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Case Study 1: Learning from the field defects in a mature product
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Figure 1

Age versus activity in uncovering defects in code
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Figure 3  Trigger classification for field defects over time
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Figure 4  Each activity uses a broad range of triggers to expose defects
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Figure 5 Frequency of activities with triggers
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Figure 6 Frequency of defect type with qualifiers in
previous release
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Figure 7 Frequency of defect type with qualifiers for
current release
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Figure 8 Defect frequency for trigger within defect type
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Figure 8 Severity of defects
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Case Study 3: A small team project
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Figure 10 Frequency versus activity with triggers
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Figure 11 Number of defects by age
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Figure 12 ODC activity by triggers
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Appendix A: Scheme version 5.11 for design and code
Bt s’ A BRI g B NS B I 2 KR RO 5.11

W2 45 B A 71 2 [ http://www.research.ibm.com/softeng.

& AT B I o K Tk

Activity (WE ) —fR kb CBRAIJT AL RED MiEsh. . £
RGEMAP B, HAR A A “mEBEITEN” BN, BT —
ANERRE . BT R G B B, E R B3R 3 B O T BE Il 1K
& T s bR AT A T RE IR SRR R B R B .

Triggers Cfih & &% ) —fil 2 Gk By th 30 00 PR 53 80 % 1 o & 8
FALT —Fp “ Pl KA,
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Impact C 5% M ) —k 3% 2] &5 &6 (1) B B o H 2 7 A2 1 52 m 80T &
2 o R R B U R B 1 5 T
F 1 ONE S B ik A R .

Table 1 Attributes identified when a defect is uncovered
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1& Sk B B 7T R e A

Target CHAr) —7EWMB BB EME, Wkt MR, X%,

Defect type C(HR[EEA ) —sLPr1E KA.

Defect qualifier Cif [ R € « & A T8k fE 28 Y ) —Hli 92 1 A 17 7E

Source (R ) — sk B BRI, — Ben A& JT & K9S . H I
AL EINE R ON AR AV T

Age C(RH & D —ah B XF B2 1) AC RS J7 st .

The attributes identified when a design or code defect is fixed are

shown in Table 2.

Table 2 Attributes identified when a design or code defect is

fixed
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Design Assignment/initializ Missi Devel Base
/code ation ng oped in
house
Checking Incorr Reuse New
ect d from
library
Algorithm/method Extra Outso Rew
neous urced ritten
Function/class/obje Ported Refi
ct xed

Timing/serialization

Interface/O0O
messages

Relationship

In this paper, we have focused on defects found in design and
code and so have not included the target of information development,
build/packaging, National Language Support, and their values.

Appendix B: Triggers for graphical user interface review activity

My 3% B:

Table 3 shows the list of triggers that can expose defects while
reviewing a graphical user interface consisting of graphical elements
such as buttons, labels, and scrollbars. Please see
http://www.research.ibm.com/softeng/ for more information.

Table 3 List of triggers in GUI

review

Triggers
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Design conformance
Icon/widget appearance
Screen text/characters
Input devices

Navigation

~N O B~ W N

. Widget/GUI behavior

Appendix C: Some typical assessment topics and associated defect
attributes

Table 4 is a list of typical topics of interest to a software
development organization and the defect attributes that are useful in
addressing them. An assessment would usually consist of looking at
the defect distribution across these attributes as well as evaluating the
relationships of the attributes to each other.

Table 4 Typical topics and defect attributes

Topic ODC Attributes Non-ODC
Attributes
Measuring test Activity, trigger, Open date,
effectiveness qualifier severity,

component, phase

Evaluating Defect type, impact, Open date,
product stability qualifier, severity,
source, age close date,
component
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Identifying Type, qualifier Component
strengths and
weaknesses in design
and
code
Evaluating Impact, trigger, defect Open date,
customer usage type, qualifier severity,
component
Measuring Activity, trigger Severity,
progress component,
phase

**Trademark or registered trademark of Sun
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Microsystems, Inc.
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Glossary

Verification & Validation

® 1 A B Xl
Validation Verification
Am | building the right
Am | building the product right
product

Determining if the system
complies with the requirements
and performs functions for
which it is intended and meets
the organization’s goals and
user needs. It is traditional and
is performed at the end of the

project.

The review of interim work

steps and interim deliverables during

a project to ensure they are
acceptable. To determine if the
system is consistent, adheres to
standards, uses reliable techniques

and prudent practices, and performs

the selected functions in the correct
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manner.

Am | accessing the right

Am | accessing the data right

data (in terms of the data | (in the right place; in the right way).
required to satisfy the
requirement)

High level activity Low level activity

Performed after a work Performed during development
product is produced against |on key artifacts, like walkthroughs,
established criteria ensuring | reviews and inspections, mentor
that the product integrates | feedback, training, checklists and
correctly into the environment | standards

Determination of
correctness of  the final
software product by a
development project with

respect to the user needs and

requirements

Demonstration of consistency,
completeness, and correctness of the
software at each stage and between
each stage of the development life

cycle.

