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BRI TR sahi #1#R

Ye&: R

PE: AR T B3I sahi BIDhRERHE DL K sahi BEHI8S, 75 web
A E A T HAUSIRAT N 2 1 — DU )ik 8.
KA. Hatbilul, sahi
1. sahi B2 FHAam?
Sahi faj Sk P2 web HBIGINR TR . HE 7 M E AR & m K1)
, BRI EEDREW T
1. AT RALEAT AT 30 B 2% b sge il A BT
'ERT LA AR b sl web N I L] DAFEARATT — Bl 1E R B4
sty F A — AR ] LU AT ZE T A 1 e s P

2. FREMIVI R AT IR A D RE .

Sahi TR Jo g A8 H I 2 faf 58 HAR g 1977 30, AT ABhAS U5 R AT AR . AR
Ay LS ExtIS,ZK,Dojo,YUI B H- BT HESE R B S LIRS H

3. KT AJAX AAEAEBIN ] f

Sahi RS AR E A ERE— 2 T H AR ajax, FF HAN S HU B 0T I R W, {5
I BIAR > B 5 T-4E4

4. NEFERRE

R RES e ], AAEERE B b, o AR SR DL A S 3 i AR

5. At PR ) AT RO

A LME — S LS B s T sahi JIAS, Jf B AT DARtiz AT . AT R Ar 2
171847, WATLMEH ant BB R R G IB AT .

6. &5 H.Ihfe R KA

Sahi AT javascript, o] AAER & ) 530 R 48, $dE/E, excel, CSV
AT H . B AT LA sahi B H I F java AT Bl 7 AT A L Dl e BE K

7. P excel HELE

{55 FH P 8L excel HEZET] DAk BA Fl—2&EH AR 2] LIl 5
Z otk AT AT excel Mo Bk n] LA HH BEWS BEAT B S AL IR AT AR

Sahi 7EE[EE B2 EREk 2 s &8 . HE 7 diik2 Sahi means "Right”,
"Correct", "Apt" or "Cool™ in Hindi-

2. BHEEIMNRTRI)EEX

TEH2E T sahi JFERAS, sahi pro, selenium f¥) webdriver PA X QTP 2 [A] )
Dhgexttt, B — Rl XTHOHIH R g 3T sahi DD RERTF:

>
[aYay

1



HERIREAN
(Capability)

Sahi OS

Sahi Pro

(Selenium)
Webdriver

QTP

SCFFPTA W A

(Works on all browsers)

Yes

Yes

Some

Some

SCHRF 5N
(Works on desktop applications)

No

No

No

Yes

2000 W A 3 ) SR
(Excellent recorder which works
across browsers)

Yes

Yes

No

No

=] TRORT SE
(Playback reliability)

B REV A 45
(Smart resilient accessors)

Yes

Yes

No

No

Ajax FITLHE A BEW B 5) 55 55
(Automatic waiting for AJAX and
Pageloads)

Yes

Yes

No

No

7] — AN AR 3 AT AE BT A D s L
(Same script works on all browsers)

Yes

Yes

Parital

Parital

e TR0 B2
(Playback speed)

Fast

Fast

Fast

Slow

AU 8 AR SRAT £ U LA 1
(Script breaks if browser not in
focus)

No

No

Parital

Yes

A YD

(Maintenance)

AR B s 1 23 K0 2 TR 0 T 2% FRD6
R
Good recorder and Object Spy for easy
identification of elements

Yes

Yes

No

Limited

Vil AF: Xt HTML SEBLAR 5
Brittle accessors: Too dependent on
HTML implementation (use of Xpaths,
Css selectors etc.)

No

No

Yes

B0 A 0 45 20 i 5 0T I ) P
Needs separate libraries for each
browser (High Maintenance)

No

No

Yes

No

X R D) 25 B AR 5 S B R
Needs updates on each new browser
version (High Maintenance)

Rarely

Rarely

Yes

Yes

R AN H 36 Rl
Inbuilt detailed logging and reporting

Limited

Yes

No

Yes

BERTANIRI D Y45 o B 5 A B

Needs conditional scripting for

No

No

Yes

Yes




different browsers (High Maintenance)

IR AR ER
Programming knowledge required
(High Maintenance)
_V\] IR No Yes No Yes
Inbuilt frameworks
HUNENE NG SEi S N
Testing team revamp required (High No
Cost)
EUKS'Z%E_&% No Yes No Yes
(Support available)

Basic Basic Advanced Basic

No Yes No

H N ERATULEH, $4iF WEB B3 bk vk, sahi $2 4L DI RERA S
SR GREN o T H N SERRITE N M R E, BSEdEs S H .
3. Sahi KJ#E#IE8(Controller)

Sahi (4% &5 (Controller) Dy REAE & 58K, (H I 3= Z T fg 2 R 76 2=, % il
A, PAK R R A o

IR E AT, IR AT Ctrl 8T BUbRH kf5

P s EE O H —
B VR T
. vt e _
1, IV AR B
Sahi Training Site Press CTRL key and hover mouse over any HTML element.
Accessor: ¢ _textbox("user”) Q
Username m Alternatives: | _textbox{"user") I~
; .
Password Value: textbox(0)
Prefix:
Ctrl .
Asszert | List Properties Other Actions:  -- Choose --
Mot a user? Register

FATAT PAAE 2R 7 i BRAH M) action, EL 4t SetValue, click %5,
KT3I PA, B e B PR A H 3¢ (Script Directory), 4~ KIfT~:

Record | Playback | Clipboard | Info | Sahi Pro v5.1.0.0

Enter a script name and click "Record” to start recording.
Script Directory:

Cn/Dev/Sahif=ahi_pro_ogfuserdata/scripts/ |E|
Script Name: demo.zah

Stop O[O

ZJa i EIAE Script Name J= 32 (9 SCARHE g NI 44 5, “.sah"/2& sahi
JIAS BT 44

85wl Record #28H, JFAE web TU_EPATIRITERRIZNE . fi)n Aiili Stop 15
1kl o



N T EREhRE, sahi 19 EDRCGR 0N B TR
K2 =@ %

] sahi.example.com/_s_/spr/controlledd.htm

7Récord"j Playback Clupboard jlnfo |Docsl Sahi Pro v5.1.0.0

Set script from file: [from url]

Script Directory: D:/Dev/Sahi/sahi_pro_g/userdata/scripts/ E]
File: first_script.sah OJ
V] start URL:  http://sahi.co.in/demoy/training/login.htm eJ

Set e) Click 'Set’, then click 'Play’.
Replay: Set script above, before clicking on 'Play’.

QL Play | [ Pause | [ Step || Stop |

Statements:

_navigateTo( http://sahi.co.in/demao/training/™)
_setValue(_textbox("user”), "test”)
_setValue(_password("password”), "secret”)
_click(_submit("Login"))
_setValue(_textbox("q"), "2%)
_setValue(_textbox("q[1]"), "3")
_setValue(_textbox("qf2]"), "1")
_click(_button("Add"))
_assertExists(_textbox("total"))
_assert(_isVisible(_textbox("total™)))
_assertEqual("1550", _getvalue(_textbox("total")))
_click(_button("Logout"))

--Stopped Playback: SUCCESS--

View: Script | Parsed Script | Srowser Script | Logs

FIFFIX AN G0 0 7 92 8 0 T T A Al 8 AR 5 Xty o B2 [l — AN AR AT
T EACTE File J5 1AM SCAKE A din N B RIS/ 44, 1X B A2 first_script.sah. 58
TP IRATEAE Start URL Jim 34 B SCAHE R N ZZ00H URL Hihik. 28 =D @ 2
AT set 4%, IXI sahi 2% H BHE 24 1 B LT B ELE URL Mok,
WIERAESE 0 H 0K Start URL AT RIS IEHE B [015,  Ih2P sl Set T A2 Kl
B, HARS SR ENR ) URL itk b . i) —25 S Play BIAT DLBEAT [R50 T .

