B 441 i) HTML SC#Y.

o Tidy— I BLHIZE B Robot Framework M4 25 4 SC A4 19 K% = .
RE 343 25 Bl 4 45 a T . 1140

* RIDE— 3/ 1) RF 4q%8 8% .

RF Eclipse i .

* Robot Plugin for Intelli] IDEA——RF Intelli] IDEA 4%,
Notepad++RF 37 FF.

£ W, http://robotframework. org/ # tools,

RE RPN H A T .

* Eclipse plugin

* Notepad++

* Jenkins plugin RF Jenkins {4 .
* Maven plugin RF Maven ffi {4 .
 Ant task RF Ant {55,

i W, http://robotframework. org/ # tools,
6.3.2 RFURAENZRIK
RE WA 358 1 22 5 0 RN F

o %% Python,

o 4% Robot framework,

o 4% wxPython 2. 8,

o LHENIT KM EE RIDE,

o ‘4% Selenium Library,
1. &3£ Python

£ Python ‘B I https.//www. python. org/n] DL Tz A 6] #5:1/E &2 4 F 1 Python, DA
Windows A H#H], F# python-2. 7. 14. msi, AJ5 M7 python-2. 7. 14. msi JF i 22 %%, WA 6. 11
TN

My Next ¥4, o] D45 € 2236 H 5. &l 6. 12 iR,

Fa Next $2 81 . ] PLZE § Python 1973, 8% python. exe $ I B 3p 55428 i Path, i &
B T pip WK E M, pip & Python #2494 % BT B, ol LA F M PyPIChttps://
pypi. org/) % %% Python B 443 Fil i 2 Python {42, PyPl /& Python Package Index [
] K F) I PyPT ] LA 48 | 22358 & A Python B /F4L . %E i Python 223 40P 6. 13 i,
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python

for

windows

Select whether to install Python 2.7.14
for all users of this computer.

@ Install for al users
() Install just for me (not avaiable on Windows Vista)

Back ][ Next > | [ Cancel ]

& 6.11

python

for

windows

Python &% w0 & 1

Select Destination Directory

Please select a directory for the Python 2.7.14 files,

' Hewl

£ Python27

[ok\Python27\

< Back ][ Next > | [ Cancel ]

python

& 6.12 Python %% [m & 2

Customize Python 2.7.14

Select the way you want features to be installed.
Click on the icons in the tree below to change the
way features wil be installed.

- =3~ | Register Extensions T
........ 2| Td/Tk

—- =3~ | Documentation
=3 ~| Utdlity Scripts

L i pu

==+ | Test suite

s Add python.exe to Path

m

Prepend D:\Python27\ to the system Path
variable. This allows you to type 'python’ into a
command prompt without needing the full path.

for This feature reguires OKB on your hard drive.
windows
(DiskUsage | [ Advanced | [ <Back |[ mext> ] [ cCancel |

6.13 Python &% & 3
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2. %% Robot framework
TEar AT R A QTR a4
pip install robotframework

A E T R 6. 14 R,

' ? —— .
E EES: C\Windows\system32\cmd.exe | (5] S
tslzers™lenovo?pip install robotframework
ollecting robotframework
Downloading https://fFiles.pythonhosted.orgs/packages72/1c/2f24ccbfaec2?7a527fc1bh437e?3f
100 (HHHRNHEEREEREREEEEREEREEEEENEEEEEEN: 450kB 104kB/s
Installing collected packages: robotframework
Bunning setup.py install for robotframework ... done
successfully installed »obotframework-3.0.3
You are wusing pip version 9.8.3. however wversion 18.8.1 is available.
You should consider upgrading via the ‘python m pip install upgrade pip’ command.
;2Nllgersslenovo >
of |
L &

K 6.14 4 3% robot framework
M TG pip, W PLFEGR ST AT 6 %

Python — m pip install — upgrade pip

PR AN Sl S - ' o
ﬁhﬁ'{}“l*’:’fj ZE R 6. 15 Fos,
i — -
m FE:IE:_T_ C:"-._"u"-"i"'dc"-'-'il'-.S:g"S:E“r'l52"‘.,CI‘“-CE.E'.HE' | — | FI _—L -l

:\Users\Administrator>python -m pip install --upgrade pip

ollecting pip

Downloading https://files.pythonhosted. org/packages/0f/74/ecd13431bcc456ed390b
44c8a6e917c1820365cbebcb6a8974d1cd045ab4 /pip-10.0.1-py2.py3-none-any.whl (1.3MB)

| 460kE 469kB/s eta 0:00:02
| 471kB 437kB/s eta 0:00:02
| 481kB 504kB/s eta 0:00:02
| 491ke 226kB/s eta 0:00:04
| 501ke 234kB/s eta 0:00:0
| 512kB 243kB/s eta 0:00:0
| 522kB 243kB/s eta 0:00:0
| 532kB 262kB/s eta 0:00:0
| 542ke 273kB/s eta 0:00:
| 552kB 273kB/s eta 0:00:
| 563kE 285kB/s eta 0:00:
| 573kB 298kB/s eta 0:00:
| 583ke 298kB/s eta 0:00
| 593k 1.1MB/s eta 0:00 -

& 6.15 HZK pip
s A A LM RE A, ol DI Fan ki a5 2

Pybot — version

s AT 4 B nE 6. 16 s,



i [ |!F|-£_.@-_|‘

g FES: C
94% |
|
|
|
|
|
|

95%
96%
e
97%
98%
99%
100%
B 226kB/s
Installing collected packages: pip
Found existing installation: pip 9.0.1
Uninstalling pip-9.0.1:
successfully uninstalled pip-9.0.1
Successfully installed pip-10.0.1

:\Users\Administrator>pybot --version
Robot Framework 3.0.4 (Python 2.7.14 on win32)

:\Users\Administrator>

Kl 6.16 &EFLZRM RF 4

3. &% wxPython 2.8

wxPython J& Python ifi 5 W& GUI T.H ,RF RIDE %% 454K 4 T- wxPython,

fE M4k https://sourceforge. net/projects/wxpython/files/wxPython/2. 8. 12. 1/ | %
wxPython2. 8-win32-unicode-2. 8. 12. 1-py27. exe 1%, wxPython2. 8-win64-unicode-2. 8. 12,
1-py27. exe,i5 {1 wxPython2, 8-win64-unicode-2. 8. 12, 1-py27. exe 1Y, wxPython2, 8-win32-
unicode-2, 8, 12, 1-py27. exe, NI ANTE 6. 17 Jr /< 119 1] A7 .

Setup - hon2.8-unicode-py27
ﬁ&leup wxPython unicooe-py27 -

Select Destination Location
Where should wxPython2.8-unicode-py27 be installed?

, Setup will install wxPython2.8-unicode-py27 into the following folder.

To continue, didc Next. If you would like to select a different folder, didc Browse.

D:\Python 2?"|.Lib\,site|—packages Browse, .,

At least 0.7 MB of free disk space is required.

| <Back || Next> | [ cancel

Bl 6.17 43¢ wxPython2. 8 [0 & 1

it Next &8l . 7% 5 7~ 58 1 2828 , 28 %% 56 1 Jm 1Y i 4n &) 6. 18 Jfras
(B 22 . N wxPythond. 0 145, 7] LA https://pypi. python. org/ pypi/ wxPython
#, wxPython, A, a] LA T a5 2 % % wxPython:

pip install — U wxPython



iB Setup - wxPython2.8-unicode-py27 = - = | = {———

Completing the
wxPython2.8-unicode-py27 Setup
Wizard

Setup has finished instaling wixPython2. 8-unicode-py27 on
your computer.

Click Finish to exit Setup.

(V] Compile Python .py files to .pyc
[V] Create batch files for tool scripts

4. REEMITZIFE

A 6.18 4% wxPython2. 8 [0 2

RIDE

T 145 2 % 3 48 4% RIDE .

pip install robotframework — RIDE

HARGEM G AE Python Y Seripts H &8I0 17 3¢ RIDE. py.
] LA 4R 4 Ja 3l RIDE. 4l 4n .

cd D:\python27\scripts
Python RIDE. py

RIDE J& 2 i3y e 19 5 10 qn e 6. 19 oz

= External Resources

F6E Rzl

. __
AR, Lok, » Sheeee e . 0.

File Edit Tools Mavigate Macros Help

coBRPEHEBEKT » @

Edit | Text Edt | Run | Release Notes

Welcome to use RIDE version 1.5.2.1

Thank you for using the Robot Framework IDE (RIDE).

Visit RIDE on the web:
« RIDE project page on github
« Installation instructions
e Release notes

Release notes for 1.5.2.1

‘ID Type ‘Fmrltv ‘Sunmary
|Issue 1577 |bug |critical |RIDE 1.5.2 does not work with wxPython 2.8.12.1

Altogether 1 issues.

I

[ 6.19 RIDE B shali3h 5 i 5 i
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5. 23 selenium Library

TEar 2 AT AW T 4 4

pip install robotframework — seleniumlibrary
AT aE A 6. 20 FTR .

P = 5
——— _ —
EIES: C\Windows\system32\cmd.exe ' = (=] I—""‘ﬁ""'l
-

no-color Suppress colored output

b

C:\Users\Administrator>pip list
Package Version

robot framework .
robotframework-ride
setuptools

:\Users\Administrator>pip install robotframework-seleniumlibrary

‘ol lecting robotframework-seleniumlibrary

Using cached https://f1les.pythonhosted.org/packages/35/06/bac4b9dad29t4c59bb0
c1d781c995940f4a39a964d5e0ea882e69c58495¢/robot framework_seleniumlibrary-3.1.1-p
yE.qu—nane—any.th
Col lecting selentum>=2.53.6 (from robotframework-seleniumlibrary)

Downloading https://files.pythonhosted.org/packages/57/bc/17164fd471ccdf0df3a9
92c710c0c3c47743462FF41ab72a02cbede96e90/selenium-3.12.0-py2.py3-none-any.whl (9

358ke 40kB/s a 0:00:15
| 368kE 51kB/s e 0:00:12
| 378ke 38kB/s a 0:00:15
| 389k8 38kB/s eta 0:00:1
| 399kE 40kB/s eta 0:00:1
| 409kE 39kB/s eta 0:00:1 -

Bl 6.20 2% selenium Library

6.3.3 RF Selenium iliX 7= & 7=

WebDemo J& RF B #1119 — 4 RF Selenium M5 %1 . Hiep 41 % 17— H Python
% 55 1P Ta] HL11Y) Web I | demoapp.

N4k WebDemo, Hilik 4 https://bitbucket. org/ robotframework/webdemo/downloads/ .

fit H L WebDemo-20150901. zip, #5140, fi# s 3| c: \Python27\workspace,

g AN F a5 % . J8 31 demoapp.

cd C:\Python27\workspace\WebDemo\demoapp
Python server. py

16 D0 % A bk A2 5 A http://localhost: 7272/ %5 A FH ' 25 (demo) 1% 4% (mode) , 0] D)
R IT
RIDE #ji /x WebDemo 2E 50T .
o i File>Open Directory, ] H H %,
o | %5 I3 191 . WebDemo {# H] |7 Selenium2Library il J& . £F % i LA resource.
robot F & T A% M SeleniumLibrary,
o RIEHMNEERBNZE S {BROWSER) IH . X} T Firefox | % %% . Google I '
o TE (S 25 . $ {BROWSER | M 1E 77 5! & Firefox,Chrome Hl Internetexplorer,
o REWVE AT EK B AE PATH 5 M H # A, Firefox Wl Y& %% & geckodriver; Google



F6E Rzl

WY 7% A4 chromedriver; TE §| % %% & IEDriverServer,
o AT, % F8
o AR SFHE, s Run B2 1 H 1 Report 2% Log ¥& 5 .
ifi if WebDemo Wl 75 5 , 0] PL#AZE RF Selenium 32 19 B A J7 15
RIDE [ 8A #2440 F -
(1) e m H . 545 File>=New Project 2 5301, 40 & 6. 21 i/~

Name Test Type
) File i@ Directory
Parent Directory C:\Python27\workspace X
oncrer [ <> 0 T o
I oK | [ Cancel ]

A 6.21 7E RIDE 8] & L5 5

e H i 2 B n] DL SO ek H 5% 35 B SR, o B A B 5 il ] s 2B H
S T Hong DA AL 5 A A ), e P H SR A, A B e T 2H 2R ]
), ] LLik$E robot.txt,tsv 8§ html %2,

(2) A7y AT H L i New Suite 32 9I0, 40 6. 22 ffs,

| File Edit Tools Navigate Macros Help

CcoRpbEHBKT »©

2 ;ﬁ? | cdie | Toxt Edit
= New Suite Ctrl-Shift-F  F——

New Directory

MNew Resource

New User Keyword Ctrl-Shift-K
New Scalar Ctrl-Shift-v
New List Variable Ctrl-Shift-L |
New Dictionary Variable
Change Format

Select All Tests

Deselect All Tests

Select Only Failed Tests
Select Only Passed Tests

Expand all
Collapse all

Name log ‘ Type
- (@Fie ) Directory
Format

Created Path

@ ROBOT @) TXT @ TSV ) HTML

oK || cancel |

K 6.22 HFEiitEH
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] A AT DAk B S ke H SRR A e A 35 B SO R R
(3) B g W3 6], A7 i ML E A, B 7 New Test Case 53¢ L300, g 4~ il 3 ] 451
valid_login Fl invalid_login., W& 6. 23 Fras.,

& RIDE - Login
' File Edit Tools MNavigate Macros Help

cCoREBEET L ®

ool Tes | et Text et
: ﬁ External MNew Test Case Ctﬂ-ShrfI:-T

New User Keyword Ctrl-Shift-K

New Scalar Ctrl-Shift-V

New List Variable Ctrl-Shift-L  }—

New Dictionary Variable

Rename F2
Change Format
Sort Keywords
Delete Ctrl-Shift-D

Select All Tests

Deselect All Tests

Select Only Failed Tests
Select Only Passed Tests

Search Keywords

-
New Test Case

Name valid_login

Give a name for the new test case.

Lok ][ Cencel |

A 6.23 HraEiui
(4) Bl FE P A A AT H L 8 New Resource S BT, 25 L 4N A 6. 24 s,
[ New Resource File n‘

Name resource| | Format

parent Drectory | ENEETNNOISIRCENE  © RO°CT O TXT TSV CHTHL
Created Path C:\Python27\workspace\Test\resource.robot

oK || cancel |

B 6,24 B EBE IR SO

A DUAE BT IS 2 A e S — 2 B A OGS

@ AE TV SCAF A I i o % A6 98 S F A P By Library #2681 W0 6. 25 iR .

i B DL AE I 55 B ol 05202 4 2 48 A v O a2 0K 2 B A AR e g 1) S B 1]

@ TSP I & AT S g a5, By Add Scalar ¥4 L 5 &2 A B E
H1Y, A 6. 26 i,

WebDemo 19 5% I SCH A LT WK 6. 27 P /s i &
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Edit | Text Edit | Run | 4 bx
Resource Find Usages
Source C:\Python27\workspace\ Test\resource.robot
Import Add Import
Library [ Library ]

[ Resource ]
| varables |
| Import Faied Help |
Give name, optional arguments and optional alias of the library to import.
Separate multiple arguments with a pipe character like ‘arg 1 | arg 2".
Alias can be used to import same library multiple times with different names.
Lok J[ cancel |
&l 6.25 7 B IR 3C44 A s ol ik e
| Edit | Text Edit | Run 9 b X
Resource
Source C:\Python27\workspace\ Test\resource.robot
Import Mame / Path Arguments Comment Add Import
Library Selenium2Library [ Library I
[ Rasource ]
| verables |
| import Failed Help |
Variable | Add Scalar |
${SERVER} | Add List |
${BROWSER) | AddDic |

${DELAY)

& 6.26 FERWMRCHFHEIME &

Variable Value Comment
${SERVER} localhost:7272

${BROWSER} InternetExplorer

${DELAY} 0

${VALID USER} demo

${VALID PASSWORD} mode

${LOGIN URL} http://${SERVER}/

${WELCOME URL}  http://${SERVER}/welcome.html

${ERROR URL} http://${SERVER}/error.html

Kl 6.27 WebDemo H) B IR 3CF 2 LAY H &

Q@ LEFIE A I A XS A i W SCE, i New User Keyword 5% #1701
1 B T A G A PR, P O S — A PR ME OB T (RF PN B 5% B8 57 A a7 56
B F IR b i S ) H B, AN 6. 28 Jros,

@ il A L REF A g an b ol DI hn o # 2  4% FS 8] DI R
350 LI# R RF N & RS  SeleniumLibrary $24t B FHH P &€ L%, RT
ot R o A 5 AN XT3 BE O HE A E AN 4 . iR A CREEFE N 6. 29 FiToR .

(5) fEMXE 5] BT, W @) A 200 TS AN S B 'S, W
& 6. 30 ffioN,

171
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Give a name and arguments for the new user keyword.
| Specify the arguments separated with a pipe character like "${argl} | ${arg2}".
Default values are given using equal sign and the last argument can be a list variable.
Bxample: '${argl} | ${arg2}=default value | @{rest}'.
Note. You can use variable shortcuts in this field.

ok J[ cancel |

& 6.28 FEBTIRICHPIE A & L RBF

soBEHET o ©

& Test | Edit | Text Edit | Run |
& Login
P & vald_login Open Browser To Login Page
[ I— " irvalid_login
8| @ resource.robot [E]
- @ $(SERVER)
i @ ${BROWSER} 1
@ ${0ELAY) 2
- @ ${VALID USER} 3
@ ${VALID PASSWORD}
@ ${LOGIN URL} 4
r—— @ ${WELCOME URL} 5
i @ ${ERROR URL} 6
Open Browser To Login Page 7
-~ 4% Login Page Should Be Open
g...........# Go To an F'BDE &8
{4 Submit Credentials
5 48 Welcome Page Should Be Open i i Adds a cookie to your current sessi..
= Extemal Resources Adds a custom location strategy.
Alert Should Be Present Verifies that an alert is present and, ...
Alert Should Mot Be Present Verifies that no alert i present.
Assign Id To Element Assigns temporary T id to element ...
MName: Add Cookee
Source: SelenumZLibrary <test lbrary=
Arguments: [ name | value | path=None | domain=None | secure=None | expiny=None ]
Adds 2 cookie to your current sasson.
name 2nd value are required, pach, domain, secure and expiry are optional. Expiry supports
Ll
Bl 6.29 4aiE HE LREF
rl RIDE - Gherkin Login = B B

File Edit Tools Navigate Macros Help
coBRbHEBEKT v @

2[5 WebDemo Edit | Text Edit | Run | 4 b x
| 2 Login Tests
=S ekin Loan| Gherkin Login
i §§ vaiid Login Source C:\Python27\workspace\WebDema'login_tests\gherkin_login.robot

ﬂ' Browser is opened to login page

oo User "${username}” logs in with p:
B

5_1 Valid Login Import Marne / Path Arguments Comment Add Import
-8 & resource.robot
@ # Demoapp

(24 Extemal Resources _ Resource |

Variable Value Cormment

Resource T

Comment

Give path to the resource file to import. I
Existing resources will be automatically loaded to the resource tree.

Mew resources must be created separately.
ok ][ concel |

& 6.30 FEMAEMFEIHER
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(6 Zi 8 D] P 491 00 3P 467) oy O B = L A8 A 6. 31 s

File Edit Tools MNavigate Macros Help
CcopPHEKT @O

~@ [ WebDemo Edit | Text Edit | Run |
Valid Login

-4 Browser s uwnadtuhqn page @

ﬂmar's{usemm}'hqsnwthm
; | Invalid Login login
| m [ vaid Login —

@ | & resource.robot with T I

| ER d Demoapp

......... {jﬂEanndlhﬁnumns Then welocome page should
be open

B 6.31  4adEilid
(7) AT . P Run FrZ v 9% Start ¥4 ak 3% F8 8. A 6. 32 fif .

RIDE - Gherkin Login

File Edit Tools MNavigate Macros Help

coBRPHECT L@

ri3—E8 WebDemo Edit | Text Edt | Run 4 b x

| Execution Profile: |pybot ~]  Report - Log [ Autosave [ | Pause on faiure (V) Show message log
Valid Login ») Start (=) Stop ) Pause () Continue () Next () Step over

#mumrsumadmhankmm

| ?EL;{:“ r m"'ﬂmwnnmmmmm [7] Skip tests with these tags
EELMMh
@ | & resource.robot : 1 : P R0
E - moap critical test, passed . aile
_________ ?E-ﬂ'%xtq:nalneznurces 1 test total, 1 passed, 0 failed

WebDeno Login Tests
B critical tests, 8 passed. 0 failed

B tests total, B passed. 0 failed

g critical tests, 8 passed. 0 failed
B tests total, B passed. 0 failed

20180513 23:01:23 316 : IHNFD : Typing text '' into te=xt field 'password field'.
20180513 23:01:24.049 : 1INFO : Clicking button "login_button'.

20180513 23:01:25.048 : INFD : Current location is 'http:-rlocalhost: 7272 error htm
20180513 23:01:25.079 : 1INFO . Page title i= 'Error Page’.

Ending test: Weblemo.Login Tests. Invalid Login. Enpty Username And Password

Starting test: WebDemo.Login Tests ¥alid Login.Valid Login

20180513 23:01:27 169 : INFO : Opening hrnwsar ‘Intern=tExplorer' to bass url “"http
20180513 23:01:31.990 : IHFO : Fage title i= 'Login FPage'.

20180513 23:01:31.990 : INFO . Typing text ‘demo’ into text field ummma_field‘.ﬂ
20180513 23:01:33.487 : INFO : Typing text ‘mode' into text field '‘password_fisld’.
20180513 23:01:34.533 : IHFOD : Clicking button 'login_button'. >

M T— ;

K 6.32 $ATIHA

(8) BFMAHE . di Run i1 Log #44 . W1A 6. 33 T~ .
(9) AWM HAE . i Run b2 0 H ) Report ¥4, WA 6. 34 i,
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>R Xl =E 4 IS5 B8 0% - 0O X

360=2iE=E 0.1
| « C O o © filey//C/Users/lenovo/AppData/Local/Temp/RIDEnhulgr.d/log.html 4 v
< B éllﬂﬁobntﬁummrkl.lnrﬁuidcx“@W&bDumeLog ><|+| Um |
| REPORT
WebDemo Test Log 20180513 230138 GIT 0800
4 minutes 20 seconds ago
E Test Statistics
Total Statistics ¢ Total ¢ Pass¢ Fail ¢+ Elapsed¢  Pass/ Fail
Critical Tests 8 8 0 00:00:44 | Ee——
i =1 Al Tests 8 8 0 00:00:44 @ ———
) L]
. Total ¢+ Pass ¢+ Fail ¢+ FElapseds  Pass/ Fail
No Tags [ |
Statistics by Suite s Total ¢+ Pass ¢ Fail ¢ Elapseds  Pass/ Fail
WebDemo 8 8 0 00:00:51 | Ee—
WebDemo.Login Tests 8 8 0 00:00:51  ——
WebDemo. Login Tests . Gherkin Login 1 1 0 00:00:11 | ee—
WebDemo. Login Tests. Invalid Login 6 6 0 00:00:29
WebDemo. Login Tests . Valid Login 1 1 0 00:00:11 | ——
Test Execution Lng
= WebDemo 00:00:51.232
Full Name: WebDemo
Source: C-\Python2T\workspace\WebDemo
Start/ End / Elapsed: 20180513 23:00:46.701 / 20180513 23:01:37.933 / 00:00:51.232
+ Status: 8 cntical test, 8 passed, 0 failed
fi test total 8 nassed 0 failed M
El 6.33 &HFMKLHE
G0 01 >A it =5 oem IS5 B9 (¢ _ O X
| « C 4 % O filey//C:/Users/lenovo/AppData/Local/Temp/RIDEnhulgr.d/report.html % v
< B [} Robot Framework User Guide x ||WﬂmemTﬂtLo-g x I@Wubbemn"l'ﬁtﬂnpﬂrt x|+ [ s ]
o Status: All tests passed
Start Time: 20180513 23:00:46.701
u"@': End Time: 20180513 23:01:37.933
i—— . Elapsed Time: 00:00:51.232
Log File: log. html
Total Statistics ¢ Total #+ Pass ¢ Fail ¢ Elapseds Pass | Fail
Critical Tests 8 8 0 00:00:44 | Ee—
All Tests 8 8 0 00:00:44 | Ee—
Statistics by Tag ¢ Total + Pass+ Fail + Elapsed+  Pass/ Fail
Mo T: I 1
Statistics by Suite %+ Total + Pass ¢+ Fail ¢+ Elapseds+ Pass [ Fail
WebDemo 3 8 0 00:00:51 | n—
WebDemo.Login Tests 8 8 0 00:00:51  =——
WebDemo. Login Tests . Gherkin Login 1 1 0 00:00:11 |
WebDemo. Login Tests. Invalid Login 6 6 0 00:00:29 | e——
+ WebDemo . Login Tests . Valid Login 1 1 0 00:00:11  =——

A 6.34 EHFMKIRSE
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6.4 EEMEXFEAR

bR T30 4 A0 A & A AR LLAD i A3 — b 28 17 25 31 005 A 460 1) 5 A o BID 22 4 il
AR R G H AL ] LR a] G820 i 32 F 451] o % 8044 o] 58 H B0 0 &% fbdd I AT
L B T S R I A N A I A A T O e i T B S T A
A3 A B A A 1 9 5 3R AT AH X AR ) 5,

6.4.1 FMEXHS

Af DIREER A 5 5 40 0 i Ao AN TR R AL 6 1 R — S A 5 A B el 3R g0 0 iz AU
RIAT R AR 2 40 02 DIAH [R) 1 77 200 i 20y A (B T AL B . 38 &, B o] DAL 23 alg i A 2
RURI R0 - A R s CRIR 2288 3R G2 42 52 W 8008 ) ARSI CRIVE 12z 8% 2R Ge 48 46 19 208D -
I B ] ORI o B AN SE IS . A RO SR ORI S IS . — e b 2 X
R ISAGHE — 23 51 8 H R o 3 T A JCRCE I 2. S0 28] At m] DL T i L PR
{EL I 1] AH 5 1 {6 (gl A S5 2 Ar el 22 05 ) AR 1V 280 S i S B B 28 ik 47, nl Lk
TN 4 K 78 5 A A ARG E Y 2 . SE R 43 nl LA AR o A a2 ) |

i b B SE A 2R o3 H AR RE 68 S0 B B AR M B G . B RIEEE T AR A
i it FR g4 11 S A DL B 8 il 3k A R 4 1T 280,

{25 230 o3 ik v 4800 19— 20 3RO . B el I R s R o A TS R
SR G TE R — S 18— ul 1A BE A SR 3l R 49 B4

Ble.1 FBEMARGEXHNEFMTRUEIIE . A LS 2 BV, 58X 5k
s AW 2 R R IR P2 R P A IR ERE M AR N 4 M52
B A BT L A 28 60 2 R 0O I, PR OR B A IR RIFE ARG (R =10 .,

BEA — A IEBI I T 402412018057, & A )& 4150518027, AJ LUK A BHE K] 43 -

 AFMI— A IETMH T 2 E AR ES .

s P ZHIRENE —FEHIN A RMHPN ZHBWES.

AP A IEF RSB RSN —F 5 M) 2 008 %0555 3% W P 2 JE a5 A

WIS
fiff FH 25 A0 23] 0 vl DLt an 2 6. 1 Jr s iy 3 4
6.1 BAZEHERSHZITHNKAH &

F5 M4 Fig HHEE 4L B LPRgE R #FiE
J201808 J3051802 BE % B T & 5%
J291808 ’ARH P AFE” REBH P 1291808
J201808 57051802 | HEAR“E LR

6.4.2 BHREHH

i 2 48 1 1523 H A o2 R n] BB AT i A A RE K BLAS TR 108 SU AR IR . AE & S SR g
¥ 2 FL3E o a] GE BN IR AR AT O, DR ke B A R I K H A T g A B B 1 X, A
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e FH 320 (R 53 B v e il FH 491 1) — e A0 3RO . B 4R &R BHE L SR S DLl B
Y S ]38 48 K4k

Bl 6.2 BRGNS SR UL R . B A IEB 0 T 4 R, BE A SR
s B A P 4 R R R R R P AR VERE AR %4 (EH 4=
IERR T i A %5 B R R 1 e, R “ AR R E I A B (R =),

B A5 45 B R G0 0 P 5 SR TR R TR . Y 6~ 10 AT SR & K 0
ANCESSTIE &

fiff FH 0 P ] DL B 1545 PR AR 40 P 8 SR an 3 6. 2 s i I3 491

6.2 {#AihFRERRTTHNR B &

F5 H P24 = B 5 R SE PR 45 R &FiE
1 J201808 Jj051802 | RE# LT & F
2 J291808 BR“HPAFE” BRE®F P 1291808
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(3) A A AT ] DU a2 A7 PAT LI A

(4) & HTML Wik % .

(5) 325 22 R B2 A% X i 4. HTML . JSON XML sl AT faf SCA K 5L

(6) SERM ] AL PEFN 1000 MY 4L Java,

(7) S8 ZRMERL , o vFil i 22 4> 2B IF Jhc JRURE R 38 ok oL 1) 28 72 40 0 A [R] 1) 1) fiE
[7] 1) 3R

(8) GiAT MBS Lo Mt / Il el i 25 2R

(9) JMeter I il 9 &4k .

@ Fi F X BORE RS T DAY s 03X e

@ JHAEFERS (i JSR223 38515 5 - 610, Groovy Fil BeanShell)

@ nJ DA i 4 £ 2 I 4 50 LA Fb f g TR

@ BAE A A el P RS O AR &F i nl 9 e PE LD R A

@ a] A 3 42 Ak 2 25 K s b B e 540

© K5 5% = T H. B, 5 Maven.Graddle il Jenkins 5 %,

FEBEIT B B . JMeter BEWE 7524 HTTP Proxy (fG ) % il & TE/Netscape ] HTTP i
SRt a] PLid 5% Apache % WebServer 1) log Xk TM HTTP jiim . XL HTTP & )0
i 15 SR A0 SR LA, D0z A7 I n) DL (o b s R T AT OBOROF R (R AR RO Sk AR BOR
i . JMeter i 36 43 o] #1464 7F DL S 4l 38 T2 8 il 55 s 76 A [ s 1 B /9 1 e Jig B
ok




62 JMeter #25

FTE  MEREN

AP G PEREM I T B JMeter BYZ% , £ Z o F T30 7 41 FTA e

7.2.1 JMeter L LB DN

Al DL #E JMeter ‘B J7 M 34 http://jmeter. apache. org/ F # JMeter, % 5 A& 15 I,
JMeter IR A J& 4. 0, JMeter 4. 0 23K Java 8 8¢ 9, JMeter & & 51, Tl
Windows & Rm 6, if it IMeter 191 H . B T 238 19 B 45 SC 4 apache-jmeter-4. 0. zip fiff [,

il an, fig 3 D £,
JMeter 4. 0 19224 H 5 F 2405 a0 h 3035k
* bin X J——]Meter I A] S04 7 ST BT A2 18 SCAF
e docs 3 Je——JMeter APT SCHY FIr 72 19 3042
o lib X Je——JMeter MR 12 SCPF BT AE 19 SCPFE
« printable_docs 4 J¢

Jﬂﬁm}aﬁﬂﬁﬂ 7.2 ﬁ}??.l::n

(Apache JMeter (4.0 r1823414)

| File Edit Search Run Options Help

B & 'T X

A TestPlan

Test Plan

Name: TestPlan

Comments:

User Daefined Variables

D= iail Add Add from Clipboard

Run Thread Groups consecutively (i.e. one at a time)
¥ Run tearDown Thread Groups after shutdown of main threads
Functional Test Mode (i.e. save Response Data and Sampler Data)
Selecting Functional Test Mode may adversely affect performance
Add directory or jar to classpath oWse... Delete Clear

Library

I 3 %] 28 ] C(demos) |, @] & JMeter (extending) .
JMeter A0 7 #i 4k (Localisting) 1 H P 37055 SCRY By 26 19 SCF 2
147 D:\apache-jmeter-4, O\bin {43 F [ jmeter. bat X4 . K5 )3 31 JMeter 1Y [E 1 H

& 7.2 JMeter #] I 551

1 Options— Look and Feel 3¢ 8000, 0] DL 28 TMeter EJE F 7 5810 19 20 0, & 24

JMeter 7P T 2 8 JH 3l JMeter, #1140,k £ Windows 7, i & 7. 3 Frs .,
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Test Plan

% % | Po-oo:00 A\ 0 00 €

Hame: |Test Flan

Commants:

User Definmed Varisbles

Hame: Value

.....................

[ Run Threed Groups comseeutively (i.e one at a time)

E.u.n tearlown Thread Groups after shotdown of main thresds
Functiongal Test Mode (i.e. save Eespomse Data and Sampler Data) t
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. € HTTP Request [
i : -)i: HTTP Cookie Md| |BFF:
HITF Header Ma
Hole Pnge a3 L

EI ,"Thmk‘l’mels
i (&) URT ™) Main sample and sub—samples @ Nain sample only © Sub—samples only ) JMeter Variable Name to
= /Puge Eeturning

O assertion_af| EMEIREFRE

Apply to:

Ik View Results Trel| @ myg3as o W o mEEs
) Request Headers ® URLE X @ Document (text)
™) Request Data
Bl A AW

@ B © LA © Equals © Substring & [ &
E A,

") Response Hea

Ignore Statu

B A,

1 Huizhou Economics And Polytechnic College

| %M || Add from Clipbeard || iz |

(2 e——————————— ———————————————————

E 7.25 WRWTE BIEE

(6) A7 31+ X A% 5P 1) Scenario 1,30 55F A7 8 B EE 4y 2 s i — 4>

Time Graph,

(7) s T HFE A8 3 "6, GG AT st
(8) EEEM A TR A b 1) Wi W &% 614 Response Time Graph, Hidf Graph #r2s, Hp i
7 1 I 2 v g 7 B 1R P L Al 7. 26 B

W 2% Response



FTE  MEREN

" build-web-test-planjimx (HATestLab\workspace\build-web-tes-planjmy) - Apoche IMeter (40 r1823414) e NI Ml A== Lo

i R385 Search i&iT BIR F&b
FT8@d 00+ =>>Pr @0 dd e - foozo1:0¢ Ao o/5 @

B~ & build-web—test—plan|—
=4 Scenario 1 L tings| Graph
. HTTP Request [ )
'?:EHTTF Cookie M4 Response Time Graph
| L. HTTP Header M4| 20000
[ i B4 Home Page
i1 -0 pgsertion 18,000
. B4* ThinkTimels
i 'E.' URT 18,000 4 -

14,000 4

12,000 4

10,000 1

8,000 1

6,000

4,000 4

2,000

4]

+

18:38:30
18:38-40 4
18385048
12:37:10

12:37 20
13:3?30?

- 18:37400

®m Home Page m Page Retuming 204

1

]

& 7.26  mp Rz A fa] A

7.3.2 JMeter BIiZ1THE R

b% I jmeter. bat X LAAb . ££ bin X ik A JL1 Windows A ST, X 26 17 SC
FRfE T .

* jmeter. bat

J3 3 JMeter, 5 Windows g 2178 1 (ERIAB 3 GUT B850 |
e jmeterw. cmd— )3 3f] JMeter, J&G Windows fix 2171 1 (BRIAJE 3 GUI #:0)
* jmeter-n. cmd—— L. Non-GUI #0171 IMX 3O 2 & 1t .
* jmeter-n-r. cmd— L) Non-GUI # L im FE AT IMX S 13 2 1 4t
* jmeter-t. cmd— L GUI #=CHAT IMX SO 152 & g 4L
L 55 4 45 X8 31 JMeter

* mirror-server. cmd——V) Non GUI ¥ J3 3)) JMeter 8215 A 55 75 .

* shutdown. emd——iz47 Shutdown % J ¥ » 1F % 2 1E Non_ GUT 44 ,

* stoptest. cmd——i1&17T Shutdown % F' ¥, 581 72% |F Non_GUI 324 ,

GUIT B T 1 A P03, PAT I K 57 5 F Non—GUT A, il n , 6 A 40 F 4

AT XM PerformanceTestPlanMemoryThread. yjmx % % 19 il 2, .

