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'U'Vl'VI 1 

0 

'U'Vl'l.11 

b lJ'U'Vli.l1 h.J"il'Ufi\I .... 
1 'Vlqj zj\I b vif'l 1 

b a\la1l3i'CJ 
"" 

b 1 'U m1-d1 CJ t:.1ir 11lJfi'1lJ'Vl11vi mir CJ 

lJ'Vl11vi CJ1irCJ11'lliln b lJ'U?tmiJ'U n'l31 b bb6'1 

nu .n 1 CJ b fa CJ:IJ1 n'l31 \I Q.I QI , 

CJ'Uan (lJ'Vl11vi mir 2555) 1 

1 

111 iln:W11m?1'1 " .. " 
bzjCJ1'l!1ru 1 'll v 'll I , 

b 1\1 iatJ mru"il 1 n'V!i.l1CJ\!1'U aiif'l11lJ 1 b lJ'U e:i-:i1 .U CJ b 
q q 

lJ'Vl11viCJ1irCJ11'l!iln 1 1 

1 'U 
" 

"1la1i q 

d Q ' 

1mm1"11a 1 i lJ'Vl11vimir CJ11'lliln 

6'l 
u 'll I 'll " 
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bl°l 1'Wfl1"j1 im.1'1?1tn'U 1"j 
'IJ 'IJ ' 

1 1 
'll I 'll , 

1.2 

b bbG'l 'Vl 131 b ei fl1"j ei 
' 

i'Vl tJ 113116'1 { -ru fl1"j'Vr 11 b 'U fl1 { 
'IJ 

1.4 "llv'lH"lllPl"llv.:Jn1"jfln'let1 

eiu tJ bb 
"' 'IJ 

b flbb '\11131 
' 

'Vlm6l tJ"j1•1ul' 11eitJG'l"j1"1lu1t1 b ll'UV16l n zj 1:W fl"j'EJ'lJl°lG'l 
'll d,J 'I 'I 

1.5 bfl1ei.:iijeivilmi.m1"jfln'li1 

1.5.1 eJ1iflbb1i (Hardware) 

(Computer) 1 

1.5.1.1 7 2.3 (CPU Intel Core I 7 2.30 GHz) 
'IJ 

1.5.1.2 bb 8 1 (Ram 8 GB) 
' 

1.5.1.3 1 1 (Hard Disk 1 TB) 
' d 4 11 d ti 1.5.2 bfl"jeJ.:J11vVl1.:Jfl1\J6llv'WIPlbb 1"j (Software) 

1.5.2.1 (Microsoft Windows 7) 

1.5.2.2 bl'Ub61l'Vlnei{mtJ1bed{ 2.2 (Apache 2.2) 

1.5.2.3 5.0 (MySQL 5.0) 

1.5.2.4 (PHP Interpreter) 

1.5.2.5 1 Net Beans 

1.5.2.6 Macromedia Dreamweaver 
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1.6 tl'3:: 
1.6.1 1 

1.6.2 '11?1.ff 

1. 6. 3 b 1 'LI CJ1\3f 1?1t>11 

4 .:::::r.. ' '"':.'lo Q.J Q.J q 

e:i1.Jmru ' ... 

q d 
?le:JUb'Vl 

e:J'UiJ&i rl1 (i,:,i 1J I?! bbi;'l tJ1\311?1t>11 
'U ' 'U 



.:i 
'U'Vl'VI 2 

' . . .:;;:f ti ti .::;::,,. d d QJ d d c::i.. t( dd 

m1l31 fl'W b 1-ei-:i u ?111?1m 'Vll31b V'IB m1"il m1 mru 131 

fl tl11311 ?l { tJ 1fl tl11'1lnn fl fl 11"\J 1 fl'Vl 

b 1 -rt ti nu 

2.1 1 

2.2 
'IJ 

2.3 fl11l 

2.4 
"' 'IJ 

2.5 (Database System) 
"' 'IJ 

q ) 2.6 (Hyper Text Markup Language: HTML 

2. 71 (PHP Interpreter) 

' 

2.8 (System Development Life Cycle: SDLC) 

2. 9 

2.1 'j::b L 
tJ11311 ?l tJ 1fl tl11'1l n !] '111'/J'B1i1 (2551) b ij tl'U bb'1 a-:i 

m1 b llm Yl t1-:i-1iam1tJ iu ti ti 

1 1 

b ll'W 1 tJ mflru'1 n'W 

fl11-iia bn fl a-:i fl 

b ll'W.ff iim1m b 'Li ti'U ti 
'IJ 

-Utiu 1"1l1'Wfl11"1JB1 

a"Ua 1 bb 1 b 
'IJ 

.:':lit. QJ QJ ..::::ii v Q..I t( ' .c::il 
09.00 - 12.00 'W. 'Vlfl1'W"il'W'Vl1 - 131m 

d..J" q " 

- n'11 08.30 -
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16.30 'U.) b 'U'U'V.Je:i{lJ"UB b 
' 

2 - f'!n{ b1'11 16.30 
' 

- 20.00 'U. b?11{ - nm 08.30 - 17.00 'U.) 

lJ'Umru'Vi lJ'U11CJ11 tJ zj\l b 'Uf111"UB b 

bb'1 bb'1 riB'U'1\lijeJ bi f111 
'U 'U 

bi b bb'1 
"" 

b Vll>J 

bde:i 1 i oD1 - e:ie:in 
' 

CJ b f111 1 

b f111 
\J 'll d.J CU'll 

mru 1 CJ 
' 

II .cl QI 

2.2 
'II 

1e:im?I (2551: 18) BTI'\J1CJfl11lJ'VllJ1CJ 1111 (System) 

I '"' 

b lJ'U e:i 'li1 B\I AtJ f1B'U"U CJ n11 'U e:i CJ (Subsystem) 

b tJ?i.mw b 
'U ., ' 

(;11lJ b D1VllJ1CJ b 1 V11nl1?i1'U 

1wtJ'1tl b"U"il1u'U'Vltl (2551) BTI'U1CJm1lJV1lJ1CJ 1111 .ff .ff 
\I d.JdJI \J \I 

11 B b 'Li?!U'U?l'U'U 
'U " ' 

'UB\lflm 'UBn"il1ni!'U?111?1m 'Vlf'f fl\I b lJ'U?i1'U°1i1CJ1 
'U 

tl'U ?I .fl 1W bb 1 f111 bb tl'U 1\16'1\l b 'UD "il"ilD 'U 'Vlf'f BlJ '1 
'U ' 'U 

b b m b"il 2.1 



f1 'Wl.ld ft t:J ft 

(Process) 

(2551) 

(2548); mm (2558); Dennis et al. 
' 

(2015) Object - oriented 

analysis and design (OOAD) 

Object, Class 

bb 1(leJ..:JeJeJf):i..J11 bbn erij?f mi 1 mtJ bb 'U'U 
'U ' 'U 

6 

bb e:i..:i n eJ'U I 'Vl1..:J OOAD 1 

Unified Modeling Language (UML) 

vhif 'U b bB:i..J bbeJi;:tijw1.bti"11e:i..:im131 (Language Units) 

fl'J'U'11'U (Vocabulary) (Syntax) 
'U 

I 1 Diagram 1:i..J1 

bB:i..JbbeJi;:tEJ..:Jb (Graphical Language) 

'111ruiti (2556) e:i6'U1tim1:1..J'Vlmti1111 Vlmtifi..:i v , d.S '\J q 

1 tJ ';j bbm:i..J bb 11'11-U e:i:i..J i;:t ti (91';j..:i1 
.... 'U 

b ti b .LJ15..:i.LJ'e:i:i..Ji;:t 
' 'U 'U 

m 1 b ll'U ti1 n'U 'J1 ti b .fl 1ti1'U1fl'J ..:i e:i:i..J i;:t ti n11 ba:i..J 
'\J '\J &I '\J 

beJ'1 DBMS zj..:i b ni;:t1..:i1 'LI m'J b zje:i:i..J I ti1-ii'e:i..:i 

Microsoft Access, FoxPro, SQL 

Server, Oracle, lnformix, DB2 
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1elm?I (2558: 40) el5rntiri1111vi111tiH11 

nu:o1'U-LJ'el11ri v11vi.U b inu:o1'U-LJ'el11ri i?111111ti 
d.S \I \I d.S \I C\J 

SQL 
d.S 'lJ q q 

Visual Basic PHP zj,:imti1'LI1thbbn1ll 
" 

SQL 'U 
... 