4.  Sahi Fit & (Configuration)

Sahi K THIHR (Dashboard) 1l th 1 T 2R AEAR F: Gt Hh ()0 Y 25 - Sahi J5 BN 2x
SARAE BN AT B 2B A R A8 o R — A LB R R A I O 4
PR BoRETAR b, AR B & 4 mr B




1. fEm#k b A Configure #42, X sahi (L& ST I

|82 Sahi Dash... ERECHES

Cenfigure Sehi
AR B C N localhost 9599 dyn/ConfigureUl =
@
Configure Sahi

<7xmi version="1.0" encoding="UTF-8" standalone="no"?>
<browserTypes>
<browserType>

&

browser_types.xml

<name>firefox</name>
<displayName>Firefox</displayName>
<icon>firefox.png </icon>
<path>$Programfiles (x86)WMozilla Firefox S\firefox.exe</path>
<ophions >-profile "SuserDir/browser/if/profiles/sahisthreadNo”™ -no-remote </options>
<processName>firefox.exe</processName>
<capaoty>5</capacty>
<useSystemProxy>false </useSystemProxy>
</browserType>
<browserType>
<name>ie</name> L
<displayName>[E </dsplayName>
<icon>ie.png</icon>
<path>C:\\Program Files\\Intermet Explorer\explore.exe</path>
<options>-noframemerging </options>

userdata.propertios

Iy S

can use. Note that browser

S Doct logs B ynaink by zlp'r‘ocess!(ame >iexplore.exe</processName>
yrhistory.ta <inpectMeaders > <! [CDATA[ <meta hitp-equiv="X-UA-Compatible” content="TE=8" /51> </
System Proxy: On / Qff —->
5 <capackty>5</capacity>
Enable Trafficiogs [#] <useSystemProxystrue c/useSystemProxy >
</browserType>
Sahi Pro $.1.0.0 (2013-07-15) <browserType>
<name>chrome</name>
browser_types.xml <displayName>Chrome </displayName>
<icon>chrome.png</icon>
browser_types.xml configures <path>C:\Users\narayan\AppData\Local\Google\Chrome\Application\chrome.exe
the various browsers that Sahi Jpath>

]

2. HREP Y AR AL fi<name>firefox</name>

3. AL # path TR BUHBEANEBE RGP 2R NEKAT. W
<path>C:\Program Files\Mozilla Firefox\firefox.exe</path>

4. IEHWIEO T EAREBSILEE.

5. MERAE, KA T E A sahi. RIS F firefox o AR IR TEIBR
o

5. Sahi BIZAZA

Sahi [IIAS 22T javascript 1), {H sahi 5 ERAR & 42 W20 LAST 3k, X 2 M
— AN

A

Sahi i f) LR IEH K —17S, LS 4iRE. .

_click(_link("Login™));
A5 5

/[ This is a single line comment
[*

This is a multiline comment.
This has two lines

*/

TR



If 54
for iE4]:
while i&%]:

while (condition) {

/I statements

}

for (var $1=0; $I<$max; Si++){

[l statements

}

¥

PRI (function):

function functionName($parameterl, $parameter2) {

/I statements

¥




A EVNCIE

55 kb3 (TryCatch):

try{

/I sahi statements

}catch($e){

/I Corrective action

/[ Can print exact source of error in log

/[ Can throw the same or another exception

}

Sample.sah

_include("library.sah™);

login("test", "secret");

addBooks(2, 1, 1);

verifyTotal(1150);

_click(_button("Logout™));

Library:

function login($username, $password){
_setValue(_textbox("user"), $username);
_setValue(_password(*"password"), $password);
_click(_submit("Login"));

}

function addBooks($numJava, $SnumRuby, $numPython){
_setValue(_textbox("g"), $numJava);
_setValue(_textbox("q[1]"), $numRuby);
_setValue(_textbox("q[2]"), $numPython);
_click(_button("Add"));

}

function verifyTotal($total){
_assertEqual($total, _textbox("total™).value);

 MEERA R BORRVB,  12 AR MR AR R |
SSRGS, MRKWRBIIALEL, IR, PERERIRLAR S A R |



BHE RN
B TH

A [EJI -6 8 SR A AR U S B 42 LT RIAT NI, 2 —Fioe I H
IO UF 2 oS E BRI, (HR X RS i 2 Pz 1) Java 28 AR MESLH.

By BEN R, AR aT SE R ARV 0 R — AR, R B R %5 AN
MRAFAE B . R, KR O N S B RN, IFER A S TEsk
B Al B e 1, 2 0 93 BRI R R T — 2B — AN RN S A
ZANINHE DT A AR — R A TE 2R B B o A A A — A B 8 7 B
AP LA T DA SE S A P G IR CR ARAE , L FR AR RS B0 Gk, el i 56 E
B 0 B S B DR B A 1S A I 2 D A R D A 5« C8H BUR SC e
PRI R LA AER B SR, FREA K IUAE AT — i S BRI & [
FEJUAE DA G B — AN R —X R E BT B O

A [FENRT 2 H JAVA $2 FURUHAE SCER IR SO BT 8 LA R R S g 2R . 1X
AN 8 LUITERE 4 [ SO E I X Rl e T e 3 B AR 8 SOZ 4% D R &
AT N BTk UL, Map 210 % LT put() /51, get() 740 remove() 7512
HR T B SO 25 YR F RN B2 G SR R TR — AN 5, i 2 e 8 SR L e B AR A
T #ExT5k . S AAIEE T %A RN IR

A —AMFIF 1] LLZE Apache Jena Graph 2 11 L33, XM DA — Mk (=
) B, NxAEN E, IR0 DR XA T 1E RS 1% BN =5 ME .
AR RAERNIN =R G, ZE IR 5 2Nk g R 45 BT A i3 oy
Ho IXNERE FMRRIGUE T XAMT NS K E.

— AN S 4] 2 java.io.Serializable, XM 0t % ik FEEIR R
SCRS R R ERATT UL AT A BIJF A1 S 2 R Be AL 5 7 A1 BB SR =N IR B4k
BLWRAE T (RABEWRN TR javald ZaTHID) . BRikz4h, Fra M
Serializable ZRATAERIRA G E R FHIMLEI. J7F Serializable javadoc #4075 .
(=M RS R E 7, £E junit & FIFEFI TR AT IR . 0 & R
FRIASE FH PR AR U SR 2 At AT TRT DA BhiE BAACAS H IR I o a2 e, tnRE 04
FEROE XO— M, AN HE — N 5 I A 71 S P A )& TR
B A BT B RAL IR D 8 SORTE A B0 H A T RIS, R iEis
ITEAMRE Bonit G2 (R R 2 B TAEH B IER.

WERFRATEIE A fef% R B, B RERSTHIT C, AL FRATHL AT DLWt iE it
R R, ARMIAA Co FULRATATLUE S —L TAE, UEAID 2 IER .

