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ABSTRACT

This project develops a program for determing software metries from Java source codes.
The program measures and shows the following metrics: i) Line Counting Metrics, ii) Complexity
Metrics and iii) Halstead Metrics. Based on our experiment, the results from this program are
identical to the results from manual calculation of these metrics. One benefit of any programs of
this kind is that it can be used to measure some qualities of Java source codes so that we can
adjust our program to beiter quality. We develop this program using Java SDK 1.6 with the

assistance from JavaCC, a Java-based parser generator.
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2.1.3 Halstead Metrics

M7 Cyclomatic Complexity
Cyclomatic Complexity | Risk Evaluation
T tto — a simple program, without much risk | i
11-20 mere complex, moderate risk
21-50 complex, high risk program
greater than 50 untestable program (very high risk)
1. publicclass code { £~ Intl
2, publicvoid x(booleanv) {
3. inti; Farail
4. iFv {i=1;) QL.
4 5. else{i=2;) . :“
3. sw:tch(ll){ . \ 4 Switch() '
. case 1: ++i; e
8. case 2: --i; (wg /O
9. default:; ™ "~ end of condition
10. } “ try
11. try { Booleanb = new Boolean(true); Q”
12, }catch (Exception e) { :
13, System.err.print{e}; O
14, }
15, } 393 14 nodes, 17 edges
16. }
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1. publicclass.code . _

publicvoid x(boalean v) { e :

2.

3. inti:

4. iffv){i=1;}

5. elsc{i=2;}

6. switchi{i}{

7. case 1: ++i; switcl
Ji 8. case 2: --i;

9. default:;

10. }

11. try { Booleanb = new Boolean(true); 11

1z. } catch (Exception e) { 12

13. System.err.print{e); 13"

14. } .

15. }
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NIWATIVFIMUAYBY Operators UAY Operands 14 Source code Faeusaf1uIn 1des

AUNITH 2.3

N=NI+ N2 ' (2.3)

3) Halstead program Vocabulary (m) e n131sziivvuiaved lasunsyan

o 2 e g wy 5 4 o ¥ o & o
— ---'iJ:}HLJ'H‘Uﬂi‘iﬁ\?"ﬂﬂ"ﬁ'ﬁjj‘l;l;a3ﬁl"l'(].%I‘]J';HLﬂiii'“lf‘ﬂﬂ‘lu‘lmllﬂ‘il'lﬂ'[ﬁ]']ﬂ')ﬂ‘l]ﬂ'\'l Operators *31]

ANVUANAIAU] + [1THIUVDI Operands TILNANULANA1NY] AIAUNTN 2.4
n=nl+n2 2.4)

4) Halstead program Volume (V) ilunistl5inasvinaues Tsunsy dywna

1&daerni1sn 2.5

V=N log,n 2.5)
e N ldwnneunish 2.3

) =
n AYIINTUNIN 2.4

-~ Vel =2 ~ 3
5) Halstead program Effort (E) fio mifivanasanunenouiaosldiunis
T o 9/ b [ 3 .
orutazin 1 lalulilsunsy easnsodwanlfein [Ditficulty] * [Program

Volume] ﬁm'sm"lﬁ'ﬁﬁﬁumsﬁ 2.6

E=D*V (2.6)
3o D 1Ananaunsi 2.2

v Idmneinaunisd 2.5

d
2.2 nodllvuaes

= o { o ) s A
aou Tmaefiu Tisunsuasuiiunesimihiuasgadidannnaoufiumefuils 1

o w [ = & A o 1 10
dugadrdsifianumnudordu lunuaovitunesou aowlwaeddmlngimsula

P a g o A - 4 = s
Source code ﬂlﬂ]ﬂuiuﬂ’l‘ﬂ'ﬁzﬂuq\i ﬁ_h«l AMHNIEAUAT HIDNTHUATOI GINVUWAADTATIUITD
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: Language 1 source code | - - | Language 2 source code

1t o

Compiler tront-end for language 1
Lexi@ Analyzer (Scanner)

Compiter front-end for language 2
Lexic,:al Analyzer (Scanner)

v
Syntlax/Semanilic

+
| Syntax/Semantic

Analyzer (Parser) Analyzer (Parsar)
inlermediate-code

Intermediate-code
Generator

Generalor
Non-optimized intermediate code

Non-oplimized intermediate code

[ Intermediate code optimizer |
Optimized inlermediate code

/ \

Targel-2
Code Generator

lTargel-.? machine code

Target-1
Code Generator

lTargeH machine code

[

Sl 59

[l ¥
U 2.4 uaastupoumsiamvssdunlalisunsy (10]

Cegnlsfiany mamlannmuiszdudufhunssdugs Al Taeldiula Tusunsy
foundu (Decompiler)

¥ I
2.2.1 Inssoavesnsnlnmos

I. Lexical Analyzer M1W171HN1501HONYILIN Source code UANONDNYTY
b4 ' 1 b
waniveenilunguiioni Token nqudnuszlafinsnooniiu Token WuUBY

MINT1YDI Source code AR IMUA TG Token voInIWITZAUGR2 1Y TAuA

Keyword, Operator, Variable Liag f11 Constant Ghﬂ"]
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I3 Y Al 1 ~t 3 w 3 =1

2. Syntax Analyzer MR luNIIAT 981U Token ldnmsuendnusziiy i
P o @ kY - [ =t @ g o= ¢ o P
AITHRGIAMUYNATINY Syntax ﬂJ?Jﬂﬂ'l‘}‘J']ﬂ‘iﬁ)bbJ LU L’iﬂ\?ﬂ‘ulﬂu‘HW‘Uu L'ﬂuﬂ’lﬂﬁ

o a e w ' o 2 g v
IF 11019 WHILE f1éfa FOR ag1agndeania by

3. Semantic Amalyzer WimiifilunmisestveeunnummsuazAaNUea

Intermediate Code ﬁﬁwmmﬁauﬁ'y Source code

& &
4. Intermediate Code Generator Phase 1uiuaoulunisadie Intermediate form

A y 1 1 o
nyo—giluuiitlunmeiolfodontsulodl g Toger language

5. Code Optimizer ﬁmﬁwﬁclumsﬂ%”uﬂqa Intermediate Code #11A910159529801

@

Y a0 dy ] ol Q :il 9 tey
ﬂ')1lli'T3J1011’iiJﬂiﬁﬁ“ﬂ“ﬁﬂﬂ"ﬂﬂﬂﬂlu (YU eufuﬂmﬁﬂmmmmu%mmﬂum:n:u

$uilueanal

o { | o A
6. Code generator M1HH17 1UN3IA8Y Intermediate Code Witiun1miigainis

2.3 Java Compiler Compiler (JavaCC)

Java Compiler Compiler g Parser generator 614511195000 5371819127 Parser
generator 1511in509iTof 1911015 e10unTINYeIMBILasas Code ¥8 Javace iy
Tsunsuniui Java uﬁlﬂmﬂdlava compiler compiler GIE 130T 319 Parser gencratér Tu
Mg m%‘uq 1% Tree actions debuggings hid

- 1)'%uﬂﬂum'i‘ﬁ'lQ1HM®Qﬂﬂqulﬁﬂ§ﬁﬂ%}Nﬁ‘m Java Compiler Compiler —
ﬂauhlwma{ﬁgﬂa*ﬁ'wﬁaﬂ Tava Compiler Compiler 1 Token Manager TIM5VDIUAD
dnase iazmstanguuasdidnvsidhuaiiafviiuuazeginiulidiefu Smannisule

3 ]
=Y 1 o (Y . ~ 5 3/
¥ilavoangui oy Regular Expression iinua 3
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Aamarntytwretyr ey

-0 O
I — S R TokenManager - —

EOF

- 1 LPAR || RPAR [|LBR | oeTirsc RER

£ '*_fp‘o v I y [ return [ i ol "y

- - = I € S—
\R ,/ﬂ© Tokens-headedto-thaparser @

L e

Ui 2.5 Tunenn13 1911993 Token Manager [4]

T
[ LPAR |{ RPAR ||TBR”
> \J
ikl e ey
. (( K) Takens from the token manager { )
Vn..._._.._] Sy ot
A L
; Parser
i
7 T
L & AN
1Len = &=
’ funclion defn i
intype !
e L " !
) lnt T amg \bfﬂ_,__.._m
p/ram L H— ‘compound simn{
L Tey —: W;'A“‘E.’“l._.,“;/icmm .
[ return with valug 1
ﬁexpressmh
int const
0
(=
ghﬂ%ﬂﬁmmuun Y RHUOY Parser (41

or o ar u’: ] 3 I~ [ o &
nngUndenaddnysiualAriuduaoy Token Manager uda1diungudri

¥V 1 1 -
[38N71 Token Ha491ANWET Token 11TUADY Parser INOAMUATIAUOY Token uAaY

Token #4 3 1
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732939 “Software Metrics” 1907 Line Counting Metrics, Halstead Metrics {la2 Complexity

Metrics 91 Source code TUAW1 Java sdunsudinglumsduiuen fo Tunsunsinm

o 3 a 3 0 =
munuswTndeyaduaounsiinnudlimsld jvace uaztunoumsthnguijves

__“Software- Metries” A1 dAnu @01 T s1uAF 075995 A-“Sofware-Motrics™

3.1 mseonuuulisunsy

3.1.1 ImszlnssahanwersFosndeulsunsu
A a = o aQ 1 o :?.’n ¥y ¥
WANINITUATIEUNANNITYBIADY lWiaesuazyeunvo9 Inseainiiildla
‘é 1 L1 1] Qs oy
Inssadnwes Isunsy Feannsoutseeniludaudiegseil
® danfuduyaind
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annsadiougduaasInssad e Tsunsayiddad

Inputfile

e

lava Parser -
Lexical Analyzer
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. Token Manager_
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Metries Measurement