* jmeter-server, bat

jmeter — n PerformanceTestPlanMemoryThread. jmx

ZERME 7,27 iR
jmeter, bat SCAF S HAB M A SO, Wi, AR E 45 € S 50Es
LT . jmeter. bat #3417 2 500°F -
5 7 JMeter UL Non GUI #1717,
-t 8 7€ A1 7% MR iy TMX SXF 44 .
-1 fa s A R 1Y JTL 3CHF44

jmeter. bat 5 1

—y

-1




BRI S A A2

B =85 C\Windows\system3 2\omd.exe ™ & — h—'_E' g

C:vapache—jmeter—4 .8 bhin~examples:jmeter—n PerformanceTestPlanMemoryThread . jmx
Creating summarizer {summary?
Created the tree successfully using PerformancelestPlanMemorylhread. jmx
Starting the test B MHon Jul 16 14:46:54 CET 2818 <15317V23614999>
Waiting for possible Shutdown-StopTestHowsHeapdump nessage on port <4445
ary + 1 in BA:00:09 B.1/3 Auvg: 5687 Min: 5S687 Max: L5687 Ere: 1 <180.08:> Active: Started: 1 Finished:
9 in BB:PB:27 H 18 Hin: 8 Max: 16 Ewrp: 9 <188.08::> Active: Started: Finished:
18 in BB:BA:36 LY8 Hin: 83 Hax: 5687 Eprr: C188. 98 >
18 in AA:BAA:3H 11 Hin: 4 Max: 18 Evp: 18 18A.98:x> Active: Stavrted: Finizshed:
28 in BB:P1:86 294 Hin: 4 Max: L6877 Ere: 28 {180,088 >
18 in BA:BA:-3A = 8 Min: 4 Max: 16 Epe: 18 (180.88+> Active: Stavrted: Finished:
b
bl

o
il

38 in BB:B81:36 19? Hin: 4 Max: 5687 Err: 38 {180.88:x
8 Min: 7 Max: 11 Ere: 18 <1680.88:x
151 Hin: 4 Max: G687 Ere: 48 {1080.008:>
11 Hin: b Hax: 32 Ewvwp: 18 18888+ > Active: Started: Finished:

123 Hin: 4 Hax: 5SH8Y Epr: LR (108, Al >
Hin: 4 Hax: 7 Err: 18 <188.88:2 Active: Starteds: Finished:
Hin : 4 Max: 5687 Ere: 68 (180,88 >
HMin : 3 Max: 7 Erw: 9 180083 Active: Started: Finished:
91 Hin: 3 Hax: 5687 Err: 69 (180.88:x>
4 Hin: 41 Max: 8 Err: 18 {180.88x> Active: Started: Finished:
88 HMin: 3 Max: G687 Evwp: 79 {100,088 >
z 6 Min: 4 Max: 13 Ewpw: 18 {18088+ > Active: Started: Finished:
S5 Aug: 1 Hin: 3 Hax: 5S68Y Err: 89 (188, 88>
Aug: B Hin: 4 Hax: 18 Epe: 18 <1PA.P8-2 Active: Started: Finished:
Aug:= 65 Hin: 3 Hax: 5687 Ere: 99 <188.08:x>
Aug: 8 Hin: 3 Hax: 48 Erp: 18 {188.98:+> Active: 1 Started: Finished:
fAug: 68 HMin: 3 Max: 5687 Ewre: 189 <100.08:>
Aug = ? Hin: Hax: 11 Ewp: 18 {180.88x> Active: 1 Started: Finished:
‘e Aug: ES Hin: 3 Hax: GAERET? Ere: 119 {160 . 08>
L in BB:BB:83 S5 Avg: ? Hin: ? Hax: 9 Ere: 1 <iA8.08x> Active: B Starced: Finished:
128 in BA:P6 B8 d/8 Aug: L% Hin: 3 Hax: 5LS68Y Epr: 128 <108, B8 >
ing up ... B Hon Jul 16 14:53:83 C5T 2818 <15317V23783615>
. end of run
C:~apache-jmeter-4.8“bin~exanples >

18 in 08:068:38 =
48 in B@:82:87
18 in BA:BH:30
58 in BA:BAZ:-3Y
18 in HB:-BA:34
68 in OD@:03:87

? in 08:86:27
69 in B@:83:34 -
18 in B8:00:38
79 in 0B@:84:-84
18 in BBA:8Q:38
B? in BBA:B4:-34
18 in HA:BA: 3@
?? in 08:85:-84
18 in 08:84:38
187 in B@:085:34
18 in B@:080:38
119 in BA:06:85%

Act ive: Started: Finished:

T @2oooeaoaa
LY L LY R e R L

T oaoocoeaoa @

G Lo o o) G dd dd b Do L o e Lo i
N N, NN N,

(5]

LI | | I | | | B |
T
[ ]

BoW @

L]
.
R
R
.
.
R
R
.
.

ooocaeaoa =

L

Bl 7.27 LA Non_GUI B3z 1T JMeter

i€ JMeter Ml T I 19 H 32301
f£ JMeter J& 4 remote_hosts 455 %€ M AR 55w b 04703,
-R g i — H I FE A 55 % e 48 2 19— H w72 Ik 55 4% AT I st
g i AR 5 ) CSV ST g A 0 It i 5 5 #90 nl] a4 451 e il CHT ML 4%
AR E) . AfeS-n SR EMH.
FE M58 B A2 B 4R A e b, TR 2 -1 Z 8B,
fig 7 M 58 A i 33 5 130 R AR A T ) ST e ST e o MASFFAE B 2 25 11
-H i (U AR 55 o (19 E AL A4 AR el TP Hidik
-P i E ACHR R 55 4 1 g 11 5
IMeter 1% H 2P A — 131 JE bin\examples, iX 52—~ M, Tomecat [ff 45 1) Web
AR ], 53 Tomeat J5 AT U0 T 454> -

]

-r

e

-0

jmeter — g PerformanceTestPlanMemoryThread. jtl
— t PerformanceTestPlanMemoryThread. jmx

1 76 bin\report— output X4 J¢ F A4 i HTML &% 201 41 25, 2630 Y0 &5 1 0] U ) 38 42
A K 7. 28 FFas .
AT F a2 .

jmeter — n — t PerformanceTestPlanMemoryThread. jmx
— e — 1 result. jt1 — o C:/apache — jmeter — 4. 0/bin/examples/report

¥+ LA Non_GUI B L4171 PerformanceTestPlanMemoryThread. jmx 32 . A= 5 1 I 325
i 5 A result, jtl, MIATRA T 56 B K5 488 I 32K 4% 5 4% 3 al I 38 4% 5 A R B 77 IAE report 3C
P F
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3602 SIS 9.1 >R i BEE we I8 =m (¢ _ 0O X
& C v & @ filey//C:lapache-jmeter-4.0/bin/report-output/index.html 4 v
I> & | # Apache JMeter Dashboard = | - [

Apache JMeter Dashboard
@ Dashboard
Ll Charis v Test and Report informations
Over Time Source file "PerformanceTestPlanMemoryThread jti"
End Time "TH16/18 2:53 PM"

Response Times
Filter for display -

& 7.28 W3R &R

@ll (%

{55 1. %4 JMeter, IR L3, 5 LRI 15,

1£55 2. i FH# R Recording 88—~ M1 % . X http://www. 12306, cn/ & W #E17T
3, Sy ] 0] 3K AR

114 3. {# A Building a Web Test Plan 8 & — 4~ 0] oL i1 X1, X} http://www.
12306. cn/ B SUHEAT I, SR GE U8 W75 Wi )07 1 1] ]



Z MR

AEFEARNR
g A ) 3K, ) A
K llic R L E o i 2 A
ZAP 24 M 9K R 4

2P R AR D RE N 0, e IR R G A EE AR Z . B TR
5 25 P RE M TS 2% F 5 A 6] i i 12077 2%, 9 22 4 W3 A 1 3¢ o e G 1) 2 22 ke
bz BT A R Br LTI — S5 IR % 11 % et il

8.1 fTA=ZEMMK

-

AR A G B A P B A — B LA 22 4P A T
8.1.1 ZEMiXfEIr

A2 A 2 PR A RN R e L A B 2 AR R &R ge A KL B I e s et #E . H
A S VA 22 I TS X, — AR, Al DU 22 2 AL SR T i) 19 43 B R A BT AN ik
el S B A1) X 46 s 1] 5 K5 22 A P RE SO e B R 22 4R) X 2 g 7]

B — Mt 5 R JLAS 7

o MEsSPEPEAL —XF R ATFHC DR B e,

o B i 1 B UL R T A ) o B P B X R e AT 2 A,

o a7 WM —— IR T I A RE X R etk AT o3 B A S A sk

o ARADH A —FF X E 10 8 4 e O R G AR AT T 4 HT A R B

A M EPRHZE WASC(Web Application Security Consortium, Web W % & B8,
http.//www. webappsec. org) fl OWASP (Open Web Application Security Project, J JiX
Web 11 % 250 H < https. //www. owasp. org) {5 W s i 138 5 71142 4 B3R 5 4l
R A1) Web W71 &3] 7 HEZWE.

WASC J&—A~ 227 5 A7k i 7] Rl 2 4 200 R 4 R B PRl &, WASC 441
[ I H 2 — & Web &2l 7 257 gk 245 Web i F i 52 21 19 gl JBy L 2t 4 47 U
H I8 % H A SRR E 20 28 . x5 H 19 B 19254 Web B H 922 4 BaUR L i Bt 17
M B HEATE



H8E BN

2010 4= WASC %A1 1 “Web L2 @727 A 2. 00, “Web 4 i 43257 F {d H
T ARE .

JW P (Threat) — W EM L2 R

52 (Impact) ——2H 21 ol R G 5% B By s A7 £ & 2ok e 2R .

Wiy (Attack) ——— 4 ¢ R AP I 345 . a0 28 58 2y o 3 8O0 5% 7 19 40 36 sl A A 2
i i ( Vulnerability) a LA i ke B, A 452 AN B 08 1) T 2 A 17 dke B 18 20 1 1
7] 52 PR3P 1) B30H0E sl P A T AS B T R I 4548 .

i ffs (Weakness) AV PE AL —E R T 8 2 S EORTR . BRBE AT BE AT
TE T SE 3 sl B F e A i Jo) 30 1y LA B Bz

“Web 4227 A 2,00 ZH 1 25 #i Xl (15 FPdkfa, in sk 8. 1 FilE 8. 2 i,

8.1 25MMIEH

F 5 T 5 ( Attacks) ] A oA
— M Web 34 5 89 B 5 5 1 130 G 3k XF i
1 IheeED (Ab fF 1 litlL
PIRE I (Abuse of Functionalitl.y) ) L 8 A 90 K B B T e o
B~ ARHP A ES GFHEFSREHANB
2 (Br For
7= 7] ute Force) R R
i i T N AF R I BE 2% v XK/ S 4
Z %i 1) (Buffer Overfl
3 | MKl (Buffer Overflow) A 0 T PR 1 B T o
—MHATEME AP HE Web o 5 H B AYFF
4 25 (C Spoofi
P IR (Content Spooling) 2R PR TTR RR E S1 IR 1 T o
— 3 o HE BT R0 I A TR B AR E & s EH P
EE /251 redential ion Prediction
5 T UE /2 1% 7] ( Credential / Session Prediction) KT — S S RS G Web 3 5 P B3
_ . e —FpsE il Web ¥4 5 B 4% Bl 3 2 4 69 7T AT
6 5 i 5 B A4S (Cross-Site Scripting) PRI (A B P 05 e B T o
— W FaE 2 EHE BRRAME R EER
7 5 v 5 15 2K th & (Cross-Site Request Forgery) | & FrH A% HTTP K. UMELUZEE G
B PATREN I T
. | = W sl . = %
8 10 45 Ik % (Denial of Service) ﬂﬁzﬂzﬁiiﬁ eb BN E WP B R
WHEMNBEEHFEREESHBRK Web
WHEL.AEHERTEHEZHNGEE. BEdlEER,
9 g 2 P 3% (Fi inting)
HELIEH (Fingerprinting g it 4 7T LA A R0 b 2 L A R
AR/ A vh A U R B E R S O R
AR ET R I b N =
1 : F I
0 | WARSH S Format String) 61 45 1 R o 9 B o
— i B B (B A ) 3k B AR 55 2% B9 B iR
11 HTTP o i £ FA(HTTP Response Smuggling) FHE HTTP &K AZRFHFHMH
HTTP tel B “3E 7”2 % P HLEY 7 i
HTTP M B 5351 /4 52 i 2 X ik 35 RE 98 & 3% [l 5
% A 3
12 | HTTP Wiki4#I(HTTP Response Splitting) | T cp W5 870 MU t i 09 £ HTTP 3

KR e 2z I i B bR AR R N BN A R —
A HTTP W i




N E NN S €

g3k

o

T 5 ( Attacks)

(T [

13

HTTP i3k £ fA(HTTP Request Smuggling)

— M E HTTP & ZE A IE RFC 38 #E
HTTP iR tr =R kBl B — 5w &H
BERGERRE SR ENME T E

14

HTTP %5k 4+ %] (HTTP Request Splitting)

HTTP ¥ 5K 73l J& — 7 52 B3 i ) B8 4% R X AE
B HTTP K, it in XSS 18 3 o % 4%
ZAF

15

$& ¥ %5 H (Integer Overflows)

YERZHE (WNFEESINE WL RETHTHF
fit 122 B Y S R Y J5 R KNI R A 9 4

16

LDAP i# A (LDAP Injection)

— i F T 0k g P R AR B A FS E LDAP
B A Web 3 &0 LA FH A9 X 05 %

17

R 47 2 1 A (Mail Command Injection)

— i FH T 2o aE A P 1R R A R Al X 7 B A A
k& IMAP/SMTP if &) 69 #B {4 AR 55 4= I
Web HR {4 B2 A I LA A B B O i

18

23 5 1 A (Null Byte Injection)

—Fh Tl % URL RS S EH F/A5Hm
B PR E IR ST Web RIS P A
HHGESIES W e b

19

#1E R 5154 (OS Commanding)

— 7 FH T3l A 5 A 0L FH AR A SR SAUAT R AE R
Gean2 , X Web 3 s A B Dk 77 3%

20

#4298 77 (Path Traversal)

X & — Fh SR ] X T BEGE B Web SURGAR B R
SIS | B 3 Mlar 2 #EAT U5 R 1 7 3k

21

a0 5 B IR A7 B (Predictable Resource

[Location)

— i FH T 38 A8 AR A5 T ok . 8 P B R
Web 3% 5 94 F DD RE 49 B0 ik 77 1%

22

it 72 3449 % (Remote File Inclusion. RFD)

— A T A H Web N HERF 8“3 5 XH R
& 7L B BN R F & B AR B A
B X B O ik

23

#% H iZ 7] (Routing Detour)

— o A] DUEE A BB 757 P A LUK R (F R
PN A LT PN &

24

215 %E 'F (Session Fixation)

B P B 2 A b TR 5 il 28 O B MR A — A BLh
ik, EHPNEsERRERR  AEESF
FHESR, —HHAP#EGER . AEERNSME
FITUE X 2B bR AR F L EL B 5

25

SOAP ¥4 1% FH (SOAP Array Abuse)

—FpH] B 54 W] DL 2 XML DoS il H #r #Y
Web ik %5 . 77 i 252 H SOAP fik 55 &% E L 4% N
FRMEE KRR, i B A7 B 5 B T 7E
PlLa% B DoS 2& 14




*8.2

H8E

15 FhiR B

22N

ik b (Weaknesses)

(SR i I

v FH 45 = B B (Application Misconfiguration)

XL X 7E Web Jif 2 A 4% B 10 I B s
318 o LA

Az BFIE/ K5I E—T Web IR 5 4% 2 HE,
MTh e & 78 WA W A A Al 3 (index. html/

2 H 5% & 5| (Directory Indexing) home. html/default. htm) B & % F 51 & B i =R
HEANMFA X, BT 5%E Web iFKAH
e E R, AT 5 B ANE %
. _ %F Web 72 P BOPLEE HE | 58 B v A ] FH o
3 iii‘iimﬁg‘“mpmpﬂ FUCSYSIM | b, 750 SO Je A 66 B 1 B0
A B G 1R PTBUAS 1E B B 42 & A= I [R) B3
nA-7E N H B P 2Z BRI E BE LR Z —.
1 i A KL PEA X (Improper Input Handling) i AL R X4 2 R G0 R N R P A 7E Y R
il EE A
an SR N AR ok o 24 Ab B8 5 o L IR 4y BOHE
5 i 3 4 AR XY (Improper Output Handling) | MEHATRSSHNABFFAENKREEM
U T Fn 44
—Fh N R & 18 7 U BUE (1 Web R H#
6 {5 Bt # (Information Leakage) P ISR EUREE T P BRI B AR FEHE B
19 . FH 2 e s T
Xf Web uli q 89 2048 L2 14 09 Bl B, 38 03 X A
AN L2 FF BT U5 [a] 49 SO B A U7 R AL S 2 R R
51 Web ul &5 N 25 A W] BE &1t 88 A 3¢ I 28 S
7 A4 4> E& 5| (Insecure Indexing) MEEEMERXHNENGFEE., BB EIIW
AR EFRELRT DB HTIEMT
fiff . A Y0 B Uity #F 2 5 8 F ) LLGE o X R
Sl —RINEHRKERILEFLE
B} . , . Y Web ¥l m S04 By 35 8 AR = sh 047 19
8 A 741 H 811k (Insufficient Anti-automation) B AL B A
L o o Web 5 & fo i B i & U7 o) S08% P9 25 5 3 6B i
9 A FE 43 AUE (Insufficient Authentication) RO S T
.. o Y Web ¥ s SO X B 2% 7% 2 5 5 17 1] 42 i BR
10 A 7841 5 FL (Insufficient Authorization) o e g 725 5 T B B 0 2
. AT o %K & (Insufficient Password | 2§ Web 3l g3 ST #F AE L IR BL B e sk
Recovery) HoAh P B %5 B B R A=
15 A FE 4 i B 8 UFE (Insufficient Process | X4 Web uh & R 1F Oy 3 22 o sl #08 b B2
Validation) A T i 4l B O R
13 A7 4 2 i B B (Insufficient Session | X Web U & 2 iF B i & 2 H H 8 23 FE1E 2
Expiration) SiE bR R R FEAT AT KA
” 1 w5 2 1% EB*"?F /£ (Insufficient Transport SR S 5 = 5 S
L.ayer Protection)
15 ik % 2% BC B %5 1% (Server Misconfiguration) AT Web % &AM AR B5 & 83

A AC B T

207

\/
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N/

N E DN ERON &S €

W “Web &2 W73 287 A 2. 00,

OWASP B FEHAGE M B & GRECGZEIT FdgEy nl (FAEM N R )Y . B
HEMIHZ —2“Web MHM T KEZRRB, “Web NHM I KEEBEE” B T 4H0
Web i Fil e i 52 ) 10+ Fh el F B OF B Bl & A R kAT T HE)Y . “Web B Y
T REZEBE R HE R R TRSIFEARAE A RNZ2EIRAEERM N T %
B i 7 FH 22 4 b e

“Web N I+ K% 4B 6 Ba JLAE Bt 2 KA — 8 AR , 35087 AR 2017 J3 1
Web [ I RLEkEWT.

A A ZAEAT 00 B8 A a2 sl i) 19— 355 40 A ok B8 B g 0. & AR iE
SQL 7 A NoSQL 71 A .OS 1AM LDAP 7 A M8 FG . Ty 2 00 0% 2 80E o) L1
o figf B 2 76 B0 A 3G Y B ARG B R BT JE I i 2 ol (] 2o .
SN B O3 AUE W, 38 O R DR R R Y 09 B 0y DOIE 2 A PR e, Bk
HHE NS Y 1R 0 | B ol 2 0 A L ol R LAt T e B B ok BT I ek A TS
At FH P By
EORE I 8 . 2 Web I FRR Y HL APT #5035 1F 5 45 0 SO s8c a0, 480 dn L W 45 %%
P LBy BCHE A PIT BcHE . o & nT DG i 5 Bk A& 2l oK n % 19 808 ok S2 it 45 R
VESR . B0 %0 s A AR TR A7 R . AR 4 ) SRR B 75 59 32 B R L TR b L 7 2 X6 A
JEEC A % o S R A 60 355 A% i sk B o ) B A 6 1 RS DA B ) Y s 1 38 ERRH
XML SMBAR(XXE) . 28R ek bl & 5= 0 XML 2B 3R pE4G 7 XML 3
PSR SCAR G . B 3 nl LR AT A0 SE AR 7 B T URT ST A 3R 85 1 3 7 ST
14 R0 B2 S W T P SR A e T PR R A S R 4 R 55 T
SR 7 ) F ) . AR G A B 03 58 0 FH P S AA Y 0 U Il . T A T LU
FH 3 2 G i3 177 7] R 2 B2 AL T e
AP E AR, A AU R R I 2 A n B, G R T AN A B
B AN SEEE I B I IR = AR VBRI HTTP bRk Bd & DL AL & SUSAR B
PR VR BT & B . DRl FRATI AN TS T A A R g HE SR | R N AR
P T 22 A e i B B BB RN R T EAT
5wl JAVAS (XSS) . 24 57 FHFR FF 8T W A 35 AN 2 A5 AR 1 R 2840 >4 B ik sl 5% S
B o, o E  FH nl DLE)EE HTML 8§ JavaScript B3 % 25 APT 355 BLA (19 M o1 15,
U2z i B XSS SkBa . XSS kX & G 08 1 52 35 & 1 W NE 4 B AT AV AS , IR B 8
23V A P sty iR P B 1) B0
ANE2P P, ANEL W72 T8O RS PAT, B 2y 51 1k 8 g
A B B P T, o ] LRI e TR P T Bl 38 A ol AR
i A AT Rt
il 5 A Al A 2. 2108 Ol an, P RE 2R H A B PF BE SO S A Fn Rz H R )y
FHIE O ACRR . 4n S i AR v 5 A © 80 I 18 2044 1 e 3 R I8 4 il E 2 15 B
P RO O ol AR g5 AR R AR . ML A A © AT TR 4 44 i R R Y T APT
A BE 2 IR L R Y B A | 3 B A s 9 e AR TR T R N
AR HEICEMERE ., AR H 02N DL RS sk g ol 68T 4



H8E BN

L By # e — PG R G IR Fr S P ol 10 B 2 R G, DL SR Bl R el
RS . K 2 BOBRBEWE 5E W s - R B A I H 9 B TR] RS A 200 Ok Hoad & e i A1
b A 0 5 e 0 T AN S 28 3 P Jhn R A A

8.1.2 Z&WMRXTA
AR Z 12 2T H AL FE il 2 2 vk s T B R 0522 R i T H
1. OWASP ZAP

ZAP ;& OWASP JE F % & L T 2, % 115X Web b H#E 72 @&, ZAP
R EH AW E B E T R T R 2R T R, ZAP 2BV R
(1, 76 F B HRAE R G Docker 55 F#B ol LU ZAP, nI LM ZAP il 37 o % 2k 45 &
B T L

ZAP JEFIE M i R AACEE” B AL T 0 B3 1) 0] BE 2% Fl Web Bz HI 2 7y 2Z [6] . DL AE £ 3
FIAS: £ D) Y5 &% FIl Web W R 7 Z H) A X MTH B . 2R ZE WS 2o N 25 . S8 I K X 2 5504 4
ey Hn i o5 #e b 28, & nl DA AVER N7 /9 2 T )7 ot n] DUAE B sr 4 b

FEULE M https://www. owasp. org/index. php/OWASP Zed Attack Proxy Project.,

2. Nmap

Nmap J&— K H IR W25 A A Z 2 T H, HEARIRRALTE .

(1) R0 FE LB AEL

(2) F14 3= ML 11 MR8 Iy 2 148 11y 10 2% Al 55 (00 43 I FH 24 FRATRROAS (5 2D &

(3) W =P A EE RGE RRAAE B

(4) FRMAE i By K B /A 2k A i 26 7)Y

(5) M HAth - 2515 B . Honl 2 il 47140 5 W

Nmap ¥ F:FZ#F G (Linux, Windows il Mac OS XA); % Hfrar 217 MEIE K 7w
(GUD; nl R %985 HoA T_H., a0 Nping, Nidiff,Ncat 5%,

£ ULE M https://nmap. org/.

3. OpenVAS

OpenVAS "SRt 5t a5 5o o 19 JF 95 s 1 140 FTAE BE T B . OpenVAS A1 4F — 4> o e filg
%t Al — B AL RS . RO 3R A 2 v e ik 55 4% - A0 38— = R 48 T 1 I KA ), vl LUK
i) 37 it 2 8RR TR R ) 22 4 T e

£ W, B ™ https://openvas. org/ .

4. OSSEC

OSSEC 22— ul¥ B, 26 i 3 7 E VL A &K % 48 (Host-based
Intrusion Detection System , HIDS) ., B HA s KA gl 2, £l H &5 8. X
e BEVER & . Windows TH HiF 2 A0 L 5 A SR WS HR AT L rootkit Al | S B3 Hiz F1 35 2y i) iz
EiEfT KR Z8EE RS L. 43 Linux, OpenBSD, FreeBSD, Mac OS, Solaris
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Windows,

i WE M http://www. ossec. net/,

5. Metasploit

Metasploit J&—1EFEM T & .4 B T & 38 A0Sk e i . 207 &4 5 IR
Metasploit HE 28 Kz H Bk B2 £ ) £ > WL A< : Metasploit Pro., Express. Community I
Nexpose Ultimate,

Metasploit HEZE 2 @k B Metasploit Pro,Express.Community Fl Nexpose Ultimate
() 2L, B ARAE T i 7 B A R 2 T i EERE 20 N SR T H

Metasploit 37 i Windows Hl Linux #:1F &£ 4t .

W E M https://www. metasploit. com/,

6. Security Onion

Security Onion J A JF IR 9 AR A I . ol %2 & Wi B I H G T B, BaaT
Elasticsearch,Logstash ,Kibana,Snort, Suricata,Bro, OSSEC, Sguil, Squert, NetworkMiner
FRZULELTH,

Security Onion B = PO EF ST H N . A0 4l 38 2 T I 28 F1 3 T E LA A2 R 32 4
(NIDS #1 HIDS) (5 K9 50 #r T-H . A2 E A SZHF Linux,

i W E M https://securityonion. net/,

7. Snort

Snort J& —MH RS E T B WA RENRZRSE., ETFTEA = 1TH&E: HiE
R L MR RS 0L 1 SRR 4 1 1 X 25 A A= B A

M FFZF 5 (Linux.FreeBSD, Windows) ,

FE W E M https://www. snort, org/ .

8. Scapy

Scapy & —1>Th g sk K2 G B EAER Y . B e 08 Db id ol il 6% K 3 P 1301 B i
£, BE e A3k I HE B A0 L DC EE 35 K RN [nl 52 55 . B ] DLER R M Ak 3K 22 B0 48 BLAT: 55, an
il R ER BRI | B e et I ol 2% e B CE T LLEAR hping .nmap 1) 85 % .arpspoof.arp-
sk,arping.tcpdump, tethereal ,pO0f % 4 T.H), BEWAERZEHA T HGEA )42
K2 AT 55 Hh RASAR 4, 45) 4n A2 3% DGRt A A C W 802, 11 Wi 45 5 AR M H A (VLAN
Bkd% + ARP ZiA715 4y \WEP % {518 1) VOIP fiffith .- )5

Scapy »& H Python 4§55 119, 7] PLiz 17 1£ Python 2 Fl Python 3 #53 F .

W E M https://scapy. net/,

9. IBM AppScan

IBM AppScan J&—# @l A shfk Web B R 22 A T 5 GEng i 2k . A o) Jb W
2 Web b AR A 22 4 0 0, 9F A A & BT 8 A7 sh i 4, i fk 18 &2 i3 7
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IBM AppScan #2111t 1 F 51| Zh fig

1) al 3 R iy iz H 22 4 ) st

Al YR A 2R e sCFF 2 A 2 e N i, AppScan $2 4 Tl i Web, dF
Web LA F A% 30 077 i @.Tﬁlﬁﬁ A MAE . BRI T IBM X-Force %
P 0F R sl AT 41 4. 5 RO B ul BE 4L 45 5 3h AR R A B i B R IR R T e
JavaScript Pk . Bib ”flx,l?“l: Sk ) A5 R A B L SR ALY 5 i 45 D e

2) YA A PR LA M T A R AR

AppScan #5 Bl 22 Blb 55 52w XF 7 F 0% 7= ik 17 o3 JE R S HEY - 0w AU IX 8,
Foal DA ME 1 i h 2 86 € 19 e TS B0m 2 R R G R PE RUR , O 3l o S R ES A o
R

3) S W A1 S Al e A A A I

AppScan 5 M 2 SCRIFI AR DL WA 0 ek, & nl AR i i i B
TR PN B S IR0 X I e A BA AT 5 I

4) 3T XU 19 22 44 P

B AppScan, HZ ] LIARHE A & 09 S mg X KOS B 17 X, i e A E i RUES: m

e T2 AN E L B el 55 52 0 ol 2 4 g W i S S . X SR R 0] DL T H:Ujrﬁ/\
AppScan 315 . 3G A] DL SRR i w5 #0 L S8 J5 AR 4 XURS: 28001 % 2 4T A 3l 4 2
sl HEFy o F5 Bl At AT A B D BRI R SR PR

8.2 ZAPZLMMiXES
ARG T B ZAP 119 28258 f Fe A B 4E

8.2.1 ZAPHIZEMEBEIERF®E

T PA Windows ¥ 85 8 4] P i 22 %5 7 ¥, £ B ™ https://github. com/zaproxy/
zaproxy/ Wiki/Downloads FEZHFE)YF ZAP 2 7 0 windows-x32. exe 5 ZAP 2 7 0
windows. exe, iy ZAP_ 2 7 0 windows. exe, ¢4/~ 23 Biaf

T ZAP ml LIRS HTTP ACRE AR 55 4% - 75 248 1 8080 3w 11, 35 i & 8080 i I ¥ A7 #%¢
b1 H

AT ZAP W2 E 8. 1 ks .

AN E T ZAP 2235 L HSQLDB 4 1 19 12 30 H BRIA 24 BRI B 8 O A7 1) B 4
I RA TG LR B AAEIR H ZAP B 33X S ST g M BR . W SR B R A7 ZAP 2236 . B 4
TR B ZAP JG T AT IFARAE 1 ZAP 23 . ZAP WA 8. 2 s,

ZAP (1) 5160 th 40T o 2H B

SRR —A0 T A S AR el T TR Y S

T HE— A5 T % HEAE 3

PR S A 7 TN PSR s N
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A - 0O X
it GRiE BE A1 s TE Online Y
(StandardMode ) || B HE P & 26 D8 ODE 487V 6P P OXE R

L o = BK | e | 4=
Arlal= .
= Contexts Welcome to the OWASP Zed Attack Pro
'Q OWASP ZAP - - - - l_ 53 _ﬁrﬁncingvulnerabiliﬁes in
Do you want to persist the ZAP Session? that you have been specifi
Ofns.lwﬂhmmiﬂﬁssnssimﬂmbas&dmhnm&ﬂim k< Agack
Ofes,lmwpersistﬁssﬂsimhﬂﬂwhspeﬁyhenmmdhﬂm
O Mo, | do not want to persist this session at this moment in time I
|| Remember my choice and do not ask me again. Etop
You can always change your decision via the Options / Database screen
-
YT Fl[mﬂ Fip
@ @ ¥ id# % ¢ Export
Id Req. Timest.. | 5... | URL Co... | Reason | R.. | Size Resp. ... | Highest... | N... | Tags @
A
v
we 0 R0 R0 M LEi3E @0 §o0 D0 @0 0 S0 O

E 8.1 RESIE

S 4B BE 17 & TR Online %)
(Standardmode o) |1 B @ B F ¢ I E00 OOE Aded V OP POXERE ©

ﬁ-l_—l ' = FR | WEie (4

@ 0= q
v 5 Contexts Welcome to the OWASP Zed Attack Proxy (ZAP)
.mi;era”" Context ZAP is an easy lo use integrated penetration testing tool for finding vulnerabilities in web applications.

Please be aware that you should only attack applications that you have been specifically been given permission to test.

To quickly test an application, enter its URL below and press ‘Attack’,

URL to attack: hitp/ [ . Select

| Yu#i | Eso
Progress: Not started ‘
- - [

NS At i AL A
@ @ ' iHE xR ¢ Export

Id Req. Timesta... | /5. | URL Co... | Reason | R.. | Size Resp. B.. | HighestA... | N... | Tags

¥
 ms RO RO W0 M LHEE S0 B0 D0 @0 W0 S0 o

&l 8.2 ZAP A
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TAEX & 1 W TR N R A, i s A, TAAERXE A LD RE
Quick Start.if 2K WL . Script Console Filsp W, BN 2 B il =% i+ 5 0] U.f‘é‘;hﬂ
BN MIRE .

(EEHEN — BRA XG5 0EH A AR, Sl -+ 50 DI B8R bR .

U1 IX — R R EE (R B

Al DL 3 A7 ) 7 SRR S AT L TAE K LRI B LA RN

8.2.2 ZAPHIEXRIEEIE
1. REZENK

A TAEXE 1Y Qu[ck Start b2, Wy AL Web L FH 1 I 4k A1 3 11, B0 5 “ X6 o 7 44
BB XTI Web 7 FH#EF 7 PR Z E WL, a0 & 8. 3 o,

Xt R BE S RS TA Onine ¥E)
LHMMHWEQL]QI-LJ@ A2 008 OM@E 4V OPI)POXERE ©€¢

_iiast - % [ ez e | L SciptConsole | X e |

v 5 Contexts Welcome to the OWASP Zed Attack Proxy (ZAP)

[@] Default Context
v @ s
L M http:#110.60.4.252:8 Please be aware that you should only attack applications that you have been specifically been given permission to te

ZAP is an easy to use integrated penefration tesfing tool for finding winerabilities in web applications.

g hitps:iiblocklists. settir
g | https:iredirector.gvi1.

To quickly test an application, enter its URL below and press ‘Altack’.

L] hittp:/iciscobinary.ope URL to attack: |nttp:f.f1 0.60.4.252'8080

yuE M Stop

Progress: Aftack complete - see the Alerts tab for details of any issues found

g | https:#aus5.mozilla o [
g | https:iactivity-stream
| P hitp:#110.60. 4251 1w

"\L

|-m1@~ﬂ~;m it oo | D 20w | £
. X-Content-Type-Options Header Missing
v R (5) a| [URL: hitp:/10.60.4.251:8080

» [ Application Error Disclosure (2) Risk: it Low

» fu X-Frame-Options Header Not Set (125) ||Confidence: Medium
» [ Password Autocomplete in Browser (43) e

» 1 'Web Browser XSS Protection Not Enabled (133) .