2.2 

DBMS 1-§ 

Program 1-1 DBMS 1-§ 
("11) DBMS 

2.2 1 6J ... .. .. 
1elm?I (2554: 39) 

2.5 (Database System) ... .. 
l"f.niti (2550) 

q v d.S 'U 

bnLJ11111 tJ1 tl'U b 1itJw1ti"11LJ"il n b °1i'U " " 

:01'UoLJel11ri (Database) fiel 'l11111bnLJ \I 6.11 \I , 'll 

11u 1111 boLJ111 bbrl elll n elLJ n'LI b 1,:i 111 " " 
ti b °1i'LI 1 'LI611'W'n,:i1'U11LJ1111-LJ'el11ri 

' " lid «::lit. I tll::R I 0 QJ cf i.I I Ji .:::'iii I d CV Q.I tf Q.I 

bfl'U beJ f1?111Vl fleltJ1'1"1Jel'l?l1'U f1'11'U 61!'1"1Jelll"1 bbrl " ' " 
1 tJ.n1tivii;r,:i 

" ' 
m1iJLJ 

b u1..1 b"1"1JoLJelri1111 bbri bnLJ b u1..1:011..1-LJ'el11ri bbri cu \I I d.S 'U 

1 \I , 'U 
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1e:in1?1 (2558) e:i6'l.J1t.1m1l.IV!mt.1H11 .... " 
1 'LI-LJ'e:ilJfi fl11l.l 

fl11l.l b 'U b n11 

zj\I bb bbm 'IJUruV11 
d.11 \I CV \I 

bll 'Ue:ici 1\l&i fJl.1-LJ'e:il.lfi -LJ'e:il.l n'<il bn'l.Jbb 'l.J'l.J '1Jvi1l.IV11.l1t.1\11'U cu cu 'U I 

VJlJ-LJ'e:il.Jfi b tJ'U'IJe:i\lvime:i\I 1 mbe.J'Un 
" " " 

2.6 (Hyper Text Markup Language: HTML) 

DtU"l11 (2556) e:i5'l.J1t.Jfl11l.JV!l.11t.JH11 HTML bll'U';iUbb'l.J'l.J'IJeJ\I 
v " 

-ut 'Uf11';i b t.J'U 1 u';i bbml.l b 'Ub 1 'l.J b ii-r \lfi b 1 -ut 'U m';i111 b ti'U-rr e:im1l.l 
' " 

bll'Ub.Q'eJV!1 <HTML> .... " .... 
</HTML> HTML <TITLE> ... </TITLE> 

' 
oLJeJfl11l.l b b f1e:i <TITLE> <BODY> 

.... </BODY> <BODY> </BODY> 
' 

2 r11i\ld (9) eJ\lf11';i 1 'l.J';i1l b61le:i4 1 'Lli;r b 1rn 

zj\16'f1l.11';i'1 'Vlt.1 1 V!1 

1t.1'11'1Jr'J\lb1'l.J 161ll'15'U 1 b be:i"l1Vibal.lrnf1 b 

1 b ll'U1'11e1' b n (ASCII " .... 
Code) 'U';iU'IJeJ\lbeJf16'f1';ioLJeJfl11lJ (Text Document) 

" " " 
6'f1l.11';i'1tl1V!'Um'IJ bb 'l.J'l.J bbfi beJ"l1Vi bBl.l beJfid 

" " 
b e:i bbfi e:i m';i 1 i m1Yi n be:i"l1Vi bal.J be:ifir'r 'Iii i;r 

1) ?11l.!1';ii;i 1 1 vJci'-Ue:im1lJ (Text Editor) 

Notepad, SideKick, Word Processing 

2) b 'U Text Editor 1 vJci' b llme:i"l1Vi bBl.!611V1-r'l.J b f11';i 

MS - DOS 3) 6'f1l.11';it;i 

vl1\11'U l'l.J'l.J';i11 bBlJ beJfi bbrl Microsoft Internet Explorer, 

Mozilla Firefox, Google Chrome blJ'U{9)'U 
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2. 7 1 tl·:mn'j11bb tlt=1.n1"tt1t4 be:J'tft4 (PH P Interpreter) 

"ll1ru-a'CJ jilffleJ1'Hlfl1 (2558) ... ' ' 
b'li'U PHP, ASP, JSP, Java 

Personal Home Page 
ii d q .r:::::il 

( 1) bU'U 1 

(2) ijm1bb 

(3) Windows, Unix, Linux Macintosh 

11 Vl rn"llVl b U'U 

1 'Liu'iiJ'iiJu'U Vl bei"llVl b U'U 1 b6B{vJ nei { 
' ' 

(Server - Side Scripting Language) 

'U1u bb uu bei"llVi bB:w beJG'l ni;ru b61lei{ b 

Vlbei"llVl Dynamic Programming 

u b CJ'Ubb V1n b 1 u 

1 'Ubb 1 .php 1 ud 

beJ"llVl fl11 b bel"llffl Hello 

World 2.3 1 

n?111111m 1 beJG'l bb'V11n 111 °1i'Un'U 1 ud 

Hello World b CJ 1 ibb V1 n"llm beJ"llVi bB:W beJG'l b 
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<HTML> 

<BODY> ------- <? --------- echo "Hello World"; -----------</BODY> ------ ?> 

</HTML> 

<? 

echo "<HTML><BODY>"; 

echo "<Font Color=Red>"; 

echo "Hello World"; 

echo "</Font>; 

echo "</BODY><HTML>; 

?> 

2.3 1 bv'lfw bb 'Vl'm L 'Llbv'lfVi bbi'l::n1'n 

bb wrn 

P1.nm1'1m (2558: 7) ., ' 

2.8 (System Development Life Cycle: SDLC) 

mm (2558) flBtJ1f.Jf111l.l'Vllnf.J H11 

1 tfl off bb?f fl'U 11 f.J" b B f.J 

eri 1 b ll'W1TI m1bb ii 1f.J'1ltl 1 'Vlaj fl 

f.Jfi'fl 'fl\l 1off rh 1 \I m11 'fl\lii fl11l.l 
' " 

?1w1runeJ'W 'fl'11°im 
" ' ' 

b "li'Ll bb b 1 off 

m1offm.!tJ?f'W'Wf111vl1\11'W 
' 
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1e:im'1 (2554) e:i5'U1tir111:WV!:IJ1ti 1111 (System 

Development Life Cycle: SDLC) 

3 1) 

2) m1e:ie:imb'U'U 3) '11mw'l11:w11i-:i1'U 1m-:im1 

bb n 1 1 my ibb 'U'U 

"il'Ur11'UVJflfi"ilm1:w r\'111 (Life Cycle) 

iln'l11m 1 fan 1 bn{ 

m111-:i bbl!-l'U b e:ii lil1 1 b b {J'U 1m 'U 

1 bn 1ri1-:im1tl bb 1{ bd b 1tJ1 LJ 

11:wri-:ib Vlrl b 'U 1 u m:w tiri'1ilti bb 1{m 
I ' 

1 u bb 1{b bbl!-l'U 

b 1 bb 1fl 

b \91 b 
' ' 

zj-:i b {J'U 1 ti 1::: 1 m111.:i bbl!-J'U 1m.:im1 

(Project Planning) 2 m1i (Analysis) 3 tl11€l€lflbb'U'U (Design) 4 

m1'l111tfli (Implementation) 5 (Maintenance) 

"" Vl 2.4 

1 
tl1111-:Jbbl!-J'U 

br11-:Jtl11 

2 

3 
SDLC 

d Q,I .c:I .cl 
.f11W'VI 2.4 

1e:i.n161 (2555: 50) 
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.c.QI .dd II 2.9 

nt1'U-a'ti.flil (2555) mru1 'Ut1.:ifim 
' " ' 

Visual Basic Express 2010 Microsoft SQL Express 2008 

off .:11'Ui1f111l.J'*.:l'V'l€l hJ\?it1 t 'IJ1bbfl1l.J€lti b 
" " 

'V'l11ruti.:ifi bu1'V'lri1 (2555) 
' ' 

fl'l31 fl111 b 1 
" 

i'W Microsoft Visual Studio 2010 Microsoft SQL Server 

.:ii1ri11l.l'*.:i'V'lt1ht1ti1 
" 

Q.J Q.J .<:::\ tf 0 .<:::\ .<:::\ ' Q.I iJ' I ..:::9 I .<:::\ tf c::f. 

l.Ju ti l.11 '1.:l'lt1 m b 'LI 'LI fl 11 Pi fl '131 1 bm1:::,.,, 'V'l w.J'U 11:::'\J '\J 'OJ €l "LJ1 ti €l m 'Vl m b 

t 1m 'IJ1bbfl1l.l.fl1'131 PHP 
' 

b b m1v11.:11i.J 1:::'\Jrn1i.J'U fa tii'.i m:::'U1i.J w.Ji.J 1 

f1 fa ti €l fl t1ffi .;fl 'U fl11 

t 'IJ1bbfl1l.l.fl1'131 PHP MySQL " " 
2 fit1 1) 2) 'V'l'U11mi.:11'Ui1m1l.J 

' " 
'*.:l'V'l€l ht?it1 t 'IJ1bbfl1l.J€lti b 

" 
Qiming et al. (2010) 

