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retrieve the high precision satellite raster images through a wireless network instead of the 

vector maps stored in the pocket pc to help the field data collector to access the target area 

quickly. 
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the created image sending method, by using the retrieved specific input forms from the 
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in data entry and to help the field data collectors to reassured the acquired data correctness 

while operating in the field to reduce losses in menpower, times, and travelling costs due to 

returning to the site to correct the wrong data. 

The results of this research are the development of the proper method for sending 

the satellite images to use with the field data collection work by cutting and sending images 

along the direction of a field worker's motion and then use the developed method to create 

the usable field data collection system. 

Department: Computer Engineering 

Field of Study: Computer Science 

Academic Year: 2008 

Student's Signature ... .. A'~I".' ... {,.~ ...... .. .. . 
Ad ' 'S' t L-.L. ..t-L visor S Igna ure~.-:;. -.. ~ .............. .... ........ .. 

Co-Advisor's signature ......... . ~ ... ~ .. ... .. .. 



~ ~ fI QI ~ 0 d t i " 31 <d ~ d '" 1& 
1'Vl tJl'U 'Vl 'U 1H1 'U'U'U ffllJ 1'i fI ffll 'j 'il mn~ ~ ~ 1 tJ~ 'IHI n 'j l'U '\.ItI 'U'Vl 'j ~ fl W til 'il1'i tJ'Vl u 'j nEll . . 

1'VltllU'Vl'Ul Hff.1Jt1JitJ lff1'i'iW1W'lffJ('1 U('1~tIl'ill'j6~u~mn1'VltJ1U'Vl'Uyji1lJ 'jff.1itJ l~tJ~1'j'b''U 

~i"'" , "".. .,'" '" .... , Clf~ ~ 'I1fl11lJ'b'1tJ1'11('1t1 fllU'U~'Ul ~('1t1~'il'UU'U~'U1U'U1'Vll~ 'I1fl11lJ'VllJl'Vlltll 'il ff U('1~f11('1~ 'il • 

~ , 

ffl'11 1'U'Ii'U ~tl'U f11 'i't~\~JJ'U 1 '\.I tI'Utl'Ufl W 'U 111 'Vl i lJ 1 fl 'jClftl~~ U ('1~ 'U 111'Vl tltl'j llfl ('1 Yi i,;' H~~ • 
4 ..:!I Q,I .. .I fI rI " d Q,I I ... f 

Ifl 'j tl~ lJ tl'Vl \lIll 'U 11 ~ 'U 'U ClftlYi ~ U 1 'j U ('1 ~ 'j ~ 'U 'U! 1 'U '\.I tllq! ('1 'U tl '\.I tl 'UfJ W 'VllJ 'Vl \lIll 'U lff1 'U u 'j ~ n tl'U 

Clftl~~II1{ zedgraph (GNU LGPL i'U 2 .1) ffl'111'U~1'UUff~~H('1f)'jl~Iff''U 'Utl'\.ltl'UfJW'U111'Vl 

.d1l)" '" • .1.... ~ i"· , " ~ , Earth Resource Mapping 'Vll~H('1~ClftlYi~U1'j Image Web Server Clf~ ~'Ul1J1 'b'IU'UU'I1('1~ 

Q,I 0 Q,I ... .1" tI '~i". ,"'" ,.Q ~ d' Q,I 'Vl\llll'Ul ff1'l1'j'UClftlYi~U1'j Dia (GNU GPL 'j'U 2) Clf~ ~'UllJl 'b'1'UtJ'UUH'Ufll'Vl 'U1'VltJl'U'Vl'U1i~'U'U • 
~ 

ij U('1~'Utl'Utl'UfJw The GIMP Development Team ffl'111'UClftl~~II1{ GIMP (GNU GPL i'U 2) 

~ ,,,. i· I,"'" '" , '" "'" ......! Clf~ ~'Ul u 'b''il~I~'jtJlJfll'Vl 'U1'Y1tJl'U'Vl'U1i~'U'U'U 

~ , 

""',, " "'" ",,".1 '" ~~'Vl1tJ'U 'Ul'VlI'ill'Utlf)'jl'U'UtI'U'Vl'j~fJW 'U~llJ1'i~l 'Vl 'I1f11'j~uf11'j~ fl11lJltll 'il ff U"~fltltJ 

I~'U fh~~' 'ilUri~l'Vll~l~"tl~lJl 



OJ 

tlll1JW 
u 

v 
'I1Ul 

"' . '1 lJ 'Vl fWW tl flllll 'Vl tJ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 'I 

lJ'Vltl~~tlflllllti'lnqll ..... . ..... . ..................... . .. . . ..... ... . ... . . . ...................... .. . 11 

'" '" _I 
n~~m·nJlJ'j::f)1ff ...... .. .. . . . ... . ..... . .. ... .... .. ..... . ....... . .. .. ..... . ... . . ... .. . ......... . .. ~ 

ffl'j-Uty .. . ..... .. . . ... .. ..... . . ... . .... .. .. .... ... .... . ... .. .... . . . ..... . ..... .. .. .... ........ ... . ... .. 'lI' 

ffl'j-Uty~l'jl'1 .. .. ... . . .. ...... .. .. .. . . .. ... .. . . .. ... ... ..... . ...... . ..... .. . .. .. . . ... .... . . . . ... . ... ty 

ffl'j-Utyfll~ ... ..... . . . . .......... . ...... . . . ...... .. .. .... . .. .. . .. .. .... . ...... .. . . . . ....... ... . ... .. . Q 

.d 
lJ'Vl'Vl 

1 lJ'Vl'lll ..... . . . .. . .. . . . ... . .... . .. . .. . ...... . ..... . .. .. . . .. ..... .. . .. . . .... . . ....... .... . .. .. .. ... . . 

1.1 fll1lJlth.nJllm::fll11Hhtlty'IJtl'l1lty111 .. ...... ... .. .......... ... . .... .......... . 