SLOC Cyclomatic Halstead

N

Cutput

71l 3.1 TassadwueslilsunTy

3.1.2 nnenamdumaiiamveellsunssy

q = o o o
dio1a Tassadsves T sunsuuds aunsadmseddisunisiiauves lsunsarls
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L su‘lwnﬂuwmmﬂu Source code Glumm Java
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1 file Source code 1141 Java

- RGN ESSTERTTRYY Wmsiu§129u Operator 1T8T9 671084 Method #1073
Y3978 11041 SLOC (182 Operand 11OMD, n, TV MU Node (@2 Edged
_ N, N UazE HIOHANIy(G)— —
UHAIHAETIE

117 3.2 mahauaes Tusunsu

3.2 matdelilsungy
AmseuTlilannsy Java  Paser  Wuntiuudiusegarwdnuus Inseadiaves

i @ =3 o ] =1 1
Tdsunsuf ldmsmansindwteensu 2 4 fe

3.2.1 §IUVD4 Lexical Analyzer 118¥ Token Manger

TumisionTusunsuaaumes Lexical Analyzer 1A Token Manger 1814 TUsuns3
JavaCC Lﬂuﬁ'\l‘]}’miumﬂﬁﬂﬁ%‘m Lexical Analyzer Uag Token Manger Y8974 Java 1a8 19
Tvld JavaParser.jj cﬁdtﬂu"lﬂﬁﬁﬁ"hﬂﬂmfmmmm fava version 1.5 “Aﬁﬂlﬁﬂuﬁuiﬂﬂ Sreenivasa

Viswanadha

3.2.2 ’s‘h‘l«!“lJ\‘l Metrics Measurement
' 'y - Al o
Tuamiifenindou T1sunsuilens 2938 Line counting metrics, Halstead metrics 1ag

. & o Y ! o LY =
Complexity metrics WIUIMHANITUDY Software Metrics mfmmiﬂjg.':quhmnﬂuﬂ’lmmu

¥
~

Tsunan uazdmsagludnmanie 1dns
3.2.2.1 Line counting metrics
Line counting metrics fAin mrttuswauIsiaves Source code LUV Logical

¥
=4

oo o ! t& =1 qt L7 r
Tﬂﬂlliju“u Blank line A% 11339091314 Comment AT TN CATAR LRV CT S RLT

1) Package Declaration

<modifiers> "package” <name of package> " /U 1 V5INA

2) Import Declaration

"import" [ "static" ] <import name> [ [ “*”] " //911) 1 USTAA




3} Class or Interface Declaration

15

( "class" | "interface") <IDENTIFIER> [ TypeParameters() |
[ ExtendsList() ] [ ImplementsList() ] { ClassBody() |

1 InterfaceBody(}) S

/U 1 U558

4) Enum Body

"enum"” <IDENTIFIER> [ ImplementsList(} ]

{
¥

something

/A IR ETERS L)

5) Field Declaration

Type() VariableDeclarator(} {"," VariableDeclarator() )* ;"
A1 1 USITiA

6) Method Declaration

[ TypeParameters() ] ResultType()
<IDENTIFIER> FormalParameters() ( "[" "]" )*
[ “throws" NameList() ]
(
{
"~ <Something>
}
|

L1 4
3

)/ 91 1 UT5Ha

7) Constructor Declaration

[ TypeParameters() ] ResultType()

1 I NIIIAY:
<JDENTIEER> E (ll u ||J )

L

o tarafy
gy ilaaw pog)

[ "throws" NameList() ]

{

<Something>

}HA T 1559




8) Explicit Constructor Invocation

16

( <IDENTIFIER> "." }* ["this" "." ] [ TypeArguments() ]
("this"|"super") Arguments() ";" // WU 1 UF591@

9) Initializer

—[statie™}

{

<Somefhing>

} /MU 1 15599

1Q) Statement Expression

<Something> ™ // WU | U0

11) Assertion Statement

“assert” <Something> ;" / 11 1 U35%@

12} Local Variable Declaration

A e ) = ° T gy ¥
<Data Type> %odunls dseninisdimuadvislunld «»
/1951 1 UsIRe

13) Switch Statement

“switch” (<Something>) // 1Y 1 U55he

{

“case” “:” <Something> /.11 1 U5TNA
“default” “:” <Something> // HU 1 Y559
“final” *:* <Something> / U 1 UF5VIA




14) If Statement

17

“if” (<something>) // Wi 1 UI5NA
{

y

“else” “if” (<something>) // Uy 1 15598
{

}
“else” // 141 1 USSR

{

}

15) While Statement

“while” (<something>) /#/ W1 1 UTING

{
}

16) Do While Statement

“do” // 171 1 UTSNA

{
}

“while” (<something>} *;”

17) For Statement

“for” (<something>) /WD 1 U557
“ - , o
}

18) Break Statement

“break” <Something> 5" 71U 1 U339

19) Continues Statement

“continue” <Something> ;> / WU 1 UTINA

20) Return Statement

“return” <Something> *;” // U 1 Y559@




21) Throw Statement

18

“throw” <Something> *;” // 41 1 Y3599

22} Synchronized Statement

“synchronized” <Something> " /11 1 U55NA

23) Try Statement

“try™ #/ WU | USTNA

{

}

“catch”( <Something> )
{

}

“finally”

{

}

3.2.2.2 Halstead metrics

1) n1 - $1UUBY Operators HANAIATY
2) 2 - $1U2VOS Operands FINANATITY
3) N1 - %1uau°ﬁmumaq Operators
4) N2 - i’hmmfawmmm Operands

5) n - Halstead program Vocabulary n =ul -+ n2

GiN - Halst&l& pl'(;gl'éllll Length N=N1+ N2

7) D - Halstead program Difficulty D = (n1/2)*(N2/n2)

8) V - Halstead program Volume V = Niog,n

9) E - Halstead program Effort E=D * V
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New assert throw
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&& ++ -
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+= = o
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155560 19 Method
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ATINN 3.2 M3 1A Operand

r . o 4 o :

value maqﬂmmuﬂi ‘Uﬂﬂ’]uﬂﬁmm true
falsc null this
super

TudumadouTilsunsy ims$uun Operand uag Operator Taslfuuafalugnuas

r
@ o

1 5/
A Operand wuidhidafign
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1 ' = [V | &
e laiihi Operand 43 Operator TaBANANIMT Keyword 10lA1Ha  Operand 1o

' ' 4 e
Operator D8N a1 anilanniy

—  gauil 33 ugeanisiuun Operand Moz Operator — .

Source code

A10TUY

int a;

. [~ 3
- it uaz <2 luitluna Operand Ilag Operator

M udumsUsenmead s

U

3
. 1o ar .
e lag-ta 4§ un 3-Operand-lla3-Operator—

S ERFROTRER| FETRGC BT
- iy Operator

= o 4
- 1y Operand NYNNT ¥9i1lag Operator “=" @14

Tud ey

o
~e= 1l Operator

g & o
- g <1 11 Operand  FansediniuIae

operator ="
BufferedReader buffer]P = new | - “BufferedReader”,  “bufferIP” "hjﬁmw 'imfflu
BufferedReader( daumsdseniedanals

InputStreamReader(System.in));

o]
- w2 Snew” il Operator

3

]
~

- “BufferedReader” 111 Operand fignnszvinlae
Operator “new”

[~
- “InputStreamReader()” L‘ﬂu Opex‘atormﬂzlﬂuﬂ‘lﬁ

5 ﬂﬂi‘%} method

o
- qly Operator-  — - .

]
- o

- “System”, “in™d)u Operand ‘ﬂip]ﬂﬂi:ﬁ‘ﬂﬂﬂﬂ

. bE 3

Operator “,

System.out.prinfln{"Hello

[~
- “System”, “out” U0y “"Hello  World" 15

World");

Operand

[~1
- Cprintln()” 11l Operator

or = r 9 o 3y o o Y & e
nasnnAng1wog 13s ity Operand uazoz lsdumnitlu Operator 18399173

ar o T @ ) o a T
Wi ld uddann A lusraesduys nl, n2, N1 uaz N2 dioh ldmamaisdiag 18
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3.2.2.3 Complexity metrics

. . @ ar 4
v(G) (Cyclomatic Complexity) Ao Msiannududonyog Source code %4

a o o o
ATHINIINNTHT Source code mﬁ%’mﬂuﬂﬂﬂuﬂmmsmmueum Source code 115’3

e AN DN R- Node e Edge voan vk un s T e S v el

nahmaismsafrens i I Tdsunsuiaudinhinmsfidsduuomsdus

e I E& Q 1
Node llAg Edge MINANYMUSUDIUADE Statement WITIHITOAIUINUNIAIUD ()

(Cyclomatic Complexity) ladserunisil

— — -~ ~4)ySynchronized Statement

viG)=c—n+2 (3.1)
(319 n - 91U Node Y89151W

e — 1142 Edged U04n3 W

Tums@enldsunsu 1l o uos e mudnyazvoudas Statement fisldly
AR () 1ad il

1} Statement Expression

. Az - L2
<Something> “;” 11l e NI 1 uaziy n AUTY 1

2) Asserfion Statement

“assert™ <Something> “” WU ¢ INHAY | LAz n 1Ty 1

3) Local Variable Declaration

o 4 = ° ' g
<Data Type> Foduls so1nfinafmussmSelinlg «»
] } 4 1 o
W1 e LAY 1 125 n Ay 1

“synchronized” <Something> “” 1l e WMWY 1 UazIy n

5) Break Statement

. (-7 q‘ tie" L3 '3' ‘é’
“break” <Something> *; U1l ¢ (WYY 1 UAZUY n WL ]