.:11'Wi"5' ti-db iJtJ1:::'\J'\J m1"5' bb '\J'U'\J1ru 1 m1 zj .:i 1 fl11fl11 ti'U m161t1'Ubb61::: m11 "5' ti 1:::'\J'\J 
" 

.. I 

bf11€l"LJ1ti 

Davis et al. (2013) zj.:ibiJ'U 
' 

1:::'\J'\J "5' bn'Uoff €ll.J61 fl111 i.:11'Ubf1 ri1 ti b€l fl'111 m1tl 11.:i-rfl'131 e:il.161 ti 
" ' " 

ttJWi 1 

Panteleev et al. (2014) 
" ' ' m zj.:11 ioff t1l.J61 fl11tl11.:i-rfl'l31 fl116li€ll.J 

" ' 



.. 

cl 
\J'Vl'VI 3 

' ' Q..I di QJ .tdl di ...:::.. ' .::I.cf c:::t. ' 

b 'Vll"l b fl11"il m 1 b\011 e:J·UJ ffJ'Vl CJ11"11 (;'{ \?11 m rul"! CJ11"11G1l?l1 

l.Jvt11'Vl CJ1i;rCJ11·11.n 11e:iLJ6'111"l!u1-U 'Wm11 'U'U 
d.J' 'II 

3.1 

3.2 

3.3 
... 'II 

3.4 

3.5 

3.1 

be:inG111"l!e:i bDCJu 11 
'II '., 

...... 
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3.1 m .... 

1V1-U el 1 el bbi;i n .... .... .... 

m1"il?fel'Ubb6l'1 bJiinTa"ilel\11 otl\11'U elvhm-a?tel'U bVl (Calibration) ........ 

1 el'U?f el'U b Vi EJ'Ut-i1'U b EJ "i11 n,!'Uv11 m-a b?f'U 1"111161l1 b Yiel"1l el i el 
' 

lJVl11'Vlmi;r 2551) 'Ueln"i11n 

'll 'll I 

1 i b'U 6'l 
'U ci "' cu I , 

1 3.2 

t7 
" 

t t _\91_1_1_'il?l_B_u_1_?1B_u_b_Vi_tiu-• 

J v v 
b'il1'Vl'WTV1 

t 11 L 

, ., 1 
" 

Q.I 4 4 

.d Q 4 4 .dQ,J 3 
ll1'W'VI 3.2 "a:::UUn1"atJ"a'VIT'Hfl"atl.:J1Jtl'Vl'WWJ'U1'tl'U 



• 

3.2.3 
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"il1flm11 m1'1Jel-:im i CJ bb 1 
'IJ 'IJ 

I ?11m1ti CJ fl b iJ zj-:i n1V1'U b -ii'1ti-:i 

b 

'IJ6'1 CJ'lJel-:ioii' elll6'1 1 fl'U bb '<[-:i?f ?11'\.J ?l-:i bb 'U 'U ?11'\.J r\' bb6'1 
'IJ ' 

11CJ-:11'\.J lil-:id 

3.2.3.1 
" " I 

3.2.3.2 
'IJ 

3.2.3.S -iJ'ellJ6't'Vli.11CJ-:11'\.J 
'IJ 

3.2.4 m-aeieimb uu1::'U'U.:111..1 

"iJ1 CJ i b ll'Ubb 1 
' 

3.2.4.1 (Use Case Diagram) 

faCJ11lJel5'U1CJ CJ lii'-:i 3.3 CJ?fbfl?f 
'IJ 'IJ 

flel'U CJ CJ CJ?fbfl?f elel m1 CJ-:11'\.J CJ ?f bfl?f 'U CJ ?f bfl?f "il el-:! 
'U 'U 'U , 'U 

CJ ?f bfl ?f 1 'U bb6'1 ?f bfl?f bb..[-:i ?f bfl bb6'1 bb el fl 'U 
'IJ 'IJ 'IJ 

'Uflmm 
'U\I 'U 'U , , 'U " 

, 'U'U 'U 'U 'I q 

b°1i'Un'U tJ?fmu'U 
'IJ ' 



• 

.... 
. I d , ,,..,. cextend:o 

«lnCU 9> - ----. 
1'2.l"liiJ!'i:DD 

\ 
I 1 
I I 

-------- \I 

1' 

( .. ) 

16 
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3.2.4.2 (Class Diagram) 

(Class) 61 v\'11 'W 
d 

.n1'V'IV1 3.4 

Department Faculty Equipment 
Pref"nc -Ed_Name: Siring -Fa_No: Integer -Eq_Name : Siring 1 1 .. • 1 . -P _No : Integer -Ed_No : Integer -Fa_Name: string 1 L -Eq_Dat : date 

-P _Name : string work at -Eq_Pic : Siring 
1 -Eq_No : Integer 

+title(): Integer -Eq_Detail : Siring 
1 -Eq_Watt : string 

belong to -Eq_ Code : Siring 

1..' 1 .. . 
User 1 .. . 1 1 .. 

-User _Date : dale Preemption 
-User _status : Integer -Pr _Adviser : Siring 
-User _Neime : String 

book to use -Pr _status : Integer 
-User JD : string -Pr _No : Integer 
-User_ Tel : Integer 1 1 .. . -Pr_ Charges : Integer 0 .. 1 
-User_ Gender : Integer -Pr _Approve : Integer Supply -User _Mobile : Integer -Pr _Date_start: date 
-User _No : Integer -Pr Date End : date -Su_Name: Siring 
-User _Email : string -Pr=Name: string -Su_Price: Integer 
-User _Pie : string -Su_No : Integer 
-User _Address : String +preemplionEquipment() -Su_Pic: string 
-User _Pwd : String 

' O .. • 
+selectEquipment( equipmentName : string) 1 +viewstatusPreemplion() 
+login( username : string, password . String) status 
+regislerUser() -st_Name : String 

Conf"llTTlal:ion -st_No: Integer 

. 

1 +statusEquipment() : Integer 

f 1 .. • 
perform I 

!Secondlevel Firstlevel I inform booking 
I 

1 l Role 
-Role _D : Integer 1 1 
-Role _Name : Siring boss I Officer I 
+slatusUser() : Integer 

+approvePreemption() I +selectSeasonService() I 'r +viewDepartmentReport() 

I 1 

IGener.WSer I IAuthorizedUser I 
I ,, I O . .' 

Sp.-- Repair 

I -Sp _No : Integer -Re_Name: string 
-Sp _Price : Integer -Re _Price : Integer 

I Member I Manager I -Sp _Name : Siring -Re_DElle_ent: dale 
-Sp _Pie : String -Re_No: Integer 

1 .. . 1 -Re _Dale : dElle 
+viewFacultyReport() I +detailSevice() -Re_Note: string 

+serviceEquipment() 
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'OJ1 fl fl1'Hl€l fl bb 'U'U bbfl ?111?1'1.Jb VIP! b fl11 

1) Class Department 
Q.I 11 d .di 

2) Class Equipment 
CV 11 _d 

3) Class Faculty 

4) Class Preemption 

5) Class Prefix 
'IJ 

6) Class Repair 

7) Class Role 
'IJ 'IJ 

8) Class Spares 

9) Class Status 
'IJ 

10) Class Supply 

11) Class User 
'IJ 'IJ 

3.2.4.3 (Activity Diagram) 
' ' .di Q.I d di ..::::.. ' .r::::i, f{ 

'U ?I 11 ?f 'U b VI pf b 'V'l €l fl 11'0J 11bfl1 €1.:! :w €11VIEJ11'11 ?Im fl EJ 11'11?11111 

E.111"11.il ?11:w11t1€1€lfl bb 'U'U m1v\'1.:11'U"1Jmm .ff .:11'U 'd.J' 'IJ 

1) 
'IJ 

4) bbm"IJ 
'IJ 

5) 
d .di iJ d .di 

6) 

7) fl11€l'Umifl11'0J€l.:I 
' 

8) 
'IJ 

9) 
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f!1'21·n" 'i:DD 

A 

_L .... 
( I fl';vfl'21Dl;!1'lflLil:<;1'li'Hl 114 Cl'M;i 'iHwil'R," 
'. , I ) 

, ... ... ··-

[i:iml4: = llflil'lfl<;l,-' ... [i:ifl'll4: = 

1 l 
., - ... N I ) l.:!,"JJ ilh/l fl 'iil>l 11 il I . 

./ 

[i:im14: = [i:ifl'll4: = 
w w .. 

L,,. r!u.m,., l","",ll I r ·1. 

[i:ifl'l14: = 
\ 111 

( I I r! il 1\lliii I 
/ '• 

1 
I • 
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"i:UU 

I 
I ·--------·· 

3.6 i;'l'\J bbm"1l 
'U \.ICU 'ti 

L i;'l'\J "1J 
'\I'll 

"i::UU 

' 
J 

l ' U ... 1'iift J 
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'i:JJJJ 

" y L'H4Gll4 ; 
,. 

t 'i!IE fl;)-fl fl"I 'ifl m: - ... t - l\ if fl-i'1'2J E 1J. ii'l fl m: 11-i'IM 11 fl I .I -1 
./ 

( ,jEIJ.ii'lflm: r 
·' 

( t 'i!IE fl;)-fl fl"I 'iif"l'2J"li'2fl I 
... · - - ..... 

l\ iffl'1'2J ';) IJ.ii'l if"l'2J"l"l'2fl 11-i'IM 11 fl I -·, I , I 

( ,jEIJ.ii'lif"l'2J"li'2fl '1 

' ,.--

._f u-uiifl L. -. 