Q,I 1..1 tI .r::). Q.I 

1.2 1~t:! 'j::ff'lfl'IJtl'lf)1'jll1tJ . . . .. . .... .. . . . ..... ... . .. . . . .... . ... .... . .. ... . ...... .. . 2 

1.3 'lJtllJl'IJ~'lJtl'lf)1'jl~tJ ... . . . . . . . . . .. . . ... .. .. . . . .... ... . . .. .. . .. .. . . . . .. .... . .. ...... 2 

_I <; .. .d • '1~'" 
l.4lJ'j:: W'll''W'Vlm~1111:: ~'jlJ .. ...... .... ........ .. ..... .... ...... ........ ...... ...... 2 

1.51~filtu'Wf)1'jl~tJ .. ... ..................... .... . ...... .. .. . . .. .. .. ...... ....... ....... 3 

~ ClCVdd" 
2 'VlqllQU"C'I::'11'W111tJ'VltntJl'IJtl'l . .. ......... .... ... . .. . ...... . . . . ......... .. ... .. .. .... .. .. . . . .... 4 

Ad d " 
2.1 'Vlqll~'VltntJl'IJtl'l . .. . .. . .. . . . .. . .. ....... . ............ . ... .. ... .. ... . .... . .. ... . . . . ... 4 

<; <; d.d.d ~ 
2.2 l'Vlfll 'W l"C'ltJ'VltntJl'IJtlL . .... .... .......... .. ..... ..... .... .......... .... .. .. .. ...... 11 

.c::i.d " 2.3 lJl~'j!l'W'VltntJl'IJtl'l . .. ... . . . . ... . . .. . . . .... ... .. .. . . . . ....... .. .............. . . . .. 13 
.. 

Cl CV ,. d. d. " 
2.4 ttlnff1'J '11'W ll1tJ U"C'I:: lfl Hf)1'j'VltntJl'IJ tlL ........ ... .. .. ...... .. .......... .... 17 

Q.I .c.v::ld i" " 3 f)1'j~I'lI'Wld1mtJn 'lI''11'W'lJtllq!"C'Ifll~. . . .. . .. ... . ..... . ... .. . ... . . . . .. . . . .. .. . .... . . . .... .. . . . 20 

3. 1 'VllJ'Vll'WI'Vlfl1'W 1 "C'Ithm::l~f)1'j I~ tJn 1 ~ '11'W,j'm.!"C'Ifll~ 1 'W 1111 ~-U'W U"C'l :: 

~ . '" 
'lJtl1l1n~ . . .. .. .. .. . .. . ... . . . . . ... . ... .... . . . ... . .... . ........ . .. . .... ... .......... ... . 20 ' 

'" _I'" _I "'d d 1~ ~ 
3.2 U'Wlfl~f)1'jlJ'jlJlJ1 'I l1if)1'jl'jtJn 'lI''11'W'lJtllq!"C'Ifll~ ..... .. .......... .. ..... .. .... 23 

Clod. I Q.I " 

3.3 f)1'jtltlnUlJlJl1if)1'jff'l'jlJ'lJtllq!"C'Ifll~ ... .. .. ...... .. . .. .. ...................... ... 24 

Cld'" ..:!I. II 

3.3 .1 f)1'j tltlnUlJlJl1if)1'jff '1'IJtllJ"C'Ifll~1l1mfl'jtl'lUlJ'lJltJ . . . . . . . . . . . . . . . . . . 24 .. . . 
~ Q.I" a ~ I 

3.3.2 f)1'jtltlnUlJlJl1if)1'j'jlJ'lJtllJ"C'Ifll~'Vllfl'jtl'l"C'ln'IJltJ .. .. .. .. .. . .. .. .. .... 27 .. .. 
'" .. ~ ~ 

4 f)1'jllfl'jl::l1fll1lJ~tl'lf)1'jlm::ffmlJ~tJm'jlJ'j::lJlJ . .... . . ... . .... . .. ...... .. . . ... ... ..... 31 

'" .. ~ 
4.1 f)1'jltfl'jl::l1fll1lJ~tl'lf)1'j'IJtl'l'j::lJlJ ........ .. ................ ....... ......... .. . 31 



,., 
't'iUl 

4.2 d1'Ulh ~ f1tlu'\Itln~uu .. . ... .. ...... .. . . . . . ... . .... . . . ...... ... . .... . .. .. ...... .. . 32 
. . 
~ ct t , 

4.3 ':i~UUH 'Hmtl~mJ'\Il{j .. .... ...... ......... .. . . . .. . .. . .. .. . ... .. . . ... .... . .... . . . . ... 32 
. . 

" ~ ct " 4.3.1 ':i~UU!l'U'\Itl1q!"Yll~H~Lmtl~UlJ'\Il{j . .. . . . .. . . .. . . ... . .. .... ....... . .. . . 33 

tI tI ' 4 I' 
4.3.2 C)ftlvJ~U1':i~U"':i~UUYll~rJ.:jLfI':itl~UlJ'\I1{j . . .. .. . . . .. . ...... . .. . . . .... . . 33 . . 

rJ a , 4.4 ':i~UU ~Lmtl~'Jf1'\11{j ......... . . . ... .. . .. . . . .. . . ........ . .. . . . . . ....... . . . . . . ... ... . 33 

vJ'" '" oj " 4.4.1 C)ftl ~U1':i"Ufffl~f1WHL"~Lf1U'\Itl1q!" """ "" """" " " " " " "" "" '" 33 

C). ," .::::.. d 
4.4.2 f1l':i"~fI~tlfl1{jU':if1l':i"nu .. . ..... .. . .. . . . .. .. .. . . . . .. . ... . .. . .... . .. ........ 33 

4.5 UH'UflTV~f1l':i"111"'\Itl~.,j'tl1q!m~fi'u~~~fI (Context Diagram) ... . . .. .... .. . . 34 

Q,I ... .1 rI rI.a , I 

5 f1l':i"tltlf1UUUU"~l'l\PlJ'U lC)ftll"t~U 1':i LfI':i tl~UlJ'\Il{j . . . . .. . .... ... . . .. .. . . .. . .... . .. . . . . .. . . .. . .. 35 

" 5.1 f1l':i"tltlf1UUU!l'U'\Itl1q!" .. ... . . .. . . ... ... .. . ... . . .. . .. . ... . .... . . . . ... ... . .... ... .. . 35 

vJ'" '" ~..,j" 5.2 f1l':i"tltlf1UUUC)ftl ~U1':i"~U"':i~UU'YI1~ ~Lmtl~UlJ'Ul{j .. .. ........ .. .. .. .... .. 37 