W TR, 56 3F (Verification) A1 i A (Validation) ) [X 5 -
NS EAUE W] AR A B CERK BRI D W IE S T )
J2E 1B S (Tt v 11| s ) B B SR P S (e L T 5 S 3

17 A WA 0 R IR i B 2R DY IE

TR TI VI AT - TTE G ST S R
{1
B UEVE E L AR, WA TE A ]
a7 B — 5 Ui

o6 UE FATT S AN A I B T CSE BT SR A% — 20
BN BATT A AN A T IR B R CSEBLAT L P R OR — 20

Review & Inspection
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3-Low Level Design Review 19+2
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5-Code Review 75+ 6
6-System Integration Test 255+20
7-External Defects 47+ 4
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T AL B LAER) K REERE, FELIWRSR
THMARG NS, JFTHRMPXEHE. XL P ULE F
A rxHZE, T2 - THNATEE XN R, R T MR
g NWBEEEEZEZGELR. 87 THREM . X HAAEFEA S ET KA
AT O L

O ARSI H 8 =75 jar £ F jconn3.jar (sybase 3 ¥E B i
). domdj-1.4.jar (L HUAC B SO ) 2%,

try{

FileWriter fw = new
FileWriter("Instruct_err_order.txt");

FileWriter fw_log = new
FileWriter("Contrast_log.txt");

FileWriter fw_true = new
FileWriter("Contrast_true_order.txt");

PrintWriter out = new PrintWriter(fw);

PrintWriter out_log = new
PrintWriter(fw_log);

PrintWriter out_true = new

PrintWriter(fw_true);

out_log.printIln("Contrasting  start time

is:"+new Date());

out_log.printIn("--------------mmmmmmmmm - ");

/lint
grp_id=Integer.valueOf(rx.getltem("/project/dbinfo","old_db_ord
er_grp"+tabl
e_id));
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String
start_time=rx.getltem("/project/config”,"contrast_start_time");
String

end_time=rx.getltem("/project/config"”,"contrast_end_time");

112006.04.29 & 2, A0 A *****, SR 5
N7 B N B m i &, i
I )5 T 48 T i e &
String
order_type=rx.getltem("/project/config"”,"order_type");
[14& 4 % B T8 28 T ) iy
if(order_type.equals("all™)){
str_Tips="and 1=1";
out_log.printIn("Contrast workorder type
is:all™);
Yelse{
String[] tmp_order;
tmp_order=order_type.split(",");
str_Tips=" and
(workorder_type_id=""+tmp_order[0]+""";
out_log.print("Contrast workorder type
is:"+tmp_order[0]);
for(int i=1;i<tmp_order.length;i++){
str_Tips=str_Tips+" or
workorder_type_id=""+tmp_order[i]+""";
out_log.print(","+tmp_order[i]);
}
str_Tips=str_Tips+")";

out_log.printin();
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[ISystem.out.printin(str_Tips);

out_log.println("---ccmommmmmome oo ")
X B E A —F order_type & &, N
/1D = =Rl R S C S PR
Fowkkkkx S TR R R
IS R <> A0 [F] ] RE ik 20 b0 Atk 1 2%
7 fE i g

order_type=rx.getltem("/project/config”,"buz_condition");
sgl_temp="select
workorder_no,office_id,officegrp_id,product_id,business_id,recei
ve_time
from "+new_ordername+" where (office_id is not null) and "+
"receive_time>=""+start_time+"' and
receive_time<=""+end_time+"""+str_Tips+" "+order_type+" order
by
workorder_no";

[ISystem.out.println(sql_temp);

rs_temp=stmt_temp.executeQuery(sql_temp);
rs_temp.next();
int i=0;
String TempOrder="";
String oldOrder="";
while(!rs_temp.isAfterLast()){
1/12006.04.29 3 i, v A 7 36 B0 EG i b
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il

product_id_tmp=Integer.valueOf(rs_temp.getString(4).trim());

business_id_tmp=Integer.valueOf(rs_temp.getString(5).trim());

office_id_tmp=Integer.valueOf(rs_temp.getString(2).trim());
officegrp_id_tmp=Integer.valueOf(rs_temp.getString(3).trim());

date_tmp=rs_temp.getString(6).trim();

old_ordername=rx.getltem("/project/dbinfo”,"old_db_ordername");

old_instrctname=rx.getltem("/project/dbinfo”,"old_db_instrctname

TempOrder=rs_temp.getString(1).trim();
sgl_old="select numListNo,szRecord
from "+old_ordername+" where szRecordID=""+TempOrder+"' and
iLoglD=-1 order by numListNo";
rs_old=stmt_old.executeQuery(sql_old);
rs_old.next();
if(rs_old.getRow()<=0){
rs_temp.next();
continue;
}
i=Integer.valueOf(rs_old.getString(1));
oldOrder=rs_old.getString(2);
sql_old="select

szCmd,iCmdID,iChildCmdID  from "+old_instrctname+"  where
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numListNo="+i+" order by iCmdID";
rs_old=stmt_old.executeQuery(sql_old);
rs_old.next();
int old_rs_count=rs_old.getRow();
if (old_rs_count<=0){
out_log.printin("Old workorder unique
No is:"+i);
out_log.printIn("Workorder No
is:"+TempOrder);
out_log.printIn("Old workorder's instruct

is empty,it can not contrast instructs!™);

out_log.printIn("-------------c-mmmmmmmomeo ");
rs_temp.next();

CountOrderl=CountOrderl+1;

continue;
}
/1 else{
/1 sgl_temp="select count(*) from
"+new_ordername+" a where

a.workorder_no=""+rs_old.getString("szRecordID").toString().trim()+

/1

rs_temp=stmt_new.executeQuery(sql_temp);

/1 rs_temp.next();

/1 if(rs_temp.getRow()<=0){
/1 continue;

I }

Il }
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out_log.printIn("Old workorder unique No
is:"+i);

out_log.printin("Workorder No
is:"+TempOrder);