6) Continues Statement

R A @ a4 ar a 4
“continue” <Something> ;" YU e INUVU | LHEUD n nwuﬁu 1

7) Return Statement

. o a4 W -]
“return” <Something> ;" 11 e KUY 1 UATWY n 1INV 1




8) Throw Statement

22

. " , Y a 4 @ -1
throw"” <Something> ;" YU e tWHAN 1 LAWY n 1WA 1

3/ b
ar

910 Statement MY e 1ANATY 1 ozl n WAy 1 Tugsoin

< o PR
arailunsinues Node uas Edge-1aaelit 33

statement

:; 3 = Y = d%) s ~
311 3.3 uaasmsadenT19ue Saement 111 e 1T 1 1ALy n R

9) Do While Statement

4
Ul

Y = & W = &
“do” W e (I 2 UaLYY n WAL 1
{
}

“swhile” () ;"

do

while();

310 3.4 uanansadransanlves Do While Statement

10) IFor Statement

“for” () WU e IWUYY 3 LALUY n 1NN 2
{
}




11) While Statement

23

. a’ QI g q/ QI é
“while” () 171 e IRUAY 3 LAz n 1wy 2

— 1 L e —— e

(

for()/whila()

Endloap

gﬂﬁ 3.5 LLﬁmﬂ'liﬁ‘;‘)N n51MU039 For Statement 118% While Statement

12} If Statement
. & 4 & o gy
“H' () WU e NN 3 UaSHY n Ny 2
{
}
e P 1
“else” “if” () WU e INUVY 1
. ) ) - o
}
g ora A = a ' o o
“else” luitiutiosnniimawnsweglu ussia if uda
{
1




> if()
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U3t eI R THTY I Statement

13) Switch Statement

}

{

“switch” () U1 e N 2 UAZHY 1YY 2

o & 4

“case™ U e WUV |
] ¥

“case” : 1 e wa'fiu 1

“default” - laidosnniimsiiusaneylu

switch ur’f’a

15599

switch
Y (}
\ ¢ \ !/ \hy .
\ i 1
N/

3UN 3.7 uerasmsad1an 511ve9 Switch Statement
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14) Try Statement

try WU e A 3 uazaly n finiv 3
{

Y i -

' or di =1 LY 1 s = ar o
catch()"luumumﬂmum‘summag”lumsmmmnu try 1R7
{

}
" 4 4 o & &
finally H1 ¢ (WNUU 1 URZUY n BHUUY 1 _ ] ] _

{

}

tf/ N&ath
N e N

)i- finally
@)

310 3.8 uaasn1sar$1ans1Wwes Try Statement

o { o W St ar 1 =1 o '
'H’ﬂx‘linﬂﬁIﬂilLﬂiﬂJﬂ?ﬂﬁHUﬁ’Jﬂ’JﬁﬂiﬂﬁTJLﬁ‘jiJHf;ghIﬂﬁ!.!.ﬂiuul@s}’ﬂ']m‘i’a‘]m‘l’Edg(?’ul‘ﬂ - -
Sy s u’: d'l o q'» aly ¥ o L] di
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Y| s @ o S v e o w L= I
Tnelyendidedaltione msganiudesinmaauy | msgluddeagaiiotaiinmg

3 ¥ )
1U Edge tAul1l 1 a39 ndsa1miusiin1 Edge  uag Node 718 1Amaam1a v(G)

oY
oty



A
unn4

HaN1INAADY

Tuuniing1afenisnegsy uazn1suaaInaved Isunsudmsudinsigvay

ar o 3 ] [~ 1 ] 3
HUFOUVBI Source code InvtunoumsnaaenTlsunsuisoansly 2 dqu TIUUTI U

WSouisURHTE Y 2 tlsunsulavlaTdsunsyd ¥ madnfidoadunvinsnaaen gy

<3| P a o 1
aoutlunisnamen Tusunsuiiaenuuylaold Design Patiem wilagieniimsnagoudr

iy D‘é‘mb‘ln:
307y

Design Pattern SaRenuilaaududousmnaiaiumse ly

[ : o [ o
4.1 malSeueuiusynaa 2 Tosunsudeelidsunsy e svsi@etag
naaen ldsunsuildnaduiiferuung 2 TlsupsuusndluTisuasufideu Tngs
Py P [ cu =] v Qs P 1 ar é = J1)
siupumsAeuiua ety 1d0InSnyuzYe Source Code uaneaaiy dee1ations e
1 v b 3 r
Adeafinilfonunzuanasiuesn lugeg mashammes T sunsuvisaosiia?re Socket tiiath

EHOURBILN I Client 1) Server IMTBUSY uaz i radwi amidlouiu

1 s=r

P * Socket {lient in java

3  * @auchor Naruebet Hanrak
4 * fdate 2007 September 7

5 * @note JDk 1.6.0 update 2
&

7

]

*/
import java.io. #; i doaliu 1 yasiva
import java.net.+*: I standin 1 useria
9 public class Client | i udln 1 esaita
10 public static void main(3tring[] ergs) { H oz 1 ussiia
11 /7 declaraticn section:
12 // smtpClient! our client socket
13 // bufferIP: input stream
14 -// bufferPert:-input-atream — — - - - - T
15 Socket smtpSeccket = pull; i sfindu T ussdn
16 BufferedReader buiferIP = pew BufieredReader(
17 new InpusStrearReader{System.in}): N ot | uesda
18 BurferedReader bufferPort = ney BufferedReader (
19 new InputStrearReader(Syatem.in)); I vindi 1 wasiva
20
21 £/ Inivializatien section:
22 System.out . print{"Fnreyr IP Addresg: “i. i tosann
23 String ip = null; I iudin 1 uesidn
24 int port = Q; ¥ iuidu 1 uasda
25

gﬂﬁ 4.1 eAY Source code ﬁagﬂu Main Program



27

26 // Try to Initializaticn Interpet Addres=zing and Port number

27 try | iyt 1 uswia

28 ip = bufferIP, readline(); i oedin 1 ussiva

29 Syatem.cut.print("Enter Port Number: "); fi stindu 1 yssra

30 port = Integer.paraelnt {bufferPert,readline{}); i snda 1 usstia

31 } catch (ICExceptien ios) |

?.;—System{%r—ﬁﬂntlﬁﬁﬂ errortrying-to— rﬁdwnur—IP—nﬁdreasf") F ﬂ“mﬂu‘]u;mﬂ
.33 . System.exit{lyy . . - — - ——— o towit— -

34 }

35

38 /7 Try to cpen a aocket on Internet Addresaing and port number

37 cry | Jasusilu 1 uasia

38 _ __ _ smipSocket_= new_3ccket{ip,—pokti+ oA

39 System,out.println{"Connected tc the gerver."); i iareihie 1 wasiia

40 swipSccker.cleae () ; A iy 151510

41 } catch (UnknownHostException e} |

42— — System.err.printla(™Don't know about host: hostname™): #fsiudu 1 wasdn

43 } catch (ICExcepricn e) |

44 System.err.println(

45 "Couldn't get I/0 for the connection to: hoatnama"); i Tl 1 vssita

46 ]

47 } I iusnandl 22 wasin

48}

g‘ﬂﬁ 4.1 (ﬂ'ﬂ) LEAY Source code ﬁﬁ]fﬂu Main Program

= | P s o o ] = T =] Tey
Tuga 4.1 11w Source code MBouidadanoglu Main Program fiveetiaifer Taslifins

P o] ) @ Y o 4 3 a o ns;
ugndaveniiy Method LazuaaamaiuSanussviadwieds Ids 1w ssiasann 22
w3 ues g1 4.2 ueasdiuanues Node ias Edge Hiasnin Source code

15: Sockat smrpSecket =

) 17-15 TN
3k 42: 3ystem.err.println...
\ O SIREELATLRTRR
39 99: §yalem 2. mintin...
N\ P
a0 // End catch
———  Endtry

MM 22 Nodes 21 Edges

—N R
JJA«I‘ 32 Juztem.esrprndn. .
.

‘i End: catch

) G
C_l‘, g try

e e

317 4.2 uaaan131ae Source code mwummmmaa‘lu Main Program (Fun3
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A1519% 4.1 UanINISIWUA Operator UAY Operand YDA Source code MRoumMdiogly

Main Program

EN—NI1 ml N2 i i n2 -

15 | = = null Null

16 | =, new new BufferedReader BufferedReader

17 | new, . InputStreamReader, System, in | InputStreamReader , System,

_ n

18 | = new BufferedReader E

19 | new,. InputStreamReader, System, in

22 | ., ., print print System , out, "Enter IP | out, "Enter IP Address: "
Address: "

23 | = null

24 | = 0 0

28 =,.readLinec | readLine | ip, buffer[P ip, bufferIP

29 o v Print System , ouf, "Enter Port | "Enter Port Number: "
Number: "

30 | =, ., parselnt, | parselnt | port, Integer, bufferPort port, Integer, bufferPort

., readLine

32 | ., ., println println System , err, "10 error trying [ err, "IO error trying to read
to read your IP Address!" your IP Address!"

33 . €Xit exit System , 1 1

{38 | = new -~ smipSocket, Socket, ip, port smtpSocket, Socket

39 . + println System , oul, "Connected to | "Connected to the server."
the server.”

40 ., close close sitpSocket

42 o - PIInt System , e, "DonT know | "DonT know abouf host:
about host: hastname" hostname"

44 . - println System , err,

45 "Couldn't get IO for the | "Couldn’t get I/O for the
connection to: hostname” connection to: hostname"

T | 43 9 41 22
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=t { P o ar o
Y Tugi 43 flimsusnygaidaeanilu Method uazigasnisuussianinms

1_import java.ip.IQExceprion: .. . . .