""'" oj" 0 oj" 

5.3 11if1l':i"Lf1U'\Itl1q!"U"~UUU"'1"tl~f1l':iLf1U'\Itl1q!"" " """ " " " "" "" "" " '" 37 
tI '.J. 1 1 

5.4 ':i"1{jf1l':i"m9Jf1l':iw1'U':i"~uurJ~Lmtl~UlJ'\Il{j . .. .. .... ... .... .. .. . ....... ....... .... 38 

5.5 lLml~'" f1lnh~l'U 1'U d1'ULfi ttl~U~.,jl{j hw 1 ,*UH'UfIll'lf1l':i 111" 

" , '\Itl~'\Itl1q!"{jtl{j (DFD Fragments) .. ... .. ... ... ........ ...... ... .. . ..... ......... . 50 

cv rI rI • 4 , I 

5.6 f1l':i"l'l\PlJ'U1C)ftlvJ~U1':i~U"':i~UU'YINrJ~Lmtl~UlJ'\I1{j. . . . .. ... . ... . .. . . .. .. . .. . . 68 

CV Q,I , " 

5.7 f1l':i"l'l\PlJ'Ul':i"~UU~flff~'\Itl1q!"fIll'l ... . .... ... . . .. .. ...... . . . . . . ..... . ..... . . . ..... 69 

Q.I Q,I d. vJ rI " 5.8 f1l':i"l'l\PlJ'Ul':i"~UU"'flL~':i{jlJ t1':ilJf)':i tlf1'\1 tl1q! " .. .. ... .. .. ....... ..... ...... .. .. .. . 70 

73 

QI .::::.. tI jJ 

5.10 f1l':i"l'l\PlJ'Ul':i~UU1Lml~11'\1tllJ" ................... ..... ...... .. ... ..... ...... .. 74 .. 
.... .. " oj" 5.11 f1l':i"l'l\PlJ'Ul':i~UU~fI~llJLff'U'YINLf1U'\ItllJ" . . .. .. ... . . .. ... .. ... .... .. .... . .. . . 76 .. 
QI QI'" 5.12 f1l':il'l\PlJ'Ul':i"~UU':iUff~'\Itlfl11lJ .... . .... ....... ..... .... .. ... .... ...... .... . .. . .. . 78 

Q,I Q,I .::::...::::.. .. y1" 
5.13 m':i"l'l\PlJ'Ul':i"~UU"'flm':iff'YI1iL'\Il 'lf~1'U .. . ............. ........ : ...... .. ......... 79 

5.14 m':i~\PlJ'Ul'lJflrllt4'~Lflttl~U~.,jl{j 1'\.Jd1'UffUUff'4'UmH'~h~1'U ........... . 84 

Q.I ~o' rI ~ I 

6 m':i"tltlf1UUUU"~l'l\PlJ'U1C)ftl ~U1':iLmtl~'Jf1'\11{j . .. .. .. ..... . .... . .. .. .. . .. . ... .. . . . ... . . .. . . 85 

.::::.. d.4,::::" I " 

6.1 m':i"tltlf1UUUU':i"m':inULl'ltl~fI~tl!l'U'\Itl1q!"" "" " """" " "" """ """ " 85 

vJ'" ",oj" ~..,j , 
6.2 m':i"tltlf1UUUC)ftl ~U1':iLf1U'\Itl1q!" ~Lmtl~'Jf1'\11{j .. . . . . .. .. ... ... .. . .. ... .... .. 86 

6.3 ':il{jm':i"m9Jf1l':i"w1'U':i~UU~~Lflttl~'Jf1.,jl{j ... ... .. ...... . . ...... .... ....... ...... 87 



ilJ 

'" '" 0 1 I .,j I 'I 1" ~ 6.4 "'Hml~'\1fl1'j'YIHltJ tJff1tJ!mtl~~f)'\mJ l~tJ 'b'u~tJm~fl1'j 1'11~ .. 
" I '\Jtl~'\Jtl1q!~tJmJ (DFD Fragments) ....... ... .. ........ ... . .. ..... ......... ... ... .. 89 

Q.I vJd' tid Y ~ ~ , 
6.5 fl1'j~~tJ1C)ftl l1U1'j!f)U'\Jtl1q!~ ~!mtl~~f)'\JltJ .... .... . . . . . . . ...... ... . ........ 92 

Q.I Q.I do Y 
6.6 fl1'j~~tJl'j~UU'jU!'jtJ~'\Jtl1q!~fI1~ . . ....... . .. .. .. . ... .. . . . .. .. .. ... ........ . .... . 93 

6. 7 fl1'j~\JJJtJl'i~UU!~lJ!~lJ~n~111Q. . . .... . ...... . .. ... ..... . ... . .. .. .. . ........... 94 

Q,I " 4 ~ tI Y Q.I <Q.a.t 1 "..:1 6.8 fl1'j~\JJJtJl'j~UUfltJfltJ tl'jlJf)'jtlf)'\Jtl1q!~111Q~f)11 f)~!fltJ.:j .. . . .... ... ....... 96 

'" I " "''' Q" i I .,j i 6.9 fl1'j~\JJJtJl'j~UUff~'\Jtl1q!~U~~'jUU~.:j!f)U'\Jtl1q!~ lJl1H!~tltJ '\J . . . ....... . ... . 97 

Q.I Q.I , " 

6.1 0 fl1'j~\JJJtJl'j~UU'jUff.:j'\Jtlfl11lJ .. . .................. .. . ... . .. ...... ............ 98 

• .1 '" '" 7 fl1'j'YI~fftlU'j~UUC)ftlTtl1U1'j ... . ...... ... .. . . . ... .. ... ... ... ............ ....... . . ........ . .. .. 100 

QJI Qld." 