) ¥
» % X-Content-Type-Options Header Missing (303) i* o A »

g RO R2 03 P SRt @0 0 20 @0 W0 1o o

K 8.3 tREZEMIK

ZAP ¥4 {8 H Spider XF 8 Web i I #E47 IRAT#AE . 88 J5 X ICAT A& B 1 434> 0 11 i AT
BB FH L B ZAP (] 3 Zh A 4 B B A I BT

e S AR B SRR UER LM ARG Wi, EYER"REN A
1T 1 o i T i A Y X A B nT e AT DA I D i AT T 4028, By o] BB A IR DT, 7E A
HE 0B s i URL L KUE 22 %) ( High . Medium, Low, Informational , False Positive)
M AFR B o A TAEX & 8w 37 FR 28 o] DL 31 e 17 Sk e g 44, 3 B > A i i
Wi 97 SCAS 22 A8 S 7 » Qo 8. 4 i
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BRI SE AR

- 8 47 farl - 15 = | ;=) |og) =

HTTP/1.1 280 3 :
E

The AUTOCOMPLETE attribute is not disabled on an HTML FORMANFPUT element containing passworg

i

8.4 HEFEIMFEMKIR

2. 1/ ZAPIZEE AN B HTTP KRBk S5

10 SR 0T B W o FH AT ORI IS 4 B S A TAE X B 11119 Quick Start A2 ik %
W Y%E 2% . B Launch Browser ¢4, X I ZAP ¥4 HTTP G HEAR 55 &% . 3+ H 2% 8 19 ()
War O S E A TR AR 55 &7 . RS Bl Bk R

TR0 U A S HTTP ACRER 55 %% 4 RE U7 0] 9 i) Web B B 4 04 75 £ 48 ZAP
FigE HTTP AR AR 55 4% . HLAR 7k 2. f& ZAP Jrak £ T 17— “ 3k W7 ¢ I, 7
Options 7 11 % $#& Connection, & B /U AR 55 2, W0 IA 8. 5 i/

Local Proxies
Passive Scan Rules
Passive Scanner
Cluick Start Launch

Replacer

K 8.5 TE ZAP "X B HR &4
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8.3 ZAP L& Ml E %

B A sh X2 Web BT e 5 P 9P 4G A9 ROAFR £ (B2 B A BU R — L8R

o BB TN IO A BUAT AR phy X SR U PR A AT i, XOR NN LBRIFE S BCE | ZAP
(1) 5 Oy 3o ik B E . 75 W) ZAP A 23 b 3 75 ) 5 Oy ik

o HEEGEH] ZAP BRIA Spider JEANRE & B L 8% 3 130 A BB I 303X 28 v . A BB
M Z 50 ZAP Dk R i 18 1 % A 0 e 3

o BB AN EXT BRI A B 2 9, A 3 T I 28 R L A 2 Yk
P& AR I Z 50 ZAP IR MG SE A 1 8 S i 5 1

8.3.1 1z & Spider

P S R AE 58119 ZAP Spider, iX #) Spider i i £ 2 Web Lz F i iz () HTML
RIEER:, (&40 Spider ML AR HRE B, (B ZE 4RI AJAX Web N I A B2 A 30,
N AJAX Web W HM# H JavaScript 4= iU 2

XFF AJAX Web R, il LLEESEE ZAP 9 AJAX Spider. AJAX Spider W B HAZ G2
Spider [ H E12 ,

EfERE N hiad 4+ 5, R )5 5 H AJAX Spider, 1] L) i 78 AJAX Spider FRZ& w0, {F
AJAX Spider b2 71, i New Scan #i 8l ¥ 4418 F AJAX Spider £13 .

8.3.2 HIIBRESFIKERZHEHES

Spider J& [ B K M A J) TH PR, BN Y 5 F TR S A GEXT M vl i
TTHARMNER., B, Spider HEEAE Web R FH Y 22 8 o dip A LA i 85088 . A T 5 A9 5
PEAH ST N R RS AR, RATAGE ., HEMH R GE R 2R A U Email
Hohk AN T % A LG Spider 23 B A &b #1788 % . [N Spider 2 B A BEAL 1 77 B A4E K
Email Mt , 3506 58U R, A T8 ARl DUR 38 85 3= 328, A I8 4% =S =477 55N
[IEZ3 e DTN

FATAr DL B D E 2 ZAP AE AR AR 55 &5 . 6 i T AR PR AR 55 2 b Va2 F T4
% Spider ANREFRKR Web WM GLIH . ZAP $sh 13 T T35 K7™ A= 1937 K i 157 . Fe) #
i R L SRV A U 11 4 .

HEM SR X Web W ITA 5L HITIR R, B2 A L2, B = B0 ) o1 1 o A
S

Ll

8.3.3 FzhHa#H

BB A BUEW N, BOA N R 2N, BEl s SR P T A SRR R
HRE , BN T A B Web B9 G 55 1 L REFRATT XS Web B2 1 22 2R B0 A — 4> 2
A TR 8 IR A A5 Web B I 22 2 R 45 B 1 J7 18] .

£ B 20 B T BOW R 1 B bR R AT T B A BEOR 88 S 1 A B
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Mess k. T s B AR H S o 2 T B G HARAE TR RS . P, R
HE XS B A A7 3 B bR AT 8 4140

ESERE NP SR
FERPAR AT 1, e 457 0l VAR AE , AR R e PR AT BB I A0 B

o Al REER I AL BRI > E s F T

Y +2TLE - OWASP

0

i, 8. 6 firs .,

Nft iRIE EE o 5 1R Online #Eh

(StandardMode ) || (& & @ ) {%}ddﬁ EEE ODE A8 7V P POXERE ©€¢

-] wEE wEi+= | 4 |
o BT A
© LS Include in Context > = |"\,
v = Contexts Flag as Context > /LRl roxy (ZAP)
‘ Run RZRHZ2M : 2 EHSER lies in web applications.
v @S Exclude from Context | /* Forced Browse directory (and children)
» bR hitpsiiblockli] R 3 AJAX Spider... pecifically been given permission
Exclude from > | @ Fuz.
. s Open URL in Browser >
> P # dangii Show in History Tab
|| M # GETd RSP HE—SREN T 'w.hzcollege.com |L. ] Y,
[ T: i
| | M % GET-en| CopyURLS to Clipboard fjﬁ B EL
| o GET-gu| IR
BT stopped

» || ® % guanlijif

[ o o FE;'H
*

HEBHURLSLE H4 ..

ATk — TR SEN .

FRHE... "
Sre [a e |1 o [ 2z s a] +
[ T R ]
B ) #SE HE: | AnnSiRe | ! 2% | o LEi$3E 1 Numrequests:809 @ B, o
Id | Req Timesta.. |f E ISR (RS Co.. |[Reason |R.. |SizeResp.Hea.. | SizeResp.B.. |3
27 8-7-16 9:50 ivoke With Saipt > m/ lijigoutx 200 OK 243 31,850 A
7. 18-7-16 9:50:... 1 Add to Zest Script > bmilguanlijigouhu... 1. bytes , bytes
27 18-7-16 950:... 1 om/guanlijigowu... 200 OK 2. 226 bytes 1,783 bytes
Compare 2 requesis
27. 18-716950.. 1 pmiguanlijigouhku.. 200 OK 9. 243 bytes 31,850 bytes
Compare 2 responses g
27. 18-716950:.. 1 pm/quanlijigoutm... 301 Moved .. 3., 262 byles 196 bytes
mO0 R1 PU5 -I Include Channel Url in Context [ ] é!ﬁﬁ!{} QD a 1 @ﬂ *D 2;0 wﬂ
1 Exclude Channel Url from Context >

K 8.6 333 $i 3 HL I

AR NBUECE R )a BTG LA 2R .

fESR AR e T H—

H'm

“F ST, BN 8. 7 BRI

’_ﬂmmﬁ | g | 5k | B |

hitp:iwww.hzcollege.com/ [ @ ix. ]
B Default Policy v Il
AE: :J |
RR: [ !
Recurse: ]
RS RIEIR W

A | @R | A

B 8.7 FaAMBEERD
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1E55 1. %% ZAP LR HGIRE g™ 223t -5 .

15 2. i ZAP Xt—4 Web i FH #4722 M0 L 46 55 0038 20 Fr i 4s .
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Spring MVC Web ki A iz

AEFERNR

Spring 1E %8 & 4~

Spring & B | X A 2k

Spring MVC Web & 31X % %k

TR LA AL SRR Y .C/S B2 i iz T, 3 B/S 224 (9 0 T o o T 3K A bk
Sl 5 2, TP AR B SR Bk By, BRI A BR AS WBr A RE LA N T 4% 1 75 2K A HTMIL
Servlet.JSP #| Java EE, Struts, Hibernate.Spring., # H] Spring f#£Z2 A& Web W H 2 1R % i .

A EH SR B 4 Spring HE B2 R Spring N A M 3 ZE Al L 2R )5 8 o 7 4] 3 % Spring
MVC Web i il i 77 7% .

9.1 Spring MVC Web Rz f Ui f&] /v

AP BELNYG Java Web W HH A WHEZE Spring, 8 J5 44 Spring N FH W 8 B il .

9.1.1 Spring {EZRE 4t

Spring A1 BAFZ{E{E FH TDD MR 8K 3 1 %) 19 77 32 T & 84 Spring HEZR$2 (4L 7 Xf 850
I 32 A Bl A ) S 4, IE R EEAE ] TOC n] DA 25 2 0 il AR i 3 s A S

1. Spring {EZ2

Spring HEZE B — P H A F T Java F & WA B W25 6 46 72 BE B A8, Spring
HEZRLH K 11 4 b iy ] DL & BT Ao F- 5 . Spring HEZL Y 8% O 02 N H 0 S5 Al 15 S 47 -
Spring % 1E T W M FE”, & B AT Z A f e E M al & Eirh 245, ol LIS T
N )l 55 2 4

Spring HEZAT 41T %¥ A3 .

(1) B AR— MM A U B PRk 560k B0 s 95 L 6 B 5% 4 | SpEL
il AOP,

(2) i

(3) Kk Vil

mock X%, TestContext HEZL  Spring MVC Test,WebTestClient,
transactions,DAQO support, JDBC, ORM  Marshalling XML,




FEI9E Spring MVC Web/y F M iz \21}

(4) Web HEZE Spring MVC Ml Spring WebFlux,
(5) HEH remoting., JMS,JCA.JMX,email,tasks,scheduling,cache,
(6) IG5 Kotlin, Groovy. .3 &1ES .

2. Spring Boot

Spring W [ %2 N 1A 19 2 i 1Y Spring Bt & . Spring Boot {15 61 8 7 57 1)
Spring W 8% %) . Spring Boot HA W F %7 ki .

(1) 8@k 7 1Y Spring i H .

(2) WE T Tomecat.Jetty 8¢ Undertow (A 7524 Web Az 55 ax P& WAR ),

(3) $2ft T A& XJF " HOi , Rk T & BE E (Maven . Gradle) .

(4) Al fig [ shilic & Spring A% = J7 &,

(5) Ar=anfe et HERE R w K A A RO E .

(6) BAASA R, AT E XML BCHE .

3. Spring A& TE &4 STS

STS(Spring Tool Suite) &— % TR JF& Spring B HI & il 19 % 9% i 25 T Eclipse 1)
W RHEL, BEHEN T Pivotal te Server, Pivotal Cloud Foundry. Git, Maven. Aspect] , {i 15
SEB R 2 AT RIS Spring N BN .

STS Mf+ 1 Pivotal tc Server f&H A& & WA, X /& — 17 Spring {16 Tomeat 1955
R % 4% . @it Spring Insight #§l 5 . tc Server #2141 17 — 4~ n7 A # v 1E 68 B & 19 P 52
AL 1T s ] Lk A 34 1R 30 2 Wy ]

STS ZFFAARHL IR T = IR %5 %5 4 H AR 1 0 R 7

STS g F # btk j2& http://spring. io/tools/sts/

9.1.2 Spring Kz B ik & il
1. BTk

Spring HEZE (1 {4 1 A S L AE G119 Java EE JF & B /K §6 T Web 2588, 4K
Spring W H 19 POJO {E G 8Y, TestNG Pl 3 5 & nl J1 281 L ixX & K o POJO & A 8 H
Spring o H AL 25 8% X G 1 52 B4k 2 H new FEAERF5E B, FRATT AT LLfE FH Mock X 4 L)
b 29 19 77 NGRS . A 2R B Spring M9 280 & 80, I8 A4 ACAS K5 A 15 bt 1 7 2 R 711k,
ROEA B T AT e, 640, nf DL G BRI s B L DAO sl 77 6iff 1 42 11 >k il i i 55 2
X2 AN TG B AE 12 47 oo Il I 177 ] 355 A B

X TR S B s 37 5t , Spring AEZRER ML LR LR ZL RN il SRR

1) Mock X[ %

(1) .

{1 org. springframework. mock. env #2 i T i % 2% Environment Fl PropertySource 1]
Mock B, MockEnvironment Fl MockPropertySource 1] A T J AN H 25 a0 11 I 3,
17T A8 2000 A AT 0 A S T S B T 1 11
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(2) JNDI,

f1 org. springframework. mock. jndi #24it T JNDI SPI (32 3, H T 4 i i £ 4 ol ok 37
i 0 i TR B INDT B, i an, 2R A L ACAS A Java EE 4R, JDBC £ ¥ I 55
7€ FAH A I TNDT 24 85 5 58 n] LA e 48 Bk, A6 W 3037 55t b 31 1T FH R ) A G A% R g

(3) Servlet API,

£ org. springframework. mock. web 2t T —2HZ5: 5 1) Servlet API # %75, Tl
il Web | F 3¢ & #8 Fad pE Ay . X SEBEHINT 22 02 5 X%F Spring 1) Web MVC HEZE A I 1,
H Hol e sl A4 (0 EasyMock) 8% 1] ¥£ 11 Servlet APT £ 4% 4 (41 MockObject)
AT

Spring MV C Test HEZL LT Servlet API #2#1%] 4,25 Spring MVC $2& {1t T — A4~ 4= 15 il

(4) Spring Web Reactive,

fJ org. springframework. mock. http. server. reactive #& it T ServerHttpRequest Hl
ServerHttpResponse 5 #1 52 B , Al - WebFlux W . 42 org. springframework. mock.
web. server FEE T4 T 33 BE AR L SR R B X 5 AL ServerWebExchange.,

2) RGN L SRR

(1) @

f org. springframework. test. util £ 7 T JLA~ A€ 5 o0 0 38 F 42 Bl 0 4 i) e F 119 3
FH2E .

X ReflectionTestUtils $& 41 1T —2H 3 T 5 S5 119 52 I O i, T AE i3 5o 08 s 201
WEIAEANA L I HIEAA setter Jrik A AE A BCE ol A a5 B 10198 7 % .

2 AopTestUtils 241k 17— 5 AOP MKW L T7 ik H T 3R B4 Spring A4 B 1)
X5 H. #ilan, 4 H EasyMock 8§ Mockito FE} H Spring 1€ HUG B 06 22 347 1T 11 %%
T S LR B0 2 1 I, 75 2 JE AopTestUtils #2119 774 .

(2) Spring MVC,

£ org. springframework. test. web £t | 28 ModelAndViewAssert, iX /|~ 23 0] DL Hi
JUnit, TestNG s AT fo] H-Ath 51 ol A HEZE — 2 H . H T4 3 Spring MVC Model AndView
PO 38

{# FH Model AndViewAssert Fil Spring Servlet API #5248 %} 42 (45| 411 » Mock HttpServletRequest ,
MockHttpSession) o] LA Spring MVC 45§l &5 4 28 POJO #E 47 ool ial, Wik 75 # X Spring
MVC HI REST #= il %% 5 WebApplicationContext Bt B i1 72 il i, , 75 2 {di FH Spring MVC Test
fE.

2. EE R

HE T FRATTAS 0 0 B B AR 55 A bk e 57 B — 2L 4E B X, spring-test B 3
AL T XA R 3 S XN E S LT T A org. springframework. test, 1 org.
springframework. test #&{it T —235 , ] T #4175 Spring 25 &% (19 4 BN 28, 3¢ Fp 42 Bl i 32
AN U T I FH R 55 b b0 B B I 4 R B PR oG I 2 . (AR, 5 ] Selenium #E 4T 8 AR
3K 1 7 1 U T 7 FH Al 55 i ol oS 28 2R 558 ) AH Lo L I3k B 3 2,
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1) & plii il H 5
Spring & MINA S Fr i EL HARIT -
o LEPNAPAT I HE Spring ToC 248 2277 .
o A test fixture S () MM 1 A .
o PSS T AR B i 3 55 R
o $&f Spring F5FE M EIE . T WIT A N B3 4a 55 5 3t .
2) X JDBC 4 i) 2 §°F
£ org. springframework. test. jdbc #& 1 | 28 JdbcTestUtils, X PR 17 —H I H
15 A A 4 1) B A D
3) TEfi
Spring $E0L T K 19 1 < FF Spring b AL, F2A W F L.
 Spring M i 7§ f#——Spring HEZ2 & {1k | — 28 Spring W %5 € 09 HE#E . M T M
Spring TestContext HEZL— i 17 #0528 AT 4E B 5L
e Spring PrUEE M ——Spring TestContext HEZL A 335 — BE br HE 1Y I f# (A J& Spring
3%y E TR
e Spring JUnit 4 M7 —— 2 88 A T SpringRunner. Spring JUnit # W 5% Spring
JUnit 4 37 AY HEF .
* Spring JUnit Jupiter M i — HHEH T SpringExtension $1 JUnit Jupiter (Efl
JUnits 51 4 A AT 1) T A
o I ECHY SO TE i —— R 2800 T 003800 1 vl DA AE JC i %
4) Spring TestContext fEZE
Spring TestContext fi£ 28 (Bl4J org. springframework. test. context) % ;] iz, Spring
I B 138 FH 1 3 A B 3l i B oC I 5 R A8 R K 32 . ELHE A A JUnie S5 0 5 HE 22 %)
Spring M FH #4703 A7 fF — 2E[a] B, Spring TestContext HEZE ] DL FR A1 GE W 45 & JUnit.
TestNG 25 | 20 HE 22 57 47 #9015 Spring [ H .
5) Spring MVC Test HEZE
Spring MVC Test #EZLFRIL T 45— 19 AP, ] T3 Spring MVC G5 . X 4~ API a] L)
Ml JUnit, TestNG sl AT o] HAD A HEZE — 2 fdi ] . Spring MVC Test HEZE & 2 T Servlet
APT #3200 A e . A 75 248 FH Servlet 254w .
6) WebTestClient
spring-test £ 75 ) WebTestClient (org. springframework. test. web. reactive, server,
WebTestClient) J] Tl WebFlux it 5 %% - Spring WebFlux /& Spring 5 5| A 1 3 45 S J
AR FENT Web L HHEZE

Al e o

9.2 Spring MVC Web /¥

R — A H Y Spring Web B, FH JUnit X7 3X A4~ #7500l . XF 1 0
A Java 2.1 E &% 3 #7500 W s (LS 4 55, BAFE % 1 2
Fl JUnit,Spring Test(MockMVC) #1 Spring Boot i Java {Ci% 5 Spring HEZL 1 3Z 4,



N E YNNG S €

AN E M STS 3.9, 4 A& —-Ri . Spring B H . 88 J5 32 17 . i iX > Spring Boot
I H .

9.2.1 fIZE—1 B8R/ Spring i A
B i — > fAj B4 Spring B BB ANE .
1. €1 — ) Maven In H

(1) 7 STS 1k $£ File>New—>Maven Project 3 HLI0 , 7£ % # Maven Tt H [ [n] 5
& H Create a simple project, J1[& 9.1 s,

rf"-I"ia'lnw.wl'n.ullil'urm'lI:-"‘m:'jec.:’( 5 o S
= e I
New Maven project
Select project name and location ﬁ

¥|Create a simple project (skip archetype selection)

Use default Workspace location
" Location: [ | Browse...

Add projeci(s) to working set

Working S-E:t:[ *[ More... l |
» Advanced

|
@ | <Back || _Net» [ Finish |[  Cancel

K o9.1 A& Maveni Hm 5 1

(2) By Next ¥4 . 5 A Group Id. Artifact Id, 40 9. 2 i/~ .

' New Maven Project - i == X
New Maven project i_
Configure project
Artifact
Group Id: com.hzcollege v
|| Artifact Id: gs—testing—webl -
Version:  0.0.1-SNAPSHOT - "
Parent Project
Group 1d: - M
Artitact 1d: -
Version: - | Brown...l l Clear
|
b Advanced
@ | <Back | mNex> |[ Enish || Cancel
— - |

9.2 4IE Maven i H [a] § 2
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(3) B Finish #4  fEAL 00 %6 Z5 Hh B 01 H gs-testing-web, Hi1; pom. xml T, {11 [& 9. 3

PR .

igate Search Prq Run Help
RO H -0 - Q- A -EFC-SC VDD

F IR IR S Quick Access | 9 | )
[ Package Explorer &2 = 0 | [ gs-testing-web/pom.xml E:EI = 0 E
BES|e ~ 1= <project xmlns="http://maven.apache.orq/POM/4.0.0" xmlns* | 8:
4 & gs-testing-web 2  <modelVersion>4.0.0</modelVersion> ]
@ sr/main/java 3 <groupld>com.hzcollege</groupId> &

(2= src/main/resources 4 <artifactld>gs-testing-web</artifactld> %

B srcftest/java 5  <version>@.0.1-SNAPSHOT</version>

> @A JRE System Library [J25E- | &
b = srC

b 3 Servers -
> ;‘,35' Spl'lrlg-p-etcﬁmc [bDDt] [EIE‘U'I‘( 1 %I L3

@ src/test/resources

6 <ipr~oject>|

= target
M pom.xml

ﬂvemewlﬂepmﬂennﬁ Dependency Hierarchy | Effective POM | pomaxml

$lServ.. 2 @ Boot. = B 0 errors, 12 warnings, 0 others

& Server - Pivotal tc Server Dey > & Warnings (12 items)

i * | Bl Console =g Progress Eﬂ Problems &3 e T =0

E%O& mg v |Descipton

] . [ 1 | b
| Writable | SmartInsert | 6:11

K 9.3 Maven I H € & 5E i

(4) B pom. xml X4, U0 T

<?xml version="1.0" encoding = "UTF — 8" ?>

< project xmlns = "http://maven. apache. org/POM/4. 0. 0" xmlns:xsi = "http://www. w3. org/2001/

XMLSchema — instance"

xsi: schemalocation = " http://maven. apache. org/POM/4. 0. 0 http://maven. apache. org/xsd/

maven—4.0.0. xsd">

< modelVersion> 4. 0.0 </modelVersion >

< groupld > org. springframework </groupld >
<artifactId> gs — testing — web</artifactId>

<version>0.1.0</version>

< parent >
< groupld > org. springframework. boot </groupId >
< artifactId > spring — boot — starter — parent </artifactId>
<version> 2.0.3. RELEASE </version >

</parent >

< dependencies >

< dependency >
< groupld > org. springframework. boot </groupId >
< artifactId> spring — boot — starter — web </artifactId>
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</dependency >

< dependency >
< groupld > org. springframework. boot </groupld >
<artifactId> spring — boot — starter — test </artifactId>

< scope > test </scope >
</dependency >

</dependencies >

< properties >
< java.version> 1.8 </java. version>

</properties >

<build>
< plugins >
< plugin>
< groupld > org. springframework. boot </groupId >
<artifactId> spring — boot — maven — plugin </artifactId>
</plugin >
</plugins >
</build>

</project >
(5) EALWYEE 119, 47 sre/main/java, 7E 58 1 PR EESE B, 8 New—Folder 3¢
I, E Y New Folder 7 I #i A Folder name, I0& 9. 4 i s,

|| Folder

Create a new folder resource. ﬁ

Enter or select the parent folder:

¢ 2
-l gs-testing-web [boot] -

' (= .settings ‘
4 [~ src
4 (= main
(= java
= resources
b (= test e

| gs-testing-web/src/main/fjava

Folder name: hello| /

Advanced == I "I

@

B o4 HrEscik
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(6) Mgy Finish ¥4, 808 7 — R 9019 Java Maven T H , 401& 9. 5 s,

't:, sts - gs-testing-web/pomam|

File Edit Source Refactor Mavigate Search Project Run Design Window Help
B WU 2@ -0 weo[C % -0- Q-8 -B - BEG - OC 5> @
i '%"ﬂ:'{::"_':"}' Quick Access |g|
[ Package Explorer 2 | =M [m| gs-testing-web/pomaxm| &2 =0 !
BE|e ¥ 1 <?xml version="1.8" encoding="UTF-8"¢> ~ | E=
4 i gs-testing-web [boot] =+ 28 <project xmlns="http://maven.apache.orq/POM/4.0.8" xmlns [
4 & src/main/java 3 xsi:schemalocation="http://maven.apache.org/POM/4.6. 2
[EE_T?] 4 <modelVersion>»4.0.08</modelVersion> a | %
& src/main/resources 5 0 —
B srctestfjava 6 <groupld>org.springframework</groupld> -
& srcftest/resources =] . . . 2
> @ JRE System Library [)2 7 <artifactIdrgs-testing-web</artifactId> =
b mA Maven Dependencies 8 <version>@.1.0</version> 0
[ = src 9 ——
£ target 10% <parent>
M pom.xm 411 <groupIds>org.springframework.boot</groupld>
b &3 Servers =] 12 <artifactId>spring-boot-starter-parent</artifact
) —— | 13 <version»2.0.3.RELEASE</version>
% Serv.. &2 @ Boot. = O 1: <fparen-t>
O EE - i
€& Server - Pivotal tc Server Dev 16@ <dependencies>
17¢ <dependencv> -
i 3
L — — ¢ Overview Dependencies Dependency Hierarchy | Effective POM pom.:mll

hello - gs-testing-web/src/mainfjava | Writable | SmartInsert | 41:11 :

B 9.5 ek sgml

2. €IE Spring & #l 8%

(1) fEAL Y8 2 115, 47 i sre/main/java B0 F [ hello, fE# PR, B FE
New—Class s B0I0 . {EFr @& iP5 A K44 HomeController, WA 9. 6 s,

f )

Java Class
i Create a new Java class. @

Source folder: gs-testing-web/src/main/java Browse...
adage el
"] Enclosing type: [ | | Browse... |
Name: HomeController |
Modifiers: @ public © package | private  ( protected

[T abstract [|final [ static
Superclass: Javalang.Object Bm—
Interfaces: Add...

Rammiia

Which method stubs would you like to create?

["] public static void main(String[] args)

[ Constructors from superclass

Inherited abstract methods
Do you want to add comments? (Configure templates and default value here)
[7] Generate comments
@ Finish Cancel |

K 9.6 HEdk
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(2) Hi; Finish 81 B i 45 P B 8 HomeController. java, ZE 9. 7 s .

© sts - gs-testing-web/src/main/java/hello/HomeControllerjava - Spring Tool Suite W e i iy
File Edit Source Refactor Navigate Search Project Run Window Help
DR OO PRA+RFPEI # - O-Q "B - - BR G- dSF~®d
BRI RS SRR S Quick Access E|@
{4 Package Explorer &2 = 0  [m gs-testing-web/pom.xml [/] HomeController java EEW = 0 E
B%|% v [ 1 package hello; ~ e
4 [ gs-testing-web [boot] - p) — ||
4 @ sro/main/java 3 public class HomeController { &
4 8 hello A ~
i [J] HomeController 5 } —
(® src/mainfresources 6 =
@ src/testfjava = =]
2 sroftestfresources = ‘
» @\ JRE System Library [J2 r-ri
> @ Maven Dependencies '
b (= src |8
= target
M pom.xml il
- .

i Serv.. &2 @ Boot. — O
LO¢ EIL v

& Server - Pivotal tc Server De

4 U} * 1 -
| Writable | Smart Insert | 1:1

9.7 HrEEER

(3) B HomeController. java XU F .

package hello;

import org. springframework. stereotype. Controller;
import org. springframework. web. bind. annotation. RequestMapping;

import org. springframework. web. bind. annotation. ResponseBody;

(@Controller
public class HomeController {

(@RequestMapping(" /")
public (@ResponseBody String greeting() {

return "Hello World";

}

s I A 18 E GET . PUT,POST 25, X 2N A H T 11 f# . @RequestMapping
BRIAML I T HTTP 355K . 1l (@RequestMapping(method=GET) $5%E M 3| GET J5 ik,

3. ENMAERLZEITHY

LG8 J7 02K Web B AT WAR 3, SR 5 7% 3] Web IR 5545 . — AR L1
7 A — 2 37 L B Spring Boot 4@ H — 4~ main(O) J7 5 Web B F B 1)
Tomecat FT4L 5 1] LLIAAT Y jar X . BG4S — 1> Application &,

src/main/java/hello/ Application. java XU F .
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package hello;

import org. springframework. boot. SpringApplication;

import org. springframework. boot. autoconfigure. SpringBootApplication;

(@SpringBootApplication
public class Application {

public static void main(String[ ] args) {
SpringApplication. run(Application. class, args);

}
}

L i) s S A, fd FH T 1 i (@ SpringBootApplication s (@ SpringBootApplication
] DL @Configuration, @EnableAutoConfiguration, (@ ComponentScan ¥ f## , faj 14
Spring WL & .

* (@Configuration: ¥ F2Fr1¥ H Bean,

* (@EnableAutoConfiguration: 51F Spring Boot % B S i 4¢ . HoAth Bean 14 #p & M

W HIH N Bean,
e @ ComponentScan: 2 f Spring 7£ hello 1 P 2% % o fth 4H 4 . e &5 . R 4% . 1 15
Spring 1] 4% 3] HelloController,

I Ah % T Spring MVC N H, 3 & 22 84 I % @ EnableWebMve, iX 4~ 1 fi# 1% Spring
. BRE R Web N, H72 .Y Spring Boot EHIFN K 4L A spring-webmve i, B4 H
o N (@EnableWebMve ¥ it .

MainO) Jr i H T Spring Boot ) SpringApplication. ranO Jr B v . FA1E &=
2, P st E A —17 XML, % F web. xml, X~ Web i FH & 100% 4} Java [,
%A W EALPRAL G5 Spring I A B ) 450 391 e .

9.2.2 14T Spring M A

FEAL YE 7 1A A iy pom. xml. £E5UH I PRFESE A A, £ Run As—1 Maven Build
ST, fEis TR E B H ) Goals SUAHE % A spring-boot:run, WA 9. 8 Jlrs,

M Run ¥4 . %5 F Maven #5521, WA 9.9 PR,

L6 0] W A Hb ik B2 g A http: //localhost: 8080 % /s Hello World, W 9. 10 /s .

9.2.3 ik Spring K A

B — A fE R G LK — P R SRR, B AE pom. xml XA
14 238 Bl 1Y) Spring Test #Cfi

< dependency >
< groupld > org. springframework. boot </groupId >
<artifactId> spring — boot — starter — test </artifactId>
< scope > test </scope >

</dependency >
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! Edit configuration and launch.
| »

Name: gs-testing-web

;E Mﬂi_I\‘ JRE} @ Hefreslﬂ ﬁf Sﬂ-urce\] m Emn'rcmmenﬂ B C-omrnun.l A
Base directory: "

${project_locgs-testing-web}

| Workspace... | | File System...| | Variables...

Goals: spring—b-c:—n’t:rur‘

Profiles: L
User settings: E\apache-maven-3.5.2\conf\settings.xm|
Workspace... | | File System... | | Variables...
| Offline Update Snapshots

Debug Output Skip Tests Non-recursive

Resolve Workspace artifacts

1 ~ | Threads

Parameter Name  Value Add...

9.8 Bz TACE

rg m-pwsm

Fle Edit Source Refactor Navigate Search Project Run Window Help
- R @ 0w @ECPAvFEIN $-0 - Q-0 - - BERG-OSF -2
BRI RA SR A QuickAcce&séJQ|@
 Package Explorer 22 = B  [M gs-testing-web/pom.xml [J] HomeController java 4] Applicationjava &2 =0 T
E % .‘-‘ - i L3 - - - " -~ -
4 B3 gs-testing-web [bLG:; 3¢ import org.springframework.boot.SpringApplication;|| E
b & src/mainfjava i 5 ) . ) =
B8 src/mainfresources | 6 @SpringBootApplication 2
@ src/test/java 7 public class Application [{

8

AT R T [ P R B D N [ R o ML DI o [ T

1 b

 srctest/resources i
> Bk JRE System lerﬂr_llr [J25E- i
> m\ Maven Dependencies

b = src .- Consaole Eﬂ] =d Progress E Problems = O |
(> target SEaX% BEEREE -8 BE
b pom.xmi gs-testing-web [Maven Build] D:\Program Files\Java\jdk1.8.0_121\bin\javaw.exe (2018565248 T59:09:44)
b ESEI'WFS IEI’IdIIUJ_l.'_'I'I'IdPPJ_IIE H l'ldppl.'_'l.l 'lLfEI'I'UI'JJ' e PUUJ.J_L UI'E.bPI'J_IIEI ~
b 28 spring-petclinic [boot] [devic IgHandlerMapping : Mapped "{[/error],produces=[text/html]}" on
3 i v |.HandlerMapping : Mapped URL path [/webjars/**] onto handler
HandlerMapping : Mapped URL path [/**] onto handler of type

it Serv... 21 @ Boot.. — O

Ex0& mE v
& Server - Pivotal tc Server Day

IExporter : Registering beans for IJMX exposure on start
‘omcatWebServer : Tomcat started on port(s): 8080 (http) with
: Started Application in 3.551 seconds (JVM ay

) FRSSSCTTT— A (I 4

& 9.9 #H4T Maven 2474 % 5¢ i,
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ol localhost=8080

C @ localhost: 8080

Hello World

& 9.10 /[ Web L H

HIK , H@RunWith Fil@SpringBoot Test {1 fiff Al — > 2 4, 77 H=01) gt — 4~ I3 A 4
src/test/java/hello/ ApplicationTest. java LU0 F .

package hello;

import org. junit. Test;
import org. junit. runner. RunWith;
import org. springframework. boot. test. context. SpringBootTest;

import org. springframework. test. context. junit4. SpringRunner;

(@RunWith(SpringRunner. class)
(@ SpringBootTest
public class ApplicationTest {

(@Test
public void contextlLoads() throws Exception {

}
}

LE ) s 4 S 5, 3 i @ SpringBoot Test £ UF Spring Boot £ 4% 3= Mt B 2 (5 4n , e
H1@SpringBootApplication 7 fif it 28 5 /& 32 BC ¥ 28, {# H 32 Bic ¥ 26 15 3 Spring W |
3

Al LIAE IDE s{ a8 247 mvn test $0A7 3 A4~ W0 2 F 461] . 3¢ 4 3000 32 461 46 0 33 ok

s 1 T 2 T A 5 Bl N e = S R Y e

src/test/java/hello/SmokeTest. java 3CFUIF -

package hello;
import static org. assertj. core. api. Assertions. assertThat;

import org. junit. Test;

import org. junit. runner. RunWith;

import org. springframework. beans. factory. annotation. Autowired;
import org. springframework. boot. test. context. SpringBootTest;

import org. springframework. test. context. junit4. SpringRunner;

(@RunWith(SpringRunner. class)
(@ SpringBootTest
public class SmokeTest {
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N

(@ Autowired

private HomeController controller;

(@Test
public void contexLoads() throws Exception {
assertThat(controller). isNotNull();

}

e b ey s AR 1 i @ Autowired #% Spring HE B2 5], Spring HE 28 A8 ) 2 Jr 12
BATRNE A H 2% . FRATEH T Assert] (assertThat () 45) /s Il i B 5 .

% 55 0 3 5] AW 2 T AT R . S, Ja sh B HT . ot W i 422, A& ik HT TP 35 K A
i J37

src/test/java/hello/ HttpRequest Test. java XU F .