R | - Y

...... Sn-1-arefe-——

#<tndiu 1 usata
i 1 usais

2 import java.net.Socket:
3 import java.util.Scanner;
4
5 f*
___ & * (Deacription : {lient connect_to_the_aerver
7 * QAuthor : 47381878 Chatchai Luangmanee
& ¢ @Date : 2007 September 7

9 * @Note : Java Eclipse JDK 1,5.0 (Kindowa vista Home Premium)

— - =1
11 publie class Client sl t-u saive
12
13 ral
14 ¥ @Descriptien Connect to server
15 * @param ip that server's ip
1d * Rparam portHumber that server's portiumber

‘ 17 * Qreturn void
‘ 18 * (contract connect ! Sgring int -> void

14 * Bexzmple Client({).connecc{™127.0.0.1" , 3}
20 * [@example Client{).connect{"“192,168.0.5" . B8&88)
21 * @example Client().connect("i92,168.50,142" , 20000)
22 ¥/ |
23 public void connect{String ip,int portMumrber) Hstndlu 1 ussiia
24 {
25 try {1 vt 1 ussia
26 {
27 Socket MyClient = new Socket(ip, portHurker): fEindn 1 vaaita
22 System, cut.println("Connected to the server."): I Surdu 1 ussia
29 ¥yClient.close{): i s5usilu 1 usafa
30 1
31 catch (ICExceptian e} {
3z Syatem.out.printinie); i windlu 1 ussiin
33 }
34 }
35 SER
Ja * MATH
37 * @param args
] Ef

.\_i 39 public static void mzin(String{] arga) i indu 1 usaia
40 {
41 //TODD Auto-generated method atup )

- B 42 Scanner sc = hew Scanner{Syatem.in); it fun 1 ussin

43 System.out.print{"Connect to : "J; ¥ sTueilis 1 waaia
44 String ip = 3c.next{}: it iosdhe 1 useda
45 System.out.print ("Wich portWumber : "j: itiusiin 1 ussia
46 int portlumber = sc.nextInti); H¥mda T usaa
47 new Clientf().connect(ip, portlumber); i o 1 wesida
3 }
49 i usandlia 17 uzsda
50 1
51

U1 4.3 uerad Source code Hilinsuonddan e oenidly Method [1]
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iy Method: main(] p 42 sbemantpgatlte);
C 43° Jvtemaubariny*Connectto: ");
Method: connectf) ’
25.try —_ :T/ e ddeSicingln—copaattl .
e > Y
27 O g 45: Syslem.autorint{"With partNumber:
. 6 })/ 32: Jystemautnrindinte); v :
- - — 28 16 intparttiuebss=senetintl———

vy d)\ y;

zg:mwmml;a;;u;\(b End Catch ) <) p “71"EWQlL%Dfo-tonnect(iMmgﬂ:
ﬁ 178 7 Nodes 6 Edges () 776 Nodes 5 Ecges
&)"‘ End try
$U7 4.4 uanan1511Ja4 Source code Afimsuonsidamemesniiy Method Shins 1w
A
AT19T 4.2 UEAINTTI U Operator 1T Operand Y9 Source code ﬁﬁﬂuﬁﬁ'whaq g
aﬂﬂlﬂu Method
LN [ N1 nl N2 n2
27 | = new =, new | Socket, ip, portNumber Socket, ip, portNumber
28 .» - println B System, out, "Connected (o the | System, out, "Connected to the
println - | server," server."
29 1., close close MyClient MyClient
32 - - println Syslem, out, ¢ E
42 = new, . Scanner, System, in Scanner, in
2 . - println System, out, "Connecl o ; " "Connectto: "
- 44 | =, ,next  |next [s¢ ) sc a 7
45 . - println System, out, "With | "With portNumber : "
portNumber : "
46 =, ., nextlnt nexflnt | sc
T new, " Clientf, ip, portNumber Clientf
connect

39 | 28 7 24 14
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L. A p w
1399111 Source code mdesiindhinmsney Iwduazdseurana llsunsuaziiuld g

[
= o

1] v o [V} o 3 [ w T
TUsunsuIdnadwifmiousufionimssonsesy Server Taonnaaea Tsunsusuaiveg Ip

Address (tagvtond Port flHdeude 993107 4.5 uns 4.6

;ﬁ C:'-.'Windows\syslem32\Cmd-ex.e

C \Users\Naluebet\Dcthnp\testPloqect)jaua Cliont
Entez IP fNddress: 127.8.0.1
Enter Port NHumher: 13

J—— —-—Funneeted—to the—servers

F \Usens\Naluehet\Desktnp\testPlDJBGt)

B CAWindowstsystem3Ziemd.exe

\Use:s\Na|uehet\Dasktop\testPnuJact)Jaua Client
bonnect to : 127.4

Wieh portHunber : 13

Lonnccted to the server.

:\Usars\Navuchet\Desktop\tastProjact)

]
=

- . - S u'l B . PR -
gt 4.6 mams Run Source Code vae Tolsunsuitiinisuondadeonniily Method

Exn vC_:\\r\’.ind ov.-s__}system.’:ﬂcind exe

=\Users\Naruebet\Desktop\testhoaect)aaua JavaParser Client.java
-Java Parser: Reading from file Client.java . . .

AHTHITIEERIED HIEIREIEERAL A0 SE0E 000 0FF TR0 00000 0EI0REIF LSS 060005 0000 8000 B SROEREAEE IV OO DA R0 0
Line Counting metrics - SLOC <(Source lines of code)

R R RN T N I T AN : A H SR AR N
éi} number of SLOC is 22 lines.) .

ﬂﬂﬂ""""H"“"“ﬂ"“"““""“HH"““""""“H""H“ﬂ“""““ﬂﬂ""nﬂ“"""ﬂHH""H"""“"
:L Complexity metrics — u(G> (Cyclomatic Complexity)
AU ) mnumnmnumuuuuumuummmmmumumnumnmumurﬂwm Cyclsic ooy |

Method pame : main

_ n.: 22 S — —
e @ 21

viG> = 1

Risk Eualuatiun : a simple program, witliout much llsk

——————————————————— Cyclumat1c Complexlty Table

4 I Cyclomatic Complexity H Risk Evaluation i
1-1@8 a simple program, without nuch risk
11-28 more complex, moderate risk

i
|
21-5" I' conplex, high risk program
greater than 58 ! untestablu program (Ue:y h1gh risk)

R

]
as

ﬂﬁ 4.7 HANINATDY Source Code Y09 1UsunsuAR1d90g 11 Main Program



f Eﬂ' C.:\Wi'ndo'.-.'_g\__?ystenﬂ 2yemd.exe

Vnuuuuuuuuuunuuunuununuununuuuuuuununnununuuuunuunuuuuunuuuuunuu
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" Halstead metrics — D (Halstead program_Difficulty)

uumuuuuuuuuuuuuuuuuuuuuuuuu HEHHHHHHHHE AR ——

umher of operators (Ni1> is 43.9 .

Number of operands (N2> is 41.0 .

Fumher of unigque operators ¢nl) is 9.8 .

*:Humher of unique operands <n2> is 22.8 .

“fHalstead program Difficulty (D> is 8.386 .

"ﬁalgté;d_fvogréﬁ Length is (N> 84.0P08 .

AMalstead progran Vocahulary <n)> i= 31.@08 .
llalstead program Uolume <(U) is 416.152
Ialstead program Effnrt CE) is 3498.986 .

fJaua Pa»se__ Prugram parsed succussfully.
e _— —

]
ar

U 4.7 (90) wan1sNATOU Source Code wﬂﬂsuﬂsuﬁﬁ ey 11 Main Program

[ﬁC:\W]ndows\,systemB2\cmd.exe A LEIM'

f')_“

NUserssHaruehet\Des ktup\testPlchct)aaua JavaParser Client.java
ava Parser: Reading from file Client. Java . .

HHHNHHHH"HH""HNHHHHNNN"HHH"NHH“""H"“HHNHHHHHHHNHHHHHHMHHHHHHHH

wr

Line Counting metrics — SLOC (Source lines of code>
FHUEATTER I RN 1 IR

The nunber of SLOC is 17 lines

uuuuuunuuunnuuuuuuuuunnnuunuuuuuuuuuuuuuuuuuuuuuhunuuuuunuuunuu

Complexity netrics — v{G) {Cyclomatic Complexity

IHHHHﬂﬂﬂ""""ﬂ"""ﬂ“""ﬂﬂﬂﬂ““"ﬂ"HHHHHHHHH"HHHH“HNN""NHHHHHI

_Hethud name : connect
n :

e = b

vi(Gy = 1

Risk Evaluation : a simple program, without much risk

Hﬁthud,name : pain o : .
n [

e 5

u(G) = 1

Risk Evaluation : a simple program, without much risk

—-———— - Cyclomatic Cnmplexity Tahle ——-——
! CGyclomatic Complexity H Risk Evaluation i
' 1-18 ! a simple program. uithout much pisk !
H 11-208 i more complex, moderate risk !
i 21-58 i complex, high risk program i
i greater than 58 { untestable program (very high »isk> |

311 4.8 HaMIMATEY Source Code va4 llsunsufunddssaniiu Method
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(' B C\Windows\system32\cmd.exe

hHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH“"HHHHHHHHNHHHHHHH"HHN"H"NHHHHHH

llalstead metrics — D (Halstead program Difficulty)

LA SLIUICILELIL LI B 1 LI SR HHHHHEHEHE R

» of operators (N1) is 28.P . I'ﬂ'waqHaj_steadMemc:j
» of operands (N2) is 24.8 . - g

Humber of unigue operators (nld is 9.0 .

Number of unigue operands (n2) is 14.0 .

Halstead program Difficulty <D) is 7.714 .

Halstead program Length iz ¢N) 52.808 .

B _:Ialstead mrogram Uocahulary <n) is 23.800 .