7.1 fl1'j'YI~fftlU'j~UUl1~ff.:jU~~'ju!'jtJ~'\Jtl1q!~fI1~ .. . ................ . . ... . . ...... . 100 . 
7.2 fl1'j'YI~fftlU'j~UU!~lJ!~lJ~n~111Q . ............. ............................ .. . 102 

" ""IyJ'" " 7.3 fl1'j'YI~fftlU'j~UUff'jl.:jU~~fltJfltJ tl'jlJf)'jtlf)'\Jtl1q!~ ........... .. . .. ........ 103 

I " 7.4 fl1'j'YI~fftlU'j~UUff .:j'\Jtl1q!~........ .. . ........ .. ............... ... .... . . . ... . .... 106 

'" "''' 7.5 fl1'j'YI~fftlU'j~UU1!fI'j1~'\1'\Jtl1q!~ ... . .. ... ... .. . .. . .. . ......... . .. . .............. 107 

'" " Q" 7.6 fl1'j'YI~fftlU'j~UUl1~111lJ!fftJ'YIl.:j!f)U'\Jtl1q!~ ....... . ... . .. .. ... .. . . .... . . . ..... . 110 

'" I " 7.7 fl1'j'YI~fftlU'j~UU'jUff.:j'\Jtlfl11lJ .. . . .... .. ... .. ... ....... .. ... ... . .... . ... .. .... 110 

Q,I .Q ct" 1" 7.8 fl1'j'YI~fftlU'j~UU~~fl1'jff'YI1H'\J1 'b'~ltJ. ............ . . .. .. .. ... .. ......... . ... 112 

.1 '" '" "'.1 " 8 ff'ilJ~~fl1'j1~tJ tlfllJ'jltJ~~ U~~'\JmfftJtlUtJ~ .. .. .... . .. .. ...... ......... . . ..... .......... 114 

.1 '" '" 8.1 ff'ilJ~~f)1'j1~tJ ... . . ....................... . ..... . ... .... . . ..... . .. ...... ..... . .... . 114 . 
4C:).tI i1 " 0 Q.I d ~ Q.I 

8.2 tlfl 'jltJ~~ ty'l11 U~~'\Jtl~1f)~'YI~U~1f)fl1'j1~tJ.. ...... . . . . . . . . . . . . . . . . . . . 114 

" 1 Q.I ,.cS 8.3 '\JmfftJtlUtJ~ U~~UtJ1'Y1H tJfl1'j~\JJJtJl11mtJtl.:j ..... . ... .. ........... . . . . . 115 

" '" 'jltJf)l'jtll.:jtl.:j ...... .. . . .... . ...... . .. . ............ . ... ... .......... . ... . . .. ..... . ... .... ........ . 117 

fllf1~tJ1f) ......... ..... ..... . ... . ............................... . .......................... ........ . 119 

d 1 '" d " fI1f1~tJ1f) f) 'jltJ~~mtJ~ tJfl1'j~~!'jtJ~'\JtllJ~fI1~ ... .. . . . . . .... ..... .. . . . ... ... .. . 120 .. . 
d ,,~ .Q 

fI1f1~tJ1f) '\J 'jltJ~~!tltJ~111'jl.:j!ltJ'\Jtl1q!m~lJ!l1lJ. . .... .... . .. ...... .... . ......... 123 

d 0 Q.I .Q <Q. 

mfl~tJ1f) fI 'jltJ~~mtJ~'It~fI1ff .:j!~lJ!l1lJ .. . .... . .............................. . . . . 126 

mfl~tJ1f) .:j 'jltJ~~!~tJ~ 1tJfl1'j'YI~fftlU'j~UU . . ... ... .... ........... . ........... . 130 

11 Q.loQ".cl Cl <Q. tI 
'j~111rj!'\JtJtJ1'Y1tJ1tJ~tJ1i ....... .. . .. .. . .. .. ...... . .. . . .. .. . ..... . ..... ...... .... ....... . .. .. . 143 



Sf 

V111H 't1'Ul 

5.1 
tI 0 Q.I 4 1 I 

11tlf)l1m~f)l1tu ff1'l1nHflH).:IUlJ'\.I1tl ............ ... . .... .. .. . ......... .. ......... 38 

5.2 
.-, . 

-CII~ "'.::to QlY," 1'r:l0Q.l 
11tlf)l1ff'YIli UCl~'I1'U1'YIff1'l11'Uf;j ~.:I1'U 'U .:Iff1'Ufl.:l1'U . ..... ............. .... . 80 

6.1 
tI 0 Q.I 4 , 

11tlf)l11Wflf111tu ff1'l11'U1f1H).:IClfl'\.lltl.. ..... . ................. . . .......... ...... .. 87 . ~ 

fl. 1 clfl1:ltu:::;UCl~1tJU'U'UflU 11 tI.:I uflmj'tllJClfll'Vi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120 .. ~ 

'\.1.1 Ufffl.:l1 1tlCl:::;16t1f1 fl1 1 1.:1 1'U 1~'U'U ............ .... .. ... ................. ........... .. .. . 123 

.:1.1 " '\.Itll,dCl'YIflfftl'U . .............. ... . . . . ..... ... . . ... ....... . ...... . . . . ..... . ... . . . . . . .. . . ... 131 

.:1.2 d " f)l1tltlflU'U'Ufl111.:l1fl'U'\.ItllJCl .... . ........... .. .................. . ...... ........ . ..... 132 
~ 

.:1 .3 " '" " d Ufffl.:l11tlf)l1'\.1tll,dCl'\.ltl.:lf)ln'U'\.Itll,dClu'U'U1f1lJfll'Vi ...................... ...... . .. .. 133 

.:1.4 
y Q.I Y 'I 

11fffl.:l 1 1 tlf)l 1 '\.I tll,d Cl'\.l tl.:lf)ln'U'\.Itll,dCl11'U'Uffl'Ufl1.:l .. ...... ... . ... ... ..... ......... . 134 

.:1.5 
Q.I 1" Q.I 

11fffl.:l~Clf)l1'Y1f1 fftl'Uf)l1 1'U ff .:1'\.1 tll,dCl'el fl1:l 1 .. ... . .... . ..................... .. . . ... . .. 13 7 

.:1.6 
Q.I ," Q,I , Q.I f " 

11fffl.:l~Cl1'Uff .:I'\.ItllJCltlfl1:ln lm'Uff .:I'\.I'ellJClfll'Vi ... . ... ....... . ........ .... . . ... . . . . 139 .. ~ 

.:1 .7 
o "~Q.I 

11fffl.:l ~Clf)l1'Y1f1fftl'Uf)l1'U 11'\.11'Viflfl. . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 141 

.:1.8 o "" 11fffl.:l~Clf)l1'Y1f1fftl'Uf)l1 t.!l1 '\.I1'\.ltll,dCl . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 141 

.:1.9 
. . 