IR 3 T A ) sql i 4], 2 I T 5 A
£29
sgl_new="select
instruct_id,childinstruct_id,instruct_text from "+new_instrctname+"
where workorder_no=""+TempOrder+"' order by instruct_id";
rs_new=stmt_new.executeQuery(sql_new);
rs_new.next();
int new_rs_count=rs_new.getRow();
if(new_rs_count<=0){
int insold_id=1;
while(!rs_old.isAfterLast()){
out_log.printin("The "+insold_id+"'s
instruct 'iICmdID" is(old):"+rs_old.getString("iCmdID").trim());
out_log.printin("The "+insold_id+"'s
instruct 'iIChildCmdID'
is(old):"+rs_old.getString("iChildCmdID").trim());
out_log.printIn("The "+insold_id+"'s
instruct is(old):"+rs_old.getString("szCmd").trim());
rs_old.next();
insold_id=insold_id+1;
}

out_log.printin(Contrast_resultl);

out_log.println("-------------mmmmmmmeee ");
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out.printin("Old workorder unique No
is:"+i);

out.println("Workorder No
is:"+TempOrder);

out.printin("New  workorder's content
is:"+woc.converse(oldOrder,"1"));

out.println("Old workorder's content
is:"+oldOrder);

out.printin(Contrast_resultl);

out.println("---------------c-mmmmmmomo ");

else{
boolean isTrue=true;
int ins_id=1;
while(!rs_old.isAfterLast()){
out_log.printin("The "+ins_id+"'s
instruct 'iICmdID" is(old):"+rs_old.getString("iCmdID").trim());
out_log.printin("The "+ins_id+"'s
instruct 'iIChildCmdID'
is(old):"+rs_old.getString("iChildCmdID").trim());
out_log.printin("The "+ins_id+"'s
instruct is(old):"+rs_old.getString("szCmd").trim());
if(rs_new.isAfterLast()){
out_log.printIn("The "+ins_id+"'s
instruct is empty(new)!");
isTrue=false;
112K 22 iyt IH $i5 4

rs_old.next();
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ins_id=ins_id+1;
while(!rs_old.isAfterLast()){
out_log.printin("The
"+ins_id+"'s instruct "iCmdID’
is(old):"+rs_old.getString("iCmdID").trim());
out_log.printin("The
"+ins_id+"'s instruct ‘IChildCmdID’
is(old):"+rs_old.getString("iChildCmdID").trim());
out_log.printin("The
"+ins_id+"'s instruct is(old):"+rs_old.getString("szCmd").trim());
rs_old.next();

ins_id=ins_id+1;

}
break;
¥
else{
out_log.printIn("The "+ins_id+"'s
instruct ‘instruct_id’

is(new):"+rs_new.getString("instruct_id").trim());
out_log.printin("The "+ins_id+™"'s
instruct ‘childinstruct_id'
is(new):"+rs_new.getString("childinstruct_id").trim());
out_log.printIn("The "+ins_id+"'s
instruct is(new):"+rs_new.getString("instruct_text").trim());
if(contrastType.equals("id")){
1145 4 %f L 7 50
if
('rs_old.getString("iCmdID").trim().equals(rs_new.getString("instruct
_id").trim()) I
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('rs_old.getString("iChildCmdID").trim().equals(rs_new.getString("ch
ildinstruct_id").trim()))){

/if
('rs_old.getString("szCmd").trim().equals(rs_new.getString("instruct_
text™).trim())){

isTrue=false;
/1break;
}
}else{

I 2558 b 7 5C

if
('rs_old.getString("szCmd").trim().equals(rs_new.getString("instruct_

text").trim())){

isTrue=false;

}
ins_id=ins_id+1;
rs_old.next();

rs_new.next();

}
out_log.printIn("Instuct's contrasting

result is:"+isTrue);

out_log.printIn("----------------mmmmmmme - ");
if(isTrue){

CouTrue=CouTrue+1;

out.println("-----------------cmmmmmmeo ");
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out_true.printin(woc.converse(oldOrder,"1"));
1/2006.04.29 & i, A 77 3 B0 L
117 34
str_Tips="insert into
t Contrast_Instuct values"+
"(""+TempOrder+"',"+office_id_tmp+","+officegrp_id_tmp+","

+product_id_tmp+","+business_id_tmp+",1,convert(datetime,'"+date_t

mp+"))";
/ISystem.out.printin(str_Tips);
stmt_Tips.executeUpdate(str_Tips);
}
else{
out.printIn("Old workorder unique
No is:"+i);

out.printIn("Workorder No
is:"+TempOrder);
out.printin("New workorder's content
is:"+woc.converse(oldOrder,"1"));
out.printIn("Old workorder's content
is:"+oldOrder);

out.printin(Contrast_result2);

OUL. PrintIn("=--msmmmmmmmmmo oo “):
/12006.04.29 10, N4 P78 0
111y 4
str_Tips="insert into
t _Contrast_lInstuct values"+

"(""+TempOrder+"',"+office_id_tmp+","+officegrp_id_tmp+","
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+product_id_tmp+","+business_id_tmp+

",0,convert(datetime,'"+date_tmp+"'))";

stmt_Tips.executeUpdate(str_Tips);

¥

rs_temp.next();

CountOrder2=CountOrder2+1;

DecimalFormat df = new DecimalFormat();

df.applyPattern("#.0000%");

out_log.printIn("The number which instruct's

contrasting is ture is:"+CouTrue);