AR R IECE F s R, 2801k UE, WRE A HHE, HEH

8



BIRT A2 25 BB NAEL, (0 B 150 R 5 b P 1 SE TR AS B % 1232 5 A BN H
A RIS A 2RI B A R o (A, XA 152 FR D B e A s 1 75 R 5
MR ER R & RN EA S5 ks R s . R AN e 74,
R A X B AT AR A R TN RE R, A RN S RIE .
I 53— 1 B SR P A - A AR AN, S PRI P 5%

[5] FR

FEREANZE L, AR ERARE —MED A, N2SHE NI AT
MRRIZEE D E & TE . 28615k, 7 Apache Jena T H ', 5 — AN IAHA,
‘B — N7k createResource() . B TR [BIiZ YR, PRAT 7 06 A R G0 SR
getModel () 77 AR IR BT ) IR _E WA, B Z SR AR A S R [A] . B A [
MK S PATIZMAAT S

A A —NEE, AT LR IINRAE AT A 2] Bk, S0 —4
BEMEINERZ, MR TTERES IR A ENR R F AT 45 Rl
R MNARMERESR, AR BEENRF T A BPITERMEERTZ.

X IXAN AR IR 7 22, B T ATImpl 2T 19 A RSB ZE R, ATimpl
& AT [ERSILEE . ATimpl 2 — MR FREZE, Bf R AT, FHHATH
FHPRIECE W B IRIE. 2k, FELEWER T . K, 5EAE, 240
R RERE — N RPATEE A — MEO Y . ZEERAF H— 1 4ie, BI—A
FH 1 A 254 22 A4 G0l 2 A I el R A A SR B — AN e A 1A
R

st AR B B X, #0 C ey . SN En#EsaEE s
i galit: AT, BT, CT. IANICEF RN, AT M BT R HIF HILRAE S
5. LT CT, KA CT &—Mh%FE, T RENARMEE RfEA—1
FERERATAE, REEREM AT T4 UM BT 74, BRItz 4t, 84E DRY &0, Al
AT AT 8¢ BT, o2 A 808 B i— N A 2 ISR HUBR IR N PAT 1 AT
B BT i3], MAERER T, RATAA C WiFd—MEN—A B REEEH
AT E B —3B 5 AT — AN O, fEXA BRI A 30l B 58 Y
EESEERET RANMED, WE 1, d D AREED. AXFERT,
DT 7& A 8¢ B 8¢ C I A RIS il o AR itz 1 s B2 BR i 21 R
X AH ORI A MASRAT 5

] AR 5 AR B R HATIINR S, PUTIERE—FE, R_EE—A a2k, %
AN Fl R A R LA HE N Y AR IR AT

BT &

A H AR T ot A0 — A R VFFRAE R JUnit WIS ok R A & £

9



ASTARIAT B — N B — (IR E P PAE S X AMEZL 5|3 T =N E A — A
%

@Contract, @Contract.Inject, @Contractimpl, 1 ContractSuite 3:

@Contract i& FH TR, BUE XX 5 — N RBE RIS, el £k
IR, 28 AT B4 A 7 f#@Contract(A.class) »

@Contract.Inject yEf#FR s Z MR SRR 5 B T57%

@Contractimpl i FH T BAR AR AT . BHEAMENKH RS, 1
BATHIBIF 5, CTimpl 244 73 fE@Contractimpl(CImpl.class) .

@ContractTest VEME & BebrUE R JUnit @Test VEM#IBH 1 JUnit 7EAC B AN & F
G OL T 1247 & R

ContractSuite 2 5 FrUER) JUnit @RunWith —iiE R EHIZRKENL T —E
G RN ks AT EERAWH T, CTimpl B Y F iE
@RunWith(ContractSuite.class)

@Contract £ ContractSuite 5247

B AR R S B E R, LSl B Ak, FAEE LA
MR (CT), D CHERMR. RIS ClmplTest 1) HAK K
SEIL, ZFAUNPATAE CT e St B, 18474 —A> B A& 1) CimpleContractTest
M, TR AT A0 BT JEURFEE) ClmplTest .

e A Fl B A KL AT A1 BT 2R id @Contract 73 fi# -5 HAHCHK . 24 JUnit
1217 ClmplContractTest ik, ‘BffH ContractSuite 28. AN ILETA B
Clmpl SEILR)HE AR Ja @ AL e AT TR ORISR . &8 F B Contractimpl VEf#FILE ()
B0 C sl

10



C, extending A and B

public interface C extends A, B {}

/l a single abstract CT test -- tests just the C interface (not A or B)
@Contract(C.class)

public abstract class CT<T extends C> {

}
/[ implements the single CT test -

/I Tests just the implementation of interface C

public class CImplTest extends CT<CImpl> {

}

/I implements the suite of CT tests
/I Tests interface C

/I as well as the A and B interfaces
@RunWith(ContractSuite.class)
@Contractimpl(Clmpl.class)
public class CImpleContractTest{}

EFEENH

FEHT T A R YRR I NI 2, AR R sibr BAEH T —4
IProducer 4% M1k & SC—/N A LG AR S se Rt 5, FE8R 4 7 —Fppl
FISRAE MR AT S5 OB HE TAE. @Contract.Inject VEMME FHAE — N NiZ IR IR
[5] IProducer 1 77% b XA E LR

public interface IProducer<T> {
public T newlnstance();

public void cleanUp();
}

SEA E A

11



@ContractTest yEM#E SN _E R AZ A LA IR BAT 2 168 B 25491 3t BH I HL 34
ATREARFIIASE, mHAMAARE ., B JUnit BN S ENTE SrE FD
o) FFIXANTEM R A BELE 7 X el B AT VAR K 2 S S

/I define the contract test
@Contract(C.class)

public abstract class CT<T extends C> {
private IProducer<T> producer;
@Contract.Inject

protected abstract IProducer<T>
setProducer(IProducer<T> producer) {
this.producer = producer;

¥

protected final IProducer<T> getProducer() {
return producer;

¥

@ATfter

public final void cleanupCT()

{

producer.cleanUp();

}

@Test

public void testCMethod() {}

}

/[ a test that only runs the contract test

/[ This is useful for debugging the contract test.

12



public class ClmplTest extends CT<ClImpl> {
public ClmplTest() {

setProducer( new IProducer<CIimpl>() {
@Override

public CImpl newlnstance() {

return new Clmpl();

}

@Override

public void cleanUp() {

/I does nothing

}
b
}
}

/' A contract suite.

//'run as a contract suite
@RunWith(ContractSuite.class)
/1 is the suite for Cimpl
@Contractimpl(Clmpl.class)
public class ClmplContractTest {
/I the producer for the Clmpl
private IProducer<Clmpl> producer =
IProducer<Clmpl>() {
@Override

public CImpl newlnstance() {
return new CImpl();

¥

@Override

public void cleanUp() {

/I does nothing

}
%

13




/I method to inject our test instance into test classes
@Contract.Inject
public IProducer<Clmpl> getProducer() {

return producer;

}
}

2 JUnit 3217 ClmplTest MK HINi, R testCMethod() /7741817« 2R,
24 ClmplContractTest 28z AT I, BT 1) AT, BT A CT Ml #«izfT, fEH
K H CTImplContractTest 14273 KA —> Clmpl [F)sef], XAz C, B
B A B, AT E .

SEfriE A

A 24 YFid, Apache Jena &7 —MHUfi Graph (411, LI, Apache Jena
SIS PEETI AL F Junit & [F) AR IR L HEZE AN Y 5538 I K Graph 2 8 5241
FRAT AR S .