..:!I I Q.I " 4 1 1 

11 fffl.:lf)l1'Y1f1ff'el'U1f11 tl.:l~fl'\.llm'U'\.Itll,dCl1l1fl1m tl.:l11lJ'\.I1tl ... . .... ..... ... ... .. ... 142 



2.1 

3.1 

3.2 

3.3 

3.4 

3.5 

3.6 

3.7 

3.8 

3.9 

3.10 

3.11 

3.12 

3.13 

3.14 

3.15 

3.16 

4.1 

4.2 

4.3 

5.1 

5.2 

5.3 

5.4 

5.5 

5.6 

5.7 

5.8 

OJ 

ffl 'i11 ttl ill'Yi ... 
y 

l1Ul 

v div~ d iV U1:1'~.:j'Ufll.J~fI1VfYl ~~~t\Pl<HJlJ d ... ........ . . ......... . .. . .. . . . .. .. ..... .. ..... ... . . .. 21 

" df'l",:9 I 
U1:1'~.:j'Ufll.J~flWfYl1:1'.:j t,..,!mfl.:j~f1'Ultl ..... ..... ... .. ... . . . . .. .. . .. .. .... . .. ... . .. . .. . 22 

V d dd tV 
U1:1'~.:j'Ufll.J~fI1~~ld!'YItllJ'YI!·Wf1 'If\PlH'U'Ul~ . ... ..... . ...... ..... ..... . . . ..... ... . . 23 

. . 
" .c:t Q.c:t 4:l-=:to 

U1:1'~.:j'Ufll.J~fI1~~ld!'YItllJ'YI!<Wf1lJl!~lJ!\PllJ. . .. . .. . .......... .. .. . .. . . ... .... . . .... .. 23 

" U1:1'~.:jUli,jlt1 .,J'U\Plfl'U 1 nl,..,'U~!mri.:jm~. .. . .. .... .. . ............... ..... ... . ... .. 25 

" I' ~ 0"" U1:1'~.:jUlJ'Ulti 'U'U\Plfl'U 2 'jflfll'H).:j'Ufl'Ufll.J~fI1~.. .... . .... .. .. . .. .. . .. ... . ... .. . ... 25 

" "Q,J ... 1 0 " 
U1:1'~.:jUlJ'Ulti 'U'U\Plfl'U 3 lJ'j~lJd~f-.I~m'jflL.. . .. ......... . . .. .......... . . .. ..... .. . 26 

" I I ~ I _d~ d 

U1:1'~.:jUlJ'Ulti 'U'U\Plfl'U 4 1:1'.:jm~U~~dn~!'jtl.:j ................... . ............ ... .... 26 

27 

• ~ .c:t" d ;t U1:1'~.:j~f1'Ulti 'U'U\Plfl'U 1 !'jtlf1'Ufll.J~!\PllJfI1~t'Um.:jmf1 .. . ......... ... . . ..... .... .... 27 

" U1:1'~.:j~f1,jlt1 .,J'U\Plfl'U 2 U1:1'~.:jf-.l~. ......... .. .. .. ... .. .... ... . ... ........ ..... ... ... .. . 28 

" f Q.I m d .c:t.Q.I 0 , 

U1:1'~.:j~f1'Ulti 'U'U\Plfl'U 3 'jt)! 'jtl'\.J!'YItI'\.J~f1~\Pl1U""'UL. . . . .. ..... . .. . ...... ....... 28 

" I Q.I Q,I d 

U1:1'~.:j~f1'Ulti 'U'U\Plfl'U 5 ~~!'j tI.:jU~~'jdlJfI1~ ... ...... .. .... . .. ... ........ . .. ... .... 29 

U1:1'~.:jUf-.I'UfI1~~1:1'!fl1:1''Ufln~'\.J'\.J.... .............. . .... ... ... ........... .. . . ..... .. ... 31 

U1:1'~.:j"h'UtJ'j~f1fl'\.J""~f1'Ufl.:j'j~'\.J'\.J..... . ... . .. ..... .......... . .. .. ....... . . .. ... ..... 32 

'j~'\.J'\.J'jdlJt'UUf-.I'UfI1~f11':i i""~'Ufl.:j,j'fll.J~'j~~'\.J~.:j"l~ .................. .. ... ... .... 34 

Q.I Q.I tI ,c=u::s 

Uf-.l'Um~fldllJ1:1'lJ~'UTi!fl'U'YI\Pl (ER-diagram) ......... .. ...... .......... ............ 35 

_d d V • d V 
dTifl1·Hf1'\.J'Ufll.J~U~~U'\.J'\.J~l~fl.:jfl1'j!f1'\.J'Ufll.J~ .. .... .. ..... .. .... ... . ..... .... .. .. ... 38 

fl1'j!,j'lti'.:jl'U'j~'\.J'\.J. .... ........... . .... ........... ... . ...... ... .. . ............ ... ...... 50 

fl1'jflflf1~lm~'\.J'\.J . ... . ... .. . . .. ....... ..... .. .. .. ... . . · ........... .. .. ......... .... . .... .. 51 

fl1'jt~f1fl1n11.:jl'U ........ . . .... . ........ . ...... . . ....... .. .. ....... . ...... .... .... ..... .. 51 
1 JI I ; 

.d. 0 Q,I Q,I d~" dQ .c:t. 

fl1'j!'jtlf1U1:1'~.:j'l1~m1:1'.:j'YI.:j""lJ~'YIrj !'If.:jl'U'j~'\.J'\.JlJ1:1''YITi ...... ..... .. . ............ . ... 51 