EndTime=new Date();

out_log.printin("Contrasting end time
is:"+EndTime);

out_log.printin("It has "+CountOrderl+" old
workorder instructs is empty,so it can not contrast the instructs!");

out_log.println("Have been contrasted

"+CountOrder2+" workorders!");

out_log.printin("The right percent
is :"+df.format((double)CouTrue /(double)CountOrder2));

out_log.printin(™-------------nnnmuum-- ");

System.out.printin("The number which

instruct's contrasting is ture is:"+CouTrue);
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System.out.printin("Contrasting end time

is:"+EndTime);

System.out.printin("It has "+CountOrderl+"
old workorder instructs is empty,so it can not contrast the instructs!");

System.out.printin("Have been contrasted
"+CountOrder2+" workorders!");

System.out.printin("The right percent
is :"+df.format((double)CouTrue /(double)CountOrder2));

}catch(java.io.IOException ex){

System.out.printin("File not found!");

(2541 2]
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3. WEIZ T AR E U FF K& xml S JF A 2 ik 0] 45 R 2
AR AR, JFAT B0 H IR (8] 45 R R oc B o A5 S, A A IR H R 1) R BT AE

4. XNTZWMALHR, EFREMRZLERELUWAMLE, LD
M X RIEIE . SR ER . ERETES,

TOH SEI A BR

X R 1, AT R IE WA Ik xml SO B 1R 55 s
(EHEITFMA M FEHET soap th il 19 jar R & xml X, J5k
BT ERHE xml XHERZ, 2884048 KISE, 5ol i
RIETT . WA UL E - TEEMEER ARG, K L2 M -
% SOAPClientdXG K ¥ );

Pk 2, MR B, i Java TR R A SO AR A
WA AT

P f ok 3, WAR W R, A Java B 3R R B E M
BufferedReader 2% # {F B 7] ;

Y@K 4, £ LmEGT 1PN TAEMEERFTAE 5 A
c U 9

i AR
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try{
ISR 1 2 T B IE R, L R .
URL url = new URL(SOAPUTrI);
URLConnection connection = url.openConnection();
HttpURLConnection httpConn =

(HttpURLConnection) connection;

I 371 f N B & 1 xml SC A

FilelInputStream fin = new
FilelnputStream(xmlIFile2Send);

I ) 4E — A2 1 57 AR

ByteArrayOutputStream bout = new
ByteArrayOutputStream();

copy(fin,bout);

fin.close();

byte[] b =null;
I BEAT B 2 8

b=getReplace(bout,interface_index,xml_file);

Il %8 HTTP 24
httpConn.setRequestProperty("Content-Length"”,String.valueOf(b.lengt
h));

httpConn.setRequestProperty("Content-Type","text/xml;
charset=utf-8");

httpConn.setRequestProperty("SOAPAction",SOAPAction);
httpConn.setRequestMethod( "POST" );
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httpConn.setDoOutput(true);

httpConn.setDolnput(true);

I GE 3 13, Kk 5e B e ok H g R
OutputStream out = httpConn.getOutputStream();
out.write(b);

out.close();

Il MORE 1 38 TE o B kB E

[ISystem.out.printin(xml_file);

outlog.printin(*------ "+xml_path+"------ ");

InputStreamReader isr = new
InputStreamReader(httpConn.getinputStream());

BufferedReader in = new BufferedReader(isr);

String inputLine;

int int_start;

int int_end;

String str_inputLine="";

1 AN W i 28 MO8 T8 AP B IR mAE S, H =N

H

while ((inputLine = in.readLine()) !'= null){

str_inputLine=str_inputLine+inputLine;

/I 3T ED resultNo 7 £ K15 &
int_start=str_inputLine.indexOf("ext:resultNo");
int_end=str_inputLine.indexOf("/ext:resultNo");

if(str_inputLine.indexOf("ext:resultNo")>=0){
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outlog.printin(xml_file+"
"+str_inputLine.substring(int_start-1,int_end+14));

}

Il 4 resultNo 1) fH A 4 0 I, i& 7 1 B resultinfo 15 &,
DLt 2 ) 7t
int_start=str_inputLine.indexOf("ext:resultinfo™);
int_end=str_inputLine.indexOf("/ext:resultinfo™);
if(str_inputLine.indexOf("ext:resultinfo")>=0){
if(str_inputLine.indexOf(">0<")<0){
outlog.printin(xml_file+"
"+str_inputLine.substring(int_start-1,int_end+16));
¥

}
outlog.printin();

}catch(IOException ex){
ex.printStackTrace();
outlog.printin(xml_file + " : this file is failed!");

outlog.printin();

1[5 25 $8 DU SO 3 o 9t i, R ORIE/E# DU iR
X AN AN 52 At 2 B 5 i
public void copy(InputStream in, OutputStream out) throws

IOException {

synchronized (in) {
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synchronized (out) {
byte[] buffer = new byte[256];
while (true) {
int bytesRead = in.read(buffer);
if (bytesRead == -1) break;
out.write(buffer, 0, bytesRead);

(2541 3]

de K
H 3¢

AAMA—Ja GRS, iz ARG &R, © 55T Of
b EEE T EBRIE B X . T RS E 25 200 2 M)k
FHE, AR SEE, SFEREESERAAR. B —
LHEE, TR, EEMBEAZNELT, REXNEHL
PO B 25 SRR AR
TRV G
OS: Solaris 9.0
DB: Oracle