Graph & —> Jena Tl B (3 J& 15, 'E 14355 Be e U s I B/ MY A7 i 2
RIS o JEEE S E W QXA R LI, FONXANRALE Jena B TR 74444
HFLARIRIK

B APATH IEF AT 2482 O & RIS 2 L 75 1. HHT Apache Jena
PATRALEE & (AT & LS AT .

SR, A — A~ B P 4512 U 52 22 ) Graph & R o G SR S5 4 il
RN Jena T H B2 116, A4l 1324k —> GraphContract &% & [l A1—
MR HIZ1T IProducer<Graph>f] GraphProducer IR A =% .. H XA
GraphProducer Ul Ji K] A& A e ] 2 00 2 o0 PR SR AR Al AT 1452 10 A, (H& %K
PR AR AN ISR

AbstractGraphProducer & 5 IS Lo 4% 1) 2 11 B 3 S8 J5 76 37 BRI 2 oA AT T 5%
i, EAHAY R SRR B OCH 5 1) R AR

AbstractGraphProducer RS SALL T T [ X Lo Lh5 :

public abstract class AbstractGraphProducer<T extends Graph> implements
IProducer<T> {

/**

* List of graphs opened in this test.

14



*/
protected List<Graph> graphList =
new ArrayList<Graph>();

/**

* The method to create a new graph.

*

* @return a newly constructed graph of

* type under test.
R/

abstract protected T createNewGraph();

@Override

final public T newlInstance() {
T retval = createNewGraph();
graphList.add(retval);

return retval;

}

/**

* Method called after the graph is closed.

* This allows the implementer to perform

* extra cleanup activities, such as deleting

* the file associated with a file-based graph.

*
* By default this does nothing.
*

*

* @param g The graph that is closed
*/

protected void afterClose(Graph g) {
b

@Override

final public void cleanUp() {

for (Graph g : graphList) {

if (1g.isClosed()) {

15




¥
afterClose(g);

}
graphList.clear();

}

}
XA R O RPTHE R RZEAE Jena AR B ATHIH MK+ 44 5
G 5 Al L B[R KRB AT A

/I A contract suite.

/l'run as a contract suite
@RunWith(ContractSuite.class)

/I is the suite for MyGraphlmpl
@Contractimpl(MyGraph.class)

public class MyGraphContractTest {

/I the producer for the MyGraph

private IProducer<MyGraph> producer =
new AbstractGraphProducer<MyGraph>() {
@Ouverride

public MyGraph createNewGraph() {

return new MyGraphlmpl();

}

b

/I method to inject our test instance into test classes
@Contract.Inject

public IProducer<MyGraph> getProducer() {

return producer;
}

}
BATIEANMAR AT T 5 MyGraph 2214 RIIHER . Wi Apache Jena
B 7 AATRI RG], AT S AT . MyGraph TR E AT ZANE Graph
FOY e T GraphAdd, AT EIF A SO IR BIZR LB 3 A 23580
5 R #F AR A FE Apache Jena 2334 BRI Bl Fe 2 1145 40 43 2K (1 & [A) U
e WPIFRFE KU, AL T/ A AS T N O ATy, EIRE A ITIEA

16



LRI BLERAb o
iy HL, B9 R T A TN, T Al EA BRSO i Il 1
R, o B RASIE I, R SRR S R RIS AT .
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M Z B B R A R

e FPF

PE: Kguih2_6 sigma BB A F, FEMH 6 sigma THEMT
Minitab, DOE(Design of Experiments), £, 2 BEAEAK, b, e,

KEF: WAEAR, Fiil, 6sigma

BN ﬁ!ﬂ‘—:;

WA, FiR i T REE AR, AFEE KSR 108 2R A7k
A, S—aI0E, PR REEERE, MR T WAE AR, BEK
FREREARIEAS T ) BRBUE BT Kimi i UEEEER Y A, FRdn S IR
AZA 2 AR - EAEREE, R ER g Y. HE 7
TEHT A A L% 2] 6 sigma, FENT SEZITTES 28 6 sigma 5, AR B,
IR IR, X AN 2 Al A2 2 AR (1) JBE AL DA B /K ki 2 sk 2508 )48 4, SR 1 FH Bl
(T H, R O VEEAT 00T, i Re R 3 1) R A i R (I gl o R VAL D)5
MR 2417 5 1) 43 AL 22 mT AT DL S5 v] RE R AR I (X2 /K Bk . 22 ik
2T MR B T, R EE LSS E AR MR AR — 4
FH P I 2525 SEoKiss , B F 7S 25 SEoKss , A B 251 I8 3k 75 20 I8 0T DURCY) 5
WERAS R JA 75 25 KUK, 22113 B AR AE XA [ R b R A — N T,
ZE A METE R AN B0 7S 25 SEOK IR IS 2 {H g 1 28 &) FF 38 0T3S A R 1 R
GEZAE, MRZIRE T TR FR & DL UK E 242 % 7 Tk
2 WA TR R H 5 Bk, I8 6 sigma YE B M A i TR RA R R
PRl A -

TR 7N B ) S B AR PRI UK Bk, A I g S e TR AR LAk, 7 2
TR PRI IARAE J 7S 75 BE S AR AR AT TR), L UK A o AR S S5 T LY, T
PAIE A2 5 R ANHLIE K 2 AT 8] )G B JE K BNE K &R XMl S TATH TAEFIR K
FIARALAL, S FFRATIRR A ORI bug, AN ZF T4 H bug 724 1 B IE R
PR 2 ) L AR K o A N Dl 2R RN 1) R 7 21 AR 75 S ORI PRI IR FE
ER A AR AT DAE— 30 23 BT, 4 1t il 02 67 380 AL BIATLRE KB T )95
JE o SR AT DA — AN KRR 1) SR AT DS B BATT IR R 1) 5 A R 21— A il 88 1)
EJRR, XS R — RIS R: BONAMUA KRR T BAx, 1 LS KK
PRARL T S r[ P 5 328 7 A0 ] £ 5 e ST IRk b ) 0 TR R G e 2 AR P R v A
A Yo T EL AT DAARSE 4 B 1 20 b mT DO SRR I TAE A — S S EH Gt
S LMK ERN Ao FaiE 2 7 BRI 5, WU 042 3] 6 sigma FRiH 1% R !

6 sigma T THAINERZ, AT IR E BRI bug FLIEJEF NG, 40
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DOE, tafild, T, AHAEM, MXRMREET %, JHE BN AUy
VAL BBA TR AR A

=, ERRXEFERERMARNT S

1. DOE f+4

1) DOE At

DOE [H4=#x A Design Of Experiment, i 4 B3O TR 503 T & #0224k, DA
BNEARIG E, BRI B, SRR BRI EER GBS . TR
B, AU AR TR AT IF AR 2 AR T 50 AR SR S R, M
FAEE AT DU FEFR MR Y= (X1, X2, X3) B X B YHF, Y BpAyne A&, Ik
FIEIEEM Y 1 X 2EH 4

—Hikiz: I ERAT DR R AR R GG A B L E A RCR R

2) DOE i

DOE & —E et Follow, DL FREHENH— NXAMRFEW -

a) e Bix

FEF= B T B TG I, R IR LSRR AN Rei E TRATI R SR Hag FHIRATM
22160 2 TV B R 0 AR 5 R 5 0T A e ) o X N 5 B2 DOE

R AR R A FE R, RATRIL— R (BRI bug), SR 3|
T e AR TRATR XA bug AR RERREE I, BN AR ZIR
IR XA bug KRBT, FHIUEL Log.