. " 
fl1'jclifl'U'l1~fhff.:jl'i'.:j""lJ~.. .. .... . . . .. . .. . .. . ..... . .. . ........ . ........... . . . . . .... . . . .. 52 



v 
'tnn 

~.d ClQ.l~ j,I ,.,.del " 
mm'CYfI.:jflWI'V'I'Ul1UtjlJflHU 'tI~ ·ml1'l1'U 111IfllJ'tI~l,j (l 'CY'U llJ . . . . . . . . . . . . . . . . . . . . . 52 

5.10 
V~ 0' V V v-dd v 

m'HI'CYfI.:jU(l ::Ufl 1 'tIvJmlJm ~fl'tl~lJ(l'tl~.:j 1 'I11'H 'Ull1lfllJ'tI ~lJ(l 'CY'U llJ . . . . . . . . . . . . 52 
~ ~ 

5.11 
V J-dd V V V-dd v 

m 'B! 'CYfI.:jI'CY'Ul11.:jlm::fI1'V'I'W'Ul1lfllJ'tI~lJ(l'tl~.:j1 'I11'H 'U 1111fllJ'tI ~lJ(l 'CY'U llJ. . . . . . 53 
~ ~ 

5.12 '" v 
m'j')lJ'tI~f111lJ. . . .. . ... .. ......... . ... . . . ............................... . . ... . . . . ........ 53 

5.13 fll'jff ~,j'flTl11lJ. .. . .. . . . ... .. ... . ......... ................... .. .. ... .......... . .. . .. . .... . 53 . ., 
5.14 ... ;I!<il v '" 1 

m·m'CYfI.:j'j1tJ')f~H 1')f.:jl'Ul1.:j'HlJfI 'U'J::lJlJ ... .. .. .. . ...... . . .......... .. ........... . 54 
~ 

5.15 m'JI~lJrj'i,*.:j1'U"'.:j1'U'J::lJlJ ... ..... . .. ..... ... ..... . . ... . . .. . .... . .... .. ..... .. . ... .... 54 

5.16 mmti'1't1'J1tJ(l::16tJllrj'i,*.:j1'U 1 'U'J::lJlJ ..................... . ...... .. . . . ... . ..... ..... . 54 

Q.I ~.:f "1v 5.17 fl1'J'J::.:jlJ'CY111ifl1'JI'tI1 ')f.:j1'U'J::lJlJ.. .. .. . . .. . .... .. . ....... ..... ...... . . . .. .... . ..... 55 

" . "'" ""'1 v • '" I V v 1 v ~ '" 5.18 mm'CYll.:j'CYl11i ')f.:j1'UfIl'CY.:j~N '1 'tI~.:jJ:j1'tl1 ')f.:j1'UfI'Uu'l1~lJ'U .. .. ..... .. .......... 55 

• "'" 41v • ':'1 v ;I!<ilv I 5.19 m'Jm'H'UfI'CYl11i ')f.:j1'U'l1f1f1l'CY.:j 'HJ:j l')f.:j1'U'J :: lJlJU~(l::f1'U .... .. ........ .. .... .... 55 

d V 1 d v 
5.20 m'JI'JtJfl~'tI~l,j(l 'U~1'J1.:j!fllJ'tI~l,j(l .. . ............. . .. .. ..... .. .. ............. ..... .. . 56 

~ v 1 d v 
5.21 m'JI~lJ'tI~l,j"'(l.:j 'U~1'J1.:jlfllJ'tI~l,j(l .... ................. .. ........ .. ... ..... ......... . 56 

~v 1 dV 5.22 mmfl1't1't1~l,j(l 'U~1'J1.:j!fllJ'tI~l,j~.. .. .... ...... .. .. .. .... .... ...... .. ...... .. ..... .. 57 

v 1 d v 
5.23 m'J~lJ'tI~l,j(l 'U~l'JNlfllJ'tI~l,j"' '' '' '''''''''''''''''''''' '' '''''''''' ' '' ''''' '' '' '''' 57 

5.24 I V 1 d V 
m'J'CY.:j~~fl'tl~l,j~ 'U~1'J1.:j!fllJ'tI~l,j(l ..... .......... . .... . ........ .. . . .. .... . . ...... . 57 

5.25 
V d V 

m'J'CY'J1.:j~1'J1.:jlfllJ'tI~l,j(l ... . ... . . . .. . .... ... . . .. . ..... .. . . ....... . ......... . ... . . .. . . . . 58 

5.26 
V d V I 

m'J'CY'J1.:j~1'J1.:jlfllJ'tI~l,j~'I11flUlJUlJlJ . .... .... . ....... . . . .. .. . .. ... . .. . ...... . ..... . . 58 

5.27 
d V 

m'J"'lJ~1'J1.:jlfllJ'tI~l,j(l ....... . .......... ................................. .. .... .. . . . .... 59 

5.28 d " <do d. 0 Q.I "1v I 

m'JI'JtJfl'tl~l,j~fI1~fl11!l1tJlJlmtJlJ'CY1'H'JlJJ:j ')fU~~::f1'U . .... . ..... ... .. . .... ... . . . 59 

q ... 1 Q,lCl'j) 

5.31 m'JI'JtJflu'J::1~'tI~l,j(l.. .. . ...... ........ ....... . .. .. .......... ..... ....... .. . ...... ... . 61 

v v "'" U ""'u '" '" 5.32 m'JfI'U'tI~l,j~HfI 'jfl~ 'J::lfll1~1~fllolL .. ...... . ... .. .. .. .. ................ .. ..... 61 

v v "'" U ""'u '" 5.33 m'JfI'U'tI~l,j~HfI 'jfl~ 'J::lfll1~1m'tl .......... . . .... . .. .. .. .... . ......... .. .. ....... 61 

"" Cltl ~ cvd 5.34 m'JfI'U'tI~l,j"'Hfi 'jfl~U'J::lfl111'U11 . . ... . .... .. .... . . . . . ... . ....... . .. . ... ... .. . .... . . 62 
. 

d I. ... ~ 1 '" v 5.35 m'JlmtJlJm'jfl~'Um'H'Ufll.:jf)'U 1't1 'Um'J'JlJ'tI~lJ~ .... .. ... .. .... .. .. .. .. .......... 62 
~ 