1 
I' 

3.8 bbm'LJ 
'U 'U'U 

1 
'U'U 
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! . • H . 
( '1--------'lll lliSflil'i"l1Jfl"l'ilfl'iililJlillhl1Ulfl J 

j 

c ,;rilfllfl-fililli'ili.:-1 ___________ _; 

1' ll ;;s flil 'i"l1J ii;; l ii11 fl J. 
' ... '---

_, - .. ) U"llfl 

'" • 



3.10 

w 

Al A N A-

L..J- '1-----+--""' ) 

[
,. L.11'-_ _._ _______ __, 
,_ J 

- .. ll"Wfl 

' 

. . 
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3.10 eJU bb'1::: 6!JeJ'J 

0 
rn fl1'jb CJ'U?f 'V!1 ei n 
'U cu dJi 'U 
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JJ.1:rf>l'lU 'i::llll 

" 

I 
·' l' if fl>I 'Mil fl'l "i"lJ il il '1 I l ifil fl1 D fi'l il il '1 ·, J ) -. ··. 

1· 
l if il fl fi'l I I 

\. / 

j l' if fl>I 'MIJi'l:: l i)l)fl 
-1 fl'l"i"ll il12ft fl.fil..ill'il 

------( l if il fl if fl'l U:: fl'l 'iil L 
I 

.I u-iuifl 
-. 

' • 
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ll'l"lf'1'lH 'i:DD 

, . 

I l'iffl'1iil'J,iliil'!ilcf'lHln"i 

J I lililfm &'l'IJ'llil'!ilif'lllln'l 
,' I 

- - . -" I I 11fl'l'IJ'IJiUJ.ilif'l1'1n'l1l'1H"Ol 
r 

l I .-.. -afl 

J) 
!14l'fi11 

) 

'i:DD 

, . 

________ _! ___________ ---
1, 

1nilt1l1iffl'1'>'"Ul'1'l1' I i 8 if fl-1 'Mii fl'l'il' if fl-1 ll ii JtiH '°fl ) 

( IAilfl"MIJ-1'111. 

--- 11iffl'il"Mll'1'l1' 

4 
) 

!14l'f111 
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3.2.4.4 (Sequence Diagram) 

1) 1111eJ:::LLn';ilJ6!JeJ.:irn L tJ'Uer6!Jfl fl fl 
" " " 

'U1:::'U'U m 1 V!lJ LdeJ'llfl'U 

zjflrn otl n{;)m L 1 er6!Jfl 1 

i 1 1:::'U'Uv11m1LL'1111.:i11 i 
" " " 

I li..r!1,"i: * I 
I 

- jJ 

W!!!?ILl 
=True] 

4: - - - - --- - - - _: -

7: .. 1.'1.!.lii111411Jfi'l;.Zhl 
-I 

-I 
I 



• 
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2) 
'U 'U q 'll 'U 

ab b 1 i-:i1'U Iii m iu B'Uzjam i 
'U 'U 'U 'U 

V11n m m i 1 bdaua'Uzja 
'U \I 'U 'U 

'U 'U 'U 'ti q 

I * I I ihi'i:::UU 

I 
I 

- -

.J!!!!I!.) -

_2: _ 

3: 
-

I 

- JJ 
I . ,_ 

114 =True] 

-

4: ilil 

_ _ _ _ 

7: 
- -

I 

8: 

9: _ 

I 

lilfliil"'l'i 

I 
I 

I 
I 

- I 
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3) 6iibrn'U i 
'ti 'ti 'll 'ti 

r:f bb?f b b 1i'l1'U 1 ii1 el'UzjelITT i 
'ti 'ti \J 'U 

V!1n hmiel11f!m m m iX'Liel'Uzjelm i 1 V!lJ 
'll 'U 'U 'U 

1 
'U 'U 'll 'U 

I .... 1 
I 
I I 

_ _2: _ 

3: 
- - ]J 

I 

_!!!!!I!) 
n '114 =True) 

.... ... .... ... .... . . .... 
4: IE------...:. ____ • __ 

IE- - - - .... 
I 

-
10: 

I 
I 
I 

bll'Ub i1r:f b i1r:f 1 i'l1'U ii1 el'UzjelITTi bbfl 
'll 'U 'U 'll 'll 

V!1fl1lJilielllf!ITT m m iX'Liel'UzjelITT i V!lJ 
'U 'll 'U 'U 

-ff €1\1 ?f elllfl 1 el b 
" " " 

n -ff el flbll'U el 1 i bfl u bb?f ITT 
" " " 
fl11 i el wuu 

" 
- nm - b1fl1 " " 



29 

I I !I./ I 
.:::9 -=A q .:;!ii .dil QJ 0 .:!A .:!A ..:::!ii 

b 'Vl CJ'U bl°l'HJ.UJB 1\11 fl'U 'U'Vl 1 fl11 eJ bl°l1 eJ\llJ eJ 

'U 'U 'U 

LB 1 
1\11 fl mi e:i fl LlJ'U 11CJ..:i1'U lil LL61 CJ ..:i1'U mlJ 

3.17 

q q 'lJ 'lJ 

i:hi 'i: IJ IJ I i:hisj1-ii: 19°1Mi1'1 * I I I I l 

looo I 

J 1: 

_2: _ _ 

3: fl '\"il flfu N;: 14 

- I 

- ]J 
I .. .,. -
-

"114 =True] 
4: LL 

E-------------
5: fl '\"D flfu N:: fl 

E- _ _ _ _ 

7: 
- -

I 

I 

IE- - - - - - - - - - - - -

15: 
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s) 
'ti \J'U 'U 'U 

b b 1 off \11'1.J "il1 iue:i'Uzje:Jm -b'bb61 
'U 'U 'lJ 'U 

61'\J bbm6/J 

.LJ'e:i1161?1m6lin 61'\J bbm 6IJ 

11t1 61'\J bbm 6/J .Ue:i1161 

61'\J bbm 6/J t1\11'U 1 'W1tJ bb uu 

I d'i!J!1.J/: Ql!l\il'i:DD * I 
1 

d'ii'i:DD 

I 

.J!!!!l!J ,_ 

IE- - - _::: 

3: 

' I 

- - - lJ 
... 1 

14 = True] 
4: - - - - - - - - --- -

- -I 
- I 

10: 

11: 

-
17: .------1 

. i 
18: 121'<;"11W114LLIJIJLDflOi'1'> 

.. 

lilflif'l'i 

I 
I 
I 
I 



II 3.3 

3.3.1 (Entity Relationship Diagram) .. 

·---------f\o: I 
I 
I 
I 
I 
I 
I 
I 

2 
faculty 

PK Fa No 

Fa _Name 

role 

PK B.2.!.L!Q_ fl-0--()E 
Role_Name 

prefix 

PK LJi!!. i+O--OE 
P_Name 

Faculty 

----ot--
11 

department equipment 
PK 

FK1 

PK 

FK1 
FK3 

FK2 

PK 
status 

De_Name Eq _Code 
Fa No PK St No f+O---------OE Eq_Name 

9 St_ Name Eq_Pic 
Eq_Detail 

I Eq_Watt I 
I Eq_Dat I 
I ------------------------OE FK2 De_No 
I : FK1 St_ No I 
I I ·------0+ FK3 User No I : 2 I 9 I 
I I 
I I preemption I 
I I ' 2 2 PK Pr No I 

' 
users Pr_Name Q 

!.!.llL1!2. Pr_Adviser repair 
Pr _Date_ Start 
Pr_Date_End PK 

User_ID Pr_Charges User_Pwd Pr_Approve Re_Name 
User_Name Pr_Status Re_Date 
User_Gender 

f+O--OE Pr_ TotelPower Re_Date_ent 
User_Address FK1 User_No Re_ Note 
User_Mobile Pr_Date Re_Price 
User_ Tel Pr_Officer FK2 User_No 
User_Email Pr_OfficerDate FK1 Eq_Code 
User_Date Pr_Boss 
User_Status Pr_BossDate User_Pic Pr_Note I 
Role_ID FK2 Eq_Code 

I 

De_No I 
I 

' User_note 
P_No f+0----------------------------2 

Vl:1 .. rn.J5-:i Entity 

m.rn.J5-:i Optional 1 

VllJ1CJ5-:i Mandatory 1 

mnCJ5-:i Mandatory Many 

VllJ1CJ5-:i Optional Many 

fl-0--0E 

f+O.-OE 

31 

supply 

PK 

Su_Name 
Su_Detail 
Su_Pic 
Su_Price 

FK1 Eq_Code 

spares 

PK liRJ!2 
Sp_Name 
Sp_Price 
Sp_Pic 

FK1 Re_No 
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-----<- 'V!lJ1tJG,:J Many with maximum 