Halstead program Uolume <U) is 235.9295 .
Uialstead mrogram EFfort (B> iz 1814.59% /

Vava Parser: Progrram parsed successfully. '

—T ¥ T i T T e

or [~/
164907114 Method

D R e e P e e

3UR 4.8 (sl0) man13nATOY Source Code voe T1/sunsuituung

Tumsnlfoudoususenig 2 Tsunsu Taol¥ 1500505 1 nasw s oS us g Source
Code w04 11sunsuniidrdsoglu Main  Program (115un3ufi 1) uag Source Code VB4
Tsunsuiiimsnondrdaeonitiu Method (1d5unsué 2) 1dHansnaaey uaIuved Line

Counting Mefrics g Halstcad Metrics #4611319% 4.3

ar9d 4.3 asnSouifvunanisneaeuves Tusunsuit 1uaz Tsunsuft 2

Talsunswii 1 Tilsunsud 2

SL.OC 22 17
Number of operators (N 1) 43.0 28.0

| Number ofoperands N2) | 410 24.0
Number of unique operators (nl) 9.0 9.0
Number of unique operands (n2) 22.0 14.0
Halstead program Difficulty (D) 8.386 7.714
Halstead program Length (N) 84.0 52.0
Halstead program Vocabulary (n) 31.0 23.0
Halstead program Volume (V) 416.152 235.225
Halstead program Effort (E) 3490.006 1814.595
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vinastwaasldiiud Tsunsud 1 Svwalugnds Tsunsud 2 waz Tsunsudt 1 fe
A199 YD Halstead Metrics 410031 1sunsuft 2 liuumues Halstead program Difficulty

i d ) d‘ L 1 { [ H
nuaaaTdifiui Tsunsud 1 Sanududeunnniillsunsud 2 M Tsunsudi 1 Sany

iweshinadelanaipynn lswmsud o . .

4.2 MsnaaoulUsunsulu Design Pattern ¥iinsha

T ;d ° ] o 4 yn
aminumanii Source Code U Pattem sanufiimsnaaey Tnsludiisun

. . 4
- ﬂ-ﬁﬂ-“l_-l—3—12attem—ﬁ E]—Gommand=—Pattemfeomp051 tePatterm k02— Visitor Paltern BINaN 15

TAAOU SIS UGARSHARHES LU 13U denisnado 1 Tsunsy lavgiiansio nanle

ﬂﬂﬁﬂﬂuﬂgﬂﬂﬁwﬁ%ﬂﬂﬂ13ﬂﬂﬁﬂﬂ

e e e — l':' } & =

LR ERITY

-
i

B CAWindows\cystem3Ziemd. exe

E:;Users\Naruehet\Desktup\test?rujact>jaua JauaParseﬁZ?BnmaHﬁHédag
Java Parser: Jeading firom file CommandManager. java .= N

T T R Ty T R T T T L L e T

Ed
1
T
=
B
i
qE
=
Ed

Line Counting metrics - SLOC ¢Source lines of code?

ARG 2L L st
@ aunbar of SLOC is 34 lin@M

R N R e R R O R T L L L LTt

Complexity metrics — v(G> (Cyclomatic Complexity) ﬂwﬂBindonmﬁcCunqﬂadgr ;
e IR I AL IE TR I DR LD S 1 (O IR DR R ==

(ﬁ;;hud.namﬂ t invokeCommand
n o=

e :
v(G) = 5
Risk Evaluation : a simple program. without much rigk

Method name : unde
n 6
e I G
vw(GY = 2
Risk Evalwation : a simple program, without much risk

‘Hethod name @ redo
n b
e = 6
vi{G> : 2
Risk Evaluation : a simple program, without much riglk

‘Method name : addTollistory
: n =4

e - 4
v(G> : 2 N
\\ Risk Evaluation : a sinple program, without much pisk J

e

- -- Gyclomatic Complexity Tahle ——

t Cyclomatic Complexity H Risk Evaluation i

1-18 i a simple progran, witlhout much risk
11-28 | move complex, moderate risk
1
1
]
L]

21-58 conplex, high »isk program
greater than 58 untestable program Cvery high risk)

gﬂﬁ 4,9 wamsnaaev 1nd CommandManager.java Y99 Command Pattern



BR C\Windows\systena3\cmd.exe

LNHHHHHHH"HHHHHHMNﬂu"ﬂHHHHHHHHHHHu“"ﬂ"ﬂﬂ"ﬂhﬂﬂ""ﬂﬂhﬂ"ﬂ""ﬂuﬂﬂ""ﬂu
llalstead metrice — D <(Halstead program Difficulty)
munﬂnnuuunﬂunuﬂuuunuuuuunuﬂnunuﬂnnnuﬂuuuu i HALRER RIETS

[Numbev:uf operatonrs (Ni) is 55 B .

| RO Hals;end meteics 3

‘Number of operands <N2> is 38.8 .

‘Number of unique operators <ni) is 17.8 .

‘Numher of unigue operands (n2) ic 9.9 .

‘Halstead program Difficulty <D) is 28.333 .
J:llalstead program Length is (N> 85.006 .

~5Haisteaﬂ=pvngFaﬁ_UﬁEEbulavy ny is 26.06806 .

:Hulsbead—pvugram-Uuiums*(Uﬁ‘iE‘ﬂ??.:J( B

Jlalstead program Effort (B) is 11328.226/

Java Parser: Program parsed successfully.

t:\Users\Havuebet\Desktnp\testPrnject)

. - - - e

ﬂﬁ 4.9 (s0) wamsnagouTud CommandManager,java Y99 Command Pattern

( &% Ci\Windows\eystem3Deind.exe

Uﬁels\Naruebet\DBsktop\tcstPluJect)Jaua JavaParser testCommand Java ;
ava Parser: Reading from file testCommand.java . . . L i

IHHHHHHHHHHMNHHﬂuHHH"HHHHH“"HNHHHHHHHHHHH“HHHNHHHHHHHHHHHNNHHHH

Eﬂ_

Line Counting metrics - SLOC (Source lines of code)
nuuugyunuuuuunuuuuyuunuuuuuuuuu RABIEIE0E B EH I EIE DAL
@i?.numbér of SLOGC is 5@ lines. 4

dad i et b D B et st L 1

ﬂﬂH"HH"HHMH"HH“H"“HHH“N“H"HHH"HHHHHHHHHBHHHHHHHHHHHHH"HHHH"HHHH
Complexity metrics — v(G> {Cyclomatic Complexity?

AHEI LI T TGN Cyelomatic Complexity ;

testCommand

" Method nage :

Risk Evaluation @ a simple program, without much misk

actionPerformed

.
45 ol s sa kgl el g

I Method name :
n :

e 1

y(Gy 1

Risk Evaluation @ a simple program, without muel risk

Metlhod name : main : i 'i

n : . . ,'.:
e 1 0 . %
v(G) ; 1 : ;
Risk Evaluation : a simple program, without much risk

RTRRTET

Method name : btnRedCommand
n oz

e ; Qa )
v(G) : 1 5
Risk Evaluation '

i

: a simple progeam,. uwithout much risk

: Execute

Method name
n s

e ! @
4 u(G) @ 1 ]
1% Risk Evaluation : a simple program, without much risk

‘iﬂ‘ﬂ 4.10 Nﬂm‘i‘ﬂﬂﬁﬂ‘ullﬂﬁ testComimand.java Y93 Command Paltern
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- b CA\Windows\system32\cmd,exe

(ﬁgfhdﬂ n?mé ! fileOpenComnand
; n:

a6 e

e
v(Gy = 1

i i = 1o lo-aia ey = 4] 3 1ok
_ . Risk Fualuatien .z a gimple-—pregram,—uwithout-—much—dsk

‘Method name : Execute
; n: 2

e : 1

ui{G> = 1

Risk Evaluation : a simple program, without much risk

Method n?me : FileExitCommand
n =

e : @
ui(G) z 1

Rish—Evaluation—:—a—simpleprogram. writhout much ricgk

Method-n;mo—;—Exaautc
n

e : @
: uw(G) = 1 :
\ Risk Evaluation : a simple program, without much PiiE/_

- - ——= Cyclomatic Complexity Table —- -

t GCyclomatic Complexity i Risk Evaluation i
1-18 a simple progran, witlout much risk
11-209 more complex, moderate prisk

!
i
21-50 ! complex, high risk progran
greater than 50 I untestable program {very high risk)

o

SAPIERILTE RN TERVEIE0ERE3E M 0T CRRUOE 13 0040 00 0R0DER 60600 05000000 1 0D A EEOROE I ERRURR 60800000 (903000 10 W ERNARED 10 13 81
llalstead metrics — D (Halstead progran Difficulty)

AU
7;ﬁumhep of operators (N1)> is 46.8 .
%Numher of operands (N2> is 55.9 .

1 AU Halstead metrics
--:M]_M, T T

‘Number of unique operators (n1)> is 13.8 .

VfNumbev of unigue operands <n2) is 33.60 .

1 Halstead progran Difficulty (D) iz 10.833 .

.-Halstead program Length is <N) 181.869 . _
‘llalstead program Vocabulary ¢n) is 46.0808 . E
| Halctead program Uolume <U> is 557880 .
Nf#alstead progran Effore <i) is 6043.697 . | | |

JaﬁaﬁPa»sef:- ?rugram'parsed successtully.

31 4.10 (w0) wanm1snAa®Y 118 testCommand java Y99 Command Pattern

B CAWindow\systeém3emd el - L P

p

C:\Users\HﬁrueﬁEt\Deskfop\testPruject>ja$a Javalarsey
Paua Parser: Reading From File enpIree.java . .