—

package hello;

import org. junit. Test;

import org. junit. runner. RunWith;

import org. springframework. beans. factory. annotation. Autowired;

import org. springframework. boot. test. context. SpringBootTest;

import org. springframework. boot. test. context. SpringBootTest. WebEnvironment;
import org. springframework. boot. test. web. client. TestRestTemplate;

import org. springframework. boot. web. server. LocalServerPort;

import org. springframework. test. context. junit4. SpringRunner;
import static org. assert]j. core. api. Assertions. assertThat;

(@RunWith(SpringRunner. class)
(@ SpringBootTest (webEnvironment = WebEnvironment. RANDOM PORT)
public class HttpRequestTest {

(@LocalServerPort

private int port;

(@ Autowired
private TestRestTemplate restTemplate;

(@Test
public void greetingShouldReturnDefaultMessage() throws Exception {
assertThat(this. restTemplate. getForObject("http://localhost:" + port + "/",

String. class)).contains("Hello World");

}
FEALP N A T A Ay pom, xml, 7858 9P HESE i, 2888 Run As—>6 Maven Test
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ST, MERIIEWE 9. 11 s,

rc m-gs-tﬂting-wub!srcftustfmnlttpﬂaquu;ﬂ:g'wa-Spﬂ:g T_uul_Suitu —‘ E@ﬁ
Fle Edit Source Refactor Navigate Search Project Run Window Help

B -ERE-DNVOECPAvREN - O- Q- B - - B R G- Oy -

RER AR =R A= R Quick Access | =1 |@

[ Package Explorer &2 = 0O "

gs-testing-... J| ApplicationT... J| SmokeTestjava [/] HttpRequestT... &2 ™ = B Eh
BES|e ~ 5 d |e=
4 [ gs-testing-web [boot]  » 6 import urg.springframewur‘k.beans.Factury.annotation.Autc@ ||
4 @ sr/mainfjava 7 import org.springframework.boot.test.context.SpringBootT &
4 @helo 8 import org.springframework.boot.test.context.SpringBootT =
‘l > ) Applicationjava) 9 import org.springframework.boot.test.web.client.TestRest
i 4] HomeController .
: 10 import org.springframework.boot.web.server.LocalServerPg -
@ src/main/resources I o ] . “
4 (& srcftestfjava ;
4 8 hello ' B Console 2 =g Progress [*. Problems S
- 4] ApplicationTest. S m X % | B BB E'd| B @
b 4] HitpRequestTes =terminated> D:\Program Fles\Java\jdk1.8.0_121\bin\javaw.exe (2018565248 F59:31:19)
[ EI SmﬂkﬂTﬁLJﬂVﬂ LOLO-U0-£9% £1 .00 .97 .42 LN FFrlsgE —— - l IIII'I.'_'dl.I—JJ Lo .
& srcftest/resources i [INFO]
3 = : y [INFO] Results:
[INFO]

o serv. i@ Boct. = B [INFO] Tests run: 3, Failures: @, Errors: 0, Skipped: ©
E%0¢ ®E Y INFO]

& Server - Pivotal tc Server De

[INFO] === === mmmmmmmmmmm e o e mm e e 3
[INFO] BUILD SUCCESS a

« | i r 3

A —

B 9.11 55 1 KIAT Maven M 4E %5 52 B

L1 (% A R F T webEnvironment=RANDOM_PORT LB WL 115 2 Web
Al %% 45« @ LocalServerPort 74 A ¥ I

B— NI EREAUE B Web li55 45, Rl Web b HIJZ . Spring HEZ2 40 2 322 i 3| 1)
HTTP iR . 1L 4l o . X 2 # FH Spring #EZ2 ¥ MockMve 1, F A0 DL {#E H
T fi# (@ AutoConfigureMockMve #1124 19 ] 28 FH 441

src/test/java/hello/ ApplicationTest. java LU0 F -

package hello;

import static org. hamcrest. Matchers. containsString;

import static org. springframework. test. web. servlet. request. MockMvcRequestBuilders. get;
import static org. springframework. test. web. servlet. result. MockMvcResultHandlers. print;
import static org. springframework. test. web. servlet. result. MockMvcResultMatchers. content;

import static org. springframework. test. web. servlet. result. MockMvcResultMatchers. status;

import org. junit. Test;

import org. junit. runner. RunWith;

import org. springframework. beans. factory. annotation. Autowired;

import org. springframework. boot. test. autoconfigure. web. servlet. AutoConf igureMockMvc;
import org. springframework. boot. test. context. SpringBootTest;

import org. springframework. test. context. junit4. SpringRunner;

import org. springframework. test. web. servlet. MockMvc;
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(@RunWith(SpringRunner. class)
(@ SpringBootTest

(@ AutoConf igureMockMvc

public class ApplicationTest {

(@ Autowired

private MockMvc mockMvc;

(@Test
public void shouldReturnDefaultMessage() throws Exception {
this. mockMve. perform(get("/")).andDo(print()).andExpect(status(). isOk())
. andExpect(content (). string(containsString("Hello World")));

}

FE X AL A B s, AT 3 T Spring N R HEEE IR 3 Web RS 75, 0]
VL 3 @ WebMvcTest 7 fiff , 41800328 35 [ 456 /) 3) Web 1 )2, WebLayerTest. java [t
FEACH W~ H P RIZBEWE £ 4 import 154]) .

src/test/java/hello/WebLayerTest. java L 41F :
(@RunWith(SpringRunner. class)

(@ WebMvcTest

public class WebLayerTest {

(@ Autowired

private MockMvc mockMvc;

(@Test
public void shouldReturnDefaultMessage() throws Exception {
this. mockMvc. perform(get("/")).andDo(print()). andExpect(status(). isOk())
. andExpect(content( ). string(containsString("Hello World")));

}

X A1 6] 1) W55 A — 4 0 B — 5 B AS TR 19 2 AR 34 13K H 48] P, Spring
Boot {3 Bi4L 1 Web N H =« TANJE A~ Spring W H L F3C., EA 26 a4 190 H
FAT 2 ] LLAY S ] 4k oA 4 i g5, B Ao, BE T i @ WebMvceTest ( HomeController.
class),

EALNYE 5 1T A i pom. xml, 763 H PR BAH , #E$E Run As—>6 Maven Test
TR, R E R e W 9. 12 PR

B H A 1E IR AT HomeController A& JE & A fA 1 IR AMKEIOC R, b 17 B H
s , WATE—DH a5 5l A — D HAPRFF greeting, {# HIPIA4~2S: GreetingController
H1 GreetingService . GreetingController 23K H#i T GreetingService 25,

src/main/java/hello/GreetingController. java X401 F .



File Edit Source Refactor Navigate Search Project Run Window Help

RURECRA CRER NR

H Package Explorer 213‘| = 0O | [J] ApplicationTest.java 4] WebLayerTestjava i3 =0 |z

) _ B ~ 3= import org.junit.Test; C |

’;:::;?:jwl ~ 4 import org.junit.runner.RunWith; =]
™ he”GJ import org.springframework.beans.factory.annotation.Autc 2

> [1) Applicationjava
> [§) HomeController.java
@ sr¢/main/resources

4 | T ]

DR - QwWOERPAvRFEN -0 - Q-8 - - BHF- SV -3

5
6 import org.springframework.boot.test.autoconfigure.web.s
7
2

Quick Access j =1 |

import org.springframework.test.web.servlet.MockMvc;

b

8 srcftest/java
4 88 hello ~ | B Console 2 =g Progress §. Problems Ju JUnit = 0
> [J] ApplicationTestjava & m X % | B BB |§"',-'| B v| B e
» [4) HitpRequestTestjava <terminated> D:\Program Files\Java\jdk1.8.0_121\bin\javaw.exe (2018568240 TF410:02:26)
> 4] SmokeTestjava [INFU] -
> ] WeblayerTestiava  _ ' [INFO] Results:
| —T— * | [INFO]
M Serv.. 2 ® Boot.. = B [INFO] Tests run: 4, Failures: @, Errors: @, Skipped: ©
%50 e [INFO]
&, Server - Pivotal tc Server De [IMFO] _______________________________________________________
[INFO] BUILD SUCCESS 4

rTnecnl -
“ | i | N ™~ r
pomxml - gs-testing-web

E 9.12 & 2 IKIAT Maven i 4T 55 5 A

package hello;

import org. springframework. stereotype. Controller;
import org. springframework. web. bind. annotation. RequestMapping;

import org. springframework. web. bind. annotation. ResponseBody;

(@Controller
public class GreetingController {
private final GreetingService service;
public GreetingController(GreetingService service) {
this. service = service;
}
(@RequestMapping(" /greeting")
public (@ResponseBody String greeting() {

return service. greet ();

}
src/main/java/hello/GreetingService. java X0 F .

package hello;
import org. springframework. stereotype. Service;
(@Service

public class GreetingService {
public String greet() {
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return "Hello World";

}

Spring A 3 1 A GreetingController %] GreetingService 1) #fi ( GreetingController [£) ¥4 &
AR T Spring IXMKER S R . S T H@WebMveTest 45 il &% GreetingController,
o 2l AR .

src/test/java/hello/ WebMock Test. java XU T .

package hello;

import static org. hamcrest. Matchers. containsString;

import static org. mockito. Mockito. when;

import static org. springframework. test. web. servlet. request. MockMvcRequestBuilders. get;
import static org. springframework. test. web. servlet. result. MockMvcResultHandlers. print;
import static org. springframework. test. web. servlet. result. MockMvcResultMatchers. content;

import static org. springframework. test. web. servlet. result. MockMvcResultMatchers. status;

import org. junit. Test;

import org. junit. runner. RunWith;

import org. springframework. beans. factory. annotation. Autowired;

import org. springframework. boot. test. autoconfigure. web. servlet. WebMvcTest;
import org. springframework. boot. test. mock. mockito. MockBean;

import org. springframework. test. context. junit4. SpringRunner;

import org. springframework. test. web. servlet. MockMvc;

(@RunWith(SpringRunner. class)
(@WebMvcTest (GreetingController. class)
public class WebMockTest {

(@ Autowired

private MockMvc mockMvc;

(@MockBean

private GreetingService service;

(@Test
public void greetingShouldReturnMessageFromService() throws Exception {
when(service. greet()). thenReturn("Hello Mock");
this. mockMvc. perform(get("/greeting”)).andDo(print()).andExpect(status(). isOk())
. andExpect(content( ). string(containsString("Hello Mock")));

}

Fl@MockBean B # FIIE A T GreetingService [FR L CR N5 R SCELABER 31 .
i FH Mockito X B Wi v .

EALWYE B 19, A7 pom. xml, 765 H RS, ¥E£E Run As—>6 Maven Test
TR, A R I A 9. 13 B
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’ = sts - gs-testing-web/src/test/java/hello/WebLayerTest.java - Sprilﬂnol Suite

B e flrO OO

|8 Package Explorer 2 = 0O
BS|e ¥
4 &3 gs-testing-web [boot] =
b @ srcfmain/fjava
&% src/main/resources
4 [# creftestfjava
4 ff hello
¢+ [1) ApplicationTest.
b [J) HitpReguestTes
b [4) SmokeTestjava —
b [1] WebMockTest:
|4 WebLayerTestj:
8 sreftest/resources

File Edit Source Refactor Navigate
R-EHe®-2wieeiP 4

[ [ & o |
Search Project Run Window Help

S i~ 0O - Q- -R-MU G- ™S 5 ->:Q
=gl £

= B8

e &

Quick Access

] WebLayerTestjava &2

e
1 package hello; A

m | »

static
static
static

org.hamcrest.Matchers.containsString;
org.springframework.test.web.servlet.reque
org.springframework.test.web.servlet.resul

import static org.springframework.test.web.servlet.resul

'inl'lnnr'l' ctatic oro.cnrineframownrk . tect weh.cearvliet . recnl ™
L 1 b

= import
import
import

= " LN L W pa

B Console 2 | & Progress [*! Problems Ju JUnit = O

S EX% EEFEEPrE--186

<terminated> D:\Program Files\Java\jdk1.8.0_121\bin\javaw.exe (2018356248 F510:50:41)

» @\ JRE System Library )= _  [INFO] Results: a
< m " [INFO]
B Serv. 2 ® Boot. = [INFO] Tests run: 5, Failures: @, Errors: @, Skipped: @
. INFO
'--l] %\ n ﬁj = EII' = %INFO% ______________________________________________________
€ Server - Pivotal tc Server De | 1 10001 BUTLD SUCCESS 3
[INFO] -----------cmmmmmmr e e e e - b
«| n . N ’

[6..“3 Spring MVC Web A |

E 9.13 % 3 IKIAT Maven i AF % 58 A,

I i i

) 27 AR5 > G A A S A I a7 A 2 SR AR ME . — A 4F 1 5 2 T 1 R 2 5 s B
15 H A PEACHS T AT = B LA SRR SR,

Spring B 77 #2 it T —

1~ Spring W 75 W1 H Spring PetClinic Sample Application

(SPSA . https://github. com/spring-projects/spring-petclinic) . SPSA il H (%) 73 s B HE T
Spring Boot Ml Thymeleaf ], SPSA A JLANr X H T A R 094 AR 328119 SPSA w H

AL IR 9.1 R,

9.1 RGITIE SPSA 4 X

S RUNEEA

Fr A& R

spring-framework-petclinic

3 F XML fid B 1Y Spring #2282 . JSP 2 A EH A (JDBC, JPA
Spring Data JPA)

javaconfig branch

Y spring-framework-petclinic 2 A< 4 [A] , A [[] 49 J& H Java BC & CE
7 XML B &

spring-petclinic-angularjs

Angular]S 1. x,Spring Boot fl Spring Data JPA

spring-petclinic-angular

Petclinic REST API (spring-petclinic-rest) i Angular 4 Hij ¥

spring-petclinic-microservices

H Spring Cloud ¥ & Spring Petclinic B 437 2 it 2=

spring-petclinic-reactjs

React]S (TypeScript) # Spring Boot

spring-petclinic-graphgl

¥ T React Appolo, TypeScript fl GraphQL Spring boot starter B
GraphQL R4

spring-petclinic-kotlin

spring-petclinic f¥) Kotlin it 4<

spring-petclinic-rest

f5 % REST API
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9.3.1 7 STS HEANRHIIn BRI

B GH Git sy 2K b 1t H 34T .

git clone https://github. com/spring — projects/spring — petclinic.git

SRIGAE STS ik File—Import 3¢ H0.I01, /£ 5 A 0] & #, & J} Maven. £ £ Existing
Maven Projects, @1[& 9. 14 fif 75,

-

Select

i Import Existing Maven Projects H

Select an import wizard:

type filter text

b = Install -
b (= Java EE
4 [~ Maven
H Check out Maven Projects from SCM
E Existing Maven Prqied:s‘
0, Install or deploy an artifact to a Maven repository
ﬁ Materialize Maven Projects from SCM
i = Oomph
b (= Plug-in Development
I = Remote Systems
I = Run/Debug
I = Tasks

[ = " gifepepe—"

i

@ | <Back || Next> || Finish || Cancel

Bl 9.14 S A Maven Ti { 0] F 1

My Next $%48 , FF .5 Browser 81, 38 B H Git 4y 2 K 19 304 ¢ spring-petclinic,
W 9. 15 s,

iy Finish #3281, 726 A1 00 % 7 11 & & JF spring-petclinic, 22 7 pom. xml, W& 9. 16
/RN

Fiihi pom. xml, FFEHE Run As—2 Maven Build 3¢ 5000 gF 77 44 #2 , #y 8 i oh J5 L 76 SO
J& spring-petclinic-master\target 4 i, 4 spring-petclinic-2. 0. 0. BUILD-SNAPSHOT.

jar, 1E Windows v 2175 A 1 6y 2 J3 20 6 i H]
java — jar spring — petclinic— 2.0. 0. BUILD — SNAPSHOT. jar

A6 0 % g HbhE R f A http://localhost: 8080 177 10] 7~ 441 i FH
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Maven Projects
Select Maven projects

Root Directory: D:\TestLab\spring-petclinic - | Browse... I

Projects:
W] /pomxml org.springframework.samples:spring-petclinic:2.0.0.BUILD Select All

Deselect All

Select Tree

Deselect Tree

e ——————
[T] Add project(s) to working set

l spring-petclinic

El® %~0~-Q-~-m - - BH G- S PP L ~FflroorD
Quick Access ‘J g|

12 Package Explorer il = O | [|W spring-petelinic/pem.xml EE] = 0 | =
B% | L © Overview Project build error: Non-resclvable parent POM for org.springframework.samples:s (Click for details) [ ~ | &
v = Servers - =
4 B3 spring-petclinic [spring-petclinic Artifact - Project Bl &
4 By sre . Group Id: org.springframework.samples Name: petclinic | Jg
[ [Ei main '
b By test Artifact Id:  » spring-petclinic URL:
[} docker-compose.yml Version: 2,0.0.BUILD-SNAPSHOT Description:
= mvnw . .
Packaging: ar -
[E] mwvrw.cmd oing: |
B i e —————
readme. - &

[ sonar-project.properties -
1 m r B Console 31 =g Progress :_ Problems ™ 2 - E 1"l E @ = O

# Servers 27 @ BootDas.. = B Noconsolesto display at this ime,

EHOY EE 7
€ Server - Pivotal tc Server Develope:

| Writable | Smartinsert | 1:1

Bl 9.16 5 A Maven I H 5¢ i,

9.3.2 K4

SPSA /w30 Hid 75 T 4F JUnit 4 3358 T Spring TestContext fEZL [T EE . K 3K 43l
I e &Pt % £ 28 AbstractClinicServiceTests 1, F I LA H spring-framework-petclinic
F 5] XTACHE A — 2o 8, AE STS AL YW 7 11, B -3 H spring-framework-petclinic, 41
9. 17 iR,

%5 ValidatorTests j&— /38 (19 JUnit 31502, 544009 JUnit 80000 5 A R 1 2
BT B WS asserg ((EGE11Y JUnit i FI9 /& Hamecerest Wi 5 %) .
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4 55 spring-framework-petclinic
4 B crcfrmain/java
> 1 orgspringframework.samples.petelinic
> ## org.springframework.samples.petclinic.model
> @ org.springframework.samples.petclinic.repository
> M orgspringframework.samples.petclinic.repository.jdbe
> ## org.springframework.samples.petclinic.repositoryjpa
» M orgspringframework.samples.petclinic.repository.springdatajpa
> ## org.springframework.samples.petclinic.service
> ## org.springframework.samples.petclinic.util
> 1 org.springframework.samples.petclinicaweb
I (™ src/mainfresources
4 B srcftestfjava
4 {8 org.springframework.samples.petclinic.model
» I ValidatorTests,java
4 8 org.springframework.samples.petclinic.service
>[4 AbstractClinicServiceTests.java
> |[4] ClinicService)dbcTests java
» 4] ClinicServicelpaTests.java

» 4] ClinicServiceSpringDatalpaTestsjava

4 B org.springframework.samples.petclinicweb
> 4] CrashControllerTests java

J] OwnerControllerTests.java

1J] PetControllerTests.java

J] PetTypeFormatterTests.java

L™ A7 L7

w

J] VetControllerTests java
J] VisitControllerTestsjava

=~

& 9.17 7~ H spring-framework-petclinic B %5 14

25 AbstractClinicServiceTests 7&— 11525 . E & ClinicService £ i 2 1 325,
AbstractclinicServiceTests & H-F25{# FH T Spring TestContext fEZE )40 F At 5 -

* Spring 1oC ZFERZEAT, 1] LA 48 XA T 22 18] 1) A 00 2225 11 1 8 1) ]

o test fixture SCPIKHE A, BEWRE AT ELPAT N R )y B 3e&k, #Flan, 762k
AbstractclinicServiceTests 7, H 1 i (@ Autowired Fr i 55 4] 28 & clinicService,

o HIFE, B AT A AR A S S AT, BOANE L 22 A 3l [kl
o DA, Bt 3 G A el DL A O o0 OSE EIR A AT L2 4E teardown 7 ik
SE SRR A TN

o W H I F3C ApplicationContext, JH T i 3 bean £ 4k .

5 AbstractClinicServiceTests [ &2 /CHE 40 F .

package org. springframework. samples. petclinic. service;
//import ...

public abstract class AbstractClinicServiceTests {

(@ Autowired
protected ClinicService clinicService;

(@Test

public void shouldFindOwnersByLastName() {
Collection < Owner > owners = this.clinicService. findOwnerByLastName("Davis");
assertThat(owners. size()). isEqualTo(2);
owners = this.clinicService. findOwnerByLastName("Daviss");
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assertThat (owners. isEmpty()). isTrue();

(@Test

public void shouldFindSingleOwnerWithPet() {
Owner owner = this.clinicService. findOwnerById(1);
assertThat(owner. getLastName( ) ). startsWith("Franklin");
assertThat(owner. getPets().size()). isEqualTo(1);
assertThat (owner. getPets().get(0). getType()). isNotNull();
assertThat(owner. getPets().get(0). getType().getName()). isEqualTo("cat");

(@Test
(@Transactional
public void shouldInsertOwner() {
Collection < Owner > owners = this.clinicService. findOwnerByLastName("Schultz");

int found = owners. size();

Owner owner = new Owner();

owner. setFirstName("Sam");

owner. setLastName("Schultz");

owner. setAddress("4, Evans Street");

owner. setCity("Wollongong");

owner. setTelephone("4444444444");

this.clinicService. saveOwner(owner) ;
assertThat(owner. getId(). longValue()). isNotEqualTo(0);

owners = this.clinicService. findOwnerByLastName("Schultz");
assertThat(owners. size()). isEqualTo(found + 1);

1 i A o i @ Autowired A VE S5 4l 22 B clinicService S gl B I X 5. TE
fift (@ Test briE 7 shouldFindOwnersBylLastName() 25 Wi 77 2, 11 f# @ Transactional
briE 7 s shouldInsertOwnerO)7E A & 3 % 47T .

{5 AbstractClinicService Tests 128 #1 . 4 H {4 ##% (@ ContextConfiguration 45 P Spring
context B B X . 25 AbstractClinicServiceTests A — I~ f J5. ClinicService]dbcTests
ClinicService]paTests Fl ClinicService]paTests ., ] 41, F 25 ClinicService]dbcTests [ = 2 4
nE .

package org. springframework. samples. petclinic. service;
//import -
(@ContextConfiguration(locations = {"classpath:spring/business— config.xml"})

(@RunWith(SpringJUnit4ClassRunner. class)
(@ActiveProfiles("jdbc")
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public class ClinicServiceJdbcTests extends AbstractClinicServiceTests {

}

L6 1 i ACAS B, 7 (@ ContextConfiguration (locations 38 ] T Spring context A 3¢
4~ classpath:spring/business-config. xml, # #r 1F [ 25 ClinicService]dbcTests $F 132 B fii
B X business-config. xml., ¥ i (@ RunWith ( Spring] Unit4ClassRunner. class) fpr 11 26
ClinicService]dbcTests £ Spring]Unit4 iz 11 iz 471, H @ ActiveProfiles("jdbe") FriF:
& ClinicService]dbcTests JlI#; ApplicationContext 5 #({f bean %F ¥ profile (jdbc), 7 B¢
H X business-config. xml F &2 & LU | = Ff bean & X profile: jdbc,jpa Fl spring-
data-jpa.

£ org. springframework. samples. petclinic. web H 4 75 >l i J5 . CrashControllerTests |
OwnerControllerTests, PetControllerTests, PetTypeFormatterTests, VetControllerTests
Ml VisitControllerTests, 47 %l X 75 4~ 4% il #% & CrashController, OwnerController.,
PetController,PetTypeFormatter, VetController 1 VisitController #471 .

T PL2E CrashController Tests A X X 7548 kil g5 2 479097

package org. springframework. samples. petclinic. web;
//import ...

(@RunWith(SpringJUnit4ClassRunner. class)
(@ContextConfiguration({"classpath: spring/mvc — core — config. xml", "classpath: spring/mvc —
test — config.xml"})

(@WebAppConfiguration

public class CrashControllerTests {

(@ Autowired

private CrashController crashController;

(@ Autowired
private SimpleMappingExceptionResolver simpleMappingExceptionResolver;

private MockMvc mockMvc;

(@Before
public void setup() {
this. mockMvce = MockMvcBuilders
. standaloneSetup(crashController)
. setHandlerExceptionResolvers(simpleMappingExceptionResolver)
.build();

(@Test
public void testTriggerException() throws Exception {
mockMvc. perform(get(" /oups"))
. andExpect(view( ). name("exception"))
. andExpect(model (). attributeExists("exception"))
. andExpect ( forwardedUrl (" exception"))
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. andExpect(status(). isOk());

}

£ R A A, T (@ Autowired FRiFE T I8 25 . CrashController Fl SimpleMa
ppingExceptionResolver, ¥ (@ WebAppConfiguration #5125 CrashControllerTests
Iz WebApplicationContext, ¥ fi#f (@ WebAppConfiguration ¥ 75 Fl 1F i @ ContextConfiguration
— A, H i @WebAppConfiguration [ 2k A {H file: src/main/webapp 4§ & T Web L/
IR B2, T setupO 45 3L 4028 mockMve BE{H (82— AL MVC LA EE) . JF
¥ testTriggerException () 1 [ /85 mockMve. perform (get ("/oups™)) $47— 1~ 2K s G0,
andExpect(view(). name("exception" )W M UE W 5 . 0] 0hid ., 77k testTriggerException ()
/E R 2. i 175 18] http:// WebApplicationContext/oups I, A8 4 ¥ E )2 (view) Fl 5 Bl JE
(modeD) N 4 H{ 35 7, BT R 4 T € 1] B 57 5 o0, P 3l 5 .

SfEE
M

155 1. =88 9.2 17,828 — 4L Spring Boot N [, R 51217 . A iX 4~ Spring Boot
Iy
f£%% 2. 28 9.3 15 .46 STS th 5 A @70 5 I5EACHS 40 HrACaD , 77 05
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Android App X f& 4
Android App @ X T B
Android App M =% 78 %k
1R 46 & . Appium 943

¥ 2l o FHAE A Ml 11 b (07 788 ke 8 T 22 T 2 A X RS Bl I A 1 SEOR L EOR B OF 3E  GX
— i 2R W AT B 250 ¥ s B A A D T 3 2 s o M RE R AT — R B v EAS AT, AR
M 5 3 2 — I BE AR I SCRE BT I TAE R HOR B s bt s AP 26 (RS 2 B it 110 A ik
AR 7 5 2% . A e BE A R AT A% Bl T A 0 4 A A 2001 X Y [ R

10.1 {42 Android App izt

-

AV BEILEWENG T Android App MR G4 T Android App M35 W T B |
10.1.1 Android App 3K & 97

Android JE—F 3T Linux B9 A 0 X IF RS M EAE RS, FEEH TR k&, 4
B RETF-HLAIF- M e i 5 i Google 23 v AT T HLEE B 40 5 S T 42

Android App 2153 T Android #E R4 s i A, T Android App /& — 8
AT - DB TE A= T 4 0 % 3 0 JE % B A . Android App W AT & 42 Java 4 FE 1
5 - T LLA Java £ R A& T H (41 4 Eclipse 8% Intelli] IDEA) H A& Android App. Google
Pt T Android App WA R & 3435 Android Studio,

Android Studio VAL 0t 53 B o A 58 BUL K S #8845 . 6 nl et 5 — N EAR
i JVM Faz247H9 JUnit 058, o 87 — A Fas T A i

R Al n] DL ack £ pl il i AE 2R ok P R X g g, ] an mT DL 4R B Mockito (mockito S
Java )7 550 M3k mock HEZL) 7E < Hb 5 5C P 38 & M3 Android APT i H . PL & 4 %
Espresso o¥ Ul Automator 7EAL AR i 25 H 22 4,

f LAFH Espresso i ic & 4% A 214 i Espresso il

Google I 4 FI&E A T Android App 19 =AM 50 . G5t | 4 s L 1 Ul
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i, 1001 B . A
Google & ¥ X = A~ %% 3 i M 3 7€
Android App M3 B o 19 71 73 o =T
70%.20%.10%, Wit
Android HEZL AL 75 T — 4~ M 3 HE 28, H FE R
T4 Android App #1714, SDK T H 41
& T REAGE MR T A, Android SDK v HITHiA
P 7 = 41. android. test, android. test. b M TR g
mock Fl android. test. suitebuilder, B 10.1 Android App Wik 4 =3

* android. test: H T4 ™5 Android il

i A =
* android. test. mock: A& FF Android App FFHRAE T2 IS (B B L)
* android. test. suitebuilder: 3 $F Test Runner 35 2.

10.1.2 Android App it T &

LI R4 JLAF Android App it T. H. |

1. Robotium Android it T &

Robotium J&—3X 2% H 19 A sh 4 X T H 8, % +F Android,

Robotium 42— %% 1 Android Ul M T B . Ei& H T A ARK Android WA Fl -1
pA I A Btk . A AN R E B A 8 Android Selenium, Robotium il i€ j& H]
Java 5, 352 I, Robotium J&— 4 F ool )5 .

{A i i Robotium 1] &Ml A 75 22 /8 P IR Z 0F 8] J1%5 1. [ 28 17 A sh 4k il in 75 2%
MR IEACHS . i T HWAE G5 REMMN A O, B A e Bl e FHil 81 8 68 TP ol F t
K. Robotium %A 5l [0 DI 6E . AL A

W E ™ https.//github. com/robotiumtech/robotiumChttp://www. robotium. org) .

2. MonkeyRunner Android App flli{ T &

MonkeyRunner & — X471 Android 3 T. H., I T B stk Y1 gE I i ,

XA~ T H I Robotium {8 — N E R, B A 24k 2 I A Sk A sk s o] DLH
Python %5 , 3 H ] DI HI 55 il T2 5ok A gt i,

MonkeyRunner o] AZEZFIHRAL R M B L R Fiz L, Z THA -0 H
B R A WA B TP - A i sl SR AR AL 2R 1 Android fGHS

XA 5 T L R R R B AU RSB AR S AR . O — 4 IRl g O] R e 1
F P 5 1 72 Ak AR 5 ] B A A

3. Ranorex Android App i T &

Ranorex A 0] DL 32 £54 8 Android M4, it 32 £F M Android 2. 2 H 4 19 5 5 Rl A< i
I SRR,
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Ranorex ML #Z EH HEM MBS . EHeH i WiFi & 258 58 F M1 HI-F iz =i

{di 13X 1> Android M3 T H 1% 8 30 4k 3 T 82 0 A 26 ] XML B 48 4% =L 5k ] DL
20 g 5 B SR B 3t Ranorex f# [ 2 Ak a8 T 72 Ui 222 58 o [RUFR 51 0l 25 &) s B 48 )
i, B ARV WA A R Y A ok T T AR IS A R K A AR 1 3 s

BRI R SN T B AR el i A% 9 1990 Bkt . A it Ranorex 4 R U)fEAH Y
1 B2 30s K e M FEMERAE . FRATL 18 Ranorex BE# APK U #5 . 75 W) G vk i
A~ T HSCEE A ikl ok, o & Hiefe APK X T AE.

W E M https://www. ranorex. com.

4. Appium Android App Mllit B Zh L $E 22

I LAY 108 Hil Android it A L ICHEZE . ER —DIFIRT R, B XH
2.3 KULJE W Android WA . Appium FlH WebDriver #2 iz 170, B X fFr 2 Mgt ih
& .0 Java,C# \Ruby HIHA £ WebDriver FEH 19I5 5 .

Eal LRI s i & [0 Safari #1 Chrome, 33X #0038 £ 2 I o vf {8 H Appium FliX
0] 0 A

— 36 [ A TR IR UL, B A AN RS . KAl T ERI RS
1) XPath 3£ F.

i WE M http://appium. io,

5. Ul Automator Android App MiX Bzh{t T A

XK T HJE Google fg it A . B ZFFM 4.1 R 1 Android RRA . X 0 22 156k
£ 77—~ Android Bz H 30 T H ok AR B ieAs A s el i, UI Automator HE S 5 2% Fif
Android A i A8 B A FE RG] . X UT Automator 0] DL Fl i 81 8 Ge T4
L1 o RN T

il XA T H AV WA DFEF 2 A FE I Android “F & EAT. B ol DIEBE 2210
EDREC T (S

UTI Automator 8 0] DLF| B — /> 15 & 119 Z0 30 44 8 . 40 (o] i g8 | & 48 8 00 88, JT R s ok
1

Bl PLENHAHEZE TestNG, EXAG O F . Ul Automator A LLA:E 5 & H1F 41 1

&KL T Ranorex A ik . Ji4b. XA T HAR R BEIE R L,

BAFIA L Z A& B UL Automator J& — 338 H T4 2 Android “F & 09 30 i 40
B3k A Android WK T H2Z — KPR E 2 Google B 1T XA #E R G K
i,

il WA 80 %0 T A Bug REAET A XFFMF & FEI . Hik., —AnlPdTe) 2 fd
& ErR sl T 2l DU B A 8 80% Bk Ba . HiA 20%04 & 78 HifhF & I 9%
KB, XEWRE ERZECNE T AT D IELAE & e %3 Al e e AR 2 5 E AT
] 32 5 41

HAij s Android #:E R4t i & 12y 66 Lo ffi HI )2 Android 4.1, X 80212 A sh4k il
TR AE Ul Automator & & ik W Z W R A,
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Ranorex 285 H T 5 B Android A,
FEOLE I https://developer. android. com/training/testing/ui-automator,

6. TestBird MiXE &

XA T HAE G R TestBird BIAA KA1, TestBird H 3 [R1E M & 8 FiF/ App &
HPEt App A AL REMEC, @& P A sh A i E R ] 2 & LR e e e 25
2R HE R o)l R R ZE AEPP IR 1] 5 — B8 A At 4 1 e T SR A i

TestBird fr #] 72 M T 20T 4l 280 A8 T3 Bl B 3% 1 AR = 19 R0 44 B2 H B AE & 2P 0]
App 45038 3 2, [F] ) TestBird WA T 25 BE8E 4 (19 I a8 20 Ja, . 5T 28K B ) 9 X 420
W A, TestBird 0] IR AR5 Appd. HiExk Wl A S BE IR B AT BE 11, TestBird 2
ST L A = 208 = KW & Ll ik B B App DhE I L 75 B HL I L B AL
e e I BN AR 0 . EL N R R i 5t o B S L R RS Bl g R I B e 3 I 2 PR
iz 5 1Y — o 20 w8 HUIR 55

W E M https://www. testbird. com,

10.2 Android App Jliti2

A gidE H Android Studio H % Android App 31 — & A B% .

10.2.1 ME#FEFFTE Android Studio In B

Ja 3] Android Studio., W& 10. 2 it~

| " Welcome to Android Studio - - EM
o
Android Studio
Version 3.1.3

¥ Start a new Android Studio project

& Open an existing Android Studio project

¥ Check out project from Version Control ~
[€! Profile or debug APK

1 Import project (Gradle, Eclipse ADT, etc.)

¥ Import an Android code sample

@ Events + #* Configure v GetHelp ~

& 10.2 Android Studio J3 3 5 1
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M+ Start a new Android Studio project % 4% . iy A Application name., Company
domain,Project location, .7 * F —/"F¥&Hl , W& 10. 3 s,

-
® Create New Project

/_,( Create Android Project

Application name

Testl01

Company domain

| testl.exampl:‘cnm

Project location

H:\Workspaces\AndroidStudioProjects\Test101 -

I Package name

com.example.testtest101 Edit

[[] Include C++ support
[] Include Kotlin support

NN RlH(O)

F 10.3 %y A App A

PRI R  APT fiUAS , BB F — "4, W 10, 4 s,

P

® Create New Project

A Target Android Devices

Select the form factors and minimum SDK

Some devices require additional SDKs. Low API levels target more devices, but
offer fewer API features.

Phone and Tablet

API 19: Android 4.4 (KitKat) W
By targf:ﬁng API 19 and lat?r, your app will run on Help me choose
approximately 90.1% of devices.
[} Include Android Instant App support
[ ] Wear
I API 21: Android 5.0 (Lollipop) v
TV
API 21: Android 5.0 (Lollipop) v

[] Android Auto
[] Android Things "|

e [ || =

B 10.4 &£ App BT &
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-
™ Create New Project

Empty Activity Fullscreen Activity

Google AdMob Ads Activity

Google Maps Activity Login Activity

Master/Detail Flow

By (]

N &)

e ——

& 10.5 1 Activity B

BE Activity, fii A Activity Name, Layout Name 1 Title, Lo 5¢ i "8 . 0 1& 10. 6 Ffras .,

-
™ Create New Project

/_,( Configure Activity

Creates a new login activity,
allowing users to optionally
sign in with Google+ or enter
an email address and

password to log in to or
register with your application.

Activity Name:

Layout Name:

Title:

| 1@ |

LoginActivity
activity_login

RiHE(O) seRk(E)

B -

& 10.6 &E Activity
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1 Gradle 52 A #2455 . 10,7 iR,

'

- : - = 52 |
#ﬂ_,l -elcame t% Angrmi S%Im > . | = J

@/
Android Studio
Version 3.1.3
122 ‘Test101' Gradle HBEEE |
Gradle: Compiling script into cache =

[#! profile or debug APK
T4 Import project (Gradle, Eclipse ADT, etc.)

¥ Import an Android code sample

@) Events v % Configure v Get Help »

B 10.7 Gradle IETEfJE App

Gradle 852 i 5 » Android Studio 1 %510 WA 10. 8 if 7.