)l"; '1 '" v v ""'''' 5.36 mmfl 'tII.:j~'U 'tI'JlJ'tIf)l,j(lfl1'U~flflU~::!1m .... ... . .... . ... ... .... .. ... . .. ........ 63 

)1"; 1"'v ~'''' 5.37 m'JUfl 'tII.:jf)'U 'tI'JlJ'tIf)l,j~1 'U')f1.:j~1m'tl ........ .. ....... . ... .... .......... . ......... 63 



ltJ~ 'II 
't'iUl 

5.38 
51 "j li! • I "''''' 51 

fll'HY'n~"Vul"~H'H)'U 1"1l1fllJ'J~1~"Vlq!(l .. ........... .... . . ... .................... 64 

5.39 
51 • .1 " 51 0 '" 51 fllHY'J1.:.1l"tV'JlJf1'j vn" VlJ (l{\'1'11 'JU~1'J1.:.1" VlJ(l. . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . 64 

~ ~ 

5.40 
'lIli! • .1 " 51 0 '" 51 

fll'jUn1"l"tV'JlJf1'jvn"VlJ(l{\'1'I1'JU~1'JN"VlJ(l... .... .. . ..... . .......... .... ...... 65 
~ ~ 

5.41 
~ .QQ.I d 9J 

fll'Jl'VilJ'Vin1HnU"Vlq!(l ....... . ................. ... .... ... ....... . .. ... ........... . . ..... 65 

5.42 
o ..... 1 0' " 0 Q.I d fj/ 1 ".e:. Q.I d ,., 

fll'Jf11l1'Ufll"t mlJf1'j vn" VlJ(l{\'ll1 'JU~1'J1.:.1lf1U"VlJ (l 11 'Vi nfllf1U"~lJ(l . .. . ..... 65 
~ ~ ~ 

5.43 511 "" '" d 51 fll'jUn "'Vlnfllf1U"Vlq!(l .. .. . .... .... ... .. .... ........ ...... . .. . ..... .. . ... .... .. .. . .. . .. . 66 . . 
5.44 

~ ..:::t..c:!t I" 
fll'Jl'VllJl~lJ'lfVn'llJ"vlq!(l .... . ..... . .... . ....... . .. .. . .. .......... . . ... . .. .. . .... . .. ... . 66 

5.45 nl'Jfhl1lJfl~11llJ~'U"V.:,j'j~UU ....... .... . ...... .. .. ...... ... . . ........................ 67 

5.46 
o ~ 51151 

fll'J U {\'fl.:.l'ltflfll{\' .:.Iflltl'U vn"~.:.Ifj 'If.:.l 1'U 'J~UU1Ltln~ llJ'l.Jflfl (l . .. . .. .... .. .. .. .. ... 67 

5.47 
51 , "f 

fll'JU{\'fl.:.l"Vfll1lJ'lfltlm(lV ................... .. .......................... . . . ...... . . . . 67 

5.48 fll'jU{\,fl.:,j'j1t1(l~ltjtlfll11'JUf1'jlJ ..... . .................. .......................... . .... .. 68 

5.49 
QI Q.I I · " 

fll'J'Vl~'U1'J~UU~fl{\,.:.I"Vlq!Mll'Vl ..................... ...... ............ . ......... .. ... 69 

5.50 

5.51 

5.52 
. . 

.Qdd yJo' 9J dQQQJ .c:!t " 
11H11'J tllJ V'JlJf1'j vn"vlq!(l f1'j tlH'VilJ'Vlnfl1l1mm V.:.IUlJ"lt1 ........ .... ........ . 71 

5.55 
d "j li! '" 51 

fll'JvvnUUUfll'Jlf1Ul.:.lV'U l"'JU"Vlq!(l . ........ . ..... ... . ... ........ ... . . .. ..... .... .. 73 

5.56 o 4 "'1 ",51 51 .... ,."''''' fll'Jflll1'Ufll.:.lV'U 1" 'Ufll'J'JU"Vlq!(lU(l~~'Jlll{\,VU"Vlq!(lV11 1'UlJ~ ............... 74 

5.57 )l4 ,"'51 i'I' '" fll'jUn "l.:.lV'U "'JU"Vlq!(ll 'U'lfl.:.l~lm" .. .......................... .. ............... 74 

5.58 

5.59 

5.60 

5 .61 
d Q.I &" C). Q.I 

fll'JvvnUUUfll'J lf1UU'U 'VIn"Vlq!(l'Vinfl ...... ... ................ . ........... . .......... 76 

5 .62 
" Q.I d Q.I ~,., d" " 

"'U 11 V'Ul 'J tlflU'U 'VI m{\''U 'VI N lf1U" VlJ (l {\''UllJ U(l~ fll'J (l.:.ll {\''U 'VI1.:.1U'Ufll'Vl .. ....... 77 
~ 

5.63 

5 .64 

5.65 
"l" Q.I , " 

1fl'j.:,j{\''J1.:.1''V.:.I'J~UU'JU{\'.:.I''Vfl11lJ ....... . .. ........... .. ......... . ..... . ............ 78 

5.66 
QlQ.lo'l Q,I'" 1 

fll1lJ{\'lJ'Vl'U1i'J~1111.:.1'J~UU'J U{\' .:.I"Vfll1lJU(l~~l'J 1.:.1 'U 'J ~UU .. .. .. . .. .. .. .. .. . 78 



·n.l~ .. 
5.67 

Q.I I ~ I Q.I'" ~ I I 

fllll'4\Pll'U1 ffl'U IPlfll'HJ l~'U'Ul 'U ff ~'\J fJfllllJH~LllJ'\J1V .... .. .... . .. .. . .... . ... . .. .. . 79 

" .. " 
... 'jI 1'j1 1 """ "'... "" 1 'jI 5.68 '\J'UlPlfJ'Ufllll'\Jl 'lf~1'U 11ff'Ylli LlCl~'\J'UlPlfl'UfllllClf1 'lfHU .... .................... 82 

" ... "" 1 'jI 5.69 '\J'UlPlfl'UfllllClf1 'lf~1'U. ....... ............. .... ...... .... . .. .... . ................... .. .. 82 

Q.JQ,lt!, Q,I Q.ef"1'j1 1 
5.70 fllllJfflJl'4'U lil~111l~l ~'U'U 'ilflflll ff'Ylli 1'\J 1 'lf~l'ULlCl~1Pl n N 'U l~'U'U .... ...... .. 83 . 

o Q.I f I " 1 'jI 
5 .71 ffm'U~fI1ff~lPll~ "l f1fl'U'\JfJ1'\Jl 'lf~1'U.... .. .. .......... ... ............ .. ....... ...... 83 . 

o QI I QI Q,lQfj}1'j1 
5. 72 ffm'U~fI1ff~lPll~ "l 11Cl~fl'4lJlPll'\J1 'lf~1'U ............. .. .. . .... .... ................... 83 

. .. 
I Q .~" a Q,I Q.c::.. 