AUERTEIEER LI TEA AR UGO8 GEEUE TR B4R OE 00 0PI SRR A B O R R

Line Counting metrics — SLOC (Source lines of code)

l"ﬂ"ﬂﬂ“""ﬂﬂHﬂ““""“ﬂ“ﬂ"”"ﬂﬂﬂ""{

I“@ ounber of SLOC is 77 lines.,
_ = = - - -

gﬂﬁ 4.11 wamsnaaeyTWg empTree java U89 Composite Patiern
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% Complexity metrics — wdG) {Gyclomatic Complexityd

IHHH"HHHHHHHHH"HHHHHHHHHHNH"HHNHu""ﬂﬂﬂ"ﬂﬂﬂﬂ"""HH""HHHHN{B]ﬂBiC}dcnuncCOmphmq'

IR

Hethod name : empTree
n T3
I - - _ - — —

v(G) : 1
Risk Evaluation : a simple program, without much risk

Method name : setGUI
: 14

n E
e = 13 i
wi(G 1 H

Risk Eualuatlon  a sinple program, without much risk

Mothod name : loadTree
n:9

_ e——B - = — - -
i v(G> : 1

Risk-Evaluation——a-sinple—program—uithout—noch—viz Kk

Method name : addNodes
n B
e : 7 .
(G = 1
Risk Evaluation : a simple mrogram, without much risk

Method nige : makeEmployees

no:
- g * 19
al | v(G) : 4

Risk Evaluation : a simple program, without much risk

Method ngne : valueChanged
n :
e : 6
uv(G) : 2
Risk Evaluwation : a sinple program, without much risk

Metlhod name : main
n s 1

- v(G) = 1 2 |
\\_ Risk Evaluation : a simple program, without much pisk}Jf

— - - -— Cyelomatic Complexity Tahle ——- - -

i Cyclomatic Complexity H Risk Evaluation
1-1@ I a simple program, without much pisk
11-208 i more conmplex, moderate wpisk
21-58 i complex, high visk program
greater than 50 untestahle program (very high riskd

'&HNHHH"NHHHHHH"H"HHHHHHHNH""HHHHHH"HHHHHHHH"HH"H"HHHHHN"HHHHHHH
llalstead metrics — D (Halstead program DiffFiculty)>

AR IRRLRI B R0 R O 160 1 0 i
.fa;mber of ﬁperatovs CHiY> is 171.8 .
"Numher of operands (N2> is 149.8 .

171903 Halstead metrics

"Number of unique operators ¢(nl) is 38.8 .,

}Nunher of unigue operands (n2) is 74.8 .

lHalstead program Diffiguléty (D> 45 38 207

‘Halstead program Length is (N> 120.088 .
‘Halstead program Uocahulary <n) is 112.008 |
Halstead program VYolume <U) is 2178.354 .

\Halstead program Effort ¢E> is 83326.743 .

Java Payser' Program parsed successFully

N

i‘ij‘ﬂ 4.11 (ﬂ'E)) Hanmsnaaey tld empTree.java Y89 Composite Pattern



\Users\Ha»uahet\DesHtup\testPiuJect)Jaua JauaParsev

Line Counting metrics — SLOC (Saurce lines_of code)

E ConpuﬂlteDucumentElement.j:4
va i
ava Pavser: Reading from Fil CompositeDocumentElement . java L . .
luuuuuuuuuuuuuuuunuuunuuuuunuuuuﬂuuuuuunuuuuuuuuuuuunuuuuuﬂ' .
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AR 0 1)

n_=

Method n$me : getChild

___Cnmnlexity_metnics_z—u(c)—(Cyeionatdc—@omplexity)

1NHHHHHHHHHHHHHMHHHH"H"HRHHHHHHHﬂ"ﬂ"ﬂﬂﬂﬂﬂHHHHHHHHHHNHH“"NHH"Hu"

e 1 @
v(G) : 1

Risk Evaluation :

n oz
e : 3

v{G) : 1

Risk Evaluation =

n 6

e I 6

v(G) : 2

Risk Evaluation :

n 4

e 41

y(G) = 2

Risk Evaluation :

|',| 3
: 6

a simple program, without much risk

Method ngme : addChila

a sipple program, without much risk

Method name : removeChild

a simple program, without much risk

Method name : changeNotification

a simple program, without much risk

Hethod name : getCharLength
6

veGy i 2
k\, Risk Evaluation : a simple program, without much risﬁ/)-

Cyclonmatic Complexity Tahle ——

| Cyclomatic Complexity

Risk Evaluation

! 1-10

i 11-28

i 21-58

i grecater than 58

a simple program, without mucli risk
nore complex, moderate 1risk
complex. high risk program
untestahle program Cvery high rdisk>

“Munher of operators (N1> is 42.8 .

AR AL AR R TESE RS0 DRI TR 0 00 SRRt WM IR GE R A BE 0 000 DD LI LT 18
Halstead metrics — D (Halstead program Difficulty>

"Humber
‘Number

:Numher

“Nalste

of eperands (N2) is 35.8 .
of unique operators (nl) is 19.0 .

of unigue operands <n2) iz 12.0 .

ad program Difficulty (D) is 27.788 .

AWD4 Haj;teadﬁieuicsq%""" R

{ Halste

“Halste
.Halste
llalstead program Effort (E) is 10569.984 .

ad program Length is (N) 77.0948 .
ad program Vocabulary <n> is 31.900 .
ad progran UYolume <VU) is 381.473 .

Q\Ea Parser: Program parsed successFully J//

C: \Users\Naruehet\Desktup\testP»nJect)

o

gﬂ‘ﬁ 4.12 wamanagou s CompositeDocumentElement. java 984 Composite Pattern
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ava Parser: Reading Fron File YacationDisplay. java =ss—-—

JE:\Usevs\Navuehet\Desktup\teutPloaect)Jaua JauaPalsel(E}catlnnnlspla

unuuuunuuuuuuuuuuuuuuuuuuuuuuuuunuuuuuuuuuuunuuuuuuuuuuuuuuuu

Line Countlng metrics - §

ﬁﬁﬁﬁﬁnuuuuuuuuunuuununuununnuunuuunuuunuuuuuuuununuuuuunnuuunuu
Complexity metries ~ v{G> {Cyclomatic Complexity?

ﬂ“ﬂﬂ""ﬂ“ﬂuﬂﬂﬂ““"ﬂHuuﬂﬂHuHHﬂﬂﬁﬂﬂ"HHHﬂﬂﬂﬂﬂﬂﬂﬁﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ"ﬂﬂ"

Hathnﬂ_name_-_Uacat;onDlspla, —\\
. - %g A1Y51 Cyclomatic Complexity
v(G) : 1 e -1

Risk Evaluation : a simple pregran, without much ris

Hethod name : createEmployeces
n : 16
e 1 16
wiG> : 2
Risk Evaluation @ a simple program, without much visk

MHethod name : actionPerformed

]

8

u(G> : 2

Risk Bvaluation : a simple program, without much risk

[ =]
o

Hethod name : main
n =1 '
e = B 3

g v(G> : 1 \
\\‘ Risk Evaluation : a simple program, without much risf,}

= s ¥ Cyclomatic Complexity Tahle

! Cyclomatic Complexity | Risk Evaluation

i a simple program, without much risk

I more complex, moderate pisk
1
1
]
1

complex, high risk program
untestable progvam (ue1y high risk)

greater than 50

| =
1 e
|
)
=

ﬁ""“"""u""“"“H“"u"ﬂﬂﬂﬂ""“"""ﬂ"”"""”"“u""“"ﬂ"""""ﬂ"“""""""“"""u"

llalstead metrics — D (lalstead program Dif ficulty)

AVIHEIEIUIRIEH B LUTEARO0ERY 0000008 FDHAE 00002 00 AT I R A (D TR I T f HHEHHTE
{Nunbor of operators (NL> is 120,08 . [1ﬁvn¢nahmadnwumf51§* B
:Numher of operands <N2) is 1468.8 . 22 'A

SR

-~
‘Number of unique operators (nl) jis 23.08 .

‘Numhgr of unigue operands (n2) is 63.0 .

Halstead program Difficulty (D) is 25.556 .

R

-Halstead program Length is ¢(N) 268,800

;Halstead program Vocabulary <n) is 06.880 .
fiualstead program Uolume <U)> is 1670.829 .
L alutead p»ogrammEFfurt (E)“is 42698.959“;//

aua Parsep: Program_parsed successfully,

319 4.13 namsnaaoyIvd VacationDisplay java w89 Visitor Pattern
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ava Parser: Reading from file DocumentElement. java >

uuunuuunuuuuuunuuuuunuuuuuuuununuuunuuuunuuuuuuuuuunuuuuuuuuuu447

AL ISHSR MO AL 0 M R S ST R R AR
{'The number of SLOC is 21 lines )
N

~Lipe Counting metasics = SLOG-(Soures—14 - coted =
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HHHHHHHHHHHHHHHHNHHHHHHH#HHHN"HNHHNﬂ“H“"H“"Hﬂﬂ"ﬂﬂﬂ“““ﬂﬂnuﬂﬂ"H"u

Complexity metrics — v<@) (Cyclomatic Complexityd

ﬂHHH"HHHHHHHHNHHHHHHHHHHRNHHHHHNHﬂ"ﬂﬂHHHHHHHHHHHNHHH"HHHHNHHHHH

}(HEthu&whame =.getParent ) ‘\\i
. n =1

e : B
w(d> 1 —
Risk Evaluation @ a simple progran, without much ¥isk
"Hethod name : getPont
n:5
e b
viGy : 3
Risk Evaluation : a simple mrogram, without much risk
Hethod name @ setPont
n : 1
e 1 0@
(G : 1
Risk Evaluation : a simple program, without much mpisk

Method name = getStyle
n 1

untestable program Cvery high pisk)

NH"““"""""u"""""Hﬂﬂ"ﬂ""“""u""""ﬂ"""ﬂ"n"""ﬂ"ﬂ“""ﬂﬂ“""""""""ﬂ""""
N - llalstead metrics - D (ilalstead program Diffi;ulty)r

“Number of operators (Ni> is 15.8 . l £1904 Halstead Metrics
NHumber of opevands <H2) is 15.9 . bl i T

Number of unigue operators <nl) iz 6.8 . I

“Number of unique aperands <n2) is 5.0 .

e : @
v(G> : 1
Risk Evaluation : a simple program, without much risk
Hethod name : setStyle
n 1
e : @ )
: v(G> 1 1
\, Nisk Evaluation : a sinple program, without much ris‘//
= : —— Cyclomatic Complexity Tahle 7
I Cyclomatic Complexity | Risk Evaluation H
| 1-1@a ! a simple program, without muelt risk !
i 1128 | move complex, moderate risk ki
E 21-5@ i complex, high risk program i
1 L] T

1384 Cyelomatic Cemplexity

ﬁuHalstead program Difficulty <D> is 9.808 .

lalstead program
Halstead program

Halstead program

Length is <N> 3p.0@88 .