Develop Language: C++

Ik AR I 5%

Wy AR 55 B, RTG53k, 2R A AR R B 0 [l
25 R % A5 I H

I3 R 3 23 B

BORAGE A, #MEX 200 2 Mol 55 A7 KGR, &2
BEAT K &M F L 57 3

91



U

R U www.51testing.com

AR SIEAE I, WL, FLERKNITAFERES SR
(R IDNE
i K o #r
1. MEREA NS BEIE, IHFRAAF RS IR RBEE
2« AP BLH A el 0 I Ik A R 0 A R g A TE
(G e S QT = T S = R W < S I K S S
#HE A BE AT HE X
T ARSI PR
1. WF&®Kk1L BFXREEaeRE, mHATEKE ) m, &
IT4E Solaris 9.0 Ik 55 &% L% & — A% 7 im, 285 shell %% 5 A1 4,
628 R BRI AT, fH 759 55 0 40 Ik £ 4 A & 5% 4 R0 IE 1
2. X T @K 2, gtAX shell AR ZER T, EEHHF T head.
perl. diff &5y & ;
BEBWZ, XPMWAETEEE, R EXA B8 g 5%
B4 2 AT 4 4 B

ARG
for i in $FILE_LIST
do
while read LINE
do
ACCOUNT="echo $LINE | awk -F@ '{print
$1}°

FILE_ NAME="$ACCOUNT"_"$i"

Jradtest $LINE >
$TEMP_DIR/$FILE_NAME

ID="head -1 $TEMP_DIR/$FILE_NAME |
awk '{printf $5}"

IPPORT="head -1
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$TEMP_DIR/$FILE_NAME | awk '{printf $7}"
#sed 's/'""$ID"'/999/¢g’
$TEMP_DIR/$FILE_NAME > $TEMP_DIR/$FILE_NAME.bak
#rm $TEMP_DIR/$FILE_NAME
#mv $STEMP_DIR/$FILE_NAME.bak
$TEMP_DIR/$FILE_NAME
perl -pi -e 's/id '"$ID"'/id 999/¢g'
$TEMP_DIR/$FILE_NAME
perl -pi -e 's/id=""$ID""/id=999/¢"
$TEMP_DIR/$FILE_NAME
perl -pi -e
's/"$IPPORT"'/'"$IP":"$PORT"'/g' STEMP_DIR/$FILE_NAME
DIFF="diff $TEMP_DIR/$FILE_NAME
$TRUE_RESULT_DIR/$FILE_NAME | wc -w"
if [ $DIFF -gt 0 ]
then
printf "This account is error :
$FILE_NAME\n" >> $RESULT
COUNT=$((COUNT+1))
fi
done < $DATA_DIR/$i
LOOP=$((LOOP+1))
printf
"\b\b\b\b\b\b\b\b\b\b\b\b\b\b\b\b\b\b\b\b\b\b\b\bProcess: $LOOP /
$SUM™
done
[ a2
AR T HASEE, A, Wale TEmSR. f&e
Z 7V mH, M TAERBENFANHE, SHFRKAHAUHERMET
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WA B, KKRBH A 1R KAl A .

R 3K, HEEFLATEPLERSGS H kN, XHFE
FEPE A 2 I Bt A B A i AR o R R B, WTh B R 6
AR FHHAEIER Java, JDBC. Shell %, B TR ER, £&5 A4
AERE T At Wik F i RATK A — T X LK TR 3 [E
RS A R

ZA I

Ml TAER AT e (AhER %k E ARG 2D siF £ MWl TEEE X
(i Ho2 KEWAET TAHNERNT ),

Al DLAE B e 2 5 5 shell A SR SE 3L H 34k

WHEIT R TEN, REREEITKES —

ENGID=E

YN BB . RN, B mAERSEI A S, T
e eaA R . B AR, A LUUA shell REI B &
R, WEAHTTHERZH, ATlEEmE, X155 shell B4,

AN TR B B . B AR, PRI =07 jar RARE . X T
shell iAW 2 —F, AFEK-FE, ATf - SEAGmLSBAR, i
awk f1 nawk, %45,

A%, TR FAEARZ KN AFLY, EMAZER, HZ
RERATFR M R EEG, EER R, BN KT
VE 7T RE 2 B R B B b, R PR AR !

R A A AR AR AR B, TRk — & ik (qg:
16029687, msn: owen_fy@hotmail.com).,
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FE QTP FBEHLE T hr 3B A ME
B Wik E

WE: PAMERMILS R ERIDAEN T A RN ME.
RKEF: BHLE: GetROProperty

AW AAE R IR EAE R E, FEAE A QTP 4 fif BE MLk X 3 &5 1
Th¥R., AHEFLLE T S &%, FH 5ltesting & x
i Chttp://bbs.51testing.com/logging.php?action=login) 1F Jy il i& 7
I 347 VF A .

FAKRMEERWm AN 22 XA TR EAAENN
AR .