PK 'V!lJ1tJG,:i Primary Key 

FK 'V!lJ1tJG,:J Foreign Key 

11 I< (One-to-Many Weak Relationship) 

I I (One-to-One Weak Relationship) 

- J.- - - - - (One-to-Many Strong Relationship) 

n 111 bb6'1::: 88fl bb uu1:::uu 1:01u.if8lJ 6'I bb6'1 :::88fl bb uu1:::uu ... " 
(Entity) 3.1 ... " 

1 department 

2 equipment 

3 faculty 

4 preemption 
W::iJ' 00 1.1.d 

bfl'U"ll8lJ6'1fl1'U1'V!'U1"1!8 
" 

5 prefix 

6 repair 

7 role 

8 spares 

9 status 

10 supply 

11 users 

3.3.2 (Data Dictionary) 
• 'II 

1u:o1u.if8lJ6'11:::uu b Vlial b ti ti ... " 
m11,:i tJd 
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3.3.2.1 (department) 

1) Primary Key: De_No 

2) Foreign Key: Fa _No 

r\'1a6'1.J1CJ: b.lJ'UbbV1l.l.LJ'mJmn'IJzja6'11"LJ11"1J1 3.2 
'IJ 

II 

'II 

1 De No PK Integer 2 

2 De Name Varchar 100 

3 Fa No FK Integer 2 

3.3.2.2 (faculty) 

1) Primary Key: Fa_ No 

2) Foreign Key: -

rl1eJ5'1.J1CJ: 3.3 
'IJ 

0 ., ... ' "" II ... 
fla 'llv'Ub'lll'l'llmrn 

'II 

1 Fa No PK Integer 2 
., 

-

2 Fa Name Varchar 100 
d 

-
-

3.3.2.3 (equipment) 

1) Primary Key: Eq_ No 

2) Foreign Key: User_ID 

3) Foreign Key: De No 

4) Foreign Key: St_ No 

rl1eJt'IJ1CJ: b.lJ'UbbVllJoLJeJlJ6'lbtl'l.JzjeJ6'11"1J1l"IJ1 3.4 
'IJ 
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0 ., 

1 Eq_No PK Integer 5 

2 Eq_Code Varchar 50 

3 Eq_Name Varchar 100 

4 Eq_Pic Varchar 100 

5 Eq_Detail Varchar 250 

6 Eq_Watt Varchar 100 .., ' 

7 Eq_Date Datetime 

8 User ID FK Varchar 20 

9 De No FK Integer 2 

10 St No FK Integer 2 

3.3.2.4 (preemption) 
'IJ 

1) Primary Key: Pr_ No 

2) Foreign Key: Eq_ Code 

3) Foreign Key: User_ No 

l 
'IJ 

0 ., Cl d ... II Cl fl£1 'tl'Ufl 
'II 

1 Pr No PK Integer 10 'ji:i'61l 1 -

2 Pr Name - Varchar 200 -

3 Pr Adviser -- Varchar 200 
4 Pr Date Start - Datetime -- -

5 Pr Date End - Datetime -- - ' 
6 Pr_ Charges - Integer 10 fl1 l 

' 



7 Pr_ Approve Integer 

8 Pr Status Integer 

9 Eq_Code FK Varchar 

10 Pr T otelPower Varchar 

11 User No FK Integer 

12 Pr Date Datetime 

13 Pr Officer Integer 

14 Pr OfficerDate Datetime 

15 Pr Boss Integer 

16 Pr BossDate Datetime 

17 Pr Note Varchar 

3.3.2.S (prefix) 

1) Primary Key: P _No 

2) Foreign Key: -

1 

1 

20 

so 

20 

20 

20 

250 

iJ ii d 
?lm'U::: [( o )1m"il1'Vl'U1Vl 

1))11"il6'1eJ'U/( 1)1elfl11eJ'UWi/ 
' 

(2)ei'UWi/(3)bJei'UWi/ 
' ' 

?lm'U:::[( 1 

fl116'1eJ'U/(3 )eJ'U1iJ] 

i11ii-:i 

Q.I d ii !11 d 
l'U-b 1'11Vlb"il1'Vl'U1Vl 

Q.I .di.I 21.!Cll Q.l..:.:it, 

l'U-b 1'11Vlb"il1'Vl'U1VleJ'UiJI)) 
' 

'Vlil1CJb 'V!I)) 
' 

f11eifi'IJ1CJ: 3.6 
'U 

3.6 
'II 

0 ... .. !II ... 
fUJ 

1 p No PK Integer 5 "' 0 0 ., .. 
- 1'Vl6'1fl1'U1'Vl'U 1'/JeJ 

2 P Name Varchar 10 
0 0 "' .. - fl1'U1'Vl'U1'1JeJ -

35 



1 

2 

3 

4 

5 

6 

7 

8 

0 ., 

1 

2 
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3.3.2.6 (repair) 
'IJ 

1) Primary Key: Re_No 

2) Foreign Key: Eq_ Code 

3) Foreign Key: User_ No 

1"11 a6u1 tJ: b U'Ubb bfl'U 11u 11ii11 tJ6'l::: b B tJ \;] m161iaii bb61liJ 

Re No PK Integer 

Re Name Varchar 

Re Date Datetime 

'IJ 

100 

5 

1 'Um161iaii bb61liJ 

Re Date ent Datetime 

Re Note Varchar 250 

Re Price Integer 5 

Eq_Code FK Varchar 50 

User No FK Integer 20 

3.3.2. 7 (role) 
'IJ 'IJ 

1) Primary Key: Role _ID 

2) Foreign Key: -

r\'1a6u1tJ: 3.8 
'IJ 'IJ 

Cl ' "" lll Cl fl'1 
.., ., ""' ., Role ID PK Integer 11 1'\ll?f ?f tn'U::: fl1'j b 'll1'1\l'll€Jl.16'l - 'IJ 

Role Name Varchar 150 .. ., ""' ., - "11€l?f tn'U::: fl11 b 'll1tl\l'll€Jl.16'l - 'IJ 
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3.3.2.8 bb 1 V!i;'lb 'Ufl1161ifl:i.Jbb'll:l.J (spares) 
'IJ 

1) Primary Key: Sp_ No 

2) Foreign Key: Re_ No 

f11fl6LJ1 CJ: b ll'Ubb Vl:i.Jifl:i.Ji;i btl'U 11 CJi;'l b 1 V!i;i1 'LI m161ifl:1.J bb'll:i.J fl 
'IJ 

J 
1 Sp_No PK Integer 2 

2 Re No FK Integer 2 

3 Sp_Name Varchar 100 

4 Sp_Price Integer 5 

. 5 Sp_Pic Varchar 100 
• 

3.3.2. 9 (status) 
'IJ 

1) Primary Key: Sp_No 

2) Foreign Key: -

f11fl6LJ1CJ: bll'Ubb 3.1 o 
'IJ 

0 ., ... d ... II ... fl£! 

1 St No PK 2 
QJ .. "" Integer 

2 St Name 100 
.. .. "" - Varchar bf)';ifl'l:l.Jfl -

3.3.2.10 (supply) 

1) Primary Key: Su_ No 

2) Foreign Key: Eq_ Code 

f11fl6LJ1CJ: 3.11 
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0 ,., "" II "" lil1fl'U flV '!l'IJfl 'l1Vlil::be!Vfl 

1 Su No PK Integer 10 • 
2 Su Name - Varchar 50 - • 
3 Su Detail - Text -- • 
4 Su Pie - Varchar 50 - 'U • 
5 Su Price - Varchar 5 - • 
6 Eq_Code FK Varchar 50 