Vocahulary
Uolume <U>

<n> is 11.060 .

is 183.783

Halstead program Effort <E> is 934.847 . ‘/)

Program parsed successfully.

Java Parser:

: ; =
gﬂﬁ 4.14 pamsnanoy W DocumentElement,java 499 Visitor Pattern
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Tudamvesnisnareulsunsuly Design Patten siinea1ee ldnanmsnageuludgiy

YD Line Counting Metrics 1Lag Halstead Metrics 990113197 4.4

fannunulesls Design Pattern-asilanmeasy— .
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0919199 4.4 uaag iy

Q

1 1 9/ ] r L ar 4 1 1 3 -g 1 g+
f1R19°) YD Halstead Metrics 1HHaaW syt losnnmimeniuiusgiusiuauves

0

4 ' o o W ' ¥
Operator U8% Operand m‘lmm‘[ﬂmmuﬁmmummamNﬂuuaﬂﬂmnsumqqﬁ%’m‘fum

A 7 1 @ i o ' @ 1
lﬁﬂlﬂQﬂigﬁﬂﬂﬂllﬂﬂﬁNﬂu lﬁﬂﬂ’]ﬂ?ﬂ“ﬂﬂ\? Operator Un% Operand UANANAUAIA9) U84

ar

Halstead Metrics 3¢ liduiusiu lionuns mbhemaSoudoudu 1 -

{7y

M99 4.4 ma1alToudousansmaseuTdsunsy Design Pattern ¥HAR)

Pattern Command Pattern Composite Pattern Visitor Pattern
%Elhlﬂﬁ).java g = o g
o o L.';.‘] > o
g & g g g 5
& = 5 E/9W\ & 5
g § ! g & | & g
E ] : e —
s | F |d 143948 |=
g 3 g 7 & .2 o
: % 5 g 3 g
& g < 2
3 S - o
SLOC 34 50 77 27 63 21
Number of operators 55.0 46.0 171.0 42.0 120.0 15.0
(NI)
Number of operands 30.0 55.0 149.0 35.0 140.0 15.0
(N2) | B
Number of unique 17.0 13.0 38.0 19.0 230 6.0
operators (nl1)
Number of unique 2.0 33.0 74.0 12.0 63.0 5.0
operands (n2)
Halstead program 28333 10,833 38.257 27.708 25.556 9.000
Difficulty (D)
Halstead program 85.0 101.000 | 320.000 77.000 260.000 | 30.000
Length (N)




42

= 4 = = g . a9
M350 4.4 (Av) M 1afTouisuramsnagou Tsiunsulu Design Pattern wiina199

Pattern Command Pattern Composite Pattern Visitor Pattern
“]?{Elhlﬂﬁl.java o = o g
.N o ["H - o]
g % o 5 'd"-‘ =
gﬂ - e E o | & 5
g 5 ' g & | & £
= § & 8 i 3 i
|- S S - S - S £ 5
£ e 5 e 5 g
& 2 g 8 ]
3 8 > A
SLOC 34 50 77 27 63 21
B Halstead program 26.0 46.000 112.000 31.000 86.000 11.000
Vocabulary (n)
Halstead program 399.537 557.880 2178.354 381.473 1670.829 103.783
Volume (V)
Halstead program Effort | 11320.226 | 6043.697 | 83336.743 | 10569.984 | 42698.959 | 934.047

(E)
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Command Pattern

File name: CommandManager.java

import java.util.LinkedList;

10.
1.
12.
13.
14.
15.

17.
18.
19.

1ok
7

Instances of this class are responsible for managing the execution of
commands. More specifically, for the purposes of this word processing
program, instances of this class are responsible for maintaining a
command history for undo and redo.

*/

class CommandManager {

// The maximum number of command to keep in the history

private int maxHistoryl.ength = 100;

private LinkedList history = new LinkedList();

private LinkedList redoList = new LinkedList();

JEE

. Invoke a command and add it to the history, =~ .

*<p>
If the command object's dolt method was previously called, then

it is expected to return false.

)

21.
22,

23.

public void invokeCommand(AbstractCommand command) {
if (command instanceof Undo) {

a. undo();

b. return;

}/if undo



24. if (command instanceof Redo) {
a. redo();

b. return;

47

25 YiMifredo e

26. if (command.dolt()) {

a. // dolt returned true, which means it can be undone

b. addToHistory(command);

_ 27, }else { // command.cannot beundone . —

a. history.cleat();
28. y//if
29, /7 After a command that is not an undo or a redo, ensure that
30. // the redo list is cmpty.
31, if (redoList.size(} > Q)
32, redoList.clear();
33, } // invokeCommand({AbstractCommand)
34.
35, /x*
36. Undo the most recent command in the commmand history.
37. %
38. private void undo() {
39. if (history.size() > 0) { // If there are commands in the history

a. AbstractCommand undoeCommand;

b.. undoCommand = (AbsiractCommand history.removeFirst();

¢.  undoCommand.undolt();
d. redoList.addFirst(undeCommand);

40. } 1 if

'y

H—andot)

42.

43, [x*

44, Redo the most recently undone command
45, */

46. private void redo() {



48

47. if (redoList.size() > 0) { // If the redo list is not empty
a. AbstractCommand redoCommand;

b. redoCommand = (AbstractCommand)redoList.removeFirst();

e e—redoCommand.dotDr——— -

d. history.addFirst(rcdoCommand);
48} /Mif

49, } // redo()
——50- -

51. /*¥

52, Add a command to the conunand history.

53. @param command the command to add to the history.

54, */

55. private void add ToHistory(AbstractCommand command) {
56. history.addFirst{command);

57. // 1f size of history has exceded maxHistoryLength, remave
58. // the oldest command from the history

59, if (history.size() > maxHistoryLength)

60. history.removeLasl();

61. } // addToHistory(AbstractCommand)

62. } /f class CommandManager

1. import java.awt.®;

2. import java.awt.cvent.®;

4. public class testCommand extends Frame
5. implements ActionListener

6. {

7. Menu mnuFile;

8. fileOpenCommand mnuOpen;



9. fileExitCommand mnuExit;
10. binRedCommand binRed;

11. Panel p;

49

- 12, mef-_ﬁf; — . — S

T I———

14. public testCommand()

—16.-super(Erame-without-commands™);

15. {

I7. tr=this; //save frame object

18. MenuBar mbar = new MenuBar();

19. setMenuBar{mbar);

20.

21. mnuFile = new Menu("File", true);

22. mbar.add(mnuFile);

23,

24, mmOpen = new fileOpenCommand("Open...");
25. mnuFile.add(mnuOpen);

26. mnuExit = new ﬁleExitCommand(“Exit");
27. mnuFile.add{mnuExit);

28.

29. mnuOpen.addActionListener(this);

30. mmuExit.addActionListener(this)
.
32. binRed = new bmRedCommand("Red");

. 33. p =new Panel();

34, add(p);

35, p.add(bmRed);

36.

37. btnRed.addActionListener(this);
38. setBounds(100,100,200,100);
39. setVisible(true);

40. }



) I
42. public void actionPerformed(ActionEvent ¢)

43. {

50

L 44, Command.obj=(Command)e. getSource(); o

45. obj.Execute();

46. }

48, static public void main{String.argv([]).

i

39—
50. new testCommand();

51.}

52, f/====----====-----inner class----=====----

53. class btnRedCommand extends Button implements Command
54. {

35. public btnRedCommand(String caption)

56. {

57. super(caption);

58. }

59. public void Execute()

60. {

61. p.setBackground(Color.red);

62. }

63. } S -

69. super(caption);

70. }

71. public void Execute()
72. 4
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73. FileDialog fDIg=new FileDialog(ft,"Open file");
74. fDig.show();
75. }

76} e — —

78. class filcExitCommand extends Menultem implements Command

79. {

80._public fileExitCommand(String caption) i . R —

81—

82. super(caption);

83. }

84. public void Execute()
85. {

86. System.exit(0);

87. }

Composite Pattern
File name: emptree. java

1. import java.awt.*;

2. import java.awt.event.*;

3. import java.util.*;

5. Hswing classes

6. tmport com.sun.java.swing.text.*;
7. import com.sun.java.swing.*;

8. import com.sun.java.swing.event.*,

9. import com.sun.java.swing.border.*;



10. import com.sun.java.swing.tree.*;
11,

12, public class empTree extends JxFrame

52

_ 13, implements TreeSelectionListener

14, {

15. Employce boss, marketVP, prodVP;

16. Employee salesMgr, advMgr;
17. Employee prodMgr, shipMegr,;_

g

e

19, JScrollPane sp;

20. JPanel treePanel;

21. JTree tree;

22. DefaultMutableTreeNode troot;
23. JLabel cost;

24.

25. public empTrec()

26. {

27. super("Employee tree");

28. makeEmployees();

29, setGUI();

30. }

K s
32, private void setGUI)
33. 4

34. treePanel = new JPanel();

35. getContentPane().add(treePanel);

36. treePanclsetLayout(new BorderLayout():

37.
38. sp = new JScrollPane();
39. treePanel.add("Center", sp);

40. (recPanel.add("South", cost = new JLabel("

")

3



41. treePanel.setBorder(new Bevel Border(BevelBorder. RAISED));
42, troot = new DefaultMutabIeTrecNodc(boss.getName());

43. tree= new JTree(troot);

53

44. tree.setBackground(ColorlightGeanyy,

45. loadTree(boss);

46. /* Put the Tree in a scroller, */

47.