WP REE MEM BNiN KBO SWwD Ear wREe =W VCS(® #0OWwW =EH
) I src ) B main ) B8 java ) B8 com ) BN example ) BN test ) BN test101 ) 4, P Lt & LR WM BRI LCQ
/' Android * @ & | 8- 1" | © LoginActivityjava @
&
v Ieapp 1 package com. example. test. test101; ?—}| =
¥* 0 manifests =
> ] - —
= v ujava -
ol com.exampletesttestl0l 3 +import ... =
£ ® LoginActivity 36 .
g v 8 com.example.testtest10l (android] 57 Sk
B
| © BxamplelnstrumentedTest 38 # A login screen that offers login via email /password.
v B com.example testtestl01 (test)
i . 39 */
] @ ExampleUnitTest ig
12 3 peres 0 gsy Dpublic class LoginActivity extends AppCompatActivity impleme
o =
| : v (& Gradle Scripts i1 —
(% build.gradle (Project: Test101) 12 Sk ]
w ‘ 1 - - - - "
- (¢ build.gradle (Moduls: app) 13 # Jd to identity READ CONTACTS permission request.
E il gradle.properties (Global Properties) 44 -/
= i gradle-wrapper.properties (Gradle Ve X . . .
; g uard-rules.pro (ProGuard Rules f 15 private static final int REQUEST_READ_CONTACTS = 0: .
il gradle.properties (Project Properties)| 16 —1o
£ (3} settings.gradle (Project Settings) 17 SEE — %
| = 4 . . =
| — ifil local.properties (SDK Location) 18 * A dummy authentication store containing knowm user named s
= " " o
I 19 * TODO: remove after connecting to a real authenticis
[ ]
| F
B Terminal [|i#2 = g logcat B TODO @) Event Log
Gradle build finished in 445 85ms (2 Sib2Z 1) 1:1 CRLF: UTF-8% Context <no contexts v B

& 10.8 MAELHHTE A Android Studio 5 H
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10.2.2 Android Studio I B 4 #f

M LoginActivity % #i €] & i Android Studio W H A = 4~ 2. LogoinActivity,
ExamplelnstrumentedTest fl ExampleUnitTest,

LogoinActivity: T & Android App FJE R K BT ARH T A VEME RRE
[ T HE

package com. example. test. test101;

//import .-

/] * %
% A login screen that offers login via email/password.
* /
public class LoginActivity extends AppCompatActivity implements LoaderCallbacks < Cursor > {

/] %%
% Id to identity READ CONTACTS permission request.
* /

private static final int REQUEST READ CONTACTS = O0;

/] %%
¥ A dummy authentication store containing known user names and passwords.
¥ TODO: remove after connecting to a real authentication system.
* [

private static final String[ ] DUMMY CREDENTIALS = new String[ ]{

"foo(@example. com: hello", "bar(@example. com:world"

}i

/] %%
* Keep track of the login task to ensure we can cancel it if requested.
* /

private UserLoginTask mAuthTask = null;

// UI references.

private AutoCompleteTextView mEmailView;
private EditText mPasswordView;

private View mProgressView;

private View mLoginFormView;

(@Qverride

protected void onCreate(Bundle savedInstanceState) {
super. onCreate( savedInstanceState) ;
setContentView(R. layout. activity login);
// Set up the login form.
mEmailView = (AutoCompleteTextView) findViewById(R. id.email);
populateAutoComplete( ) ;

mPasswordView = (EditText) findViewById(R. id. password);
mPasswordView. setOnEditorActionListener(new TextView. OnEditorActionListener() {
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(@Override
public boolean onEditorAction(TextView textView, int id, KeyEvent keyEvent) {

if (id == Editorlnfn,IHE_ACTION_DOHE|| id == EditorInfo.IME NULL) {
attemptLogin( ) ;
return true;

}

return false;

});

Button mEmailSignInButton = (Button) findViewById(R. id.email sign in button);
mEmailSignInButton. setOnClickListener(new OnClickListener() {
(@Override
public void onClick(View view) {
attemptLogin( ) ;

});

mLoginFormView = findViewById(R. id.login form);
mProgressView = findViewById(R. id. login progress);

private void populateAutoComplete() {
if (!mayRequestContacts()) {

return;
getLoaderManager( ). initLoader(0, null, this);

private boolean mayRequestContacts() {
if (Build. VERSION.SDK INT < Build.VERSION CODES.M) {

return true;

}
if (checkSelfPermission(READ CONTACTS) == PackageManager.PERMISSION GRANTED) {

return true;

}
if (shouldShowRequestPermissionRationale(READ CONTACTS)) {

Snackbar. make ( mEmailView, R. string. permission rationale, Snackbar. LENGTH _

INDEFINITE)
. setAction(android. R. string. ok, new View.OnClickListener() ({
@O0verride
(@ TargetApi(Build. VERSION CODES. M)
public void onClick(View v) {
requestPermissions(new String[ ] {READ CONTACTS}, REQUEST READ
_ CONTACTS) ;
}
});
} else {

requestPermissions(new String[ ]{ READ CONTACTS}, REQUEST READ CONTACTS);
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return false;

Ex:
¥ Callback received when a permissions request has been completed.
* /
(@Override
public void onRequestPermissionsResult(int requestCode, (@NonNull String[ ] permissions,
(@NonNull int[] grantResults) {
if (requestCode == REQUEST READ CONTACTS) {
if (grantResults. length == 1 && grantResults[0] == PackageManager. PERMISSION
GRANTED) {
populateRutoComplete();

IEx:
*¥ Attempts to sign in or register the account specified by the login form.
% If there are form errors (invalid email, missing fields, etc. ), the
¥ errors are presented and no actual login attempt is made.
*/
private void attemptLogin() {
if (mAuthTask '= null) {

return;

// Reset errors.
mEmailView. setError(null);
mPasswordView. setError(null);

// Store values at the time of the login attempt.
String email = mEmailView.getText().toString();
String password = mPasswordView.getText().toString();

false;
null;

boolean cancel

View focusView

// Check for a valid password, if the user entered one.

if (!'TextUtils. isEmpty(password) && ! isPasswordValid(password)) {
mPasswordView. setError(getString(R. string. error invalid password));
focusView = mPasswordView;

cancel = true;

// Check for a valid email address.

if (TextUtils. isEmpty(email)) {
mEmailView. setError(getString(R. string. error field required));
focusView = mEmailView;

cancel = true;
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} else if (!isEmailValid(email)) ({
mEmailView. setError(getString(R. string. error invalid email));
focusView = mEmailView;

cancel = true;

if (cancel) {
// There was an error; don't attempt login and focus the first

// form field with an error.
focusView. requestFocus( ) ;

} else {
// Show a progress spinner, and kick off a background task to

// perform the user login attempt.
showProgress(true) ;

mAuthTask = new UserLoginTask(email, password);
mAuthTask. execute( (Void) null);

private boolean isEmailValid(String email) {
//TODO: Replace this with your own logic
return email.contains("@");

private boolean isPasswordValid(String password) {
//TODO: Replace this with your own logic
return password. length() > 4;

J ®*
* Shows the progress UI and hides the login form.
x /
@TargetApi(Build. VERSION CODES. HONEYCOMB_ MR2)
private void showProgress(final boolean show) {
// On Honeycomb MR2 we have the ViewPropertyAnimator APIs, which allow
// for very easy animations. If available, use these APIs to fade — in
// the progress spinner.
if (Build.VERSION.SDK INT >= Build.VERSION CODES.HONEYCOMB MR2) {
int shortAnimTime = getResources().getInteger(android.R. integer. config

shortAnimTime) ;

mLoginFormView. setVisibility(show ? View.GONE : View.VISIBLE);
mLoginFormView. animate( ). setDuration(shortAnimTime).alpha(
show ? 0 : 1). setListener(new AnimatorListenerAdapter() f{
(@QOverride
public void onAnimationEnd(Animator animation) {
mLoginFormView. setVisibility(show ? View.GONE : View.VISIBLE);

}
),

mProgressView. setVisibility(show ? View.VISIBLE : View. GONE) ;
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mProgressView. animate( ). setDuration(shortAnimTime). alpha(
show ? 1 : 0). setListener(new AnimatorListenerAdapter() f{
(@Override
public void onAnimationEnd(Animator animation) {
mProgressView. setVisibility(show ? View. VISIBLE : View.GONE);
}
)i

} else {
// The ViewPropertyAnimator APIs are not available, so simply show
// and hide the relevant UI components.
mProgressView. setVisibility(show ? View. VISIBLE : View. GONE) ;
mLoginFormView. setVisibility(show ? View. GONE : View.VISIBLE);

(@Override
public Loader < Cursor > onCreateLoader(int i, Bundle bundle) {
return new CursorLoader(this,
// Retrieve data rows for the device user's 'profile' contact.
Uri.withAppendedPath(ContactsContract. Profile. CONTENT URI,
ContactsContract. Contacts. Data. CONTENT _ DIRECTORY ),
ProfileQuery. PROJECTION,

// Select only email addresses.
ContactsContract. Contacts. Data. MIMETYPE +

" = ?", new String[ ]{ContactsContract. CommonDataKinds. Email
. CONTENT ITEM TYPE},

// Show primary email addresses first. Note that there won't be
// a primary email address if the user hasn't specified one.
ContactsContract. Contacts. Data. IS PRIMARY + " DESC");

(@Override
public void onLoadFinished(Loader < Cursor > cursorLoader, Cursor cursor) {
List <String> emails = new ArrayList <>();
cursor. moveToFirst();
while (!cursor. isAfterlLast()) {
emails. add(cursor. getString(ProfileQuery. ADDRESS) ) ;
cursor. moveToNext () ;

addEmailsToAutoComplete(emails);

(@Override
public void onLoaderReset(Loader < Cursor > cursorLoader) {

private void addEmailsToAutoComplete(List < String > emailAddressCollection) {
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//Create adapter to tell the AutoCompleteTextView what to show in its dropdown list.
ArrayAdapter < String > adapter =
new ArrayAdapter <>(LoginActivity. this,
android. R. layout. simple dropdown_item 1line, emailAddressCo
llection);

mEmailView. setAdapter(adapter);

private interface ProfileQuery {
String[ ] PROJECTION = ({
ContactsContract. CommonDataKinds. Email. ADDRESS,
ContactsContract. CommonDataKinds. Email. IS _PRIMARY,
};

int ADDRESS = 0;
int IS PRIMARY = 1;

r

[ %%
* Represents an asynchronous login/registration task used to authenticate
* the user.

* /
public class UserLoginTask extends AsyncTask < Void, Void, Boolean> {

private final String mEmail;
private final String mPassword;

UserLoginTask(String email, String password) {
mEmail = email,;

mPassword = password;

(@Override
protected Boolean doInBackground(Void. .. params) {
// TODO: attempt authentication against a network service.

try {
// Simulate network access.
Thread. sleep(2000);

} catch (InterruptedException e) {
return false;

for (String credential : DUMMY CREDENTIALS) {
String[ ] pieces = credential.split(":");
if (pieces[0]. equals(mEmail)) {
// BAccount exists, return true if the password matches.

return pieces[1]. equals(mPassword) ;
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// TODO: register the new account here.

return true;

(@Override
protected void onPostExecute(final Boolean success) {
mAuthTask = null;

showProgress(false) ;

if (success) {
finish();
} else {
mPasswordView. setError(getString(R. string. error incorrect
password) ) ;

mPasswordView. requestFocus( ) ;

(@Override
protected void onCancelled() {
mAuthTask = null;

showProgress(false);

}
ExamplelnstrumentedTest: & & EHLH 042,

package com. example. test. test101;

import android. content. Context;
import android. support. test. InstrumentationRegistry;

import android. support. test. runner. AndroidJUnit4;

import org. junit. Test;

import org. junit. runner. RunWith;
import static org. junit. Assert. * ;

[ %%

% Instrumented test, which will execute on an Android device.
*
% (@see <a href = "http://d. android. com/tools/testing"> Testing documentation</a>
* /
(@RunWith(AndroidJUnit4. class)
public class ExampleInstrumentedTest {

(@Test

public void useAppContext() {

// Context of the app under test.
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Context appContext = InstrumentationRegistry.getTargetContext();
assertEquals("com. example. test. test101", appContext.getPackageName());

}
ExampleUnitTest: B & L0542

package com. example. test. test101;
import org. junit. Test;
import static org. junit. Assert. * ;

[ %%
* Example local unit test, which will execute on the development machine (host).

*

% (@see <a href = "http://d. android. com/tools/testing"> Testing documentation </a>
* /
public class ExampleUnitTest {
(@Test
public void addition isCorrect() {
assertEquals(4, 2 + 2);

}

10.2.3 iE4T App #aillizt

fiifi LoginActivity 28, #1517 Login Activity” € LIUR IE1T App.

fiii Examplelnstrumented Test 28, %648 “i21T Examplelnstrumented Test” 3¢ LI iz
1 BB eI,

fiii ExampleUnitTest 28, %&£ i21T ExampleUnitTest” 3 BT iz 17 5 L5 G i)t

10.3  Android App illix i& %k

ARG App Bocil i, UT 45 42 5l ot Lt ge i ok i) — et &, 2R )5 - 41 Google
ok 2t RV BT WA L]

10.3.1 App BTl

5 4 B G IR  — 8 7 1558 BT Android App 8GN L 45 50 b L TR AT — g 2R
M3 % Android App 4375 Ab PR32 45 (1) 80 o HEAT 0038, i Ab B & 2% UT 32 5535 419 B e A
i Al A oo, R S 4 U f!ﬂﬂiﬁ*li%’k.c

Android App PoCI AT LIy A DL 9 R

o PRI SCINA— RIS LU JVM 7 ool

o EHLE IO — A5 2 1T A B AL B RLER b B oo ik
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1. L8 Tl

T 3 AN AR i ol AR 2D 4 T Android, BB 4 R 24 {0 eI, AR 48R S0 il 5
i H ] Mock HEZE, il 4n Mockito,

L L T I ) — M 2P BRI

o WEMIAHET,

o BIEBLA TS .

o FEALIXT Android [ H< T

o EATELEA T,

2. EHLR TN

HHLE G o] LA Android APT F 57 #5109 HoAth API(#] 40, Android Test), Uf
MRS E Ui I & fn B (i an. H#x App 19 Context) . o #& %5k Android £ 4 (] 4n.
Parcelable oY SharedPreference X 42) 1Y H 52 S B , 5 75 25 0] 8 H HL S ol ik

AL o i — P BT .

o UCE MG,

o A EPLYLCIECE.

o AEmEtE M.

o EATEHLER ST

10.3.2 App Ul il

UT 3 H 92808 App W5 2 Dh g tE 2K, UT Bl Jr kA P . —fpJs A T4,
I3t O3 54 App. ik P BES App 28 H L B0 E App BEWS IE W 21T Uy — 2 Ul A3hfk
I3k, A UT I aCHEZE , 26 55 AT AN T 84E App. 17 50 5 5t i il ik

UI A a4 aCnal UL A LI P Fp .

o JAR A UTIC. o Rp 2SR sk H bx 2 50 g0 App £ F 7 B0 7 4% o B 4

ol £E 32 B35 ol A KR E A B RR R A T . B R AR R A g0 App i S
R AR MIER M Ul &y, UT B HESE Espresso SRR DA ga 72 07 AU P AT R
A 2 1 App WRBHI P38 1,

o N UL ML, XAl m H A 28 uE AR P App ZElai FH T App Fl &4
App ZBIBEWE IE W AC H., 0, F o o] g8 A8 05/l i AH AL App 5 55 = J7 #1 58 I 4K
App B# ERIAM Android B8 5 App GERSE# L2 E . S HEFEE N ALY 22 B Ul
A HEZE , 40 UT Automator, SR 7 R 33X RE 1149 3 55 81 a3k

1. Bz gy Ul g

Android ML) Espresso M BUHEZL4E M T 4% 5 UL L APL A5 3R AT 1 v] LLAE 3
AR BRI S App 32 5., Espresso API J& E LA API, f# A Android] UnitRunner
L BP . S

AT UT Ui — b B F
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(1) & ¥ Espresso,

(2) 6% Espresso 2,

(3) {#H ActivityTestRule,

(4) PJiin] UT A

(5) 5% View Matcher,

(6) 1 AdapterView HFE i/ View,

(7) ARATHRAE

(8) 1# A Espresso Intent F& & il Activity.,
(9) {# Al Espresso Web il i, WebView,
(10) Sk A 2508

(11) EE MLk 4s izdT Espresso Jill i,

2. BMAR Ul aHE

Android Test #2{1tf) Ul Automator JMIAHEZL ML 7485 UL LAY APL (31T LS
HHL EAal WocEAH , Ul Automator Wi n] RAAsE F 77 8 A #5538 45 , 41 4n L 2H 44 A 8o 1 SCAR
o N IR A 3R UL A4, Ul Automator API 2 E LI API. {# H Android] UnitRunner il
izt ar.

25 I UT WS — BB JR N

(1) & ®& Ul Automator,

(2) K 5L By UL

(3) #ffith Activity J& 0] DLi5a 9,

(4) G4 Ul Automator 25,

(5) i) Ul HH,

(6) {8 selector,

(7) AT — A 1814E .

(8) AT —ZH Ak

(9) thAT X n] &Rzl View M4 .

(10) S kA 25 08

(1) EEML kLA [ iz1T Espresso il ,

10.3.3 App &5 iz

MR App HFH T -2 H P A5 H B H WA M, #) a0, Service nf, Content
Provider s 5 2 201 {d H 45 b i, 36 E X 2o 2H 4 TAE IE# .

1. Service BJiMiz

Android MR AE TR E I Service X2 1) API. ServiceTestRule 25 & —4 JUnit 4
FLI A A e 3 7 52 17 A A Bl Service s £ BN 58 BUS 2 1E Service.

Service A — ML R AN T .

(1) i EH WA,



(2) & Service £ AL .
(3) 1517 Service 5 AL i ,

2. Content Provider B illiz

ZE10EZ Android Appilliz

9 1 KB il i Content Provider, 75 28 ] ProviderTestCase2 78, ProviderTestCase2 2
A H Android Mock X 52 25 (4] 401 . IsolatedContext #i1 MockContentResolver) J7 [i] 3T 4

FIRL G

485 JUnit 4 M5 0] LT Content Provider #4775 B i .

Content Provider Ml i) — 20 BR 40 T .
(1) & ProviderTestCase2 12,

(2) H@RunWith( Android]Unit4. class) i34 2
(3) $5% Android Test #:1£1% Android]UnitRunner 2545 5 BRI I 33 17 528 .
(4) % H Context, W F & TS B BL s .

(@Override
protected void setUp() throws Exception {
super. setUp( ) ;

setContext(InstrumentationRegistry. getTargetContext());

10.3.4 App &M

App PEREIIA S Web W HIAPERE ML CILEE 7 B AR KM AR, #m App YEGER N

ZNE 10,1 i,

F10.1 W App MEEWBEARPRIIRE
BOHEZE
ANR rates ANR #*
Crash rates Fif T %
Excessive wakeups M 2 Y X0t &
Stuck partial wake locks TR 4 e B B E R AE R A

oAt A &R

Excessive background Wi-Fi scans

Ja & WiFi HifikEud £

Excessive background network usage FEEMBHEHEDSS
App startup time I 72 5 Ja 3l B[]
Slow rendering EHHEEE

Frozen frames 7 45 1Y i

Permission denials PFR 7 A

Android B #fit 7 —26 T H., 40 . dumpsys. systrace i Ul #EGE. o] {8 A X L&
T HXF App e T EEm AR T AR B El . R PL—A H a4k UT P4 58 013 s 1)

i K s— F A 34k UL PEREI i .
1. TEH =B
R a5 2 2o Bl .
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git clone https://github. com/googlecodelabs/android-perf-testing. git

o E B #H 3k https://github. com/googlecodelabs/android-perf-testing/archive/master.
zip BL4% F 2 E 45 04 android-perf-testing-master. zip, )G 0N 48 — 4 X4 android-

perf-testing-master,

T JF Android Studio, fF Android Studio J3 zl 5 # (W & 10. 9) i Open an existing
Android Studio project £ 4% .

L

Android Studio

Version 3.1.3

# Start a new Android Studio project
& Open an existing Android Studio project

¥ Check out project from Version Control

[* profile or debug APK

T4 Import project (Gradle, Eclipse ADT, etc.)

¥ Import an Android code sample

## Configure » Get Help

& 10.9 Android Studio J2 3 3¢

iy H L FE File>Open 32 8351, 7F Open File or Project % 1. % £ android-perf-testing-
master X I F XA settings. gradle, By OK fZ8#, W& 10. 10 s,

Irh,__'E:lr;:lanI:illirn::ann;tjlat;t‘= -

f sl i X | O = Hide path
droidStudioProjects\android-perf-testing-master\settings.gradle | [

v [ AndroidStudioProjects
> ® android-Activitylnstrumentation-master
v (& android-perf-testing-master
> (& app
> I buildSre
> Il gradle
& .gitignore
(#} build.gradle
@ CONTRIBUTING.md
| gradle.properties
& gradlew
2 gradlew.bat
@ LICENSE

@ run_perf tests.py

» [ android-testing-master

Drag and drop a file into the space above to quickly locate it in the wes

© OK Cancel

%

E 10. 10 Open File or Project & 0
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{£ Android Studio # W2 I fii% £ Project 21 —
I, §T HF Project S ML 11, A] LLfE Android.Project, B H @ # # X O3 QA &
Packages 55 0B 7 11 2Z [l V)4, Wi & 10, 11 Fos ., " automated-perf-testing ) " app ) [ src ) [1a
4185 H B A 52 - Android Studio JiE 7 (IR A5 £

Project

/R “Gradle build finished«++”, 4 & 10. 12 s, :acliaiees
d cratchnes
M Android Studio 3@ A% | 4¢ 4 Run E bR, % Android
; v s . 3| P Fil
X FZAT App, W& 10,13 s, f roect s

WA BEA % B Android 3% 45 . ) 3% £ Android %

: . N - 10.11 £ H
o MBLEHIR P IEFE B IZ4T App, W 10. 14 i & aiaasle

Terminal  |% Build = & logcat 5§ TODO
Gradle build finished in 31s 475ms

10. 12 Android Studio JE &P AR AR

“frapp ¥ # & b = G B 8L L2Q

Run ‘app’ (Shift+F10)

©

& 10.13 Android Studio 3£ £ |4 {8 Run Elfr

"— T T———— T TEE— =

-
® Select Deployment"l'arget

Connected Devices

HUAWEI PLK-TLO1H (Android 6.0, API 23)

Create New Virtual Device

| @ [ Use same selection for future launches OK Cancel

& 10.14 #EEREHE

WA App 721 £ Fasf7 B . A8 4 o i an & 10, 15 i,

XA App SEEE T AR B9 TR BT EE .

o 1 PIfdi ] UPDATETEXT ¥ #r TextView,

o fiidi OPEN LIST VIEW ik ListView. X4 ListView S A & fh Pk GE ),

e fiids OPEN RECYCLE RVIEW., i 75 RecyclerView, X~ RecyclerView {5 T
ListView 523 1y — 26 fig ] 1,

2. =B App TEEE el 53 #r

AT T T AL — F il App 9 REIBLA .
AT App.filii OPEN LIST VIEW, & 10. 16 ffxs .
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Automated Performance Testing

Hello world!

Helln world!

UPDATE TEXT

OPEN LIST VIEW

OPEN RECYCLER VIEW

Simple List Activity

Contact 1

Contact 2

Contact 3

Contact 4

Contact 5

=
=
=
=
=

A 10.15 &6l App F i B 10.16 Simple List Activity

®ohF| List FIRER . R iG#Z , R ™ &, XZE W Al App 7 LARE 16 ZF>— i
e L yE Gt B 2 7RI GX 2 K220 UT HC i PERE e (19 E 2 D . 4, Android 2 8k

Simple List Activity

Contact 187
Contact 188

Contact 189

Celtact 190

K 10.17 GPU 8K r—7E
RELFBRAIFEHE

i i B s R, 5 ) R IR Bh iR, App Bk 19
i 2B R B 22, H 2 7L B K List IEHP A Ag ot AR A
L PEREMB A S App AR, H 5&&A K, R
sk FH v s 1 A 0 3203 S s B App, R A B 3
o AU A A i g X A s ) App.

AR, AL LA TR PR HR O %58 12 48 b i R i 3 42 .
fERZH Android & & b, A — 2 H A& AR &I GPU
rendering profile, J§ Hl Show on screen as bars, nJ L {j
AT R 4. #ln, fE42 28 PLK-TLO1H T4l
LR E T N BRI S I, S “GPU
BB LB R FIEEY. AR5 HE
sl App. BEFHF B B 10,17 s,

f£ Android & & BF #1209 IS 8P/ A 3P 1 2% 8 28 &
W, 7E n) 76 G2 F Z g0 B2 10 i isf , N2 R B 1 N 0% 22 A 1S
16 ZF A T EE R R . WA 2 | D A I BE A 1 2K
[H] 3 BN FE IR SR s it A B 2% 09 v B2 6 s 22 T it
(1) IS 1] o 5 28 119 AT A0 A 68 358 7 &R A % 8 4% L E, 3Ron &
KW 16 Z2F 3 FECRW, HIE &0 5 A RN 7
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oty G 1) B B Be AR P ) i . IR SR A 0 B os s 5] App Ab BRAC A (¥ B (] 5
XA /R App IR 9% T ORI IEE]
AR g P G ), 5 T H Systrace i TR A48T,

3. {# F Systrace i#1T App EBE D #T

Systrace & — i~ il Python % & 09 73 #r App 1 BE 19 T H. #£ 3CfF K android-sdk \
platform-tools N4 —4~3Cf} J systrace, [Nk, Z i H] Systrace, 7 2 %% Python, pylint
fil pywin32. 1743 T Python 2.7,

T Android Studio 2 ¥, i A iy 2

python % ANDROID HOME % /platform — tools/systrace/systrace. py — — time = 10 — o %
userprofile % /trace. html gfx view res

Systrace R ia17HFZE 10 #b, 1bARA 9 g i) (o] B AT 1 A 2 R %R . {& Systrace
2 AL s 1T FT H R ) App #E Simple List View H{E 3l Systrace FF WS EE . - 17
F| LA trace. html,

FH YE 8% T HF X trace. heml A B A0 E 10,18 4 5L .

Android System Trace | View Dpiions = || S B
P T [ T [T, 1 i T 4 a Ea Ta ] L0 |1 g L, Mg
Interactions [
Alerts (AJRs 4] A T T A T T RO TR T I s
» SuraceFlnger (pid 190) R
| T T T

B ﬂra:ﬂmmﬂhms ng (pid 14281)

jitterNanos: I
Frames o @ 0 o
¢ animator:elevation
¢ animator:opacity

¢ animatortransiationZ —
v deliverinputEvent
= Ul Thread |

e | i' TR 010 1 e

- hwuTas 0 R Cl
= hwulTask2 W Nw
|

14300 |

SO El

10. 18 trace. html 71 [A]

EXAE WA EMA—NEhROACH TS 0
SEF2 L K 10,19 s .

] DL RS WA S D ST 4R R 75

B ST B e b ) . an ] 10. 20 R

X B R AT 8 s e R R L R A ] g I ()
s AR L — A DU D0 U R IR AT O — AR AR . T w1019 BT EMRMTER

3o+

DL B 4n 1y, an &l 10, 21 FioR . B R
Android System Trace
» Interactions

10.20 B I v B9 2R
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1item selected: | Alert (1)

Alert Inflation during ListView recycling

Time spent 7.808 ms

ListView items inflated 1

obtainView took 7.33ms

setupListitem took 0.48ms

Frame

Description ListView item recycling involved inflating views. Ensure

your Adapter#getView() recycles the incoming View,
instead of constructing a new one.

B 10,21 00 N5 8% R 3B A9 1 40 i M

FATHE BRI App 19 ListView SCHAFAEZ AL, E i 52 A e R ok my i
A5 2 DL RS B e m) R SCRY 5% . R AT A M A UARMARE., wREA
2 A HoAth A5 24 BRI A7 0 45 FH 7 Sk o R I AH R 9 38 4 BRI 24 n] L
RS — I A Systrace, 8% i 2 2B Wify, A 10. 22 Fras,

|
rames ® 0 G
» animator.elevation
» animator.opacity
» animator:translationZ
» deliverinputEvent

~ Ul Thread M‘ W M“ I
M

B 10.22

7D N8 a5 7 I ISR AR IR B AR SR B iR e . Al A X R E . B &
R App B2 16 2Pk & A 7= A Wi, B s i 17 HoAl )&, ] 4o, JE B view
s HR M BRI A R, Pl A R A R 2 EE R,

Systrace +& £ &P RE R 1 4 22 T H (B & AU F T 7 X A Systrace 2 A5 17,
75 B Systrace H a4 ,

4. {& F Espresso # 1T B 314 Ul i

1) 384 T2 44 o

i i Espresso M2 — 25 2348 I FEHHS . T JF app/build. gradle X4, £ dependencies i
g1 BOIH 40 F PUAT T .

androidTestCompile "com. android. support : support — annotations: $ {supportLibVersion}"

androidTestCompile 'com. android. support. test:runner:0.5"'

androidTestCompile 'com. android. support. test:rules:0.5"'
androidTestCompile 'com. android. support. test. espresso:espresso— core:2.2.1"

it 7 Gradle A5 . Android Studio 23 7E S 4 8w 1) T 36 HH 85 €245 B &Rt n
=& Gradle, ¥y Sync Now 3¢ BT , 25 17 101 H 4 & F1EE B 5 1.

2) %5y Espresso il hY

REJH app/src/androidTest/java/ . ¥] H SimplelListActivity Test. java 4. BUBE X Acti-
vity TestRule WJ7EFE, 40T 1 AIACHS s
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(@Rule
public ActivityTestRule <SimpleListActivity> mActivityRule = new ActivityTestRule <>(
SimpleListActivity. class);

BT XTI 477 3% scerollFullList 13E B, a0 1 9 A i s

(@Test
(@PerfTest
public void scrollFullList() throws InterruptedException {
ListView listView = (ListView) mActivityRule.getActivity(). findViewByld(android.R.
id. list);

// Get last position and offset for zero— indexed position tracking.
int lastPosition = listView.getAdapter().getCount() — 1;

// Espresso method of scrolling to the last item.
// onData(anything()).atPosition(lastPosition);

// Standard Android method of scrolling to the last position.
listView. smoothScrollToPositionFromTop(lastPosition, 0, SCROLL TIME IN MILLIS);

// Scrolling is performed asynchronously so we need to periodically loop and detect if
// we're finished scrolling yet. This can be delayed by any work being done to display
// data items in the ListView.
while (listView. getLastVisiblePosition() != lastPosition) {

Thread. sleep(300);

}
i e BUE X @ Perf Test 3 B, a0 B i my A CAS s .

(@ PerfTest
public class SimpleListActivityTest {

TEARERAT AT =5 MACASAT . ¥% Alt+ Enter 8, %54 Import class, 5 AN 19 JE X,

3) iz A7k

iZ17 Gradle 1T % connectedCheck. Bt . i Android Studio 47114 Gradle 8347
Gradle projects & I'1, 40E 10. 23 s,

AW it android-perf-testing-master — android-perf-testing-master = Tasks — verification
T 1 connectedCheck 1T 55 , S AL 55 AT . WS AETHL EBBURH App A shitr. H
W % 7% 7T H XA android-perf-testing-master/app/ build/ reports/android Tests / connected/ index.
html. B2 B WP 10, 24 (905045 & .

sl L2 A1z 4y . 79 Android Studio ¥ ( Terminal) 7 1. AE & 5 i 1 & A
filf 2

gradlew :app:connectedCheck

0] DLE B OutOfMemoryException, f£E K ZEi% %5 |, ListView K 45 52
#h 2= g RX AT .
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wmnectedCh.v b 4 § b 2 G W K LT Q
Gradle projects - |
O+ - @ I T v B
v (& android-perf-testing-master

v (& android-perf-testing-master (root)

v g Tasks
> g android

Bz build
Pz build setup
3 help
B3 install
5 other
B% verification

£ check

{3 connectedAndroidTest

1} connectedCheck

£} connectedDebugAndroidTest

£ deviceAndroidTest

£} deviceCheck

(VVVVV

&l 10.23 Gradle projects & 0

1> E [ Test results - Test Summary = ‘ +

Test Summary

s ™
3 1 8. 504s 66%
tests failures duration
successtul
. i
Failed tests Packages Classes

Class Test
cimplelisthctivitvlest scrollFfulllist
Generated by Gradle 4.1 at 2018-7-26 12:14:54

10.24 AR

5. {# A MonkeyRunner Bzt Systrace

1) MonkeyRunner ¥4 it &

& 24 android-sdk\ tools\bin 3143 T ) monkeyrunner, bat 3CH4F B H-H 1) set frameworkdir=
Bl set frameworkdir =. . \lib. 7E tools X {4 J¢ B #r & framework 4 J¢ ., ¥ \ android-sdk \
platform-tools X A4JE F 19 adb. exe & §l 3 framework 3036 . X AESE AT LLIZ 1T monkeyrunner fiy
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N/

4T
2) 1417 MonkeyRunner 17

£ Windows fiF 217 ®i A A 2> .
% ANDROID HOME % \platform — tools\adb devices — 1
B R i R A 9 2 I 10, 25 i,

.
= EER C:\Windaws\systeiﬂgz‘w"ld-exf -~ .Y a .. = ’ R ——— =1

-

G:slsersslenovo><ANDROI D_HOME» “\platform—tools~adb devices -1 I:l

List of devices attached
MYUB21572401 8797 device product:PLK-TLA1H model:PLK_TLA1H device:HWPLK transport_id:2

C:sllseprs~lenovo >

Bt L I
e b —

&l 10.25 #EEIREIE

f£ Android Studio £ . AN T 454 -

gradlew : app: assembleDebug : app: assembleDebugAndroidTest : app: installDebug
app: installDebugAndroidTest

A EATE R E 10. 26 k.

Terminal

* > Task ‘app:installDebugAndroidlestavaResForDebughAndroidTest
X Installing APK ' app-debug-androidTest.apk’ on ~PLE-TLO1H - 6.0 for app:debugAndroidlest

Installed on 1 device.

BUILD SUCCESSFUL in 24m 12s

50 actionable tasks: 49 executed, 1 up—-to-date

& 10.26 Gradle f & 45 %
£ Android Studio &g AU F 452 .
monkeyrunner run_perf tests.py .\ MYV0215724018797

X B run_perf_tests. py ;& Python A~ Cff 0] BERF 22 45 /& 48 X # 42D ,. \ & H & ORI
e ,MYV0215724018797 J& Android & £ ID. 55 ME 10. 27 fis.,

ZABITHaatT 7R .

3) & MonkeyRunner ¥ il Gradle 1T 55

T H A4 buildSre/ sre/ main/ groovy/ com/ google/ android/ perftesting/ Runlocal Perf Tests Task
HUH XA 55 S CAS R

58] 132 A buildSre/sre/main/groovy/com/google/android/perftesting/PerfTestTaskG
eneratorPlugin, Xj&— 1~ Gradle {4, & 1 5i & W) & B2 19 Android & 5. 8 R 65
5B Gradle fF 5% RunlocalPerfTestsTask, X~ % #l Gradle it 5= 4 — 4~ H Gradle
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Y BEES: C\Windows\system32\cmd.exe - monkeyrunner E:\Workspaces\AndroidStudioProjects\and... E

E: “Workspaces \AndroidStudioProjects~android-perf—testing—master>monkeyrunner E:“UWorksp
Writing logs to: .

Using device_id: MYUB215724818777

Your ANDROID_HOME is set to: E:NAndroidsandroid-—-sdk

Cleaning data files

Waiting for a device to be connected.

Device connected.

Starting dump permission grant

Starting storage permission grant

Clearing gfxinfo on dewvice

Executing systrace

Starting test

1803727 89:22:58.894:5 [TestThreadl [com.android.chimpchat.adb.AdbChimpDevicel Error exe
perftesting.TestListener com.google.android.perftesting.tests/android.support.test.runne
180727 B9:22:58.894:5 [TestThreadl [com.android.chimpchat.adb.AdbChimpDevice lcom.androi
180727 B7:22:58.894:8 [TestThreadl [com.android.chimpchat.adb.AdbChimpDevice] at com.
1803727 B9:22:58_.094:8 [TestThreadl [com.android.chimpchat.adb.AdhChimpDevice] at com.