., ., 
1'VI"'fl1 fl tu6Vl •• 

3.3.2.11 (users) 
'U 

1) Primary Key: User No 

2) Foreign Key: Role _ID 

3) Foreign Key: De_ No 

4) Foreign Key: P _No 

f"11e:ifi'U1tJ: b.lJ'Ubb 3.12 
'U 

0 ,., "" II "" lil1fl'U flV '!l'IJfl 'l1Vlil::be!Vfl 
'II 

1 User No PK Integer 20 -

2 User ID - Varchar 20 - 'U 

3 User Pwd - Varchar 40 i-:i1'U - 'U 

4 User Name Varchar 100 .. 
-

- • 
5 User Gender - Integer 1 bYl\31 -

6 User Address Varchar 250 ... ' - Vle:ltJ - 'U 

7 User Mobile - Varchar 20 b'Ue:ift i-:i1'U - 'U 

8 User Tel - Varchar 20 b ue:ift -

9 User Email Varchar 50 "" --

10 User Date - Datetime - V .di! tJd CV Vl?lllfl1 -

11 User Status Integer 1 ., "" ., - ?I flT'il tJ -

12 User Pie - Varchar 100 1'tJ?im:an - 'U 
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d 3.12 (\9iei) 

0 "' "" ' ... 
fUJ 'tl'Ufl 

13 Role ID FK Integer 2 

14 De No FK Integer 5 

15 User note - Varchar 200 'Vll.rn.J b 'Vl - ' 
16 P No FK Integer - 2 

Q.I 0 0 !11 .:!I 

1'Vlr:ffl1'U1'Vl'U1'lle:J 

'Vlif 1"ile:i'Vli;rn b b 6'l cu " ClJ cu I 

r:f11r:f'Ub'Vlf"fb m 1 

3.20 r:f1:i.n1t1e:iBu1CJ ll'U 4 

1 bU'U?i1'Uzje:i ... 
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d Q..I d .di ..::. ' q4 .::it. 6' 
'Vlf'fb 'V'le:J m1"il \91 m1 e:i1'Vl mnm 

t11i;r t111·11.n bb 'U'U m . 
3.5.1 1fif111'lh:: Lij'U1::'1.J'l.J 

f111'Vl b 'V113! b 

3.5.1.3 

3.5.1.4 

5 fie:i "6'1'U1'U 4 l°l'U 13.33 
q , 'll 'll 'U q 'U 

5 l°l'U 16.67 "6'1'U1'U 4 l°l'U 'll , 'U 'll , 

13.33 5 l°l'U 16.67 , 'll 6.J q cu 

12 40.00 100.00 . 
./ l 

"iJ 1 f1 f111vl1 bb 'U'U'IJ biJ'Utl b 

3.5.2 

• 

fie:i 
"' 

n L X, 
x = 

N 
(3.1) 
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x 

0 QJ .., 

n bb 'Vl'U "il1'U1'U'U'U'1JB:W'1 
'IJ 

3.5.2.2 (Standard Deviation) 
"' 

'1J B \loLJ B:W'1 '1 b \I b 'U'U 1tJ"ii1 fl fi1 ti b'1'1J f1 W zj\lvl1 b 'a1'U l 1 b\11 ti oLJ B:W'1 '1 
'IJ 'IJ 

SD 

x 

N 

n 

SD= _i_=I ___ _ 

N (3.2) 

bb 'Vl'U 
"' 

' .. 
bb'Vl'U 

' .., 
bb'Vl'U f11'1JB\1'1JB:W'1 

'IJ ., 
0 .., QJ 

bb 'Vl'U "il1'U1'U'1JB:W'1'Vl\l'Vl:W\11 
'IJ 

0 QJ .., 

bb 'Vl'U "il1'UTU'U'U'1JB:W'1 
'IJ 

ti\I b bb?f 11J\lm1:w b 
"' 'IJ q 

il'I d di Ii.I t:.c::i11 I Q.J ..:::9dt:10 I 

m?f1'Ub 'U ti\I b 'U'Um f11m fl bb?f 111\111'1JB:W'1'U'U:Wf11 flm\lfl'Um fl f1B:W'Vl\lf11 m \I 
"' 'IJ 'IJ 
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'U'Vl'VI 4 

&:f Q..I .di! .:;!!ii c::i.. t{ c::i.. ({ c::i.. QJ .. m fl11ial ?f 11?f'W b Vlial fl1'ViJ VI en mM11 fl l.l'V111VI CJ 1'1 CJ 

Black Box Testing 1 'Wfl11 
' .di! i.I 0 

?f el'U b el'Vl1"1.I el i:J 'U 

"il 1fli:J'1fl11VI el'U b VI ia1 U 1 bel1-if ell.Jfi fl 

4 

4.1 

4.2 

4.3 

4.4 
' 

4.1 

" 

"il 1 fl 1'W fl11"1.I el 1 i el el fl ial1?f l.J'Vl11VICJ1i;rCJ11611.fi' 

el'U'11161lu1-W bn'U-ii'ell.lfi 'W1u bb 'U'Ubelfl?111 "1.1-ii'ell.Jfl 
'I 'U 'll 'U 'U 

qi'Vl11 

"1.lel 1 i ru1 "il el'W '., 
b iJ CJ'U 11 CJ belfl?f11b u'U15fl11m i 

' 
b 1'11'Vl'11CJi''W1 'W b 'Ll'W fl11 b mbnm fl 

" " 
ll'Wel'l.J?111flel 1 'W q 

,, "" ' 

'Welfl"il1flel'l.J?111fl 1 nmm1"1.1el 1 i ru'Vf 11 'W ell.lfl CJ1 n'U 
q ., " 

61 1 ell.l'1 1 'W fl111 
I " \I 'U 

61 b 'V!t=i1d'11bll'W1 
'll , cu I 'U 

q 
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4.2 

bdav11m1aamb uu b m1 

1tJ bb uu m1"tJa 1 i fl bd a bb uu I 

vi:w1 'Uihr'ilu'U 1 i.:11'U hh 
'6J ' 

4.3 

"il1 fl ni1Pi { 

:wvi11'Vl 

4.3.1 

4.3.3 i.:11'U 1'Wm11 i.:11'Um1aamb uu 

viiJ1"iJB"tJB.:J1::'\J'IJ °1 i 
4.3.4 

4.3.S fl11bb?f flel'IJ bb?f 

bb?f \91.:111 "il 

"il1flm1tJ1::bii'U"tJa.:irni"il1'U1'U 30 ri'U bbD.:JbU'U s mi:w 
'U 'I 'I 'U 'U 'U 

"il1'U1'U 4 fl'U 13.33 s fl'U 16.67 ' 
"il1'U1'U 4 ri'U 13.33 'I 'U 'U , , 'U 

s ri'U 16.67 12 fl'Ufl\9lbU'U 6.J 'I 'U 'I 

40.00 100.00 4.1 
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• 
., 111 (fl'IJ) 

II 
'tl..:11'1J .. 

1) 4 13.33 
' 'IJ 'IJ'IJ 

2) 5 16.67 
' 'IJ 'IJ 

3) 4 13.33 
' 'IJ 'IJ ' 

4) b m1 
' 'IJ 

5 16.67 

5) 12 40.00 
' 'IJ ' :I 30 100.00 

biJ'Ul'l11l.l-W-:ivrn h'llel-:im 1mi 1 off bb biJ'U bnru'1 b ;a-:il'lru.fl1-w 
'IJ ' 

(Rating Scale) bbU-:JbU'U 5 5 4.2 

., ' 
"' 

fl1111Vl111EJ 
b'tl..:lfJWfl1'Vi 

"" 4.51 - 5.00 

"" 3.51 - 4.50 1 

-Wel1off 2.51 - 3.50 1 'Wel 1 off 

"' 1.51 - 2.50 

"' 0.00 - 1.50 1 

d o v d dv d 
bl.! el'U 11 'U G111G1'U b Vl l"l f111"il f111bl'l1 el-!ll.J el'J Vl Vl'W WJ 'U 1 'lJ 'U Vl G1 el 'U b 'W el Vl1 

G11tl m1Pi 1-:J 6) "il 1 f1 m-if -!11'U G11l.J11tlG11tl , I , \.I ci 

4.3 4.7 
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.. x SD x SD x SD x SD x SD 
4. 75±0.22 4.80±0.18 5.00±0.00 4.80±0.18 4.67 ±0.14 

'IJ 'IJ 

4.00±0.35 3.80±0.33 4.25±0.22 4.40±0.22 4.25±0.17 
' 

4.75±0.22 5.00±0.00 4.25±0.41 4.60±0.22 4.50±0.14 
'IJ 

4.25±0.41 4.20±0.33 4.75±0.22 4.00±0.28 3.92±0.22 
'IJ 

' "" fll1bui'la 4.44±0.30 4.45±0.21 4.56±0.21 4.45±0.22 4.33±0.17 

,, ' ' 
5 4.45 0.22 ' .... 

-x SD x SD x SD x SD x SD 

4.25±0.21 4.60±0.22 4.50±0.25 4.60±0.22 4.58±0.14 

4.75±0.21 4.40±0.22 5.00±0.00 4.80±0.18 4.50±0.14 

4.50±0.25 4.80±0.18 4. 75±0.22 4.40±0.22 4.33±0.14 
;.. 4.75±0.21 4.60±0.22 4.50±0.25 4.20±0.18 4.17±0.20 

' "" fll1bui'la 4.56±0.22 4.60±0.21 4.69±0.18 4.50±0.20 4.40±0.15 
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5 4.55 0.19 e:itJ"l'U ' 
fl .if 1 , , 'ti 'ti 

' 

' ' 

F11111-W.:iwei t" 
,, """' ,, ,, cl 

blil1'Vl'U1'VI 
'II ' 

x SD x SD 
4.75 ±0.22 - -

- - 5.00 ±0.00 

4.75 ±0.22 5.00 ±0.00 
"" "" 

biJ'U b vi1nu 4. 7 5 u'Umm;'i1'Ubvi1nu , 'ti 'I 

0.22 5.00 ' 
bvi1nu 0.00 2 4 88 ' . 