5 lTistlngﬁFFﬂEtiﬁii » GRER

SRER

éﬁﬁ %Eﬁ_i‘%ﬁj SR} *iv HE gﬂ‘]ﬁa@?ﬂ@ﬁ
A1
FAT AT LA S % ] — Bk BUT B S ) A
Browser("51Testing # £ Wl € & &= W &l | & 4 W
").Page("51Testing % 4 W KX & = W W& | & # W Rk

").WebList("questionid").Select "f#& ™ A it H HL ) B 5
#iE: I

B A B A TR R A6 PR #0 BT kR AT 0 3

Browser("51Testing % fF W & w = W & | W 4 W
").Page("51Testing % 4 W KX & = W & | & # W Rk
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").WebList("questionid").Select "#2"
HE: BAFIEARE EBHRE, ERESXAH T

N IR ATE AT N S Rk T A 2

Browser("51Testing # fF M € & = W &€ | #& 4 W K
").Page("51Testing % # MW W & = W WK | & 4 W K
").WebList("questionid").GetROProperty ("items count™)

v XU AE A GetROProperty, Rz & LECH LM, fTUAZ
A0 A2 %

EERZENEIRKE, SHHD

Randomize

x=RandomNumber (0,2)

FvE:s XA ALAE R 0-2 Z B = AN EFE R — A

FATH LLAEBE AL B 25 B function, J7 f# DL S fEH .
Function Get_Ran(i)
Randomize
Get_Ran=RandomNumber (0,i)
End Function

Fik: RUFETZE RSN T HOR I E

B o AT A A R ok
Function Get_Ran(i)
Randomize
Get_Ran=RandomNumber (0,i)

End Function
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Get_Count=Browser("51Testing # 4 W KX & = WK | B AW
i ").Page("51Testing # fF W X & = W o€ | & M W R

").WebList("questionid").GetROProperty ("items count™)
Ran_Number=Get_Ran(Get_Count-1)

Browser("51Testing % £ Ml & ® &= W K | & # W Kk
").Page("51Testing & f W &k ® = W K | K 4 W ik

").WebList("questionid").Select "#"&Ran_NumberBrowser("51Testing
B e dE o Wk | Ak ). Page (51 Testing 3 A4 I ik i 3=
Wk | # O R ). WebList("questionid").GetROProperty ("items

count™)
Browser("51Testing #% £ M X & &= WX | & A4 W ok
").Page("51Testing % fF W KX & = W & | & 4 W Rk

").WebList("questionid").GetROProperty ("items count™)
SRR i a S W< (N B N A L UV = T I PRIV Al
BT CLBE AL # AN 0 TR R, A N RO ME 7 E % 1.

AANE . XD EE R QTP A Al 1Y Fl Ml 807 b BOX A Ty vk ok
SCPLRE ALk £ R B LA A, SIS Bl AL AR R) LT R B RE AL
. ARG < S AP, & 255 47
» Z B R, I BB eR KR K KA BT TAERE . R
XA 7 R SEBLAE abe X = A B A BE AL R HF BT AT

Function makestring(inputlength)

e

H oot

If IsNumeric(inputlength) Then

For I =1 To inputlength

'you may add a random function here
A = Array("a","b","c")

Randomize

x=RandomNumber (0,2)

B = A(x)
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makestring =makestring +B

Next

msgbox ("output the string:"&makestring )
else

msgbox ("error format:"&inputlength)

End If

End Function

Call makestring("8")
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FaRABIBHI IR 0L T 205l
& 5k

W AR SCH X ORI O K, ST 3R, X
bR, MELBABRKESL . FIHXEDE, wJUAERRKAUH, B2k
AFROBOT, BEATLERM KT/ HE, KEHZAMEH TiE. &
RAWH, HERAKRAFTR R, ARG - FAMEHFRE, LREITK
NG, e M N RA VA A VS SR, MO VE . (H R T AR
ghek, AR AFELERGMmEL. XN, §3F8 NP %R, A6 5% R
WA TAE

RKEF: TR HRAM, WFR, X H, Wil

WAL W, {REBEANAWOE L. RIEFKITim, MK
i —*. FRMEZEEERAST W, HE, £R2Z AP, JF
BEXNTKRIELCWHWEN. FEIFALZ PM ATAMIE T KA EE
P, A2 Bl 58 G R AN 1S AN BT B 28 R UAS BE SR A5 AR KA 23 1 2P BR .

HaRFER? RZ PM AT KN G # R o FIE 25 8 53X A ) .
|IEEE XF & KA LA P Fhosg L5 .

IO R DA T s A DA E s T S G R

2. MY AFE . P, B YE O fl R

SR 5 FORE Y SRS IR Ok, kT RATT B SRS,

ATH B TR, HLIHFALEIANINANE SRS, SRS N i% M fif
ORI . WHRZH AW ? 57 RMKA A2 X2

iR X B S I Th AE R R I IR

oK MM . X 7 R R e X

HATHIE, ERAITF RERES, RAEEM 7 &R E X,
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AREJT e LAE. tLnThae s m, MEBER S 2 DAL TR. hRETs
M, WA EMRESE. ZREE S HEMARTIRE, PERE T I M E .

(5 S w0 NS i w1 7NN SR 0/ (< I 7. N N
A3, RAOFENZEN. W FRD N 2 0710

= RN = ]

BOPE A A, RGN R R T Kk /R

Hoo s —2, R 2 7 Wi d, ZHarbl, ’A
M — € BB E . HEXTH %, TUHILFEAZ
Al A

Rk, EBAWMSER, TR, WRAKHROHFL T, &
1176 £ A sl We 2 BLAE AR 2 4ol st 2 72 X A 1 00 T it B
(.

BWMANRET AT HE, & HFFEHF - E2BTHEINHAR
gimThae, Wi, B, T, S EMaBEIHFRCH. HER
HAAERAKER, WARA LM, REXHERAASRESHME. &
AN b K E, DR O 3K Rl G DL SEAE R OKH LM . X, 3 B B
TILN B EETF

PO MR AR, BRI EKAN. A, &K
fITE T H AT BE A2 AR B A 7 e Sk il B, BEAT IR TR . B, ek
Tk, FERAERARAE NH&HR, &2 FMECH. WX
L, FRODHAMER, REMNEARDRE. I 7 MHF A Z
ARKEAW. JFH, £8P HIH T, 58k 2 R K D) 681
WA FZEIER, i DRI/ TUES%HEEZRAKM
ROCHE, BT R RRCAS R B

WA, RAMOWIHZ Mk m e, tkwmefmE . RATH
NS — AT AR A, SOt . XXMM RSB A R KB4

KAERAH K, BRAFHNREX PR T .