AT B 27 bug FIZE5 225183k bug BIAP IR, (FURRAER 21X 26 AL {4
D ER, X a AT A% e AE A DOE HrBhIkAIT.

b) T IA BT

AT KL 7 DOE #4750 47, MUEHEIE AR TAERELGAH, mA
RE R R T 24 Bl (0 o) B RE 75 LR vt . DOE HIZMHT 2 EL BB, IRATTR %4
RS R BRI R E R Z T R, BEE A Z 1T TARRAEA
REMFOR AT HME R, > 11 B RE B R AR AE AT 4 o)

c) WeAEEUE i I R 2=

XPUARARGAT 7%, T RIRAVRE L &L 1, RIERH TR X
ettt 4. X RER A0 A MR, RERD IR RA. £ 8 mEn]
RERI ISR b, BT — AR X S R 7 AT IS5, b, kAT ik
—B L, BRI TFILIES TR, BRI N RITE . TR P PR
SH NG, BEMRANEEKE T HEIERER.

d) o Hr SEESHRE

BESR X O/ 7, FATHT LUMEH T A EA X 37081, #E—2 ik
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e) [=lJA3k

BT FRRRERE, RAICERE] T X HAHKEILE X XY (15200
Ko BATTE T AR IE AN FRATI I TR R R A 1B . X — DR, WA
IS UF— PRI R, XA 2 —A 5880 DOE 5%, 7 MEME/RIELR] T
FAEJE R, ABAFAE—ANEEIN]: IX A5 DR B 10 2 A I 11 5 (R g 2

f) HilE

R O T, BRATEIF AR, EAMERITEN TIE KRR S A
HEEAER, e — S A .

2. tHBLE

EREAFEEmEEH YD) BEE, NS EMRRIBTHESEE T, H TR
E A HRBAFEZ X = H YD) g K. AR EWr it 80/20 v2: M1
A CHBAECAY =R, B 80%(1)45 FH AT 209%0H J5 (K . A bk T2 5t a7
DK OB DR 200G HA ok, gt 2 Ui drr [T X940 32 BE R R I e A0 7 v

3. EMM

ERERRRE: BEAAE TG RO, 5] s

Wi AR B Y IRIER T A IR (G AR IZEERNIANIZER)

T A BIEBNR: BE B IRRMFMET, REZEFMAIZER
JRRE SR (T R

B RIZR(T AR BahfiAEs)): [Ha A IRERZET, REE3M
ANIZ B0l A A5CER T 5

AR 4 ANERZ 200 JTRORE TR TIRES, i ie — M H 45 R T

BT 1 Wz E & Hizgsf A : 180 J1

JHEF- 2 AzZE HiEsh N 100 T

T3 ZEfH AN : 250 T

JHT 4 AZEEHAZBEIN: 150 T

T A E B R 15z 20 T eI Y 5 e

T B RS A2 R R TR 3 T ek IR i 52 e

Bl & E X NIES) AL ME SRR

B2 W& € X NAIES) B2 MESCHAZER

A TE Bl BN B U AE: 188, ANIZE A 100 J7; WZ2E | 180 JT.

XA DU A TR e R AR & Y s . AR R T B TR
JIEE

A TE B2 RN B U AE . ANIsBhit, A ER 150 13 iZE | 250 J1
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KRBT LA A TR e AR B Y [ReE . AR T B TR
HE

B MR I FEE A, X BRI,

4. ZXHAERA

AP AS R A B A A R — AN B BoR Sk, BRI HETH L
B, LhanFE R, s AR . 4N EEERSRE S — AR
T— K EA—RER, AT RS B R RN EAE.

UEIF AN 22238 X WTE ke, WA L AT .

FRATIAE A2 DA 1107 FH 356 B 3 20082 A DA )47 >k i BH 22 ELAR FH 904911«

F2 RN R R AT BN R T R AR B Y GRIED) BRI, AR R
T (BRIZEEAERIZE) RHALHEN, WRBHAELZIAEHMBH A
(BA/IZER) 7£ BL (g Ml B2 (A3 HRIEA—FM, B: 78 Bl
AT R_RANZER, MRAREIER; (27 B2 &M T RIZES, SHitA
YEH .

X FRE L T BT A T A e AU PR T 2N 98 1, 7% Bk e A
K7 B 22 BAFH (BRI2 sh*Z &) 15 N5 =N, 18 DOE 347 3 A8 21547

S

RN R P RARN— Rk, AR ERRN LS
P B RRERECRR, MM BELSEZFHAME—M Y 52X M. R
HURAICHE, RIAR & AR & 2 (A7 7R & R ME AR O &

RO AR AP AR R, (HAR R AER E PRI R, i — R U B A L
N PRE s e, (HRR AP P RO R, IR 2 : i mmA,
B —E 2,

IEARSG: BUAHSC REOCN RS, Ui — AR ERAE 5 — A2 MR 0w i .

FORHSG: B REOA L, Ui — MR ERE 75— N2 W R .

=. 6Sigma ¥ HTENGE

1. MnkE

XAThRERATA Minitab EA X" E T AR H P — T H(Minitab 2 6
sigma SRt — AR TR, 22 Minitab 1 (] 1)
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by
] T ESAT () »
[ @ » ([
FEHIE ) »
Rl GEIE@ J = ETEE. . B
1 FRSE X AT et 4T (L) »
ETE MW s ERE.
i‘:f A P B MERAERD.
T ' %J’ol‘mson ﬁﬁ@
Pl Y shmt W b
EDAE) ’ Capability Sixpack(3) 4
ThirfHE=EE8 1., »
BHIFR 5 L
e BiE—EHEST .

[E3]
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HEZ M 80.7%. XFEHIKRE| 7 REH TR 4.

23



BT B b E5th
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g 150 o 2
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sy 100+ |
50 F20
0 T T T % 0
TRIE HIE HEA b T Jiidcl Hit
TR#EE a7 56 45 24 12 9
Bk 37.3 24,0 19.3 10,3 5, 2 3.4
2% 37.3 1. ¢ 80. 7 91.0 96. 1 100. 0
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2. EXMAE

AN m A R YD s, B2 AR AR EOR, Xt (RIY)D /1
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B0 BAT 7 ZE0F T AR N SR A2 154 R A (1 DR,

A [ 61 RBRRT 11 S AR BURL,  smokes A (1 1 AR Al
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0 | c2
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1) PGt (Stat)"->" 5 2 5 BT (ANOVA)"->" 3= R4 B 73 #r (Main - Effects
Plot)"u1 (&l 7]
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J@Eile Edit Data Calc| stat Graph Editor Tools Window Help

Qe ABBOE

R | & [ T |

4 One-Way...

‘;, One-Way (Unstacked)...
EH Two-Way...

== Analysis of Means...

Al Balanced ANOVA...

M General Linear Model...
Fulty Mested ANOVA...

x
=2

o
{

X | fian |

w Balanced MANOVA...
General MANOVA...

*
=]

£

LM

2

5 Test for Equal Variances...

I':f Interval Plot...

[a%] Main Effects piot...