[ 10. 27 MonkerRunner iz 1745 %

1T % RunlLocalPerfTests.,
T H app/build. gradle, BUiE f J5 — 47 W T RS

apply plugin: PerfTestTaskGeneratorPlugin
FESE 1 AT man FACHS
import com. google. android. perftesting. PerfTestTaskGeneratorPlugin

FE SO SR B 25 1 TS FH ¥ 6 (5 B R R B2 B/ R 2F Gradle, Hiili Sync Now ¢ HLIi , &5
I H b ML E 58 B, IR B 21 2 B AE Gradle projects I8N 1 ¥ 19 Gralde 1T 55, 4
10, 28 Fi/s,

Gradle projects - )

o + & X T |1 B¢
validate>igningUebugAndroid [ est
writeDebugApplicationld
writeReleaseApplicationld

v verification

check
connectedAndroidTest
connectedCheck
connectedDebugAndroidTest
deviceAndroidTest
deviceCheck
lint
lintDebug
lintRelease
lintVitalRelease
runCloudRoboTests

runLocalPerfTests

runLocalPerdTests MYV0215724018797

test
testDebugUnitTest
testReleaseUnitTest
> Run Configurations
¢} buildSrc

Bl 10.28 Gradle project FIE M T #7 A Gralde 1£ 55
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Wi Gradle /T 45 runlLocalPerfTests, i 0> 55 5 ¥ 22, %2 2 f iz 17 8 6] App. )8 3l
MonkeyRunner, 1R¥ 2 BB FHL FiziT T HEGEN L,

6. WEEZHIE

FTH A Je app/sre/androidTests | 18 X4 SimpleListActivityTest. java, H{H X @ Rule
TR L) Enable H3k 928 G v RE . a0 R i i ACHS s .

(@Rule
public EnableTestTracing mEnableTestTracing = new EnableTestTracing();

(@Rule
public EnablePostTestDumpsys mEnablePostTestDumpsys = new EnablePostTestDumpsys();

(@Rule
public EnablelogcatDump mEnablel.ogcatDump = new Enablel.ogcatDump( ) ;

(@Rule
public EnableNetStatsDump mEnableNetStatsDump = new EnableNetStatsDump();

T AARLIY A .
HCTE X T R AR 11 T R

(@Rule
public Timeout globalTimeout = new Timeout (

SCROLL TIME IN MILLIS + MAX ADAPTER VIEW PROCESSING TIME IN MILLIS, TimeUnit.
MILLISECONDS) ;

FTJF TestListener. java, BCIH X T i A4S I TR

(@Override

public void testRunStarted(Description description) throws Exception {
Log. w(LOG_TAG, "Test run started.");
// Cleanup data from past test runs.
deleteExistingTestFilesInAppDatal);
deleteExistingTestFilesInExternalData();

(@OQverride

public void testRunFinished(Result result) throws Exception {
Log. w(LOG TAG, "Test run finished.");

a7
7. fE R EE o) B

EATHERRM R E &k B T —2e P ae R . n] DL AT R B X se g m) A, FR
IR gL RN F 45 IR A B

1) scrollFullList(com. google. android. perftesting. SimpleListActivityTest)
Script: org. junit. runners. model. TestTimedOutException: test timed out after 2500 milliseconds
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N

Script: at java. lang. Thread. sleep(Native Method)

Script: at java. lang. Thread. sleep(Thread. java:1031)

Script: at java. lang. Thread. sleep(Thread. java:985)

Script: at com. google. android. perftesting. SimpleListActivityTest. scrollFullList
(SimpleListActivityTest. java:101)

Script: at java. lang. reflect. Method. invoke(Native Method)

Script: at org. junit. runners. model. FrameworkMethod $ 1. runReflectiveCall ( FrameworkMethod.
java:50)

Seript: at org. junit. internal. runners. model. ReflectiveCallable. run(ReflectiveCallable. java:
12)

Script: at org. junit. runners. model. FrameworkMethod. invokeExplosively(FrameworkMethod. java:
47)

Script: at org. junit. internal. runners. statements. InvokeMethod. evaluate ( InvokeMethod. java:
17)

Script: at org. junit. internal. runners. statements. FailOnTimeout $ CallableStatement. call
(FailOnTimeout. java:298)

Script: at org. junit. internal. runners. statements. FailOnTimeout $ CallableStatement. call
(FailOnTimeout. java:292)

Script: at java.util.concurrent. FutureTask. run(FutureTask. java:237)

Script: at java. lang. Thread. run(Thread. java:818)

XS TR AAG B A0 S 7E L test. failure. log H . FTJF 3CfF gfxinfo. dumpsys. log, ¥ &
B — 4715 B RV ™ 0 <t (i an, K2y 92%) .

* % Graphics info for pid 31367 [com. google. android. perftesting] *#*

Stats since: 19840518836088ns
Total frames rendered: 323
Janky frames: 296 (91.64 % )
90th percentile: 117ms

95th percentile: 125ms

99th percentile: 133ms

Number Missed Vsync: 290
Number High input latency: 0
Number Slow UI thread: 295
Number Slow bitmap uploads: 286

Number Slow issue draw commands: 15

;ﬂﬂ’F Systraceamgﬂ%ﬁﬂﬂ ﬁﬁ%lﬂ%ﬁ’]%%ﬁ%o Systrace %%{%fﬁ ﬁﬂﬂ List View
recycling view [n] @l DL K getView ) Jir fE 2% I 6] KA. 1 deixX A~ [l &, 37 H com.,
google, android. perftesting, contacts, ContactsArrayAdapter 23 34, LALACHS, Bk F

LayoutInflater inflater = LayoutInflater. from(getContext());

// This line is wrong, we're inflating a new view always instead of only if it's null.
// For demonstration purposes, we will leave this here to show the resulting jank.

convertView = inflater. inflate(R. layout. item contact, parent, false);

DAL )A I ACAS R =5 0
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if (convertView == null) {
LayoutInflater inflater = LayoutInflater. from(getContext());

convertView = inflater. inflate(R. layout. item contact, parent, false);

}

HOFE A7, 70 U A% TP B trace. html, A DATE B F] getView O 45 58 T 3501 GE 0] 2
AT getView O H111) Bitmap {05, o] DL A BER 2 28 F7 46 4k Bitmap. &can F ifCas .

// Let's just create another bitmap when we need one. This makes no attempts to re — use

// bitmaps that were previously used in rendering past list view elements, causing a large

// amount of memory to be consumed as you scroll farther down the list.

Bitmap bm = BitmapFactory. decodeResource(convertView. getResources(), R.drawable.bbq);
contactImage. setImageBitmap(bm) ;

DLk e i ACHS B =4 -

Glide. with(contactImage. getContext())
. load(R. drawable. bbq)
. fitCenter()

. into(contactImage) ;

HOofraa A7 L 7E P YE 4% HP Il BT trace. html,
10.3.5  App ik =4l

W 1k https://github. com/googlesamples/android-testing 44 75 1 —2H I i 7 191] , Fi
/v T Android App H ah 4o i) & FhAE 22 F 85 oR i g H .

1. 305K 7= ]

1) Espresso il 75 14

(1) BasicSample: A1) Espresso M7 4

(2) CustomMatcherSample: ¥ & Espresso.JLH¢ EditText 1) hint J& M 19003275 4 .
(3) DataAdapterSample: DataAdapter Il 75 1] ,

(4) IdlingResourceSample: 5 J5 54T 55 [ 25 (1903267 4]

(5) IntentsBasicSample: intended() fll intending () J&7% FH /1 141 .

(6) IntentsAdvancedSample: 3 F 48 A AHBLFBE 19 00 18 705 4]

(7) MultiWindowSample: Espresso ZbBEAN[E 7 11197~ 4]

(8) RecyclerViewSample: RecyclerView [ Espresso il 75 44 .

(9) WebBasicSample: {# i Espresso-web 5 WebView 32 & (1) il i 7~ 5] ,
(10) BasicSampleBundled: f# H Eclipse F1HAtlL IDE (132 755 4] ,

(11) MultiProcessSample: f# A multiprocess Espresso 175 .

2) Ul Automator i /5 5]

BasicSample: &7 Ul Automator 7~ ] .

3) Android]UnitRunner iz /5 4]

AndroidJunitRunnerSample: 3 7 i 2 800k 0 38 Fn By a3 2 4 1) 75 461
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4) JUnit4 Rule iz /55 i

(1) BasicSample: ActivityTestRule faj 8 H 75 fil

(2) IntentsBasicSample: IntentsTestRule faj 5. i 754 .
(3) ServiceTestRuleSample: ServiceTestRule faj 5L 7~ 1] .

2. ML A &

] 32 18] 75 2 A AR a0

* Android SDK v23,

* Android Build Tools v23,

* Android Support Repository revl7,

3. ARHIZ 3] Android App ik

o e s {1 Gradle 9 T. H., =17 gradlew. bat 5§ A 3 F & Gradle, & TH#
FEE AT H eI H i H S PR A f5 2 gradlew assemble 88 # 7E Android Studio
1 5 AT H .4 Android Studio H#y
i a2 gradlew connectedAndroid Test £F i% # F L a5 58 B ML iz 47005,
i Har % gradlew test ZE A HLAY JVM B iz 17004
oy Z7F Android Studio 5z 170 4,

-10 4 iR . Appium 9128

AWAE App Wik T. B-——Appium, {E 5541 A, — A0 H & & 77 231140t
AL VIR ) Z B TR, Y2 T Appium T H M A, EdE”fUﬂ‘/,{L App M, B
BEMX Android App X REMIRX 10S App . BUAS F 2K 5 i 8CR .

10.4.1 Appium &}

Appium S&— PRI A S HEZE T X A= 6 B8 3 Web L H FIHE & B
WMH.EEEEEM. xRy [ E4S 2 10S FHL . Android FHLH Windows &, JR4

248 H 10S. Android 8% Windows SDK 4& 5 (9 5 . 8 3 Web 1 2 45 448 F 5 3h il Y%
a1 Web W A (Appium ZFF 10S |- Safari,Chrome 8, # Android 1) PJ 2 W % &%) .
A 48 AR N 5 % 3 Web Rz HIR 45 45 38 5 38 ik — 4~ e A= 7 HH P % 000 0 4 50 0
FRiESEA N

S, Appium S22 G 1, ATl DUEE I AH R 8 APT O Z2 8/ A 5] 19 °F &GOS,
Android Fl Windows) |- 1% I F £ 55 i 328 141 .

¥z i A s A a0 S A a0 T B )

o ANy E G 1 N ] s A O TR R DX RS sl v kAT B sh Ak i,

o 5 R T I H 0 AN R Y PR E e 1 TR S RIHEZE,

o — BN IS AL ER AT EE G R 17, B8 APT N Y i@ .,
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o — RN HI A B HE SN 2 2 T IR .

T TG ) SR Appiam (R DR TT I R

$— 2 CRHRZ W ah i 1L B sh AL HESR , X FE A 75 S A2 3h i H 42 7% Appium
I Uy I AV T e S S R = VA NG =T U N VA I I B VA e o i A T
Appium {88 F IR g AEZL AN T

« 105 9.3 LA F—3R19 XCUITest,

e 10S 9.3 I F—>33H1 UlAutomation,

* Android 4. 2+ Google ) UiAutomator/ UiAutomator?,

* Android 2. 3+——Google 1 Instrumentation(Selendroid 31 H $2{it Instrumentation Z§F) .

* Windows Microsoft ] WinAppDriver,

55 0k I 2 9K Bl i 4R A MAE 2240 B fE — 42 APTI-WebDriver API 1.,

WebDriver(#L #8 Selenium WebDriver) H 52 & — 4~ C/S 228 19 B i (JSON Wire
Protocol) . il 3 X AN PR AL 75 46 5 10 % )7 i &R vl DL & 36 HTTP 352K 245 fie 55 4% .
EAMAELMHEBRITS RS MR . X BRI ol DL A i 2B A8 2 i e 22
HIAAT e o 0] LURFAT A 22 755 HTTP 7 S 119 2 SCAPF I ACS] /- g ACAS o, 4 /] 3 3¢
Appium ) WebDriver A& —A~H0AK T il UHE S 1 & — A~ A 4L E

45 =2 [HF WebDriver & £ J& Web K A A a4k M 128 (1) 35 55 bR v, - B & 1F 75 5 1)
W3C prifi. #3) Web L H 1) H s A 7 2 o5 &kt . A5 2278 WebDriver 19 24 |-,
P e — 2835 5 85 2w H 246 AP

FH UL, Appium TR .

nf Ll DL Appium #5228 AR Appium,

1. C/S &#3

Appium 02— 2 REST API X519 Web k55 4% . B2 % a9 % 4% , i
W 25 7 s 1) A 2 E FHLIR & BT X s 4, SR 5l o HTTP 79 M B FE 3R i 2 P04 T 1 45
o XFPE S AT TR LW R AR S REA HTTP & P v i APT, 5t nf
I X8 S gD A0S . SR . {8 ) Appium 2 77 o FE 4R 5 A CH ¥ 25 5 . 3
1734 ] LUK AR 55 4 JicAE 5 00 A R 0 3+ 3P0 L FR AT ol A4S B Sauce Labs X FE 19 = AR 55 »
G 55 WA CAY 422 52 A 2 L S B a4

2. Session

A Sk ) L #2385 7E session b F X HAT ., B S ol A6 b — 45 k55 45 1Y session £
il BAR AN [R I TE 5 00 8 A 1 7 XA R B2 B AT #R 22 & 3% POST/session i 2K B il 55 4%
Uit o 1% BE 3 SR AR 2 A — 1~ JSON X 4 desired capabilities, X I Al 55 %% ¥ 25 )5 3l H
i1k session, SR J5 & [0l — 4~ session 1D, L5 045 2 &8 2> F X > session ID Z:PL{E

3. Desired Capabilities

desired capabilities X~ X 52 H 50 2 — 82 {H X (key-value) [ 4E 5, 1X Bo g (X 0% A 3%
FI HIz 55 2% i I o A 55w A0 AT 3K B8 (0T B 38 T & 7 S X MR AP B 314k session B %R, AR 5

273

\/
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#h 2 Ia ShAH R 1) session, AN [R] I SEAE X P g 1 Mk 25 44 i 76 B 3046 00 3K Hh i 2258 B AT 55 .
il 4n . platformName 18 4 10S 8t & 45 F AR 55 4555 21— 4~ 10S 19 session, 1M A & Android
o Windows session, U safariAllowPopups [F{EH true. 8245 UF R %5 % . XF T Safari H
&l ft session. 1] LIf# ] JavaScript $TH B & 11, X Se8(E 0T i BAK % SUE BB 7 30 .

4. Appium Server
Appium Server J&— M H Node. js 445 Al 55 25 .

5. Appium Clients

AU ZAFIES N F 5 (Java, Ruby . Python .PHP. JavaScript Al C£).E 13 #F
Appium X} WebDriver B} WP . X H Appium B, ff A X 28 2% 5 g E QR
WebDriver & J7 %, Appium Server S FF 1% F i E W 10. 2 s,

% 10.2 Appium Server TP T P iFE

158 a5 e # 4k
Ruby https://github. com/appium/ruby_lib
Python https://github. com/appium/python-client
Java https://github. com/appium/java-client
JavaScript(Node. js) https://github. com/admec/wd
Objective C https://github. com/appium/selenium-objective-c
PHP https://github. com/appium/php-client
C# (.NET) https://github. com/appium/appium-dotnet-driver

6. Appium Desktop

AR EAERSG T . A AR Appium Desktop., EAl]tl 5 T 1247 Appium Server It
T2 ER N % . Appium Desktop i [t 47 Inspector., {8 H Inspector 0] PLEs 2 FHINEIX .

10.4.2 Appium &%
1. Appium LXK EFIEZE

1) Appium [/ 2235
A W AP R Appium 977 B . ] NPM 22 % F1 F 22 Appium Desktop 22 3%, {#
NPM 223 pias #2205 Node, GO WT .

npm install — g appium

npm —— registry http://registry. cnpmis. org install - g appium
M % Appium Desktop 1B faj 5, Lk =2 .

https://github. com/appium/appium — desktop/releases
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2) Appium Driver

2T EE S0 A sk, 75 2 A Appium Driver, X286 Appium Driver %
SR 546 W T A ZE SRS, @], {4 ] Appium Android Driver #47 Android
W I B B4k 7 #2223 Android SDK.,

Appium Driver 5| R U F .

« XCUITest Driver(H T 1OS L A ) ,

« UiAutomator2 Driver(J] T Android W ) |

 Windows Driver(JH T Windows 5 [ i H 1) .

e Mac Driver(FHTF Mac & i L) .

* (BETA) Espresso Driver(F T Android N A ) .

3) Bk %

] PLf# H appium-doctor 33 FE Appium %%, 85 HE S

npm install — g appium— doctor

A appium-doctor. SR J5 . 18 1T appium-doctor #2648 % -ios 2% & -android 73 H 5 iE 10S
¢ Android ) Appium M35 %255 5 1),

4) Appium % J7 b

Appium HJ& — 4> HTTP Ik 5% 4%, 75 25 F % 5 uw PEBC G (6 A 68 1T A 2 46 i .
Appium 1 Selenium 1 FH T A1 [6] () Fpil———WebDriver, Appium FFRHER Selenium % J7 ¥ 4
a] LIS [T . Appium &4 A © M%) il . Appium %7 5 EYE T Selenium 25 1 i

Al PLAE W HE http://appium. i0/docs/en/about-appium/appium-clients/index. html F
&, Appium % J1 i E .

5) JA @l Appium

W H NPM %256 1 Appium ., 5848 Hl a5 2

appium

Ja 3 Appium. WREZHT Appium Desktop. ¥t 5“3 3 74 .

L, Windows 7 64 (i 35224 Appium Desktop N #4947, Appium Desktop J3 7))
Ja B A 10. 29 s,

Appium J& 354 85 Appium A RS 1T CBRIA S T2 4723) 03X A4 112 55 2201
35 P v 0 2l 33X S g 115 Appium #E7 EE .

2. B Appium #%T Android App ik

LU A—A A Android App I8 6], ¥ 4 Appium W3, IR AT 1K ] UiAutomator2
Fl Javascript €% Appium 5,

1) &

A Android 8. 0 Bl av FF iz 7. EMHE https,//github. com/appium/sample-code/
blob/master/sample-code/apps/ApiDemos/bin/ ApiDemos-debug. apk F#Z#%#l] App.

2) BWE R i

) Webdriver. 10 2 F' i R, 1% B Appium 2 7 S e . gt — > scJe 5 an , AppiumClient
TEX A I FPATI 2

275
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-
¥ Appium

W %160

» Chedang if an update is available

> Launching Appium server with command: C\Program Files (x86\Appium\node.exe lib\server
\main.js —address 127.0.0.1 --port 4723 --platform-name Android --platform-version 23 --
automation-name Appium —log-no-color

= Update not available

> info: Welcome to Appium v1.4.16 (REV ae6877eff263066b26328d457bd285c0ccH2430d)

= info: Appium REST http interface listener started on 127.0.0.1:4723

> info: [debug] Non-default server args:

{*address":"127.0.0.1°, "logMoColors":true, " platforrmMame":" Android®, "platformVersion":" 23" “aut
omationName®:* Appium*}

> info: Console Loglevel: debug

A 10.29 Appium Desktop J5 3 f5 89 7 [

npm install webdriverio

3) ZihvihAL
g1 g — 3 SO apptest. js. A — 471G 4] 4 1k % 7 g X 42

// javascript
const wdio = require( 'webdriverio');

WS 3 Appium 220, A, 75 B E L —2H Al 55 4 9 11 1 Desired Capabilitity , 98 J5 1
Hl wdio. remote(), — M7 2 W T 1Y Desired Capabilitity,

o platformName: F &5 2 K.

* platformVersion: F &5 A,

* deviceName: W& 24 FK.

o app: #M App MK (5 H browserName 5 & # Web L F A FH 1930 % 75 ) .

* automationName: 9Xz)j 25 FFK .,

e AE 32 S0 apptest. js W0 F .

// javascript
const opts = {
port: 4723,
desiredCapabilities: {
platformName: "Android",
platformVersion: "8.0",
deviceName: "Android Emulator",
app: "/path/to/the/downloaded/ApiDemos. apk",
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automationName: "UiAutomator2"

}
};

const client = wdio. remote(opts);

4) AT Ay 4
FEI S apptest. js PG IN—2LACHS, J3 3 &G, P AT — sy AL SR 2. B
{E A SC 1 apptest. js WF .

// javascript
const wdio = require('webdriverio');

const opts = {

port: 4723,

desiredCapabilities: {
platformName: "Android",
platformVersion: "8.0",
deviceName: "Android Emulator",
app: "/path/to/the/downloaded/ApiDemos. apk",
automationName: "UiRutomator2"

}
};

const client = wdio. remote(opts);

client
cinit()
.click("~App")
.click(" ~Alert Dialogs")
. back()
. back()
.end();

FELL Bk S A, 3 T8 JF Appium % B8 App WE IR EHK LR IF & L £,
webdriverio #y%E Hl ~ A28 £ /n i nl UiRl 1 id AR ITEK .

a] LI# FH Node 32 172X A W08 304 i 5 ] 5 34 358 A 28180 3% A Il @t A8 200 & 3]
Appium B~ HEGE . App W 5 sh HE W T H#4E .

ST %

) |

f£5 1. £F 10. 3.5 1 EFE—14 Espresso M/ 6, 7081 g & $uA7 X A4 38 4]

145 2. 7F 10. 3.5 Tk £E Ul Automator Ml i/ #i] BasicSample, 7081  F8 #  FHA 71X
A3 7 ]

f£55 3. 1F 10. 3.5 1 i%E+$E Android] UnitRunner M3 75 41 AndroidJunitRunnerSample, 73
BT A A AT 3 s

{155 4. $cH810. 3.4 WP IR, 58 o 6135 H PR aE s

277
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AEFERNE

Web a7 3 @) &, & /-
Web &7 3% 0 3% T B
Jasmine M X 7% %k
1236 K : Jubula /-4

VT AR, R i T A R AT M AR T T8 78 i e I At Lz T A AR R 5 2
A e T R ATE SR 38 T A e I AR e E A A A M RR R, G TR R
A B A I T Rk A A i 0 3B A A

11.1 42 Web B i

-

AV Fe A28 Web BT s i 10 HE 25 885 A 283 L1 Web B Sl i T B
11.1.1 Web gij i ilix & /v

W & A B B A B 5 o1 T2 W SRR AT T O sz . B MVC (Model-View-
Controller) Bt A 20 & X #p 43 2 AR AL, MVC #8021 73 B =~ BEAH X 2 37 X
FHELHK ZR TR 4 A5 TR 22 0 7 A BN I Bl a2 AR R o5 AN s R 2 AR S R B
5% um M P AR TR EZ ;s 62 0o R T 2R B 2 2 A% 0 5 s s Bk E . MVC
BB S 2 — 2 O E 2, o] DLA R O B 2, (A 3 B 25 ) 4k . A
RIS A A C K MVC 23, R ATHE MVC SEBFR 3 MVC REZE, 640, Java H 1)
Spring MVC f£22 | NET ##) ASP. NET MVC HEZE [JavaScript 1) Ember. js MVC HEZH
o AT AT UEAE R JEBR O 5 I o S8 A R R I i

AE R N )Y A 02 C/S % B/S B )Y . # el LA MVC it g, FRA1E
X A0 P 2= ) 3G D i s 0, A s I3 Y IR ) BR T 0 L AS B A ] ge i i AH 3], 12X
HE S A4 Web B M A7 5 04328, 76 11, 4 3, FR AT 6 8 A i A 58 T B Jubula f—
TSRS 4

Web W H A ) SE R R AR Z . B/ Wi 1719 Web L A 55 B £2 AR J& JavaSeript,
1M JavaScript HEZ2 JFEu T B EEWm BIEH 2., Py JLaKk JavaScript fE 2L 8l 2 |
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1. JQuery

iQuery f&— PR RPN PR IIRE & Y JavaScript JE ., Tl ok 0] DL 230 N A
TAEM 5 T4 G APT 4645 HTML SCRS 8 Py A £ 35 4 4b 21 . 3l i A1 Ajax 252515 57
e, T R RS G ) Query B T EUA T A4S JavaScript 1977 5.

LB M https://jquery. com/ .,

2. Bootstrap

Bootstrap J& — R 32 W 18 T P 1 iy i T A 20 4 1 o A 45 Fe ]l LA ] HTML, CSS
MU TS IF A bz 3G 88 Bl i s G i) Web L H .
W B M https://getbootstrap. com/ .

3. ExtJdS

Ext]S J&2— 1 5C %11 JavaScript HEZL ., E A 58 K1 UT 4H 174 FE . 45 97 & A b1 nf DL
Fa) A R B AR PR A 2% Web [ FH ol #8301 i H .
W B M https://www. sencha. com/.

4. Node. |s

Node. js J&7£ Chrome ] V8 JavaScript 5| % I ¥ # 1 JavaScript iz 17 Hf, Node. js fif
M7 SR AE2E 1/O R i H 2R E R A &AM . Node. js L FMWAEMT A
NPM {#15 H %& A G2 7] LI ) NPM & 4 Chttps://www. npmjs. com/) 3£ 13 JavaScript JF .
NPM & il &t 5 - K I JavaScript 4 R .

i W E M https://nodejs. org.,

5. Angular JS

Angular JS #EA: T 2009 4, i Misko Hevery ¢ A8 # , J5 8 Google Wl , J&— KL 75
AT JS HEZR , E 28 H T Google IIZ 3= dn . Angular JS f &5 #E 2560 i .01
J& MV W (Model-View-Whatever) A H AL . 7 246 X ) 48 98 5€ L 15 SCAL AR 28 MO/ TE A
A PE S . Angular JS A 2.0 MUAR G R #K A Angular, Angular 254 1 75 B 208 A A6
T i 2 g T HL R B dme AR 52 B o] T & 85 F 6 9 (Web 5 H 8% 3l iz HI T
N D

¥ W E M https://angularis. org/ .

6. Vue

Vue &—EZH TRy g M P i #r ot 2CREZE 5 H A R B REZR A [A] 1 )2, Vue # i3T
FAlLL AR EZZENH ., Ve MELERXEREZ A T EF BT 5% =0
PEakBEA M HE S, 55—, 530 bny T H 4% DL & Fp SR r R RS A B, Ve
58 R s o & 2 i B o iy 4R LS Z)

B M https://vuejs. org/,
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7. Ember

Ember J&—H T8 Web I H 9 JavaScript MVC HeZ, S M r i A £ 5
ME R Z B Mg, BAH AR TIF 20 Web B H] A 8 2152 2214 Fr 44
7 AT, DL B 08 S s ik AU B i & T HoAD .

Ember & & T 47 & 1) Handlebars AR , 3 H7 X1 46 7€ W %575 86 H 550 T8 1 (K
i HAth J& M sh A AR ) L A B B AR L K A RS PLSE . Ember f#H A 591K A
# Ember X4 KCH FAT R IRIVR RO SR M T HRAE .

¥ WE M https://www. emberjs. com/,

8. Backbone

Backbone J& — P E Z AT MVC 28, 1 T 45 F 46 2 2 o 1 p ) K IS, #7 5
e 55 a5 PR P 1) 1) o4 7% 42 . D Rl 52 2 1 07 P AR AR R AE Y

Backbone 1F W1E 1992 35 LB T L L FRATTAS BB 2 7 {#F A Backbone. [H 4 & 1)
FLAH e EC . DOM 24 L ATAX &R #6125 — 77 IF£ . Backbone {4 ) /2 /5 Underscore ( £ il
PREUE , W38 JQuery/ Zepto(SZHF DOM #:4E L ATAX [ FE I 3E) .

¥ WLE M http://backbonejs. org,

9. React

React J& Facebook JT A& i — 3 B | &0 R A 1Y JavaScript FE, T H £ ]
P . B, React A2 —1 MVC HER, B2y T EZRFMANK Web 4 {4, M| & T
UT, 52 View 2. HIK  React J& 5 1a] i K 200 P 119 78 32, 3R X 1) 8098 48 € . kst
React AN HLHH:AE DOM X 4, 1 258 o 80 DOM HI diff 5332 L dse /N 119 25 SR A T 21 B 52 1
DOM [,

£ W B M https://reactjs. org/,

JavaScript HEZE sl 22 BOAS K80, A8 2 AT 3 2 B B 9 al P AE JavaScript fIE 22 b
PErp A TR ., il jQuery BIBAJF % T JavaScript HGil i HE % QUnit. Angular JS 75 R
FLA ] gy 55

11.1.2 Web Biimillif TE
Web Fis it T B AR L ., LT 5265 Fb.
1. JS BLilliXfEZE Jasmine

Jasmine 5& — 1 H F W] i JavaScript 18 6% 19 5 o0 0 8 fE 22, 2 8547 0 K 3 &
(Behavior-Driven Development, BDD) . & A #{ffi T 4T o] H:Ath (1) JavaScript 222, E AT
F—A~ DOM, H#E i W 7 i bR nl DL A Hb 4 55 I 3

LB M https://jasmine. github. io/.
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2. QUnit arimlliX TR

QUnit & — 5 K119 JavaScript 5.0 M0 HE 22, 2 HE 22 & i jQuery B BA 19 B 51 HF %
19, E 2 jQuery 1B A E/F ., QUnit #%) 72 FH 7 jQuery.jQuery UI,jQuery Mobile
o H o, g ] LI E AT ] JavaScript 44 5 19 JavaScript A0S . 436 8 H jQuery 4 5
1) JavaScript {45,

B M https.//qunitjs. com/

3. JSHint grim i TR

JSHint j&—4~## & JavaScript fUi%5 7087 T B, B 5 JSLint J5 L, # /& JavaScript 11
B A 2 T L 9 o A PR L % B 1 — 98 7 1 1 5 G I (1 5 ) £ 6
L SLI =S/

{5 5 A =Fb

F—FhJr % A JSHint & 50, RS W AR I8 4GRS , B4 AH S 1 26 701, & 6E B I 4 A 106 L 42
7 AR Hh Y TR]

& Rk AE a2 1T KA JavaSeript {8,

55 =P J7 ik £ IDE Hffi ] JSHint, 1R 2 XA %48 45 ok IDE #54 JSHint f& {F.

W E T Mk http://jshint. com,

4. Mocha

Mocha J&— I HE F- & B JavaScript Ml IAHEZE . B ia 17 4E Node. js FIN Y 4% b, i 57 28
I AR A5 T BRI R . Mocha A n] LhiEZLia 17 e $2 I, 1 R0 B a0 g i a4 7 .
7 WE 77 B https://mochajs. org,

5. Karma

Karma J&— > fi 5. #) JavaScript M X T H. 2% H 57 7E 2 4> 5 52 W% 8 5 AT
JavaScript {0, Karma 52—~z 17 %%  Karma 19 32 % H fr 2 {8 008K 3l -k B4 5 |
BECHR RN B R, i o fE A F , Karma o] RLRTI L HE 22 (48] 40, Jasmine . Mocha, QUnit)
—i i H ., Karma 32 T JavaScript 8ok, b o] UL T & g0 03 g 31) i 19 90 325D
X T Angular]S A 8%, o] UL F karma-ng-scenario i {4 # 17 o ) v 117 90 58, 2 I H
Protractor #4735 2| 4 19 3 . Protractor J&-—-1> Angular Fil Angular]S I H 11 i 3] S 0
HERY . FEFFZe4E AR 55 % (19 40, Jenkins ., Semaphore, TeamCity ¢ Travis) I 0] PL{#H H
Karma,

7 WE 7 M http://karma-runner. github. i0/2. 0/index. html,

6. Jubula

Jubula B — PR EBHEEEM. B3k GUI A T H, & Eclipse 19— 1464, kiR
F BREDEX GmbH 2 & 1 il Ml i T. H. GUIDancer, BREDEX GmbH 2 &) £t 17—
AT AN Jubula,
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HIF g 52 I AR AAUALA HTML Hl JavaSeript. i 4 JavaFX . SWT.RCP #l Swing.

JavaFX 24 79 K1 2T Java 19 Ul “F 5, 6 08 Ak 3 2045 5K i 19 K B 55 W F2
J¥ . JavaFX R PRV 5E 22 Java JF & 0, R A) H T 3 45 o 6 2 75 S0 3 R 150 3148 5
s K i, JavaFX #2487 — 4 F &1 UL 844 B M AR APL, 345 A 5 2k 68 (1 18 14
Jn i I RS A 51 8, DU a7 £k ol 9 AL i R2 Y 9 JF K .

SWT(Standard Widget Toolkit) J&— ¥ GUI gifEfEZl. 5 AWT/Swing A £ 1
(19 FHAL . & % T IR IDE-Eclipse 52 H SWT JF &AM, 76 SWT ZHi,Sun & & #1417 —4
B4 GUI JF & T.HAL AWT (Abstract Window Toolkit) ., AWT HEZ S 28 H J5 A % 1]
i (native widgets) g . HBEM & F & & LB F4E.

RCP(Rich Client Platform)f8 & & P w5, —f ) Z M3 T Web 10 H % 77 i , H:
R R AR 55 [R] R B 5¢ 4 Ho ) B0 0 5, R 4 58 4 th & ) i ok 1757

Swing J&— M TH k& Java N HFR)F H P F 0 & T HAL, Swing UL % 11T
HAL(AWT) g B ali 4 257 5 7 FE Jye nl DA FIAT fo] o] 48 45 19 S8 W XA . Swing HF & A Bt
SUHAAR D AR 65 5k vl LA Swing £ & R 36 19 Ih B8 A B 4k 21 14 ok 81 2 4 i 9
10

Jubula ZFfH HTML.JavaFX.SWT . RCP Fl Swing 3% B 11 5 S 0 32 .