0.11 e:itJ"l 1 tJ1 'UVil"l'V11-:ii1 

.. 
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" " 

x 
4.75 

4.50 

4.75 

4.00 

4.50 
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SD 
±0.22 

±0.25 

±0.22 

±0.35 

±0.26 

"' 

CJ eJ-:i 1 'W m1v\'1-:i1'W"U -tl-:i1'Wlil b -LJ'11 -tl-:i1'W 
" " 

b 1,xm -tl-:i1'Wb .LJ11 -tl-:i1'U 1 
, Q.I 'U 'U 

1'1 
... ... "' ... .,.. 
" ... ... ... • 

x SD x SD x SD 

4.50±0.25 4.40±0.22 4.75±0.22 

4.00±0.35 4.80±0.18 4.50±0.25 

4.25±0.30 4.60±0.20 4.63±0.23 ' "' fl1bilaEJ 

"' "' "' 
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1 b"il'U 

ri11l-l 'W n11"il n111 off bri b 
' m CJ1'lJ bb 6') 

'\J '\J ci \I I 

1 'W bbt-i'W 'LI 
' 

ei1'Vl 'Vl 

l-IV11i'VlCJ1'1CJ11"1J.ilneitJm1"1Ju1-U 5 d..J, '\J 'I 

' ' ii d I .c::::il I V I d I Q..I 

4.4.1 CJ11m 'Vl1fltJ 4.45 611'1.Jb tJ .... 
0.22 eiCJ 1 

" " 
4.4.2 4.55 

mm;i1'Ub vi1ntJ 0.19 eiCJ1 'Wm1 .... " 
1 m1eieimb 1 iwtJtJ 

'IJ 

4.4.3 4.88 
" 
0.11 

.... " " 
" 

b b vi1ntJ 0.26 ei CJ 1 t:lneieimb tJtJm 1 'U m11 
.... " " 

1 
'\J 'I QJ '\J 

1 1l-l CJ 
" " ' ' 

4.4.5 b vi1ntJ 4.49 .... 
bvi1ntJ 0.24 bbCJ 6') 

" " I 

b "il 'U 'fl flbb tJtJl-111 m -if CJ m tJ611l-! 11m .LJ 1CJ1'lJ bb tJtJ 
" " 
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bbe.J 'I.Jn 1 i'U bl°l eJl'Vl tJ1Pl1 ?I (Pl fl 'U eJ 1 \llhh::: fi 
brie:i'Vli1'\J e.Jfl mith::: 1 'U tl1 e.Jfi mi'Lii::: m:::u1'U mi 

I I I I 

b E.J m v11 nu 4.57 '11m u E.J\lb v11nu 0.21 
"" 

s 
1U q \.I 'I 
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'U'Vl'VI 5 

!;11tl ua:eb' ei b!;l'Ue> bb u: , 

-if m.J f;'1 bfl e:i1'Vl CJ 4 CJ m Pl CJ -ii'm.J :U'V!1l'Vl CJ CJ 11611.i1 f1 ti'U f;'111•1rn1i1 
\J cu d.J q 

b .u tJ n 1ru Pi f1ij1 e:i mb 'U tJbb(;l l'lJ tJ 'U 'U '111'1m 'Vl 131 '11:u 11flvl1-:i e:i 1-:i n 
'U 

5.2 e:iil·t.h1m.Jf;'1f111Plf1ij1 

5.3 1 tJ 

' ' 41 0 Q.I 41 41 .c::t. ' .c:,. 6 ..:::. Q.J QJ 

b 'Vll31 f111 bfl1tl.:l:U ff'J'Vl CJ CJ :U'V!11'Vl CJ 1i;'1CJ11611 .fl!] 

ti'U i;'11161151-Ll l'lJ tJ '1 ti'U b tiV11tJ 5.fl 'U '11:U 11fl'11tJi:.ii;'1m1tJ biJ tJ 
' ' 

' ' 
5.1.1 CJ1'J:Ubvi11fo 4.45 vi1n'U ... 

5.1.2 4.55 

0.19 
... 'U 

0.26 
... 'U 

i.I Q.I 6 .:;;:i I d I <v I d 
5.1.5 :Ufl1bui;'1CJ11:Ub'Vl1f1'U 4.49 ... 

.c::t. 6' .c::t..c::t.d Id II d IQ.I Id IQ.I 

b ti'V!1fl 1 bui;l CJ 11 fl1bui;lm'Vl1 n'U 4.57 '11tJb 'U CJ.:! b 'UtJ:U 'Vl1 n'U o. 21 ... 
5 n'1:u i1bbm1'\J:u 

q \I q \J q 

1 tJ1 tJVil31'V11.:!'U1f1 1"iJ 1 
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QJ d .::!I ..::.. t{ ..::.. t( .:::ii. Q.I Q.I 

1::: uu ?111?1'\.J b 'VI 131rn1"ill'lrn1 bm e:i \l:i.J e:i1'VIti11311 ?f m f1ru:::1'VIti1 l"l1M11 :1..1V111'VI ti 16'1ti11·11.n n 
e:ium1·1m1-W uu tJ61i1ti 1 1 tJ u1"16'l1m , d.J 'll q 

1 ud 
"il1flt:.J6'l e:i\lrn .ff \11'\.J fa ti titJ1::: bi1tJ1:::uu e:i ti '1 fl zj\I b ll'U 1 tJ 

11J:1..11 tJVil31'V11\lu1fl"1Je:i\lrn.ff 5 11'ltii1 
'U 'll q 

ne:itJ.a'tifli1 (2555) bb6'l::: 
q 

fati1m tJ1bbfl1:1.J Visual Basic Express 2010 

Microsoft SQL Express 2008 bb6'l::: Qiming et al. (2010) 

miJ bb6'l:::e:itJ mru1 'U:1.JV11i'Vlti1irti bdm Vi tiu1 bb6'l:::m1:1..1 
"' q 

I/ CL.I .di .di Q 6".:::il I 

?f 1:1.J11f;1"1JeJ\11:::'U'U bb6'l1 W'U'U ?f 11?1'\.J b 'V1131 fl11"il l'l f111 b\P11€1\l:l.J €11'VI tJ 11311?1m:i.J\P111:1.J?f1:1.J11f;1:1.J1flfld1 

b°1i'U 11ti\11tJm16/Je:i:1..1tl11\I q q 

f;1 11ti\11tJm11 off \1\11'\.J e:i\ltJ1:::"11:1..1 
q 

b tl m (2555) e:i\ltJ1:::"11:1..1e:ie:itJ 1tJ1:::uu i1 q q 

eJ'e:i:1..11"il 'VleJ\lae:itJ (2553) 

fitJ"1l11 (2553) q 

d .:!I Q.l<=lto I 0 

m1?feJ'U f111"ileJ\I bf11eJ\l:i.JeJ "il?te:iu?f m1e:itJ:1..1 m1"il eJ\I 11ti\11'U m161!e:i:1..1u11 \I 11 tJ\11'\.J q q 

11ti\11tJm11 b 11:1..1(\\1?1tl'u?t'U'Uot'e:i:1..16'l 1 h 
q 

?f1:1.J11f;16'll'1Ut1JV!11?i1\l 1 "1leJ\IV1i.i1ti\11'U oif\11'\.J 

tJ 1m1 24 i11:1..1\I \11tJ?11:1..111f;11 i 
\11'\.J 1 tJ:1..1V11i'Vlmirti 

\>) b nu.LJ bb6'l 1"111:1.JU 6'l eJ l')Jl tJ ?f \I fll 1 \>) bn'U \>) bn'U 

1 tJ1tJ bb utJ.LJe:i:1..16'lm v111 IV!1m1 'll 'I 'U ,, 
II oi/ SJ' 

?1ruV11ti"1leJ\1"1leJ:1.J6'l 
'll QI \I 'll 

1 b l'l m1 \lutJ wmru fl 11tl 11 \11' \?i e:i m 1 
q 

l'l 1\li1tJ i1w 'U'Ufl l'l m1 11 "il ?te:iu bf1 e:i 
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\Pl\I b bb 1 off \11'U 11 
' 

b 'Ufl11 
'U 'U , cu 

1 'UB'U1\Pl\9l v111 bfl'U\Pl'J1:U'<il1 b U'U 1 off b v u 

?fiJ'U?f'U'U LJ 
' 

fl11BB fl bb 'U'U 1 'U fl11Pi h"IJB\I 
' 

bb b 1 
' I ' 

tl'U m off off tl'U vl11 'VILlJ6'!1:w11t1'1B\I u 

5.3 imi'l'L!e:Jbb 'U'J'V11.:I b b ti 
U'Ubb 'U1V11\11 'Ufl11LJ-ruLJ1\I 

' 

5.3.2 1 bb 'U'U:w1fl;fi''U u u 

Excel file PDF file Text file u u 

'lJ 

5.3.3 b i\11'U 1 m 'Ufl11\9111'16'!B'U 1 LJ u 
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2555. 