E b Interactions Plot...

| & H & % B Basic Statitics »

: ci1 co Regression »
Pulsel | Smok ANOVA 3

1 ELa] DOE >
2 ?: Control Charts »
3 .
4 an Quality Tools 3
5 100 RE!_liHbilitj’fSUWiVﬂl 4
6 68 Multivariate 4
T e Time Series »
8 [ Tables b
a BE
10 g2 Nonparametrics 4
11 &0 EDA »
12 Power and Sample Size #
13
14
156
16
17
18

(1571

2) Responses: BRI AN (Y), Factors:EINEF (X) 1 [ 8]

-
4 Main Effects Plot

=

| C1
cz

Pulsel
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|Pulsel

Factors:

Smokes|
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Help

| [ |
[En |

Options. .. |
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3) i OK G [ 9), #in] LUA t Mt - kA3 1R W S (R 52 o

g8 Main Effects Plot (data means) for Pulsel EI@
Main Effects Plot (data means) for Pulsel
82.04
81.541
-
]
]
[
o
]
E 81.04
80.5+1 \
T T
1 2
smokes
[&9]

3. XHAERHHE

AN FRATTBH 7 52 M) N S BRI AR T P AN L1+ 1 ) R 2 15 2 756 2 AR A

1) 40 (& 10) %kl Smoke Ny 1 AAFRAIH, 2 AEARHIH; Sex M 1
REBHE, 2408 Ltk

+ C1 c2 C3
Pulszel Smokes Sex

1 64 2 1
2 hE 2 1
3 62 1 1
4 G4 1 1
5 64 2 1
6 4 2 1
T &d 2 1
8 GE 2 1
9 G2 2 1
10 T6 2 1
11 a0 1 1
12 20 2 1
13 oz 1 1
14 68 2 1
15 G0 2 1
16 62 2 1
17 i1 1 1
18 T0 1 1
19 it 1 1
20 T2 2 1
21 70 2 1
22 4 2 1
23 66 2 1
24 70 1 1
25 96 2 2
26 G2 2 2
27 T8 1 2

[5 10]
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== MINITAB - Untitled - [Pulse.MTW *=*] - - "

J Elle Edit Data galclﬁ Graph Editor Tools Window Help
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Pulsel Snu] “ One-Way... :i:
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; ?3 Time Series P | (= Fuly Nested ANOVA...
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13 T0 I ! Interval Plot...

14 80 1 1 FA Main Effects Plot...

s e T

17 an 2 1
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[ 11]
3) Responses: I A R4 HE (YD, Factors: BIAEF (XO
an (K 12]
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Factors:
Smokes Sexl B
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Select | Options. .. |
Help | 0K | Cemeell |

[&12])

27



4) iy OK 4 i Blin [ 131 Mt al DU, PRI 35 i A7 72
R E R EAR

Interaction Plot (data means) for Pulsel

86 1 Smokes
—— 1
84 4 — |- 2

82

80

78

Mean

76

74+

724

70

Sex

[14 13]
4. FHRME(Correlations)
B U FRATTHIF FC— 5650 N2 B S ARFIA B S AN R 7 2 A A A e
1) ¥4 [ 14] B0k

Cl cz2 C3 Cc4 Ch 1
DialeterIHeight Weight Site D2H
2.23. 3.76 01T 1 18. 658
2.12 3. 18 0. 16 1 14. 157
1. 06 1. 80 n.nz 1 2.079
2.12 .64 n.1a 1 16. 360
2,09 4. 64 0. 3T 1 41.482
4.01 h.2h 0. 73 1 54,421
2.41 4.07 n. 2z 1 23.639
2.78 4. 72 0. 3o 1 3b. 6856
2,20 4.17 0,14 1 200183
4.09 B. T3 n.7a 1 Gh, 852
.62 a. 10 0. a0 2 66.832
4.77 h. b4 1. 11 2 126.081
1. 38 2.40 0,04 2 4. 637
2,89 4.48 n. 3z 2 37417
3. 80 4.84 n.or 2 Ti.éla
1. 52 2.80 n0.oT 2 6. TOO
4.581 b, 27 0,74 2 107,192
1. 18 2,20 0,03 2 3. 063
3017 4.93 0,44 2 485841
3.33 4. 89 n. sz 2 bBd.22B
(& 14])

2) EFE"Srit(Stat)->Basic Statistics (FEAGi i) ->Correlation (FHEME)
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25 MINITAB - Untited - Poplar2MIW =T T

Basic Statistics

Regression
ANOVA
DOE
Control Charts
Quality Tools
Reliability/Survival
Multivariate

Time Series

Tables

Monparametrics

EDA

Power and Sample Size

J@Eile Edit Data Calc Stat fjGraph Edtor Tools Window Help

%< Display Descriptive Statistics...
%% Store Descriptive Statistics...
i Graphical Surmmary...

12 1-Sample Z...
1t 1-Sample t...
2t 2-sample t...
t+t Paired t...

1P 1 Proportion...
2P 2 Proportions...

s 2 Varances...

v v v v wT v O¥wy w w wv w w [/

|ZHd & % ma
+ C1 Cc2
Diameter| Heig
1 2,23 3.
2 2,12 3.
3 1. 06 1.
4 2,12 3.
5 2,99 4.
] 4. 01 5.
T 2.41 4.
8 2.78 4.
9 2.20 4.
10 4.09 5.
11 3. 62 5.
12 4.77 5.
13 1.38 2,40
14 2,89 4,48
15 3.e0 4. 84
16 1.52 2.80
17 4. 51 5. 27
18 1.18 2.20
19 3 1r 4. 93
20 3.33 4. 89

0.

oo o oo oo

JIE )

.32
.07
.07

T4
03
44

.52

2
2
2
2
2
2
2

ﬁ Correlation...
| fo¥ Covariance...

_3{ A Normalty Test...

mvl
il

il

6. 700
107. 1982
3. 063
49. 5841
54. 225

[ 15]
3) kP EH EAE S| Variables (B &) 1, 1 [E 16]

7
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S
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DZH

Select |

Help |
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Height Weight -

¥ Dizplay p-walues

[7 5tore matrix {(display nothing

[0]:4 I Cancel

[1& 16]

4) rith OK BRI I #ras A, n (& 17]):

HP 0.813 AAHK %L, REGEOK, HHIAHISHEK
P-Value /N~ 0.05 5 B AN A8 B A7 AH DG o

LA S5, P-Value FIT U W & 75 A AH 1
Correlation FH T Ut IAH K REZE A £ K
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Welcome to Minitab, presz Fl for help.
Results for: Poplar?Z. MTW

Correlations: Height, Weight

Pearzon correlation of Height and Weight = 0,813
P-WValue = 0,000

(& 17]

5. DOE

PA b5 AT RE RS IA SR, fRE T, SEFHEL 7, Sa LTS
HPBOTER T, UM% Minitab (98, W —F, 6 Sigma ¥ DOE T.A
LURCIRCIRE

1) witses

T4 08 DLR B AR HE N B0 256 L " Stat( 8t i )->DOE->Factorial ( [5]-)->Create
Factorial Design (G&K ¥ it) " [&] 18]

== MINITAB - MINITAB.MP) T - N L —
Eile Edit Data Calcj Statl|Graph Editor Tools Window Help
Sl | & 4 &  Basicsutstic i’ Q® ABROHE D @E0E B oén di
r — Regression »
Projer:t - = ”_[ ANOVA Y .
Worksheet 5 -
Worksheet 4 Control Charts »|  Response Surface »| M Define Custom Factorial Design...
_1 Workshest 2 Qualtty Tools ’ Mixture 4 Pre-Process Responses for Analyze Variabilty...
_dWorksheet 3 Reliability/ Survival » Taguchi »
orshes -It o/ N e @ Analyze Factorial Design...
Multivariate . .
- Modify Design... Analyze Variability...
Time Series » ) ) )
Display Design... Factorial Plots...
Tables »
Nonparametrics » Contour/Surface Plots...
EDA » Qverlid Contour Plot...
Power and Sample Size # Response Optimizer...
| 51
52

[A 18]

2) TR 2-level AL AP level HRES, 1 anido it B pe A1
FRMEZ, ENHAEWHADKEE: BETMAIZER; EHMANIEE) . ZFERE
Wit EiieiL 2-level MR, WERA — AR T2 TRAKAER, il R AEik
General Full factorial design.