48. sp.getViewport().add{iree);

—49-setSize(new Dimension(200;300));
50. setVisible(true);
5L
52, }
33 M
54. public void loadTree(Employee topDog)
55.
56. DefaultMutableTreeNode troot;
57. froot = new DefaultMutableTreeNode(topDog. getName());
58. treePanel.remove(tree);
59. tree=new JTree(troot);
60. tree.addTreeSelectionlistencr{this);
61. sp.getViewport().add(tree);
62,
63. addNodes(troot, topDog); o L
64. tree.expandRow(0):
65. repaint(};
66. }

e MR

68. private void addNodes(DefaultMutableTreeNode pnode, Employee emp)
69. {
70. DefauitMutableTreeNode node;

71. Enumeration ¢ = emp.elements();
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72. while(e.hasMoreElements())
a.

b. Employee newEmp = (Employee)e.nextElement();

¢ node = new DefaultMutableTreeNode(newEmp. getName(); . — —

d. pnode.add(node);

e. addNodes(node, newEmp);

75. private void makeEmployees()

76. {

77. boss = new Employee("CEQ", 200000);

78. boss.add(marketVP = new Employce("Marketing VP", 100000));
79. boss.add(prodVP = new Employee("Production VP", 100000));

81. marketVP.add(salesMgr = new Employee("Sales Mgr", 50000)):
82. marketVP.add(advMgr = new Employee("Advt Mgr”, 50000));

84. for (int 1=0; i<5; i++)

85. salesMgr .add(new Employee("Sales  "+new Integer(i).toString(),  30000.0F
+(float)(Math.random()-0.5)* 10000));

86. advMgr.add(new Employee("Secy", 20000));

87, B e

88. prodVP.add(prodMgr = new Employee("Prod Mgr", 40000));
89. prodVP.add(shipMgr = new Employee("Ship Mgt", 35000));
90. for (inti=10;i<4;i++)

9L—prodMgr-add(—new—Employee("Manuf—"+mew—IntcgertitoString,—250000F
+(float)(Math.random()-0.5)*5000)); '

92. for (inti=0;i<3; i++)

- 93. shipMgr.add( new Employee("ShipCltk  "+new Integer(i).toString(),  20000.0F
+(float)(Math.random()-0.5)*5000));
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94, }

96. public void valueChanged(TreeSelectionEvent evt)

er. L . o -

98. TrecPath path = evt.getPath():

99. String selectedTerm = path.getLastPathComponent().toString();

100,

101, Employee emp = boss.getChild(selectedTerm); -
102: iftemp =Tt

103. cost.setText(new Float(emp.getSalaries()).toString()):

104. }

105. R

106, static public void main(String argv(])

107. {

108. new empTree();

109. }

110. }

1. import java.util, Vector;
3. p¢#
4. Instances of this class are composite objects that contain

5. DocumentElement objects.

6- *,’
7. abstract class CompositeDocumentElement extends DocumentElement {
8./ Collection of this objeet's children

9. private Vector children = new Vector():

10. // The cached value from the previous call to getCharLength or -1 to



11,
12.
13,

// indicate that charLength does not contain a cached value,

private int cachedCharLength = -1;

56

14,

[x R

I5.
16,

Return the child object of this object that is at the given

position.

17.
18,

@param index The index of the child.

*/

s
O

20,
21,
22,
23.
24,
25.
26,
27.

—publie-synehronized-void-remove Chitd(

—public-BocunentEfement getCH (AT intdex) {

refurn (DocumentEIcment)children.eIementAt(index);

} 1 getChild(int)

/**
Make the given DocumentElement a child of this object.
*/
public synchronized void addChild(DocumentElement child) {
synchronized (child) {
a. children.addElement(child);
b. child.parent = this;

¢. changeNotification();

. } # synchronized

.}/ addChild(DocumentElement)

s /**

. Make the given DocumentElement NOT a child of this object.

LK

o}

. synchronized (child) {

a. if (this == child.parent)
b. child.parent = null;
c. children.removeElement(child);

d. changeNotification();

DocumentEtement chitd ) {



36
37

38.

} // synchronized

} /i removeChild(DocumentElement)

57

—.. 39,

/A -

40.
41.

/**

42

A call to this method means that one of this object's children

43._has changed.in.a-way-that-invalidates-whateverdata-this-objeet

44
45,
40.
47.
48.
49,
50.
51.
52.
53.
54.
55.
56.
57.

may be cahcing about its children.
*/

public void changeNotification{) {
cachedCharLength = -1;

if (parent = null)
parent.changeNotification();

} // changeNotification()

/* #

Return the number of characters that this object contains.
*/

public int getCharLength() {

int len = 0;

for (int i =0; i < children.size(); i++) {

a. len +i((D0cumentElement)children.elementAt(i)).getGharLength();
.}/ for
. cachedCharLength = len;

. return len;

— 7 getCharbengtht)

} // class CompositeDocumentElement

Visitor

* Pattern
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8.
9.

22,

23,

25,

10,

12,
13.
14.
15,
16.

17.
19.

A | 20.

21.

24._jp.setLayout(new GridLayout(1,2));

:) File name: VacationDisplay.java
1. import java.awt.*;
2. import java.awt.event.*;
3. import java.util.*;
4,
o 5. //swh;g classes

- —06. —import com,sun.java.swing text*; —

import com.sun. java.swing.event.*;

import com.sun.java.swing.border,*;

11. public class VacationDisplay extends JxFrame

implements ActionListener
{

JawtList empList;
JTextFicld tofal, btotai;
JButton Vac;

Employee[] employees;

public VacationDisplay()

{

super("Vacation Display");
JPanel jp = new JPanel();

getContentPane().add(jp);

empList = new JawtList(10);

26. jp.add(emplist);

27.

29.

28.

createEmployees();

Box box = Box.createVerticalBox();
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Y 30. jp.add(box);
31. total = new JTex(Field(5);
32. total.setHorizontal Alignment(JTextField. CENTER):

33, box.add(total);

34, box.add(Box.createVerticalStmt(10));
35. btotal = new JTex(Field(5);
36, bfotal._s'etHorizontal_Alignment(JTextFiel_d.CENTER);
s = e —— — - 37 boxadd(btotal); . — - . — — e — —— =
39. Vac = new JButton("Vacations");
40. box.add(Vac);
41. Vac.addActionListener(this);
42. setSize(300,200);
43. setVisible(true);
44, total.selText(" ");
45, total.setBackground(Color. white);
46.
47. }

48, Hfmmmmmm o
49. public void createEmployees()
50. {

A 51. employees = new Employce[7];

- 52, inti=0;

53. employees(i++] =new Employee("Susan Bear", 55000, 12, 1);

54, employeesli++] = new Employee(" Adam Gelr", 150000, 9, 0);

55. employees[it++] = new Employee("Fred Harris", 50000, 15, 2); —

56. employees|i++] = new Employce("David Oakley”, 57000, 12, 2);
57. employees[i++] = new Employee("Larry Thomas", 100000, 20, 6);
58. Boss b =new Boss("Leslie Susi”, 175000, 16,4);

59. b.setBonus.Days(l2);

60. Boss bl = new Boss("Laurence Byerly”, 35000, 17,6);

61. bl.setBonusDays(17);



62. employees[i++] =b;

63. employees[i++] =b1;

64.

60

66. {

67. empList.add(employees[i]. getName());

s '_'f_68:.._}f'_
.69}

FO-—H

11. public void actionPerformed(ActionEvent e)

72. {

73. VacationVisitor vac = new VacationVisitor();
74. bVacationVisitor bvac = new bVacationVisi tor();

75. for (int i = 0; i < employecs.length; i++)

76. {

71. employees(i].accept(vac),

78. employees(i].accept{bvac);

79. }

80. total.setText(new Integer(vac.getTotalDays().toString());

81. btotal.setText(new Integer(bvac.getTotalDays()).toString());

_ 84. static public void main(String argv[])

85. {

86. new VacationDisplay();

87, }

88. }

File name: DocumentElement.java




- = = = 1.—//'This is the font associated with this object. If the font

4. All elements of a document belong to a subclass of this abstract class.

5 %

" 6. abstract class DocumentElement {

8. #/ variable is null, then this object's font will be inherited

9. //through the container hierarchy from an enclosing object.
10. private Font font;

1.

12. // The name of the style associated with this clement

13. private String style;

14,

15. CompositeDocumentElement parent; // this object's container
16.

17. /...

18.

19, /**

20. Return this object's parent or null if it has no parent.

21 %

22, public CompositeDocumentElement getParent() { : = - -
23. return parent;

24. } // getParent()

26, /*¥*

27. Return the Font associatiated with this object. If there is no
28. Font associated with this object, then retur_n_ the __F_f)nt associated
-29. with this object's parent, If there is no Font associated

30. with this object's parent the return null.

3. #



32. public Font getFont() {
33. if (font != null)

34. return font;

_ 35, ;ls_e if_(D_&lre.nt = null)

62

36. return parent.getFont();

37. else

T38 return null; T

— 39} M getFont) — — — — - — - -

40:

41, fx*

42. Associate a Font with this object.

43. @param font The font to associate with this object
44, */

45. public void setFont(Font font) {

46. this.font = font;

47. } // setFont(Font)

48.

49, j**

50. Return the number of characters that this object contains.
51, %

52. public abstract int getCharLength() ;

53.

_ 54 RE -

55. Return the name of the style associated with this document

B 56. Elemgnt.

57 %/

58. public String getStyle() { return style; }
59,
60. /¥*

61. Set the namd of the style associated with this document element.

62. ¥/

63. public void setStyle(String style) { this.style = style; }



64. } // class DocumentElement

63
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