B T Ml http://www. eclipse. org/jubula/ .,

11 .2 Jasmine Mk &2 &7

A9 41 Web i 3 i 0 T B Jasmine 1922 5 Fl 7 FACHS .
11.2.1 Jasmine & 3%

fE Jasmine B M https://github. com/jasmine/jasmine # installation F %k Jasmine 7 v/

it jasmine-standalone-3. 1. 0. zip.

f£ Web i I H SCHE39¢ B B @ —4~F X ¥ jasmine,
¥ jasmine-standalone-3. 1. 0. zip fift s B8 ] 2 1) jasmine LI T .
B B A S I B AR HTML ST A

< link rel = "shortcut icon" type = " image/png" href = "jasmine/lib/jasmine — {3.1.0}/jasmine_
favicon. png">
< link rel = "stylesheet" type = "text/css" href = "jasmine/1ib/jasmine — {3.1.0}/jasmine. css">

< script type = "text/javascript" src = "jasmine/lib/jasmine — {3.1.0}/jasmine. js"></script >
< script type = "text/javascript" src = "jasmine/lib/jasmine— {3.1.0}/jasmine — html. js"></script >
< script type = "text/javascript" src = "jasmine/lib/jasmine — {3.1.0}/boot. js"></script >

fifr S G SO ST R
 lib———Jasmine MAHEZR SO IE 4055 17 =4 JS 30fF  — AR R SR RL— 4> B A
A

* spec

i 320 B ST e . AL T S TS SO
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* src PEACHS ST e A5 7 AT TS ST
* SpecRunner. html—— 375 1] 32 17 # SCHF S 7630 50 4 o0 AT 1 32X 4 3CF 85 s A7 i) 38
A, i 111 R

3602205 9.1 >R ¥E BEE i IR #8m  # — O X

| C 1O % © file)//H:/TestLab/workspace/MyProject/jasmine/SpecRunner.l 4 v

1> ] () iasmine/jasmine: S| x | eBw JavaScript #5067 x| @) Jasmine SpecRunn x|+ T D

@Jasmine 3.1.0 Options

5 specs, 0 failures, randomized with seed 55456 finished in 0.089s
Player
#resume

should throw an exception if song 15 already playing
should be able to play a Song

when song has been paused
should be possible to resume
should indicate that the song is currently paused

tells the current song 1f the user has made 1t a favorite

ISR I F - W AR EAE S

11.2.2 ROIKBEE

PlayerSpec. js 3R UWF .

describe("Player", function() {
var player;

var song;

beforeEach(function() {
player = new Player();

song = new Song();

});

it("should be able to play a Song", function() {
player. play(song) ;
expect(player. currentlyPlayingSong) . toEqual( song);

//demonstrates use of custom matcher
expect(player). toBePlaying(song);
});

describe("when song has been paused", function() {
beforeEach(function() {
player. play(song);
player. pause() ;
});
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it("should indicate that the song is currently paused", function() ({
expect(player. isPlaying). toBeFalsy() ;

// demonstrates use of 'not'with a custom matcher
expect(player). not. toBePlaying( song);
});

it("should be possible to resume", function() {
player. resume( ) ;
expect(player. isPlaying). toBeTruthy( ) ;
expect(player. currentlyPlayingSong) . toEqual ( song) ;

OF
b)),

// demonstrates use of spies to intercept and test method calls
it("tells the current song if the user has made it a favorite", function() {

spyOn(song, 'persistFavoriteStatus');

player. play(song) ;
player. makeFavorite();

expect(song. persistFavoriteStatus). toHaveBeenCalledWith(true);

});

//demonstrates use of expected exceptions
describe(" # resume”, function() {
it("should throw an exception if song is already playing", function() {

player. play(song) ;

expect(function() {
player. resume( ) ;
}). toThrowError("song is already playing");

b);
)i

b);

describe & Jasmine (14 ) PR EL AE A — DA E 4 (Test Suite) MH 4. Bl WA M
N8 PRI FFBRERFENAEFN L AR, Jr ikt L E
A4S, PlayerSpec. js 275 T =4~ £ {4} Player.when song has been paused I £
resume,

2R REC it % L T Spec, Hl describe KL, it WA MWNZSE . FHFPRITE, B
Spec H1 15 — 1ok Z 1~ expect Fr i, H T3 75 2 00 = iy 1G5 . 4140, it ACAS B should be
able to play a Song F 417 T A~ expect J5ik,

Jasmine H R expect Jr LR 2 — W & iR [BME o] LUE true 87 false., A~
Spec A expect Jy kiR [BHE AR & true B Gl W3, 5 A AL — > expect 1R [ {E
& false, D) A o=k 5K . 10 7 4 1 PR 20 0 2 Ik 32 1

JavaScript WIAE F 38 i) #0475 8% 385 F . BT L ZE describe 7 728 & X6 i 48 2 14 A (194 T:
fy it AR BRER 2 AT WL
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expect J7 & LI JE B2 (Expectation) s — PMEACR L PR ; 55— A2 VCECE SR
HAEE{H . 14 40, expect ( player. currentlyPlayingSong). toEqual (song) [¥) 52 P {H /& player.
currentlyPlayingSong . Hl 22 {H 2 song.

B —4~ Matcher iR [a] — A5 /R {H . 7S PRE AU BB Z A HL g . B 10 938 A Jasmine.
It expect ;2 H 1 #F . R)5 Jasmine 22N MBI spec &l i b B KW ., #il40, expect
(player. currentlyPlayingSong). toEqual (song) H ] toEqual () 3t & — > Matcher, 1T 11
Matcher nJ DLFEH F It Matcher Z Fi A not [¥) expect I 313 G {E KW, #lU0.expect
(player). not. toBePlaying(song) . toBePlaying /& H & X 1 Matcher, f£ SpecHelper. js 3
fFpE X 1 toBePlaying.,

beforeEach( function () {
jasmine. addMatchers( {
toBePlaying: function () {
return {
compare: function (actual, expected) {

var player = actual;

return {

pass: player.currentlyPlayingSong == = expected && player. isPlaying

}) i

});

Jasmine $£ it T 4 5 1) beforeEach Hl afterEach 7. 1F1% H 4 5% — £, beforeEach
J5 B4t describe TS Spec HAATZ RTIE 1T s afterEach J7 L7 51~ Spec MG 1817, &
AZERE AR ? BehE , AE JTUnit B0 CHE 28 P FAT T80 Wik, 3IX P AN J7 3k 0 mI PR A Setup il
Teardown J5 . PlayerSpec. js P41 | B9~ beforeEach J5 k.

describe A] PLiix £, Spec 0] LLE LA — 2 . X FEREA] LIl — -l 24— 2H B
AR T EH . 72T Spec FAATHIT »Jasmine 38 J7 B4 45 #4 3% 0 JF 3117 551> beforeEach J7
. Spec $47 )5 . Jasmine [A] B 04T #H B 11 afterEach J7 . PlayerSpec. js A7 il i £
Player £ 7% T M4~ £ /4 when song has been paused Fil # resume,

11.3 Jasmine iz & £k
A Mz 174 Karma Hl Karma 5 Jenkins 8 %,

11.3.1 MK 1=E1T88 Karma

Karma ;& —“~3& T Node. js ] JavaScript Ml 47 B2 45 PR T. H. (Test Runner), %
T Hal T A i Web W% 4% .t 7] 242 i 3] CI(Continuous Integration) T. H., 4 Af
DL HAACAD ki a — &, XA I8 T B — -9 KRR 2 . & 0l LL % (Watch)

285

N
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LA 224, SR e B AT AT 3@ 3 console. log s Ml 45 53
1. Karma+ Jasmine M EZIEME E

1) 223 Node. js

fF Node. js B M https://nodejs. org/en/download/ T # Node. js 3y H 217,
Node. js M4 T — B T H npm.

NPM e fif 2 Nodel. js ACAS S AR Z 08, 5 W 3 504 DL JL#E

o RV NPM il 55 2% T 28590 A 4 55 1056 — 7 A B A H i .

o FRVFHIPTN NPM Al 55 @ T 80F 2258 5N a5 1 2 AT Ry B A i A .

« RV ACHS MG 2T T FAZ 3 NPM AR 55 45 115 {6 H .

2) T4 Karma

FraE— e de  Han D\ TestLab\Karma, f£ #y 2 175 A iy 2

d:
cd D:\TestLab\Karma
npm i karma

¥+ Karma 1. bin 3432 (|4, D\ TestlLab\karma\node modules\. bin) il A & PATH ¥
3) P15k Karma, 24 B HC B A karma. conf. js

FEm 2 AT A2
karma 1nit

fi¢ Tab B 06 £ 0]l (1% 58 . 7% Enter SEHINEPEIE S 402 F — Rl T L T A
L SEREIBT

Microsoft Windows [Jfi4~ 6.1.7601]
MRALFFA (c) 2009 Microsoft Corporation. {# B T & #LF).

D:\TestLab\karma > cd D:\TestLab\karma\node modules\. bin
D:\TestLab\karma\node modules\.bin>karma init

Which testing framework do you want to use ?
Press tab to list possible options. Enter to move to the next question.

> jasmine

Do you want to use Require. js ?
This will add Require. js plugin.
Press tab to list possible options. Enter to move to the next question.

> no

Do you want to capture any browsers automatically ?

Press tab to list possible options. Enter empty string to move to the next quest
ion.

> Chrome
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What is the location of your source and test files ?
You can use glob patterns, eg. "js/ * .Jjs" or "test/ %% / % Spec. js".

Enter empty string to move to the next question.
>

Should any of the files included by the previous patterns be excluded ?

x% [ % . swp".

Enter empty string to move to the next question.
>

You can use glob patterns, eq.

Do you want Karma to watch all the files and run the tests on change ?
Press tab to list possible options.
> yes

Config file generated at "D:\TestLab\karma\node modules\.bin\karma.conf. js".

D:\TestLab\karma\node modules\.bin>

4) &5 4E W4 karma-jasmine

fi AN F a5 A % R 4 i) karma-jasmine:
npm i karma — jasmine

5) % jasmine-core

i W~ 5 2 % 3% jasmine-core:

npm i jasmine — core —— save — dev

6) 2% html M5 4% 45 46 14
i R AN T A2 22255 heml 0383 H5 48 1F

npm i karma — jasmine — html — reporter —— save — dev

Karma ffif4- /& NPM #idt, [H 1, #IAE package. json SCHFH 48 8 Mff . DL 20 255 75 22
1] Karma i {f-. package. json LM ZE M0 T i

package. json:

{

"devDependencies" : {

"karma": "~0.10",

"karma — mocha": "~0.0.1",

"karma — growl — reporter": "~0.0.1",
"karma — firefox — launcher": "~0.0.1"

}
}

SRIG A W T a4 5 n) DL 2238 Karma fl{F T .
npm install —— save — dev

A0, iy 2 npm install karma—< plugin name > —save-dev % %& — /™4 {4,



N E NN S €

i a4 npm list -depth=0 %] 1} 2 %2 1) Karma Jfi{5:.
2. Bt B ol 5 R

1) B gm JS S

G T 5 Rl 55 2 5 09 SO st 2 AT RS 1 JS A, Rl ]S ST (e
11. 2.1 Yra) I 5 292 119 jasmine/sre SXAFEJe v, 40, 52 B 47 58 3 30 - 1 HEM
JS % myijs. js WF -

function reverse(name) {

return name. split(""). reverse(). join("");

}

2) B s
B 7S SCEFRCAE 11, 2.1 19 PR 8 3 H SO 92 19 jasmine/spec e, 56
Jasmine API 1M JS A myjs. spec. js XHF .

describe("A suite of basic functions", function() {
it("reverse word", function( ) {
expect("DCBA" ). toEqual(reverse("ABCD"));
expect("Conan"). toEqual(reverse("nano"));
}) i
¥

3) &k karma. conf. js fic B X
FAT 2B T A Y karma. conf. js 1 files.exclude Fll reporters fig B . &5 1
karma. conf. js 3CFUNF .

// Karma configuration
// Generated on Sat Jun 09 2018 15:38:19 GMT + 0800 ( 1 [ # #E B [a] )

module. exports = function(config) f{

config. set({

// base path that will be used to resolve all patterns (eg. files, exclude)
basePath: "',

// frameworks to use
// available frameworks: https://npmjs. org/browse/keyword/karma — adapter

frameworks: [ 'jasmine'],

// list of files / patterns to load in the browser
files: [

'‘workspace/jasmine/src/ * % [/ * . gs',
'workspace/jasmine/spec/ ** / % . spec. js'

1,
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// list of files / patterns to exclude

exclude: [ 'karma. conf. js'],

// preprocess matching files before serving them to the browser
// available preprocessors: https://npmjs. org/browse/keyword/karma — preprocessor

preprocessors: {

b,

// test results reporter to use

// possible values: 'dots', 'progress', 'kjhtml'

// available reporters: https://npmjs. org/browse/keyword/karma — reporter
reporters: [ 'kjhtml'],

// web server port

port: 9876,

// enable / disable colors in the output (reporters and logs)

colors: true,

// level of logging

// possible values: config..OG DISABLE || config.LOG ERROR || config.LOG WARN || config.
LOG INFO || config.LOG DEBUG

logLevel: config. LOG_INFOQ,

// enable / disable watching file and executing tests whenever any file changes

autoWatch: true,

// start these browsers
// available browser launchers: https://npmijs. org/browse/keyword/karma — launcher

browsers: [ 'Chrome'],

// Continuous Integration mode
// if true, Karma captures browsers, runs the tests and exits

singleRun: false,

// Concurrency level

// how many browser should be started simultaneous
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concurrency: Infinity

})
}

4) J3 3 Karma
il FHUN T dy 4

karma start karma. conf. js

WY a2 BT mE 11, 2 s,

wK Karma *

& C | ® localhost:9876/7id=86410146

Chrome 65.0.3298 (Windows 7 0.0.0) is idle

I —

& 11.2 Karma 8 31E B ¥ pO 0 % 23 7

¥ DEBUG #2281 . s 0l 45 i pE 11, 3 fros .

’ — - - S P~
-/ WK Karma X / WX Karma DEBUG RUNNE' X \m

j C | @ localhost:9876/debug.htmi %

@Jcmnine 3.1.0 Options
X

1 spec, 1 failure, randomized with seed 97408 finished in 0.013s

Spec List | Failures

A suite of basic functions > reverse word

Expected "Conan’ to equal 'oman'.

Error: Expected 'Conan” to equal 'onan”.
at <Jasmine>
at UserContext.<anonymous> (http://localhost:9876/base/jasmine/spec/myjs.spec.js:4:20)
at <Jasminex

— 7

& 11.3 Karma HTML ]3£3z 4

B myjs. spec. js B H H ) “expect("Conan"). toEqual(reverse("nano") ) ; " A .
expect("Conan" ). toEqual (reverse("nanoC")) ;

Pt 11, 2 B DEBUG #6460 , 8o 87 9 i 047 55 . & 11, 4 fras .
5) AT A i Rk A AR A

far ANT Ay 4 22 %% karma-coverage.
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-

) - ol | E
| WK Karma X ¥ WX Karma DEBUG RUNNE' X i
C | @ localhost:9876/debug.html el
@Jme 3.1.0 Options

1 spec, 0 failures, randomized with seed 72 finished in 0.015s

A suite of basic functions
reverse word

e — E— e J

B 114 B3 TS X e B9 AR

npm install karma — coverage

&2 karma. conf. js Bt & S

reporters: [ 'kjhtml', 'coverage'],
preprocessors : {'jasmine/src/myjs.js': 'coverage'},
coverageReporter: {

type : 'html’,

dir : 'workspace/coverage/’

b

i J3 3] Karma, £ 3 % workspace/coverage/ | £ 3| index. html, F | Y% &% 47 H
index. html 3¢, & 11. 5 frs.

360L SN 0.1 > Wi =E g TR #m (w _— 0O X
@ ~ C 1 © file;///D:/TestLab/karma/workspace/coverat # v FIEE=0FE5H5 Q |
T v [JENEEE » CBETE v (e @R v A3 - g=EE v - DEEER »
» B J [ Code coverage report for All l+ = D
/

100% Statements 272  100% Branches e/e@  100% Funciions 171 100% Lines 2/2

File = Statements Branches Functions Lines

src/ ] 100% ‘ 2/2 ‘ 100% ‘ 0/0 ‘ 100% ‘ m i 100% | 272

Code coverage generated by istanbul at Sat Jun 09 2018 18.:06:06 GMT+0800 (k[EWT £01i8))

& SERE Fosg OQ4HEE Hasah A @ VFE P £ IO ¢) Q100%

E 11,5 M 5 R
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11.3.2 Karma 5 Jenkins &£

Jenkins JE— X H AT M AT PIFF2E R T H RNV AES S mEe gt r gt 4.
faf il Karma tLEESE N ] Jenkins. 3F A sh iAW ? DL F LI Windows 385 R #1], /141 Karma
5 Jenkins 5B,

(-

it JENKINS. HOME B85 25 5, i 41, JENKINS. HOME=D:\. jenkins, &5 % /7
Hlé54 java -jar Jenkins. war Ji 3f] Jenkins AR 55 %% - Jenkins [1 22 3% Fifdi 1 E W EE 5 85,

f£ Jenkins FTE T E DL I %3 Node .Karma,Karma ., #W 11.3.1 7.

A Karma i karma-junit-reporter, H 192 8 T A4 il XML B0 03 Hiz 45, DL f#E £E
Jenkins Web 01 Ji 715 B c il 04 45 .

2. Bic & Karma

Bk 11. 3.1 Pl iy Karma Bt & X Karma. conf. js, T 2B A BN F .

preprocessors : {'jasmine/src/ *% / % .Jjs': 'coverage'},
coverageReporter: {

type : 'html’,

dir : 'coverage/'

b
reporters: [ 'kjhtml', 'coverage', 'junit'],

junitReporter: {
outputDir: 'reports/"',

outputFile: 'test — results.xml’,

}s

singleRun = true;

H: A singleRun = true BC & I AE H 2R UE a7 05 . W % &8 A B i, A2 Ik
AT .

3. f#& Jenkins £ %

(1) B —~ A XA R H L anisl 11, 6 B,

(2) 1 Github project, g AT H #EACAS7E Github & FE R AL, a0 11, 7 Fros .
(3) 1 Git JEADE T, Hi A Repository URL. & 11. 8 iz~ .

(4) & Poll SCM F4 # fis A 4% - A H B2, W0 11,9 o,

(5) BE Ay @B Execute Windows batch command. §iy A0 T #y 2 .

d:

cd D:\. jenkins\workspace\KarmaTest

karma start karma. conf. js
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|4 FRES Uenkinsl (0P demodlasmine/READK x T Y r
— C | O localhost:8080/view/all/newlob o E O

€ Jenkins 2 CEEN @ rcmicisvstor |31

Jeskrg v Al i

BWA—TMESE

T
e,

(KarmaTest
e S — =
» A lob already exists with the name ‘KarmaTest’

o GR—rEmREERsRE O
SR JerrsFITWITRE Jenkns & S48 4 SASCMOE MR SERTRITEE . BETLUSRREL
T

Rk
RUEER— T LERSTES T LES,. BRFERTHE (EnFuaSiEaTaR) . B
HESECHLUEBE AR EEnE,

S —maveniBH
E R —"maenil B Jerkonsd BTERPOMES Ec LIt eWolcE

rERERRS

‘ a5 ‘ RS MBS AN FeiETol 68

L e AT FR ]

B 11,6 HBrEE—4> B i XU 82 5

Jenkins KarmaTest

General PR AEES g T EETALE AL MHE S RE

[P

[£E5CA] FIHE
¥ GitHub project

Project url https:ﬂgithub,cnnﬂkehuaganfdemnu@

.| Throttle builds

o IS

‘or the run

A 11.7  F AT E BV TE Github 4 P 89 #b bt
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BRI S ik A2

Jenkins » KarmaTest

General IR EE ‘ SRR FOEETALE g EERE B..
L =g
® %

Repositories e —

Repository URL

tps:/fgithub.com/kehuagao/demo4Jasmine.git P‘ ©

Credentials  ( kehuagao/~**** (Usernamey ¥ ‘ o Add ‘
" Add Repository ‘

iz
Kl -

B 11.8 %A Git Jii545 #31 H AY Repository URL

Jenkins » KarmaTest »

General TFRSETE ‘ ALES Lo A= ST Mg e SHRE

2= L

. GitHub hook trigger for GITScm polling
O Hith TEEEEMA

AN ST 7 - = el Ty

O Entig
i scMD
r_.--'""-_'-""h
e ( Hi2** %+
.\1 e
YRIE/TAAE] 20184E108 25 2HEPY 4098094 158D CST: i Ta9
GRiF iz &) 201855109 258 E#APY 47099 114>15%) CST.

11,9 i B E & e




F11E  Webdyum i

WE 11,10 fras,

Jenkins » KarmaTest

RS EE AbE LS L=

AR

General R TERE

2 ES

cd D:\. jenkins\workspace\KarnaTest
karma start karma. conf. js

A 11.10 WAWEGS
(6) 4 hmHy 2 )5 #5246 2 98 Publish HTML Report, & 11. 11 .

Jenkins » KarmaTest »

RS EHE
BnaesE ~

aEmEsE MERNE 82 | REnRE

General

HERRIRE

. Publish HTML reports

Reports
HTML directory ta archive

i,

coverage/Chrome B5.0.3293 (Windows 7 0.0.0), @

Index page(s] index. html ©
Index page title[s] (Optional) MNAFEFRE ©
Report title MiATETHTML Report ©
Publishing options...
PRiF Ll |

A 11.11 B S E ALK Publish HTML Report

(7) B4y & 5 #E4E 2 98 Publish JUnit test result report. i A Wi iz 55 (XML) A
reports/ ** /% _xml, WA 11.12 7.

295
N/
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Jenking » KamaTest
General AEE  SMMEE  GRTR R
- Publigh JUnit test result report [ ©

IR (ML )

Fiesat ‘includis’ setting that specifies the generaled raw XML répon
files, such as ‘'myprojectiargettest-repons/™ xml’. Basedr of the

fileset is the workspace rool.
« {7 R eE e

@9

Health report amplification factor 1.0

1% failing tests scores as 99% health. 5% failing tests scores as
95% health

Allow empty results ) Do not fail the build on empty test results ©

D
- |

B 11,12 #EWEE#HES T Publish JUnit test result report
(8) TRAFH 1 Jenkins {155 .

4. 147 Jenkins &% . EF MKW S

Jenkins {54 S MBI B A s AT, Wa] DLF A7, k£ Jenkins 1L 55 )5
Bk < N7 B RS Ak I AR PRATAT 55, WA 11, 13 R,

£ Jenkins

Jenkins  »  KarmaTest » e R
+ EEEE
0, s

- EMIET
i L0
£ s
© B I

& ==

5 MAFBFTHTML Report
[[] citsemBs

(@) GitHub

@ Open Blue Ocean

= ESE

T# KarmaTest

MiSRE%

count

(BSE0) B

+ B VEIRWET)2 I 24 ays2
- EIAEERRHEET) 2 H 24 daysZEl
o Build Hi - . SRR #T) 2 F 24 days 23
| Pulaiston e .+ BIEERERHE) 2 B 24 cays 2Bl

L i s i U s T T = B ' R T

B 11.13 44T Jenkins {45 J5 B9 T 1A

B A 55 HTML Report 4% 4% 8 s A2 36 R 45 . i 11, 14 Fros.,
PA PR 11, 13 o e I 4k R B e B s B e I s L I 11, 15 s .
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I o) b | ) s
£ localhe X Y ERROR X lenkin: % ¥ [4 test-re- X D
& C | @ localhost:8080/job/KarmaTest/_ebb58b_e8af95_e8ab86_e79b86_e78e67HTML.... B 1‘}| E (4]
Back to KarmaTest E!Jﬁﬁ%ﬂﬁ%| Zip :
/
100% Statements 242 100% Branches ese 100% Functions 141 100% Lines 242
|
File Statements Branches Functions Lines
src/ | | | 100% 2/2 100% 0/0 100% 171 100% 2/2
Code coverage generated by istanbul at Thu Jun 21 2018 22:41:27 GMT+0800 (FREEEERTA]) i

& 11. 14

B I 3 R AR

- y— B e
£4 KarmaTest+ x ¥ ) kehuageofs x { % ERROR:Step X ! = eclipse - ERF X lenkin=BEp L KY M hest-resum”"
“ C |® localhost:B080/fob/KarmaT est/lastCompletedBuild/testReport/ EorH O
® Jenkins 2 D
Jenking KarmaTest #7 » Test Results 2t BEARIAT
4 EEETE
Test Result
0, s
— ORI (+0)
o SO
e 14iMfiaf, (20
B =slisEd #T
o REETER PRI
i FSTR AR,
. Emvironment variables
— wHE %= - 2
Q} St Bulld Data Package a (=B i (EEBY) Pass (EB) 2 (=Bl
a No Tags Chrome 5 [_3298_(Windows 7 0 000 4Ff 0 0 1 1
[j Test Result L
Bl 11.15 BEasooilifik &

T . Jubula ﬂé’n’

7 . N
11.4 FNE#
4
A G A v i T E Jubula,

11.4.1 Jubula &%

£ H M http://www. eclipse. org/jubula/( 8§ https://testing. bredex. de/) T %

Jubula, TEZERLIRE AT .
o FTJF P Ak,
o TEMNRIE K,
oLl T AR B B

2

9

7

\/
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* 1t Jubula &5 i T 2 0 3 ke
* ﬁ%ﬁ@%ﬁ?ﬁ*ﬁ@%f%ﬁf?n W Jubula Uninstaller
o AT EM. exe UMFEEEE, I ST e PR AT AE B 3£ AL & Jubula

@ Start AUT Agent

(R BRAFAE C: \ Program Files), @ Stop AUT Agent
o — HRSEMLE R LN PIrA B " R 3 Jubula 58 w11 16 23 Tubula 5 2 3
Jaal AUT Agent, QN 11.16 /s, AUT Agent [J3EH

Jubula Fa g A man B 11, 17 s,
B s —————— =

[Fle Edit Test Search Run Window Help

i HEs - -0 R F - @ -@ IV B Quick Access :| = | (@)l B @
MR. Z|&GP.., = O = 0O || properties 2 = O
e~ e~

Pr.. Value

@ Testsuit.. 2| = O
$®-Ble ~
|type filter text |

M. |@c. © O i@ Component.. 52| = O
= = -]
e 2 B cbiems 5 [ Soach| © comel == |
0 items FEDa. BETe. 2| = 8
Description - Resourc ;
4 T 3
Not connected to AUT Agent ==  141M of806M |
|-— 3 e e - = —

11.17 Jubula B3 EHFH 1

Jubula F = 4~ & W Function Test Specification, Function Test Execution #
Function Test Reporting, 0] Ul ¥ if Window — Open Perspective = Function Test
Specifition/ Window — Open Perspective > Function Test Execution/Window — Open
Perspective—Function Test Reporting 3 8.0 17 Z M E e . th ol A4 Fn =
AP b 58 1 aZ A0 B i D) 4

i Window—Preferences 32 BT n] 47— 20 8 0 & 11. 18 s,

REH A1 Test, % #F Database Connection, W0 11. 19 i/,

By Add F 8 3G Bs i B B OB R R . Tubula 24 T DO RDECE
PE %45, H2.Oracle.MySQL il PostGreSQL., Jubula N8 T H2 548 %5, BA 9 H2 &8
mpE 11, 20 iR

H2 Bl e S BRIA A7 I AE C. \ Users\ lenovo\. jubula\ database (¥ . lenovo J& %
Windows {5 ) , W2 H2 K408 4 s BR824 07 LU BR H2 48 8 S Jubula w] 5 &
B P sk

i Test—>Select Database ¢ JL30 7% 32 548 5 . Jubula o iy 300 H {7 B8R IR 771
e e b e, 250 S i B I L A e R BT H
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“ | General SO wv D v w
g :lmﬂl [] Always run in background
E lnstZIIfUpdate [7]Keep next/previous editor, view and perspectives dialog open
b Mylyn (V] Show heap status
» Report Design Workbench save interval (in minutes): 5
b Team Open mode
b Test @ Double click
© Single click
[]Select on hover

[1Open when using arrow keys
Note: This preference may not take effect on all views

|Bestore pefasts | fpp ..

Lok || Concel |

11.18 Preferences iX &

mree T e

lt!-’PEmtﬂtEﬂ | Database Connections vy
b General

> Help ﬁzﬁql &—I
i+ Install/Update
b Mylyn
> Report Design Edit
b Team
4 Test

> AUT Agent

Browsers

| Database Connection
Editors

Object Mapping
Observation Mode
Test Results

. ; |Restore Defaults| | Apply |
IJ_H*]

Remove

K 11.19 Database Connection i &

Location: _ ~[jubula/databasefembedded

jdbch2:~/jubula/database/embedded:MVCC=TRUE:AUTO_SERVER=TRUE:DB_CLOSE_ON_EXIT=FALSE

@ [ ok J[ concel |

B 11.20 BAW H2 KE
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s T HE H ) Connect to AUT Agent ¥4, % #:3] AUT Agent, {F Jubula &I
RERE P B /REES AUT Agent FRAHEE . E 11, 21 s,

&% Jubula - sa- - M

R
[ Fle Edit Test Search Run Window Help

LB S~ @ r-0@ORFF-J@-@:UVDiIB Quick Access || 5 | (@) B @
MR. & | &Hr.l = O = 0 || Properties I3 = 0
e =E -

Pr.. Value

@ Test Suit.. 2| = O
$®-Ble ~
|type filter text |

[ Problems | 4" Search | & Console & aﬁﬂffﬁl = EB~-<~= 08

Console T
AT lic,| = [ ||Connection to Database successful. - @ Component ... &2 Q
| &ZBle r 1
|tj.rpeﬁ|tertext | Foe e 2| = 0O
;
‘ 3
Connected to AUT Agent localhost:60000 i 527M of 806M  |[JJ:
[

11.21 ##3 AUT Agent BFPRREER

11.4.2 Jubula j& %:

Jubula B4 T M~ AUT.:DVDTools 1 SimpleAdder, F [fij L SimpleAdder A 4, j&
i Jubula F 330 42 1 #5420 5%

Step 1,8 &5 H , #; Test—New 3¢ BT ] 5 @ i H 7] 5, g A I H £ F%, 1] 40
MyProject, £ 411 H T. H.48 & concrete, AUT T. H45 8 swing, fig A AUT #4017 X4 1Y B 48
A C: \ Program Files \ jubula 8. 5. 0. 127 \ examples \ AUTs \ SimpleAdder \ swing \
SimpleAdder. emd, W& 11. 22 s,

Ay Finish #8145 R 4018 11, 23 fro,

Step 2,1 B AUT(n] i),

fE Test Suite Y% & 115, 47 i MyProject Tt H , 11 Properties ¢ 510, f£ T H J& 14
YAAHE S iy AUT J@ k. %888 MyProject, Jiidy Edit ¥4, nJ i & AUT.

Step 3.8 &M i H 14 . 7/£ Test Case MW % 7 11 5, 471 Test Cases: T, Hii; New—
New Test Case 3¢ 5T, G £ — 4~ 3 FH ] —— My Test Case,

FE A2 Ayl H 461 30 W6 7 11 s oG My Test Case 38 H 61, 37 5 I 328 H 461] 2 4 4

LE 42T A g A 460 o) B % P R PN B i I A AR unbound_modules_concrete,
¥ Action(basic)-Input via Keyboard-Component with Text Input I ub_cti_replaceText
i 20 2 3 3 91 2 i A (S — X M) .

B Action(basic)-Click F W ub_gre clickLeft single F 1 3 ] 328 FH 151 45 55 4 .
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T

Project properties

Define a new Project.
You can adapt the project defaults via the Project Properties later on.

Project name: MyProject
Project toolkit:® ‘ concrete ,]
AUT toolkit:0 [smng _]

AUT executable: C\Program Files\jubula_8.5.0.127\examples\AUTs\SimpleAdder\swing\Sit | Browse...

Load project template B

You can speafy how to start your AUT now, or click "Finish® and configure your AUT later.
If your AUT requires extra parameters or start information, then you can configure these
things in the Project Properties.

Help || Finish || Cancel

11.22 flgmH

u 8
File Edit Test Search Run Window Help
HES SO - OORF F- PO D c-coo IS
Quick Access; =t |

] Running AUTs &3 | =g Progress m@~-=0 ] Properties &3

s =
Property v
Category Name Tt

@ Test Suite Browser 53
type filter text

Comment

* o]
& Componen... &3

est Case Browser 23 Component Nam... = B
E E po

'W\‘ |
nﬂga Test Cases: ) E s
> _modules_concrete_[8.6] [ Pro.. |4 Sear..|B Con.. 52| & O

BpiE M2 -~

type filter text

Console

Finiched imnartine onhound ™ Insert

r
| Not connected to AUT Agent = :[JBosm of s23m [

Importing unbound modules r = | |

A 11.23 #HEK MyProject T H

s

301
N
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¥+ Action(basic)-Check-Component with Text | [ ub_ctx_checkText 4z 3| i = A
ETE: S
XA T AN I R s e E e & 11, 1 PR,

x11.1 MNXSTBENIEHEERE

Property Value
Test Case Reference Name Enter Valuel
TEXT[ String | = Valuel
Test Case Reference Name Enter Value2
TEXT[ String | = Value?2

Test Case Reference Name

Click Equals Button

Test Case Reference Name

Check Result

= Result

TEXT([ String ]

CATAH R H 1 2 R B R txtValuel | txtValue? . btnEqulas, txtResult, U/~ 2
PR B M E WA 11, 24~ 11. 27 iR,

MEBE v= 08
Property Value

Test Case Reference Name SIERETl Value
Test Case Reference Narne

Specification Name ub_cti_replaceText

[[] Properties 2

B v=-0)

i Properties %

Spedfication Name ub_cti_replaceText

Comment
Task ID c”':me"t
JUnitTestsuite false Es. _II_D . fal
Test Data 5 n;tDEa:tSUItE alse
Data Source Local Test Case 7| To¥ :
. Data Source Local Test Case

Excel Data File
Central Test Data Set Excel Data File

ntral fes a Central Test Data Set
Parameter

4 Parameter

a1 L J : 4| i J 3
@ Component Names I3 O B Component Names 53 | = A |
e 4  Old Name New Name Ty
nn_nn_cti nn_nn_cti Te
. m — r « | T I r
[T Data Sets i3 E=li. B I Dota Sets 2| =m = o
type filter text type filter text

# TEXT # TEXT

1 =Valuel 1 =Value2

(mtdda) [ 1reen ) [0oies | (2] (7]

B 11,24 WAL R 1 OEERE

bddal | men | [ vl |[2][7)

B 11,25 WP 0R 2 R RYE i E

Step 4, WE & MBS , 76 00 H 4] 24 48 45 P, 8 My Test Case, fEA47 B 19 %45 40
R Add R, 3G a8 i 11, 28 o,

By T H R A A PR AR L O A 00 K 11

Step 5,8 & I H 51 4E .
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[ Properties &3 *E Y= 0 [C] Properties i3 ME Y= 08
Property Valug Property Value i~
Test Case Reference Name { Click Equals Button Test Case Reference Na
Specification Name ub_grc_chickLeft_singl Specification Name ub_ctx_check T ext
Comment Comment
Task ID Task ID
JUnitTestsuite false JUnitTestsuite false =

4 Test Data 4 Test Data
Data Source No Test Data Data Source Local Test Case
Excel Data File Excel Data File
Central Test Data Set Central Test Data Set
4 Parameter
</ TEXT [String] =Result
© OPERATOR [String] equals -

4 “ ’- b L#J 4

Component Names = 08 i@ Component Names 2 = 0

@, Old Name MNew Name Ty 4 Old Name New Name T

. nn_nn_grc . btnEqulas . Gi nn_nn_ctx T
. Data Sets 2 =Ml =8 = Data Sets &3 EHE =0
type filter text |type filter text
# # TEXT OPERATOR
‘ Add H Insert HDeleteHl-]['ii" | Add H Insert HDeleteHv1‘1*J
11,26 WKW 3 R Ml B 1127 W 4 R MR
I Data Sets 7 | ) Test Result = 0
|typ-e filter text
#  Valuel Value2 Result
1 -3 10 ]
2 5 10 15
3 100 99 199

i Insert

LE 22 3 1 I3 FH 4] 52 300 YE 7 11 5 47 o MyProject Wi H . 5 New—New Test Suite 3¢
AT, B — 24 B8 My Test Suite (190 328 F 1] 45 . X0 B 2 09 I 8 F 5] 2 My Test
Suite. ¥ H Wi F 61 46 2w 8 7 . 8 D0 3K 40 00 08 5 11 A g K 1) My Test Case #i 3 3|

& 11,28 3 i i A g

Wi FH ) 4E g dE s b . a0 A 11, 29 r ok,

P T A rp A PR AT i B DR AT 0 41 4

Step 6.4 AUT 4rlic 45 R (] 16) .

7 IS 1 4 % 8 4% P £ 4 My Test Suite. i B WL ] ] £ My Test Suite ¥ J& £

AUT Name 5 MyProject, W& 11. 30 ff7~ .
Step 7. {5 F B AT G2 bR TR AT e 5 2% 5 38 X 4 .

2638 6] 22 W) Y8 75 1 s 4y i My Test Suite 138 & {4, %5 Open with— Object




BRI SE ik 72

DRunningAL.l'I'sEE|=EPlogrm H & ~ = 0O ||gf 17C/ My Test Case E’TS,-’MyTestSu'rt&EE|

4 €% My Test Suite
B2 <My Test Case> [Valuel; Value; Result]|

i@ Test Suite Browser 3 = 0
E®-Ble ~
type filter text
4 3 MyProject

> @9 INCUBATION

€% My Test Suite
> g PRODUCTIVE
> @ WORK

A Test Case Brow... % ||@ Component Na...| = O
EZB|e

type filter text

4 3 Test Cases:
b 3 unbound_modules_concrete_[8.5]
I (% 00 - Application Test Cases
> G 01 - Contexts
b [ 02 - Technical Keywords
b 03 - WORK

] Problems | 4" Search | & Console i ENYRE]
Console

Connection to Databasze zuccessful.