FEHANT ~DRZAT, RAERER 7 - SM X, B
A WEAFRE . LR, RN RGECEA 7 — % 7. XN,

"/
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HILR TR, ERXHE. TwoEX A, & AN, 7 LLJE# AT
RtkAZENME. {8 —T, WRIMACELEHRET 7T XELH,
REGAT LR IIR 2?7 & ZE 8 &N E BRI X . BN IRX &R G
R, BERS ERAE AR AR, — E AR UE AR B S0 R 2 R R X R S8
P E — U

REMH ARG, WRWEELTAHE RGN BRARKAEFK, BA] L
HEM , ZIH K E B R R, X A 2 RN AR KRR
Ao B, W NG — RERARM TN A FANTH . XN, M
ZOZAWUEIRENRSG 7. £ERAGRKBOELT, XEFk “n”
—TRGWE. AXEEF, FRZXRGEE AT ERANNE, £ L
— BB, RATREE TR 2 RE BRI, XN % 88 HE Br —
I

ARG ER, RBZ A SRR RG] 6 R A
Flb W B . B — AN IBR A B R G IR R R A TR R
e an 4 & 5 B, A A 2o I8 4 R a0 i e I PR OX A R S e 2
A TSRS, IR BEATERANESE, Rl R 5.

PRI 2 % RO BB AR . b B A R . R AR
Regspik, Ag2it. HEMHEGTEF T AdEEg g, X

AR 2 N H A 1 R .

Q= | o 19 D B VW TR A5 B < D e K 2 N S/ = S e )1
PR T, A A R &G0 e B 2 S AT DL A, i Ak PR

e, FEE.

FEARANIR RIS (., W LUGE ) — 2805 3%, R A B AR E A R
WES . e b -, B E. R, R TE
SISO . AR, XAB B, Rt B BE IR AR BN T SR
LL#% A M

W TR A - EIEEACH PRI H K. TR
REMC R, MEERARKRM. MEFERFRK, —EL2RMFNE
gL, TRERNG. FAANRACHMIERK, H - BAEHM
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M N RiE. Wk, Wl 2 BEEHMIF AN RWE. o L% H
=W AP RN RGN B E RS, R &g A R
NARGA - ANBE T R JE RN B RE AT AN BNl . AR Bt
TSRO, —ExGEZ AWK T . X W 2 A H
B M RAR, RIS, &0 . AT A9 A
ZWREIF RN WA R ANREAE B DK TAE, MBATA A 2K
% I [H] R 25 IR AR R

AYETHT, 2P 2EEZS58HHEHAK. XK, WA & AE
BUBR SEVFMAEOL R, ATBLA R Pt T iE. 2P BAERNRR, £
RFEBHFR. HE, 7/ RLARIFNRERE D KRMIE A E KD
e, WARDLAEWFEINR, HEAgEES —SEAKFR. £
FRVFRIE O, KN 1R BUORT & 7 AT A, AN A RS B %
e e TR, MANA R EMN T HFR. HE2WHRZE
FRERAR, HmLMMHE R LRGN . A RB&HRUE, W
NG ESEM PM B AR R st AT JE ., A RER 5% P R A K
sk, AF NIl AR o5 . F 3, 55— IR kA S OF RN B R
S, Wil m . XK, Rt IEXHERMHTR, iy
BT ET XA, A EL b #E SRS fUkg . A
NEEGHAZNMEHK SRS, LMEME G HEMK T, HHARK
A

AR, SWRAKARTLIEENAN. FAEFE, WEREH
SE LN R VS R (1

1o Wk — A IR IR A

2. HE AW, BB AA R, N T IERFM &,
wRET T

3. BT HAK M N RS2k R A L SEE

KA, — 7 PM OB SRR SR BERE, BRas A R N B
B Rl 11 I 7 NN A G AT 1 AR WS PSS DS SR T = S S T 7R
RIS WA A A . Al B2 HE Bug Bash, ik A fE 2
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ANREZHREILMRK . —E<G NREBA 6 kK= L.

AT BRI R, MAHREK LA, gibmFLIDMHL.
Ra®wAMLEHK— AT H, 5 & Mindjet MindManager. X & — 1R
i, Wy REEN TR, g XA, KREHAREE 4R
Ko MATLLET AN REAN R R BAREN, RiEE LN, Hm
DX AEZIT KB ENRESTEN, XEATRK. RE
BEAT CL EOP BRI B M, BER MM . YBHSRE, BF
XA M, FOE A LLUAE SRS kS E T
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ET TMM BJERAAE RE DA
I #