Bl EIE R A — BT B, SEp kR =4 &, 1, K, R
il 75 L% $% General full factorial design.

TR BRI, i FEIE A FE s s X AR T i £ 2,
INFE 2B B =X AN, a2k 3. an (&1 19]
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F 4 R
Create Factorial Design ﬂ

Type of Deszign

" 2-level factorial (default generat (2 to 15 factors)
" 2-level factorial (specify generat (2 to 15 factors)

" Plackett-Furnan design (2 to 47 factors)
* General full factorial design (2 to 16
T?Umber of I 3 j' Display Awailable Designs... |
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T Options. .. | Rezulta. .. |
Help | 0K I Cancel |
[& 19]

3) Ay [1&19) Ff) Designs HELan [ 20) #RIERA) 256 11
NI T 42 RN -5 N K ER R, BN EEE HAKIE: 12 aRAE
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Create Factorial Design - Designs ﬁ
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A Ew 2
B EE 2
| C 5% B

Mumber of replicates: I 1 vI
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! Help | ] 4 Cancel i
[4] 201
4) fiii ok RIZ= I DOE # /Rt rkat i [ 211
— I BLE I

Tl REEEE, 2 REREEE
)1 RFER), 2 REAED)
B L RER, 2 0%, 3RER
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C1 c2 C3 Cc4 Ch C6 CT C8
5tdOrder RunOrder PtType | Blocks =B iExsh 55 =

[ 1 1 1 1 2 3
5 A 1 1 1 A A
11 3 1 1 2 2 2
10 4 1 1 2 2 1
12 5 1 1 2 2 3
2 [ 1 1 1 1 2
3 7 1 1 1 1 3
q 3 1 1 1 2 1
e 9 1 1 2 1 3
8 10 1 1 2 1 2
1 11 1 1 1 1 1
T 12 1 1 2 1 1
[1K21]

5) UL AR RE (R 2 A AT i

B 75 B4R 12 (T Ran R AR 2 200 1, IRIERE, 123, SmfKHEE
KitAT e 1A, Bl —17

FH1: ZER; B83)2: Alssh; 53 WERIKK S

PR AN ZR R 1N H .

AT R AL A EOR AT R, 4 H 5 R I B R A A
i [ 221

C1 Cc2 C3 C4 Ch C6 CT Cc8
5tdOrder RunOrder| PtType | Blocks EB =5 58 HE
6 1 1 1 1 2 3 230
5 2 1 1 1 2 2 225
11 3 1 1 2 2 2 180
10 4 1 1 2 2 1 190
12 5 1 1 2 2 3 175
2 6 1 1 1 1 2 165
3 7 1 1 1 1 3 160
4 3 1 1 1 2 1 220
9 9 1 1 2 1 3 150
3 10 1 1 2 1 2 145
1 11 1 1 1 1 1 166
T 12 1 1 2 1 1 155
[ 22]
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6) MLESmiel LIOTaR i 1, BSREE R, 1830, SR SR E AT R
ortre i U 23Y ATLAE M S SR E oA Rk, By P-Value R, HAHK R
HARME

Correlations: T H, #KE

Pearson correlation of %‘% and ‘HEi = -0, 458
P-Value = 0,000

Correlations: ﬁﬁ’], =

Pearson correlation of j=&f] and {5 = 0.813
P-Walue = 0,001

Correlations: ﬁ_l%h, {kE

Pearson correlation of %_,%,_ and ‘HEi = —0.087
P-Value = 0,880

[15 23]
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1 [ 29) i23h1 Seq SS i 6486.8

T AU ) Seq SS N 2436.8

FRFIZEHNAE HAER A 660.

R AT MERRE RN ZRiEs), HIREAEZEE.

RE B AR s e B K, KR F

General Linear Model: fE versus FH, &5

Levels Walues
201, 2
201, 2

Factor Type

= E fixed
=gl fixed

bnalyziz of Variance for {$EE,

uzing Adjusted 55 for Tests

Source DF Seq 55 Adj 55 Adj M5 F P
& 1 2436.8 2436.7 2436.7 82.14 0.000
%&g - 1 F486.8 £486.8 A486.8 218.65 0.000
TEHEE] 1 660.1 B60.1  BE0.1 22,25 0.002
Error 8  237.3  237.3 29,7

Total 11 2820.9|

5= 5.44671 E-5q = 97.58% FE-5Sqladj) = 96.63%

Residual Plots for #hE
[&29]
MO, MR B|SERR TR $RE b B A5
1. HiE B
FELMEM BT E ,  RILTGEE I bug 237 A2 4 2 17 T 520
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3. WeERHUE HIRE T
1) 85 9PN IH KA DMAFFSEA T Z I bug AR D [ 31]

+ C1-T 2 C3 Cd C5 Co6 CT C8
Project é aP ' d L '-
1 |Communication 27 11 27 175 24 9% 29
2 |Camera/Camcorder 3 4 19 0 20 17 2
3 |Extra 3] T 1 3 5 9 T
4 File Manager 2 1 5 z 4 5 20
5 Multimedia 3 ] 4 2 9 47 9
6 |PHE T 1 2 15 14 17
T | Settings 4 3 6 14 14 12
8 | User Profile 1 1 2 5 1 3 16




[ 31]
2) AR T AT E BT bug LR Z AR TEMRE, n [ 32]
MUAER 7 ANIHE , Aa] I bug Ftaf #4555, Communication I
KaRAT I bug, 2 H—F03 . Bir AR T RICATTR i %) Communication
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LA B Al E B Bug it

Parcto Chart of Project il =] + Pareto Chart of Project

Count 84 20 14 14 9 S 5 Count o8 47 17 17 12 9 8
Percent S5.6 13.2 9.3 9.3 6.0 3.3 3.3 Percent 47.1 226 8.2 8.2 58 4.3 38
Cum % 556 68.9 78.1 87.4 93.4 96.7 100.0 Cum % 47.1 69.7 77.9 86.1 91.8 96.2 100.0

Pareto Chart of Project € [D\ri\ Pareto Chart of Project

o o s0 4

e T T v T T 7 T L
oRe & & & & G
S AR
\ad S . ——
& > w 0 19

<& Project  Communication PHB Settings  User Profile Other

Count 29 20 16 9 7 3 3 Count 175 15 14 S 7
Percent 333 230 184 103 80 34 3.4 Percent 810 69 65 23 32
Cum % 333 $6.3 747 851 931 966 1000 Cum % 810 8.0 94.4 96.8 100.0