> B My Test Case [Valuel; Value2; Result] INFO: Project "Demo" in version 8.5 requires the followin

11,29 )z A ] 4

@f *TS / My Test Suite &3 = 8 || properties &3 B - 8
4 €% My Test Suite Property Value
BR <My Test Case> [Valuel; Value2; Resul] Test Suite Name My Test Suite
Comment
Task ID
Step delay 0
AUT Name MyProject
Relevant true

4 Default Event Handler
Configuration Error CONTINUE
Component Not Foun... EXIT

Action Error EXIT
Check Failed CONTINUE
@ Component Names 7 = 0

B 11.30 ¥ AUT ZrE4 iR E 4

Mapping Editor ¢ 510 ,

il TR Start AUT #2480 (s Fi Cerl+R B 377 XF G2 e 5 S 48 25 .

s T HEA Y Start Object Mapping Mode $%4H , 5 3l X 22 W 545 L,

B kR s B AUT FL ik -, 3 Cerl+ Shift+Q &t B 24H 14 4% FR 45 I 21 % 42 e 4
i 8 A (19 R 70 Bo B R 24 FRANRAE , Qi 11, 31 Jlra

B 2R 3 BE 2H A 24 B 30 R AHE w119 I 1 2H 4 44 B 2l 31 R 43 BE B2 AR 24 PR 5 R AE AH N i 4% AR
PR b 58 B I A 5 a2 P EC R, anfE 1L 32 R

Step 8, M 17 M H 1 £ .
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PR @-O@A YD

@ TC / My Test Case |E TS / My Test Suite [i OM / MyProject E:E]
Unassigned component names Unassigned technical names
@ binEquals ® equal =7
@ login_login_btn % sum
@ login_password_tdf P valuel
@ login_username_tef ) value?
@ ttResult
@ ttvaluel
@ vavalue2

B 11.31 RAOEH AR A FY RE

Bf TC /My Test Case | @f TS / My Test Suite | @l "OM / MyProject 2 | = B
Unassigned component names Unassigned technical names

@ login_login_bin
@ login_password_t«f

€ login_username_tf

type filter text
SO e ()
......... é _thanuaIs
4 sum
@ ttResult
4 ) valuel
@ uivaluel
4 @ value2
@ tetValuel

K 11,32 fp 25 3 28 A0 e X

Jib 53 0 3P A7) 2 e AN 0 222 fAg AR AR RT3 P 407 o A 00 S AR By T B A ) R AL

HERS Window—=0pen Perspective—=Function Test Execution S BT

Pk I ) 45 T HLF: th 1) Start Test Execution $% 8, 8 o 8 i #2 . 0] W 25 3
AUT 24715 00 . an i 11. 33 s,

™) Running AUTs 53 | B ® =~ = O|FF TestResult BEl- 0|8
4 o My Test Suite - 0:00:05.390
b+ My Test Case - (:00:01.804 [-5, 10, 5]
" My Test Case - 0:00:01.777 [5, 10, 15] E T
I+ My Test Case - (:D0:01.809 [100, 99, 199]
File Help
100| valued
R TestSuiteBrowser 31| B @ - B| @ Y7 O + 94| value2
type filter text
+ %3 MyProject = 199
> @ My Test Suite

& 11.33 AT A ol 4

B

Sl fE 55
-
{55 1. %% Jasmine, 23087 . HUAT Jasmine Fif iy i 332 75 £51] .
155 2. MBS Karma . X —~ & 1 JavaScript SCHF#E 17 05,
f£45 3. ZM 11.3.2 YWWiE /R . 7E Jenkins 8 E#1T 5% . A #1447 Karma,



Z Bt S5 AR G T B A i P Y T H Docker . Maven fl Git, 7EA 1511
ZAMHFE] T XS T Bl TR R RIT R E2AZ T X e T HymEARMEH I L. BN
R A g

A 1 Docker E &

1+ 4 2 Docker

Docker J&H & A Gt Fliz 48 A Gt F 7548 01 & & iz i I & . H Linux 2585 56
TN HHBRR R A . e Ok B T A A D A HoA I R A
. i?ﬁ—ﬂllﬁi%ﬁi I‘I’]F”FHT”JJ’uﬂfuﬁiﬁ%ﬁ’ﬁt

S

o nJ 4 it nf LRI ERE S SO AT

« N RBHE A DLAEAS s i, 388 B = AT e T 35 1T
o A {44 nf LASE AT A 30 A 2w A

« NHEFE ] DL A 2 A HE B R 55 .

iﬁLiéﬁﬁ@F'ﬁ]ﬁ%ﬁ B — AT, B E s T R Y I T A
ST PR R8T A M B R SO

fr%ﬁ_%%ﬁfg{ﬁ@l%ﬂﬂ?:kﬁ’]a Bl Ligt a3 G sk M BR . R AS AR A TR S
1 RIEZ 215

PR ARG B A — W 2 U Linux 258 (A3 root P AR [ #EF2 25 [8] | /] P 25 [H]
I 245 2 8] 55 ) Rz A7 6 H P iy Rz R )Y

Docker {5 JE J& £ P A7 B 1R SCF 9 5 . A I 2 08 6 FE LG FE U 0 Ak 55 2%
(Registry) IR A —iR AKX 5. SLPbr b, G FEF MRS & L EEFIE 2406 F, 5
TEEPNAAT T 20ER BERA AR NRZ (tag) .

B E 41 A A3 PE (Public) HIFAA 45 JF (Private) AR IE 3K,

I KA T FE 2 Docker HubChttps://hub. docker. com/) , £l T B0 e K 8514
L B %




Bt A

YR P ] DUAEZAS 3b ) 2% 3 B i — S FA A B

AP T ACWERZIE T LME push an 2 E FAABIA A SHE A CE,
XA IRAE s Ah— G LA F XA E G g, RHENCE I padl FRBALLIT,

BIR O EBRMAERNRRNE A1 s,

N AT B

1 4
S PR R O i Pull A BFESRIER

push S BIECA AR 2 2 FE

A
]:El
!
il
ARz

B A1l BREE.BEMESRKER

Docker 1RAR HEUPL - (H EIA L EUAPL . AL G0 e SUPL IR BE . B ™ 24 — Bt il.
SRIGAETE S PL b2 28 P R G0, 1522248 i UL WG A0 4%, #5140, VirtualBox Chttps://www.
virtualbox. org) 8§, VMware(http://www. vmware, com) ., )5, 1] LZEEHIPL N AL a5 4
HEMPLEGS . BRI GRE 28 T5E0. A A CSm BIOS R LEE ¢, o] DLAE i AL
TR PR RGE . XA EAE R G T UL S IR E B RGE AR, ] DUATR
I, nf P — Bl LS 2 A R G G, RIPLZE IE AL 2 s,

Docker 5 MEIHLA LEAE . Docker f&— 237 EHL E MR, AH Y T 5 SUAL WS
firo Docker I LIEARS PRSI H . A E#REm . g ENI., AEESEAACH
PERG a2 FALMEE RS . X— R SERPUAE, LT LA A G M
#45. Docker ZRFJUNE A. 3 Ffros.

App1 App2 App3
| me W ome | onee
Rt MRl RN
— - ThE
WIEEFE Docker 5| %
BENRERE ryr——

B A2 BRPLAEEREE K A.3 Docker 4275 &K
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BRI SE B A2

5 REHIPL L% . Docker A W 1L A4 -

o HATHLERIML YA TR,

o Zan g 30 ERE UL B R,

s AAMAERITUZE ,aJUMEHZ NS N— 12 20 AEE . ., 31475 2
—~ LNMP(Linux,Nginx,MySQL F1 PHP) ¥ 55, o] D)4 — > Linux R f#AHL F %2
¢ Nginx . PHP Fl MySQL. tn] DI ¥4~ Docker 25 a5 f4 2 LNMP #H45. —4>
a3 T Nginx fll PHP., 53—~ Docker 45 %% T MySQL. Docker SZH J5 %
0OEA

Docker B %3

Docker J& # 7 & Linux FYEERT [, X B PR , Docker 25 4% (8 F A9 J2 EHLAY Linux 4
VE & 4: . 1 Linux #8: T 23 Docker tHX] LA 1., T L Windows 7(64 3 A f4)) ,

¥z B8 Docker B M - 9 U BH , 2 2 % % Docker for Windows, f£ Windows I i& 17
Docker. & 4t 2 3K , Windows10x64 17 3Z £F Hyper-V. U3 Windows W74 i [H (Windows
7/8. 1), 0] LIf# ] Docker Toolbox f£ Windows |- i& 47 Docker, A . {fF Windows 3551
1T Docker. 75 % T Z; Docker Toolbox 1%, Docker for Windows,

Docker Toolbox B M Tk Huhk & .

https://docs. docker. com/toolbox/overview/ # ready-to-get-started

WA TR RS, o] DL E A F 2 ik hteps://get. daocloud. 1o/ # install-
docker-for-mac-windows, 7[> Huhik, E AL 4 s,

% DaoCloud s=mie ®WE HRK X% TH
£ Windows/Mac | %% Docker

Docker for Windows fEWindows_tiziTDocker, EHEK , Windows10x64{i , 37i5Hyper-V,

Docker for Mac fEMac_bizizDocker, E&E:k , 05 X 10.10.3 skEFESkE , EPAGHATE , 4.3.30EALIFRIVirtualBox=
SDacker for Mace=4 = |, Frlli&EE | BivAERIVitrualBox,

nERArAOERRRRR AT I8 , oTLAfEE Docker Toolbox FEWindowsaiEMac_bizfyDocker, i&EFMac OS X 10.8+ &
Windows 7/8.1,

TF# Docker for Windows TF# Docker for Mac T# Docker Toolbox

B A.4 T # Docker Toolbox

M F 2 Docker Toolbox”# . ¥ i 7k Docker Toolbox M8 A~ WA , & 5 T £ i5 8
Wi A~ DockerToolbox-18. 01. O-ce. exe. WK A.5 .

At B 21 Docker Toolbox %% 4 DockerToolbox-18. 01. 0-ce. exe, W& A. 6 7.

1t Docker Toolbox %% n] G, — & — 2 Ml Next ¥l v LL5 & %2 3 X F e,
Bl A7 Fos,

ity Next #2481 ¥ & 2 Docker Toolbox 4535 19 T. H., nf DL 8 75 S B8 22 38, i A8
P,



Index of Docker Toolbox

DockerTonlbow=18. 01. 0-ce. exe

DockerToolbog—18, 01, O-ce. pltg

mdS=um. txt
ghabfzum. txt

DockerToolbox—17. 12, 0-ce, exe

DockerToolbox—17. 12, O—ce. pkg

] Setup - Docker Toolbox

2018-01-11T22:39: 461

2018-01-11T22:39: 241

2018-01-11T22:40: 07Z

2018-01-11T22:40: 052

201 7-12-28T03:31: 322

2017-12-28T03:51: 232

A.5 %% Docker Toolbox it 4~

T o

Welcome to the Docker Toolbox
Setup Wizard

This will install Dodker Toolbox version 18.01.0-ce on your
computer.

[t is recommended that you dose all other applications before
continuing.
Click Next to continue, or Cancel to exit Setup.

Help Docker improve Toolbox.

This collects anonymous data to help us detect installation
problems and improve the overall experience. We only use it
to aggregate statistics and will never share it with third
parties,

[ text> | [ Cance

&l A6

Docker Toolbox ZZ %6 5 1

[ Setup - Docker Toolbox I N lcbisams
|

select Destination Location ﬁ
Where should Dodker Toolbox be installed? ﬂ

L Setup wil install Docker Toobox into the following folder.

To continue, dick Next. If you would like to select a different folder, didk Browse.

At least 107.9 MB of free disk space is required.

A A7

<m|m¢>lw

Docker Toolbox %% [n] & 2

209, SNB

200,

102. 08

168. 0B

205, 2NMB

194, 2MB
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[] Setup - Docker Toolbox = = o e N=NEEN X

Select Components &
Which components should be installed?

Select the components you want to install; dear the components you do not want to
install. Click Next when you are ready to continue.

| Full installation -
Dodker Client for Windows 36.0 MB
Docker Machine for Windows 70.7 MB
[¥] Docker Compose for Windows 6.4MB
[¥] Kitematic for Windows (Alpha) 144.5MB

Git for Windows

|
I
I
I
I
| [¥] virtualBox 80.6 MB
I
I
I
I

Current selection requires at least 369.3 MB of disk space.

H= [ <Back [ mext> | |

K A.8 Docker Toolbox %% n] 5 3

Ay Next #81. E A. 9 s,
[ Setup - Docker Toolbox W i i e

Select Additional Tasks &
Which additional tasks should be performed?

Select the additional tasks you would like Setup to perform while instaling Docker
Toolbox, then dick Next.

Add docker binaries to PATH
Uparade Boot2Docker VM
[V] Install virtualBox with NDISS driver [default NDIS6)

| | <Back | Next> | | cancel

B A.9 Docker Toolbox %% 5 4

i Next $2 4, WE AL 10 s,

W Install F261 . 0 AL 11 i,

BT R I AL 12 R

ity Finish #2#] 223 5¢ BUR S MBI 7 =R AR AL 13 i,

A Docker Quickstart Terminal, HELA0E AL 14 FT 7~ 1 1] 1A

P AL 14 i B U A B BRIA T Boot2Docker 1SO U, IE A8 T Bdw 7 1) A& 1
. AL L. XN ELREREPEEA 7. BLHEEEE C:\Program Files\Docker
Toolbox T [ 14 boot2docker. iso & #il #] C.\ Users\lenovo\. docker\ cache(iX B lenovo
X3 Windows? WH P24 #8) . ¥ Ja 3l Docker Quickstart Terminal., 750 F , % B
Docker Jg a2 . 2. Windows? 11 Docker %2355 5¢ hi, .



3 Sevp - Dok Toobox N e

Ready to Install &
Setup is now ready to begin installing Dodker Toolbox on your computer., ﬂ

Click Install to continue with the installation, or dick Back if you want to review or
| change any settings.

Docker Client for Windows -
Docker Machine for Windows
Docker Compose for Windows
VirtualBox
Kitematic for Windows (Alpha)
Git for Windows

Additional tasks: =
Create a desktop shortcut
Add dodker binaries to PATH
Upgrade Boot2Docker VM
Install VirtualBox with NDIS5 driver[default NDISE)

_ <Back |{ Instll | | Cancel

B A.10 Docker Toolbox %% 0% 5

F . —_ .
e

TR FX R ERE?

E#R: Oracle Corporation B SETEERRRR
"- Zz#na: Oracle Corporation

B A.11 Docker Toolbox % %5 [u] % 6

[ Setup - Docker Toolbox  elei

Completing the Docker Toolbox
Setup Wizard

Setup has finished installing Dodker Toolbox on your computer.
The application may be launched by selecting the installed
shortcuts.

Click Finish to exit Setup.

View Shortcuts in File Explorer’

(__Einish |

B A.12 Docker Toolbox %% ) 5 7

B SRA

\/
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Quick=ta™

_.-_
B A.13 Docker Toolbox B r

i .
Q Docker Quickstart Terminal EE‘Q

| ——
Creating CA: C:slUserslenovos.dockermachinecertsca.pem

Creating client certificate: C:“\lUsersslenovo:.docker machine“certs cert.pem
RBunning pre—-create checks...

(default? Image cache directory does not exist. creating it at C:™lsers:lenovo.
docker machine~cache. ..

tdefault? Ho defawult BootZ2Docker IS0 found locally. downloading the latest relea
SE ..

tdefault) Latest release for github.comsboot2docker- boot2docker is vi8.81.8-ce
(default)> Downloading C:“lUsers-lenovo“.docker“machine“cache“boot2docker.izso from
https:/7github.com/boot2docker boot2docker releases/download- vi8 .81 .8-ce boot2d
ocker.1s0...

Error with pre—create check: "Get https:/Zgithub-production—-release—asset—2e65he
-s3.amazonaws .com/14938729 /634f hb5bB-f6ac—-11e?-8f12-elc4544a979h7%-Amz—Algorithm=
AWS4-HMAC-SHAZ256&K-Anz—Credential=AKIAIWNJYAX4CSVEHS3A#2F20188288%2Fus—east—1x2F
=23x2Fausd_requestii-Anz-Date=2018020BT0H241 A5 Z&R—Amz—Expires =300RX—-Amz-Signature=
eb36aB86be?888aB5305bf 822c48h55fdId2e4990F699e98cdB@?90fc3a71e131&X-Amz—SignedHea
ders=hostiactor_id=B&kresponse—content—disposition=attachmentx3B«20f ilenamex3Dhoo

t2docker.isokresponse—content—type=application*2Foctet—stream: dial tecp 54.231.1
14.178:443: connectex: A connection attempt failed because the connected party d
id not properly respond after a period of time,. or established connection failed
because connected host has failed to respond."

Looks like something went wrong in step Checking if machine default exists ..
Press any key to continue...

K A.14 BB 3h Docker Quickstart Terminal

Docker Quickstart Terminal J3 s8I0 )5 . W& A. 15 Fras .

HE . B IXia1r Docker Quickstart Terminal s B £ BXIA B X492 (C. \ Users\lenovo\.
docker) Hr A1 f — 2L S (] AN, fE $OLRE £ S0 disk. vindk) . R # T — S EAAUFE L E
WG 3 A disk. vindk 221G R K, WPRFEE, nl DI X AL E . £/ IKiaqr
Docker Quickstart Terminal Z /i, 8 @& — 35 ZFHF MACHINE STORAGE PATH, &t
o3 R X BRI AL .

T T RS T2, AN 2R- AN 78 FH 5 08 WUAS 22 %%, Boot2Docker. 1SO R] BEAS J& f5¢ Hr SCF .
Al DLAED N a4 B f% B &, B U, £ https://github. com/boot2docker/boot2docker/releases
T %k boot2docker. iso, W& A. 16 frn,

M boot2docker. iso #£4% | % boot2docker. iso,

N Windows il /& F 48 11 25K (Windows10x64 i, 32 Fif Hyper-V), 0] DL 5 * | %
Docker for Windows”#%#H . T 2 {4 InstallDocker. msi, H 4% %% Docker,




| @ MINGW64;/c/Users/lenovo (o | E el

1413 .
e Hi nu =
Bt HE i HE #H

l'/llllllllllllllllllllllllllllllllll\ / =

TS

s

7

docker is configured to use the default machine with IP 192 .168.99.1084
For help getting started, check out the docs at https:/“docs.docker.com

Start interactive shell

M1lenovoPlenovo—PC

K A.15 Docker Quickstart Terminal J3 3 B¢ Th

github.com
1> JHE - [ FdEEEE (A% & AR pREEE [ Ribks O 36012% [ IDNN | Links | Mic

O Features Business Explore Marketplace Pricing

L] boot2docker / boot2docker © Watch

<> Code Issues 351 Pull requests 13 Projects O Insights

re-re I:ZI'_|
_ v18.06.0-ce-rc”
"> v18.06.0-ce-rc2
O e30dads
Verified

[‘] tianon released this a day ago

Assets
M boot2docker.so

[1] Source code (zip)

B A.16 F#E boot2docker. iso

M T 4 Docker Tools Box for Windows i B U, 7 Docker Quickstart Terminal H7 %
AT 54

docker — machine ssh default
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A Linux #5247 5 A Q0T i 2 2 B8 80 8 S0

sudo vi /var/lib/boot2docker/profile

7t profile U H LA ACHE .

export "HTTP_PROXY = http://proxy. host:port"
export "HTTPS PROXY = https://proxy. host:port"
export "NO PROXY = 192.168.99.100"

PRAT G AN T i 2 E J3 Docker Az %5 -

sudo /etc/init. d/docker restart

i A fir 2 exit IB ) Linux a5 217 .38 [0l Docker Quickstart Terminal #7217 .
Docker Toolbox /& — %541 IH 1) Mac il Windows. £l) @ Docker ¥ 35 (%5 B T. H. 41 .
Hr {3,

Docker Machine
g% A R AL
Docker Engine

A ] LI ] docker-machine fy 2 7E HE AL I %2 %% Docker

i # . Docker 45 & Docker Engine, & & —1 1 Docker 5¥ ¥ i
B \REST APICHSF9r ki 532 i 42 1) L % 7 S (a2 A7 42 1 CLL, 5 <F ik B dl
fE)H R C/S W H . 34T LI A Docker fin %,

I F 52 CFE T 202528 1) Docker R . af L] YAML 3
{7 e 5 N AR 55 - R 5 {8 docker-compose i 2 i 1 T A At 55 .

Docker EJE H P Ftf .

1 Docker #iy 247 W & 1) shell,

— X H U5 RE AL AT .

Docker Compose

Kitematic

Oracle VirtualBox

Docker & &

Docker Toolbox A =/~ #F% : docker.docker-machine fi1 docker-compose,

docker: a0z 4T 0454 A docker iy 4. i LG & . & A5 . T 2 Docker Bi{% . & H!
Docker %5 .

docker-machine: F T7E B #AHL |- % 3 Docker 5] %, 8] &, 45 P Docker ¥ HL. f# H

docker-machine 4, 0] UL 3l K A 452 1E FNEE B9 3 3 4695 0L, T Docker 2 77 3 157
PrHERE IR BCE Docker & 5 S 5 EHLHES T X

docker-compose: H T & X Hiz1T Z %% Docker W . FIH docker-compose iy %, 1]
DI —1 YAML X (docker-compose. yml) ¥ ¥ W H 9 Al %5, 8% I 4 FH B a4 L B d

J& I E B SO AR 1 T A R 55

2 A NS —help T UEBEGSHHE., JUHFERGMNS A TH2.
fE4# ] Docker a2 B, A1 75 224 25 g% sl B % id B, B75 &3 id. R&% A JLAS 47 .

Wl war g B4 . A IR

Docker ax 2 1% H a2 #E A1 .



Bt A

RA 1 docker BTHERFHS

FF =2 w2 Y FH i BH
1 docker images BEEANNER . TEIZTEERFINER dFHER
) docker pull [options] name R . HA,name AR/ A [ tag] WA, BRIA A
[:tag] BHMEESBC I E—1 S5 latest)
3 docker rmi <851& id > ) B B 45 (75 2 M B H R Fir & 25 4%)
BITRE . MEN —-1FH. dBAIEH,.BRFHiE
7. 470 O WS, B an, 55 A R A AT 3 TR
-8080 ;80
B 25 2% A 80 3 BT B FEHLAY 8080 i
HEHB . 8 VM E S5l
docker run -d --name = test -v /opt/test:/usr/databases
docker-test
4 docker run -d image test JE 25 ax I 44 F o ME—
v RRNUE- MRS ERIESER,
R 18 E VLAY /opt/test H SR 2| %4 28 19/ usr/
databases H & F
docker-test JE B & 1) 2 F
BEEAHYAELR,TIEZ W2 K Mounts {7 B4, 3
EHEHREFER
docker inspect <% #8 id >
5 docker ps HEBAEEZITHARS
6 docker ps -a BEEIA
7 docker stop <7 #% id > = 1E 75 8%
8 docker rm <% #% id < 1 B 25 2%
9 docker start <%¥#¥ id > Ja 81—~ 3247 (run) i3 B 5 4
docker exec [ options] container Eﬁﬁ%ﬁﬁq]ﬁﬁﬁﬁ%D Bl
10 command [arg...] docker exec -it <% #x id > bash
A PL#E A — 125 4% .
. T{i}:;?'})mld [ OPTIONS | PATH PRI S I Dockerfile 1 E 6@ 3 (4
docker commit [ OPTIONS ]
12 CONTAINER [ REPOSITORY | M\ &8I 2 — 1 EHS 4

[:TAG]]]

HlER R

1 DA — A T B AR S A A AR E B R M E A T . BEA — 1 Web i
Fl——myweb. war, FM1M 4 Docker 2% 217X Web i F.,

ff Docker Tools %43 H a8 —4~F H 5%, il 1l , workspace . } myweb. war & il
3] workspace ', 7E workspace F 88 X Dockerfile. Z 55 AU N % .

# (kAR BN ERE)FE, FBEAREBIME MG S ET, &M
FROM tomcat
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2 (P ARFER)
MAINTAINER kehua 527358657 (@qq. com

£ (FM—B®TFTETuURESRN S, E6l 3 tomcat FIZTHZRT)
COPY myweb. war /usr/local/tomcat/webapps

SR JG 1E workspace H % A T 181 14 i 2 il 4 86 4% S04 .
docker build . — t myweb:latest

i H 5% docker images & A 5512 CAF myweb B EEAZ SCHEH £,
8 a0 /i 2 06 E B A% S0 TAEIE 3

docker run —d — p 8888:8080 myweb

Dockerfile 3C4H 4 n] I a0 F 04 a5 2

RUN—— AT 25 i FEAE R G a5 2 (B 40, %) T CentOS, 1] LIAAT cpomv 555 .)

EXPOSE — J8 2 iZ A 2L St @R s 11, a] LU 33 24 EXPOSE S8 2411,

ENV— B WEi 2 m, #lin.ENV JAVA_HOME /var/java,

ADD—¥ AR M A2 H BN Hasd . a0 ADD . /usr/local/app. “. 7%/~ YHj H 3
H 1 T A SO

CMD— A& B PUTi a4 2 — 7% .

Apache AntChttp://ant. apache. org/) J2— M R IF A &E T H, FZH T Java h H
R EE . Ant PN E AT 55 FRATT 0T DL 4 i3 86 BE L DU i R 47 Java B . Ant 0] DL ]
THE Java N R &L, il 4n C 5§ C++ R . W REAF I A0 H AR L T B, A 7%
W 45 B2, nl DL A Apache 19 Ant F Tvy,

Maven i T Jakarta Turbine i H , Jakarta Turbine 5 H {#f 19 /& Ant f 8 T H.,
Jakarta Turbine 5T H A JLAS Ant FIUH , 573 H &8 A A 2 1 build. xml X, R 1 i fhix
eI H 1 F 8 , Maven SERN IZ A T,

Gradle(https://gradle. org/) J&—"~3& T Apache Ant Hl Apache Maven #f:Z T H H
b EET R, B —MET Groovy M5 & SGE 5 (DSL) K75 W H i & W5 14
T XML ) & 5 B e

Maven & It

Apache Maven(http://maven. apache, org/) & —1> & T 11 H X[ 2 8 (Project Object
Model . POMD) 34551 H A AT 3 T 5 B 1Y 3 4 H b2 (8 38 78 duc 58 (1 ) [6] Y 5¢ Bl
T RAES . B TR H bR Maven it B fif £ T 18 719 7] 2

s RSB ERY . X— KK UT Ant,
o Rt —-FWHE ARG, HEAEK T —4 Maven T H iy #a 8, #nl IR 2 2 #h H T
HoA 5 H ) ke



o PRI HAEH(E B . Maven 21t TR Z 501 H & #{F 2 , X 285 BRI T POM Al
(5. Bl . 351 H ik A # 9) 3R AN IR il R gt hl RRAS e A A B R B A B &R
51002 01| O PV B 2 B ST R L 5 W i £ S AT L W i

o PRALERMFIT LI B ERYE T B0, oo 5 Y B AS Ud B L BA T R 45 ER J& Maven
P AT 55 o B oo 3 i dee 4 52 B 2 I A A 55 AR B L O 5 U RS A A R 1
HR254,

o el I 48] i 44 2 CRIVIN 22K 1) 24 FR RS A B S 24 5 i Test) .

£ Windows A& £ 3 Maven

G A JDK 2%

F 4k Maven., &tk & http://maven. apache. org/download. html, 3 7% & X} A [6] °F
SRR IRA ) Maven B #3301, £+ B £ apache-maven-3. 5. 2-bin. zip.

¥ apache-maven-3. 5. 2-bin. zip i Hs 2 #% &, 540 C £ .

K EWHE T M2_HOME 43 1] Maven 1% %% H 5%, {5 4, C.: \ apache-maven-3. 5. 2,
(LB R4 path B E* %0 M2_HOME%\bin;”,

EE Maven 2235 T emd 4528 1 i A “mvn -v7. 5 T B E A, 17 s . 2 W
Maven % %% 3] .

-
¢ BSER: Git CMD E

C:\Users\ lenovo>mvn -v A
<« ImApache Maven 3.5.2 (138edd61fd100ec658bfa2d307c43b76940a5d7d; 2017-1 1
586:13+08:00)«=m s
Maven home: C:\apache-maven-3.5.2\bin\..
Java version: 1.8.0_91, vendor: Oracle Corporation
lJava home: C:\Program Files\Java\jdk1l.8.0_91\jre
Default locale: zh_CN, platform encoding: GBK
NOS name: "windows 7", version: "6.1", arch: "amd64", family: "windows"

IC:\Users\ lenovo>

4 m |_T]

B A.17 ik Maven 22 %2 {3

Maven Bt & 3 & settings. xml

AMAHFEP A settings. xml L. — I J& Maven I L% H R MW conf T H 5.
i, C:\apache-maven-3. 5. 2\ conf; 7 — 1~ & Windows /" H F#10. m2 + H 3, #il 40,
C:\Users\lenovo\. m2 ., X’ 4~ 3 1 1E HI70 B A R . Ji & 2 4 R da [, 353 5J 6L
AT A P B2 P E W, m e &2 E e, B A HEH A 2
ZEZEEME ., RIAW M T,.m2 3k T lE T Maven A& M 5 FE.m2/
repository. JT A ) Maven ¥ {f: Cartifact) #R R A7 i B Z G EH LAy E M . 0ol DL A BE
B settings., xml H % B Maven 4 Hi 4 FE (9 B, 8 0] DLUAE B2 B SO settings. xml P
Bl AL T
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Maven HJ{E

Maven i H B0 J& pom. xml. B 5 ST 91 H A0 57K (3 6 71 T H38 00 H 400l iy 2 s
90 H AR, 5555

Maven [ A MR —FBEG ST AL 5 —FELE Eclipse FHEH ., £
emd 21T . 202 H £ 3 Maven T H pom. xml SCHFFTER H SR H 5 A Maven 454, 4140 .

mvn build

a] Loe B H 1A

7t Eclipse i i Maven 75 5 %2 % Maven i {4 . |5 3 Eclipse Z i , 75 3¢ B R op ik £
Help, #& J5 %% Install New Software 3¢ 8T, . F 2= F | — > Install XF3GHE, B Work
with: 5110 Add &5l . =15 3 — 1 # 1 Add Repository X ifi HE . 76 Name X 74~ flE 5 g A
m2e, Location LA HE 1 i A http://m2eclipse. sonatype. org/sites/m2e, %X Ji5 8.5 OK ##
fl. Eclipse 22 F#k m2eclipse 2360l s B IAE B . FRFRIEEBA TR Z G, K H 4
TR ST atRe B BN A AL 18 By s i A,

) - I =

-
Insta"
i —— il il il i —— . .

Available Software
Check the items that you wish to install.
]

Work with: m2e - http://m2eclipse.sonatype.org/sites/m2e - I Add... ]

Find more software by working with the "Available Software Sites” preferences.

type filter text I

MName Version |

4 [V] 100 Maven Integration for Eclipse

4§+ Maven Integration for Eclipse (Required) 0.12.1.20110112-1712
i
|
Select All | | DeselectAll |  1item selected
Details ||

Show only the |atest versions of available software Hide items that are already installed

[¥| Group items by category What is already installed?
Show only software applicable to target environment L

[¥] Contact all update sites during install to find required software

@ I < Back ‘ Next = I Finish ‘ ‘ Cancel I

I-—-L— L
El A.18 Eclipse %% Maven &%
FEPE N ERAE  HB A58,

i Eclipse 32 15 i) Windows—>Preferences 3¢ BT , 75 9 H (i XSG HEH , BT A28
) Maven $ET , YE$E Installation F I, 7£ A7 W M R B, BEWE B B A — 1~ 20 IA 1 Embedded




Maven 235 gik 7 . 8oy Add %58 . SR )5 %k £ Maven %% H 5 M2_HOME, % i 5¢ ¥ 2
Jo PERE— AP ER I Maven. WA A. 19 fi/.,

@ Preferences .

’type filter text

> Code Recommenders »
Data Management
Gradle

Help
Install/Update
Java

Java EE

Java Persistence

JavaScript

A v T 9T T T T T =T

Maven

Archetypes

I Discovery

Errors/Warnings
Installations
Java EE Integratio
Lifecycle Mapping
Templates
User Interface
User Settings

& Mylyn

[;' -
s T

-_

Installations

Select the installation used to launch Maven:

Details
3.3.3/1.6.0.20150526-2031
 NOT AVAILABLE [3.0,)
CA\apache-maven-3.5.2 3.5.2

MName
EMBEDDED

IE1 _ WORKSPACE
¥l apache-maven-3.5.2

| add-. |
(L ]
(Remove]

Mote: Embedded runtime is always used for dependency
resolution

Restore Defaults | | Apply

T

®@®

B A.19 Eclipse Fi® Maven &%

EE AL Maven Y User Settings £ . 117 Global Settings SCAHE 47 1 11 Browse

Y B PE Maven 223 H 3519 1 H % conf T 1Y settings. xml X4, WA A. 20 s,

Java EE Integratio

—
@ Preferences s e »
[type filter text || User Settings CrvDvw
> Code Recommenders = )
- Data Management Global Settings (open file):
r Gradle C\apache-maven-3.5.2\conf\settings.xml Browse...
b Help User Settings (open file):
i+ Install/Update
b Java CAUsers\lenovo\.m2\settings.xml Browse... t
> Java Persistence = l
» JavaScript
4 Maven Local Repository (From merged user and global settings):
Archetypes C:\Users\lenovo\.m2\repository Reindex
I Discovery
Errars/Warnings
Installations '
|

Lifecycle Mapping
Templates
User Interface
User Settings

& Mylyn

t} -
s T

Apply

@®

Cancel |

B A.20 Eclipse P& & Maven i P LB L
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f£ Eclipse #8551 L5 A Maven Il H 5 & 6 & Maven T H ., 47 Maven T H ¥
pom. xml 3, 76 58 H 09 PR B 52 9 rh 28 £F Run As-Maven Build 22 835, a L) 5¢ i 3m H 1)
fy gt

‘A.3 Git E5H

T4 =& Git

Git JE— I 23 A0 A 35 i R 45, vl LLA R o 3 b A 2 AR /N 31 JE 7 K 1 T6
H. Git 4& Linus Torvalds 8 T B8 M Linux P ITF & T & 10— JF 0I5 8D 14 JiUAS 458
il B A

Torvalds H i & FIH A Git &8 TE R —Fh i I 77 2k B 10 BitKeeper, J5 # Z Hf —
B2 Linux WA GESBERME 0 230 T 5, Pt X d g A e A1
BitKeeper W4 o] iEFH A idE & H RS+ X 0 TAE, it Torvalds 8t & FH F0F 78 14 o] iiE 5
HRIERAER RS, RE P Git WH A ZR TH B Linux WEH AR, H2IR
Mg kMAMRZ HAh A 3 4m B b H 1T Gite #ilU0.1R 2 Freedesktop 13 H i 7%
2T Git |,

Git 5% HMRA 6 T 5 CVS.Subversion Z AN Al L & % H T 40 A 28 RAS 4 1% 77 5K
AN e I 55 i i A S

£ Windows _F &3 Git

£ Windows I f H Git, n] LA M Git B W (https://git-scm. com/) B % F 2 23 F2)7 .
YRR N - K LT I

RESE G ARSI IR S Bk ¥ Git—Git Bash 380, 38— 565 27 % 112501
I XU Git 283 i |

LR WG TG E i q — P E A TR A

$ git config —— global user. name "Your Name"

$ git config —— global user.email "email(@ example. com"

XA Git sz oA XA f i R G0, T DL [ S LA B 20 A e KT AR 119 24 F Fl Email
Hb Ak

W B git config i 2 M -—-global 28 H T XS5, X G WLa FITA W Git 45 FE &R
o fd FHAXANEE B AR AT DRSS PR 46 5 A R 9 TP 44 F Email Hihk

Git B £
BB — AN SO 7 X AN SO R AN R v 4

git init

W 3 A STE e, (o Bl gie A PR



JE ST AR InE A 1 g A0 F 4 4

git add readme. txt
git commit —m "commit readme. txt"

M git € JE R v B AR M 25 i E S 1 n
git clone https://github. com/YOUR — GITHUB — ACCOUNT — NAME/simple — java — maven — app

X ¥ YOUR-GITHUB-ACCOUNT-NAME 241 Github K=,
R Git AN — A IR 55 25k ] L AR HEAT I BA T 2 I L 38 2 A — A e R
46 SR H T AT TN . X T 2% 3] %K. % i Github (https://github. com/) {4 I 40 .
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