BE: Ty 75 m ORI B RS R B R B R, BRSO A T
o e R L 5 0 NI IR IR = NP ¥ A0 N s 7 G B R o O B = L
M. fEX AT KM AR, Illene Burnstein. C. Robert Carlson fl Taratip
Suwannasart 7£ 1996 4 i & Ji & W b4t T BLPE Al 90 ko 7 A0 A s
BOERA (TMM) [1]. ACENH TMM A% 4 M ek B, 3 e 7E & ik
PREAE g bR T T VR Al A DK R R e RN T
KEF: WML RAZER, WikLE 0 Wwh , B8
—.  TMM fifr
BRAT I A R 2 RE B R (TMM) [1152 24 80 52 W ) d K B0 A it i
FERA, B0 h R s (2]
SRR EE Y L QB B AT A 8 RE X B N R A
IR PSR o g o ]
SC A I AR AR K
A SR I TE Al R R ST R
BN —REFBHBER, TMM I 7 20 #28 50 485 20
20 R B0 A B ) g A K H bR B XEI R DI RR . e SRR T 2 T )
TS A Y, FRSFMH T Beizer il 0 A 2 B 5 81 =L 2k 10 2
o e R R T B O R LR s AR R T A L T B A TR AL X
s, O A B O DL A AT 0 T AR B PR A S B
TMM )52 7 LA A E S B FIda g, BrBog X%, £ Mk,
ORI R, ARAL . BURE TR 0B R AR . % R B E K F A
B HBAE AR T H AR, LRSI EATRAE S BT A B
1) %% YuHk
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TMM W1 A s el A E L F, A& 22
BAELW, JLPERA ZEHWNE L. W% 5 5 R w b
BN — IR, AR B s =Z il w0, THUEISGA =B
BN G o WU 2 BCpE AR R R SRR E bR
2) B % B BoE XA

TMM BB BE g, ks 2 2 #% kRl 247, Il 2 A
AR B AR A T Cln | & A B D, A Il S
(R 2N B s N S o o 1 | 7 =3 A I oo 1 e
—AM B, ERMERLHBRZE. BEE X HF, WAk R
g2 Ja ARG, XERARAEE TR TEKZEK,

TMM P B B e L 75 S8l 3 AN e 2R B Aw : il 3T 93K 5 3
GRS 7 1 S = v 7 W2 o I B O -2 C e 3 N R 72V 5 27 NI S IR P
3) HEH HEHMH

EERE, MAANARREARGINEZFH D0 E, &
Oy RS A dr B Ay — ). —d o XWmiEsh. iR
WS ME B Ay B Vo B A IR N B AE TR SR 4 BT B B AR F
o F om0 R TR, AR e R P R R LW H bR, [F A
1 L R 7 2 17 5 1L P S S5 i VA 5 A VAR @ L[N
LA, F2 A I3 F2 R B I, O 8 KIS B B A A B Il TR T
DL Hr. MR ESER b, BRAEXNWITHERY, BHET
J T R R P A R . ARSI 4 S EE B AR
EAT R BB ALR, HAT BR B R, B A
Je 3030 4k, 4 AT B e AR

£ TMM 1€ L2, Mk 22 b 5l Nk R BE o 72 TMM B 2 B
/R | WNE -8 R A= S I T - 5 S R R S R g
M O IR I AR R A AT R At AR IE .

4) FEPg EHMEER

P2 B R & 2%, Wk B B Ak g DR A, ik B R RO AR

I e S S = < R e R i B I S O R s R 7 L
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WEAER A NS S . R B M &M ER, A TAE™ MR
00 A 5% B AR W, A vk ), It B v R R RS 2
AP R M UEAFEENLEE. AT EEN L
LI 7 N A VA 2 v 7 T @ S R T e o G S B W = S
FI B I 68 ), 0 % BRI O R wk B R ™ B R R ) > S . AL, P
AN RS S VA A A LR TS =82 S G R o SR R 1 S
B, BHMEERA 3 AN ELMKBAEHIr: EXHAHNGEENK
PEEERE R, 5L I i AR 0 R RR R R A BT VR A .
5) AL Ak TR BB AT & ] 4
HTAZMMALELTEERN., CEXRH. CEAKMCE
=), DA AR R 2H 2R RR 0% AR A0 TR R RD RF AR ok o B . e ol AR
MEHEAFEEHE MR ENSERERMERES, FREL IR
Blt B Bt o AR A . TR R BE DB B AR 3 S S I R A H AR -
VSR U - R T ST il ol 1] I 79 U W S A

Z. ET TMM BRI R R A

B TMM & B MEE XA Wt 17 E N8 & DL T fh
R, HE X EEN RS E R TR TAE N A BUTE Y4 UL AT,
R o BE R 5 g 2 SR T R RE B bR 0 S B B R 24 T R AT I iR
&Mﬂﬁ%%%ﬁm B WA WL R T . R g 1 RE R
BE R A ES R MR EREE B IRNANMAL. SRAENERXR
M, SmERMERQE TIIRSELME =

N T AE S R R S b, TR T R R AL A R
KRB E T

1) Wl 9% % &

PIUG BB R B bR, H X — IR I T E S B
LA S I/ O R A o =l A S I IS N O T A 1
2y AR LR S B B e A5 R D AR R B R . WD A Sk e JE R
THM @RS, I LA SE R R B B H AR Al
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I 1 %

AT TMM A 46 g 1 %04 Dk L ) AT B2 & DL AS R

a) HLAR

R Tl ol B, WAt R, A S DAEE I, KR T A
MAEEREMES, 2 HEFEENEERR, E0HF:

B AR

RSO & s

Wl H ) 9w 5 A E

3 AT A=

b) &k B B &

B R

B %

WL 7E L G O A M AR B BE A R H R e 7 52 B I X
RODLI & 2 A B SRR S B PGS B B VR O R &
SCRE A IE R AN I AR B ot R I R BROAE R R RO PR I g oL g
T A
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