LA R EA T RMBugih2Es

Parste Chart of Projoot

B 100 i e

£ 4888
}

Qa
° 8888

1

™S LIS }W .
P : & f'\ <

Court 2 7 6 3 3 2 1 Count 1 8 7 4 3 i 1 1
Parcert %06 12 una 75 57 57 30 19 Porcont 06 22 104 111 a3 28 28 28
Cum % O 642 7% 030 007 943 %1 1000 Cum % 06 %28 722 833 917 M4 972 1000

I

Count
ocBBEAEE B Y

o

#

F2d 19 6 s “ 2 3
Percent €9 288 91 76 61 30 45
Cum % €9 K7 M8 e4 R4 S 1000

" P SAS P
f&"*"faff
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Bugli® | 3 \eb UI->Wi-Fi Settings—Basic
2. BB E 3 PFE (Network Name , AP Isolation,
MAX Station Number) BIFLELZH (X3NFED
—ERNEN REFRE, LTiEEF
3. WZRE EHDownloadiR A&7 Al LAE E B EE 2

IS H S - % B2
HAERR R4 EAE?
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[534]
5) BIEATC I KAEE Ay DOE B8R AIZS%, W (1K 35]
A R
iR % B MZWMET AT
SHEN: 1. E A EY: i B EE
2. BAFEX: SSID, AP Isolation, MAX
Station Number

3. Xflevel: SSID->2, AP Isolation—>2
MAX Station Number->10
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Std0rder KunOrd Filype  Hiocks S510 AP favlation © MAX Station number

]
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[ 361
KPR EHE U, AW [E37]

w3 R R
FABSEHHA
W RAREY : 1> LRTTIER BB HE
B EX: 34SSID, AP Isolation, MAX
Station Number
SSID (1->AEEHSSID 2->FEHSSID)
AP Isolation (1->Disable 2->Enable)
MAX Station Number (¥(HA1-10)
XH#Level : SSID->2 AP Isolation—>2
MAX Station Number->10
E3ANEF, SMEFINMEA—F
P bLi%t3#FGeneral full Factorial Design
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7) MR4E DOE Beit ik sa BEAT SEhn =3 bug 15 Hi 45 R an (14 381

ssto AF Izclation MAX Stac N number Resuls

[ 2 E & o
= =z ' - o
a = ' = o
- = ' =Y o
= 1 1 1 o
< 2 2 - C.TIP
- 1 1 =

= ' ' 7 o
- = 2 =2 o
10 1 2 E o]
T 1 1 - o
L 1 1 £ o
[ = ' = o
1a =z ' 7 o
15 1 ' v o o
16 1 =2 A o
v i = Lo o
L] 1 E) 1 o
e 2 =2 s o
=0 ' 2 3 o
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= = =2 =3 o
=3 = E) = o
= 1 1 -

Exy 2 ' - (_’i)
s 1 ' - T
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28 1 2 =z 0
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a0 2 1 5 o
31 2 2 Bl o
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33 = 2 Lo [a>]
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37 2 1 1o c?
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T 2 2 ] o
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#
|

[/ 38]
8) fdi FHAHIME I T H R dris i £ 00 SRS R 7, 5 i) @] LLE LA
>, 1 (K 39]

SR
Correlations: SSID, Result

Psarsoncanslation of SSID and Resul(% 0.333 )
(P-Value =0.036

Correlations: Result, AP Isolation

Pearsoncorrelation of Resultand AP Isolation(=-0.000
P-Value =1.000

Correlations: MAX Station number, Result
Pearsoncorrelation of MAX Station numberand Resuli=0.464
P-Value=0.00

ErLLM Correlations3 i 2 5] LI EH AP IsolationtEE+ - 5Result
HESZ - ALUSHETRR - BETRE - HEFAPMNET MR
#BEEZE5Resultig £ % - HMAX Station number, 5ResultdgtH5:
HEX

(14 39]
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9) MIERAMEREEK, ik bug KB [ 40]
it

1. # AWeb UI->Wi—Fi Settings—>Basic
Bugiifi i o i . ] ]
2. f&202~FE (Network Name , MAX Station
Number) BIRESHFEFE LTEHIABERHSE
3. LB E FiDownload i A4 7] LIFE = 21| BE tH 28

Bug#fiZ—>Rare
Z2MEX:
1R ZEEY: ANTIEETIBHE
2. B =EX: SSID, MAX Station Number
3. XBlevel: SSID->2 , MAX Station Number—>10

[14 40]
10) HHrfdH DOE LA %1+ & # bug 1R800 (& 41])

[CLA-E TR )

Std0rdor RunOr tType | Hlocks SBIO  [(MAX Stmtion numbor
1 aa [ 1 2 “
P =1 1 ' 1 1
a 7 3 1 ' 1 7
- z3 a 1 1 1 3
£l a0 5 1 1 2 1o
o 27 & 1 t 1 7
7 a7 ¥ 1 1 2 7
F & 8 1 1 0 &
@ 25 @ 1 1 1 5
1o 15 1o 1 ' ] s
11 1o 1 1 1 1 ]
12 22 12 1 ' 1 2
13 14 13 1 ' @ a
14 28 14 1 1 1 8
135 33 15 1 1 = 8
16 32 16 1 ' 2 2
L7 1o 17 1 1 2 o
1 L2 18 [ ' = Y
1o =3 19 1 ' 1 )
20 1 20 1 ' 1 1
21 29 21 1 ' 1 B
X 33 22 1 1 2 3
EEY 18 23 1 ' 2 8
24 12 29 1 1 2 2
25 20 25 1 ' 2 Lo
26 10 28 1 1 2 o
27 a 27 1 1 =2 £l
28 L5 = ' ' = E}
EXY @ 29 ' . Bl
30 ' - — R0k '
31 ] o
a2 Lo & K e o
a3 z4 1 1 I
34 26 ' 1 1 «
3s 5 1 1 1 5
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a0 17 1 1 2z i

|

[/ 41)

42



11) % DOE itk , #HATE# bug, 580 (K 42]

[Ef i Eidk i g )
=50 MAM Bmr@mrTion numbos | Bosuel o

' 2 & o
= 2 -

= e =2

- 2 3 o
= 1 ' o
& = o CIP
ps 8

= ' 7 o
= = > o
L =5 (&}
1 1 = 2
i = o
L 2 = o
1o = 7 2
s 1 1o o
LR 1 1 (&}
v 1 o o
L ) T (=]
LI 2 =1 [}
X 1 3 o
= 1 - o
e 2 L o
=3 = = o
= 1 -

== 2 > D
XS 1 o o
=r 1 ES o
= 1 = o
= = i o
EY 2 = o
EN = - o
£ 1 -

33 =2 1o Cb
Er { = o
EX] 1 7 o
£ 2 -

£ 2 Lo é)
an 1 s o
e 2 - o
EX 2 1 «

B FEResult BiF BH
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5. EEMER
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BiFlea Rt
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2. 2821 FE (Network Name , MAX
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H¢ F 6 sigma i H IR 2 H e LHERNA, JEeBt T Ha XA
R ARGE AT T =5 ZEE T 0 ) FUO H R, PRI R o 21 5 A 11
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ZE IR
[1]15 % DOE A MES 2B IR %E . http://wiki.mbalib.com/zh-tw/DOE
[2]#5 5<"Correlation” [ /21935 . hitp://tech.casd.cn/wzym/0157/g10157/g1sxn930.htm
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500 Internal Server Error

The server encountersd an internal error or misconfiguration and was unable to complete your request. Scrry for the incomvenience.
Please report thizs message and include the following information to us.
Thank you very mach!
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