II qq ' 6' C2.I 6' UML. m.:ib'Vl'V'li: 2548. 
' 

bbi;:i:::'Lll?ltJ1 fl1'lb'Vl'V'li: 
' ' ' 

2552. 
'U 

"111rn-tl'ti MySQL. m.:ib'Vl'Y'li: 2552. 
, \J di \J 'I C\J 

GI II II GI ti V 
. MySQL tl'U'Ua11'U'lW. m.:ib'Vl'V'li: 2556. 

--- GSV CU 't C\J 

II " .c::t. U . QI ti ___ . a'l1.:lb1'UbbeJWWt'tbfl'U'LI PHP MySQL+AJAX JQuery tl'U'Ua11cy'lw. 

2558. 
'U 

1.:iP!-r1?1'U:::. 1 tJ1bm?168vJ, 2544. 
'U ' 

Uf1J"111 HTML5 CSS3 Lbt=t::: jQuery. 
v 

2556. 
'U 

:::: QI II ICll Q Q, I 4 I Q t!G 
€l'U6l.111. n1'lWWJ'Ll1'l:::'UUlilel.:l'Vlel.:I b 'lEJ'Ll'llel.:lflW:::'U'l'Vl1'lll'lfllil . • 

'V'l1:::'Ufl1, 2553. 

'V'l11ruti.:ir1 b i11'V'lf11. • • 
m'l 1 ti " ., ., .,..,... ., ... 
b'Vlfl b 'U bi;'\ 2555. . 

1 'Y'l\Ji;:itl 
v 

2551. 
'U 

2551. 

___ . w.A. 2552 - 2556 

W.A. 2555). €l'Ui;'l11"1151\1: 2555. 
' d.J' 

SQL. m.:ib'Vl'V'li: 2552. " ' 
Oracle Database 10g 

JI 
'll'LIW'Ll!1'LI. Trainlyst, 2551. 
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"' ...... 6lfl°lb6lf?fl.JbVICJ, 2550. 

nti'Wiw1iJ. 'L!e.Hitim. b CJ\11 Vlli: 
' " ' 

2555. 

mm (System analysis and design) 
'II 

iluuaiJu1ru. 2558. 
'II ' 

eJtllJ l<iJ 'Vltl\leJtl'\.J. 'VleJ{b cUl'l b'i£1'LI 

,, ,, ' 
"' ' 2553. 

fam?f 1::'1.Jua11a'L!b'Vlflb;Jeim11ij'flm1. m\lb'Vl'l"4i: 61ibSvimfl-i'W, 2551. 
' " 

ii .:::ii c; rJ.J 
fl1\lb'Vl'l"4i: 6lfbtJVICJbl°l"ll'W, 2554. 

dtl v 'I 'U 

91 d c:f. 

= Database systems. fl1\lb'Vl'l"4i: 6lfbtJVICJbl°l"ll'W, 2558. 
dtl v 'I 'U 
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d CV d 4 .Q ' 

a1"a"a'LI b 'VIA b vrn n1 "a"l\lfl n1"a"bfll"a"fl.:J11fl'J'VI t11A1iif (Jl "a" 

v v 
.c::t, .c::t. Q.J Q.I dc:ilV 0 .<::Ito Q.l...::il 

1vicnl3l1l;'lm (;l,:)'U 

. 
1. 

1:: 'U'U" 11i;'l'U b Vl 131 b eJ \;] f111 eJ ,:iij e:ii Vl 11311 i;'I { i;'l'U 1 lil 
'lJ 'lJ 

b 'Ll'U rn 1'Ufl11VJ(;ll;'leJ'U1::uu m1 

Windows 7 Linux Ubontu14 

2.1 AppServ 

1::uul;'l11l;'l'U b e:i \;] l;'l'U h 1th bbm11 
'lJ 

AppServ l;'l1m1ti1i AppServ 2.4 ;'UhJ 

AppServ-win32-2.5.10 VJ(;ll;'leJ'U1::'\.J'U 

2.1.1 Setup Appserv-win32-2.5.10.exe Run 1e:i61nrii 

liJ::th1f1!)'V!iJ11iie:i Welcome 1 Next hJ n.1 

Welcome to the AppServ 2.5.10 
Setup Wizard 

2.s.:o. 

reMvant system files .Chout t.av...., to reboot yru 

""'''"' 
toccrtinue 

. 

The pMbDlmr couW not be ¥enfied. Ale you -e you tt..i: to 
1unltm1alt-7 
-
.!!...__'. Plbidlef U...,_P....._ 

T# 
From OF'f(.J 

.. w· Pldst. Ywiho1Jdonlyr111soltw.llotlroml)o,bbhen}'OUIN•l 
-- _. ____ ); 

111-wVi n.1 AppServ-win32-2.5.1 O 



2.1.2 License Agreement I Agree n.2 

License Agreement 
Please review the license terms before installing AppServ 2.5.10. 

Press Page Down to see the rest of the agreement. 

GNU LESSER GENERAL PUBLIC LICENSE 
Version 2. 1, February 1999 

Copyright (C) 1991, 1999 Free Software Foundation, Inc. 
59TemplePlace, Suite330, Boston, MA 02111-1307 USA 

Everyone is permitted to copy and distribute verbatim copies 
of this license document, but changing it is not allowed. 

[This is the first released version of the Lesser GPL. It also counts 
as the successor of the GNU Library Public License, version 2, hence 
the version number 2 .1.] 

If you accept the terms of the agreement, click I Agree to continue. You must accept the 
agreement to install AppServ 2. 5 .10. 

v 

<Back Cancel 

n.2 AppServ-win32-2.5.10 License Agreement 
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2.1.3 AppServ Next (ri1 default fiei 
C:\AppServ) n.3 

Choose I nslall Location 
Choose the folder in which to install AppServ 2.5.10. 

Setup will install AppServ 2.5.10 in the following folder. To install in a different folder, cick 
Browse and select another folder. Click Next to continue. 

Destination Folder 

Space required: 56.4MB 
Space available: 30. lGB 

<Back 

Browse ... 

Cancel 

n.3 AppServ-win32-2.5.10 Choose Install Location 



d 
'Vl fl.4 

Select the components you want to install, clear the components 
you do not want to install. 

AppServ Package Components 

0 Apache HTTP Server 

0 MySQL Database 

0 PHP Hypertext Preprocessor 

0 phpMyAdmin 

-
<Back Cancel 

n.4 AppServ-win32-2.5.10 Select Components 

60 

2.1.5 (Server Information) 
'U 'U 

(URL) Next 
'U'U 

d 
fl.5 

0 AppScrv 2.'.>.10 Setup f-J [)( 
Apache HTTP Server lnlonution 

Please yo.x server's information. 

Set- Name (e.g. www.oppservnetwork.com) 

www.lab-sci.ubru.ac.th 

Admnstrator"s Email Adch5s (e.9. MbmasterllP<Jnal.corn) 
webmasterClab-sci.ubru.ac.th 

Apache HTTP Port (Oefd : SO) 
13(1 

-
<Back Cancel 

n.5 AppServ-win32-2.5.10 Apache HTTP Server Information 
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2.1.6 MySQL Server (Password) 

root (Character Sets and Collations) • • 
Install fl.6 

".JAppServ2.S.10Setup ['5(1 
MySQL Server Configuration 
Configure the MySQL Server instance. 

Please enter Root password for MySQL SerYer. 

Enter root password 

I •••••••• 

Re-enter root password 

MySQL Server Setting 
Character Sets and CoUations 

DOid Password support (PHP MySQL AP! function.) 

D Enable JnnoDB 

n.6 AppServ-win32-2.5.10 MySQL Server Configuration 

2.1.7 mySQL Server 
d i.I d 

Completing the AppServ 2.5.10 Setup Wizard b'V'lfl 

Start Apache Start MySQL Finish fl.7 

·-P'efiewaitM*App5etv2.5.l015bel1Qf1staled 

-/ 

Completing the AppServ 2.5.1 O 
Setup Wizard 

AppServ 2.5.10 has been installed on your computer. 

Ckk finish to close this INizard. 

Apache 

MySQl 

Cancel 

n.7 AppServ-win32-2.5.10 Completing 



fl.8 

2.2 

l App\trvllpen llroier:t ') 'J 10 MJCro!:oll lnl!!rnel txplorer 1-r'f" 1'5< 
FM Edi: 11- Favorites Tools Help 

•' =: / S-ch F.wortes • ..,, . .:'.!! • ,, Li 3 

The AppServ Open Project· 2.5.10 lltl\t-fu 

l/. phpMyAdm1n Dn.tabeise ager nefi,. 2 1 D J 
'!) PHP Information nefh 5 2.6 
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