5.73 ffl'UlPlfllPlfJfj !'lf~l'Ull'4fJ'ilflflllff'Ylli ... .. ... .. .. . ..... ......... . .... .. .... . ... .. . . . . .. . 84 

6.1 

6.2 

6.3 

6.4 

6.5 

6.6 

6.7 

6 .8 

6.9 

6 . 10 

6.11 

6.12 

6.13 

QI Q.I tI I Q d" 4 r 

fllllJfflJl'4'Ulil~111l~'Ulflllld'U ]l'U'\JfJlqjCl LlCl~lmfl~~f1'\J1V .................... . ... 85 

''jI d", d 1 "" d 
flllff ~'\JfllqjCllfJf1C)flfllJLlflCl 'U'Ulflll ld'U. . . .. .. .. .. . . .. .. . . . . .. . .. .. . . .. .. .. .. . .. .. .. 85 

... 'jI d", d 1 '" d 
fllll'U'\JfJlqjCllflf1C)flfllJLlflCl 'U'Ulflllld'U. .. ............................... ....... . ... 86 

Q.J Q,I tI , 4 I dd dQ tI .;., I 

fllllJfflJl'4'Ulil~111N lmfl~Clf1'\J1V 'ilYHflff 'ill'4fJ1l1flff LlCl~lfllfl~LllJ'\J1V ..... . 86 
" 

d. 1"" , do 4 , 
flllllVf1 'lf~1'U'\JfllqjClflll'4mVfll11'VWlJ 'illmm fJ~~f1'\J1V ............. . ......... . 89 

d 1"" , d. .;. I " flllll Vf1 'lf~1'U'\J fllJClflll'4mVfll1l'YlVlJ'illmmfl~Clf1'\J1VU'U'Uffl'UlPl N . . . . . . . . . 90 
" " 

''jI 111'" <!I , , 
flllff~'\JfllqjCl V~lmfl~LllJ'\J1V ... ....... ...... ......................... ....... .... .. 90 

Q QQI " 1 flllll'4lJl'4f1f1'\JfllqjClCl~ 'Ul~'U'U .. ... .. ........... .... . ... ............ .. . . . .. ............ 90 

... Iev " ... 1 0 4 I 

flll1Jl'ULlIPl~fI11Jl~'ill1mfl-3~f1'\J1V. ...... .. ......... .. .................. ...... .... ... 91 

, 'jI 11).11 'jI"j , , 

flllff~'\JflfllllJ!1J 111mfl-3LllJ'\J1V .... .. .... ..... . ...... ...... ............. ......... . 91 

Q.I 'jI .;. f' 
flln'U'\JflfllllJ'illmmfl-3LllJ'\J1V ........................ .... . ....... . ........ ...... . .. 91 

... d 'jI 

flll'ilflllV~'\JfllqjClflll'4.. .. . ..... ............ . ...... . ... .... . ... . ..... .. .... .... ....... . . 93 

" d flllflfJf1Ll'U'Ufllmfffl~ HCl'\JfllqjClflll'4f111l'YlVlJ. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 94 

6 .14 fllllYllJl~lJYlti'flllPl(). . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95 • 
yJ tI 0 Q.I ~ .c::.. .c::.. 4.1 Q.I 

6.15 flllJffl11l'Ull'4lJllPllJl'4f1f11IPlQ ............. . ... . . .. . ... . ... . . .. . . .. .. . .. . . ...... .. . .. . . 95 

6.16 " 4 vl tI "Q.I QQI 1 "d. flllfl'UfI'U flllJf1lflf1'\JfllqjCllIPlQl'4f1f1 f1CllflV-3 . . .. . .. . .. .. .... . ........ . .. . . . ... . . 96 

6.17 yJtlo Q.I " Ll'U'U flllJff1'l1l'Uf1lflf1'\JfllqjCl ..... . .. . . .. . . ... . .. . ..... .... . ... .. .. . .. . . .......... . 97 

6.18 , 'jI ... 'jI d 'jI " "j i flllff~'\JfllqjClLlCl~l'ULl'il-31f1'U'\JfllqjCl lJIPlHl~fl'U '\J .................................... 98 

6.19 
Q.I" d 4 I 

f1lll'U'\JflfllllJ'Yllfil fl~~f1'\J1V . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 99 

6 .20 
, " .oJ 4 I 

f1ll ff -3'\JflfllllJ'Yllfil fl~~f1'\J1V. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 99 

6.21 
yJtlo Q,lQ,I ," d4 , 

Ll'U'U flllJffl11l'Ul'Uff ~'\JflfllllJ'Yllm fl~ ~f1'\J1V . .. . .. .. . .. . .. .. . .. . .. . .. . . .. . .. .... 99 

" 7.1 Q.I I "i'" ..::i Q d. , "Q.I 1 Q.lQ 

fllllPl~fI1fj 'If-3l'Uflll'4f111l'YlVlJ'lf'Ufill Vf1 'lffllPl 'UlJlPl .............................. 100 



t o· 

" 'HUl 

7.2 
jI ~ ~ , 

tll'Jl!!:y~.:j~H'l'Utll.,!"fl1'VfVl1.:j .:jlmtl.:j~f)'U1V .. .. ..... ...... .. ........ ...... ... .. .... . . 1O 1 

7 .3 

7.4 
" ~.c::. Q.I ~ d i c:l 'JI 

'I1'U1lltll'V'llJ'V'If)~!:y.:j'Vl!:Y'U lllf1lJ'Utll.,!" .... . .. . . ....... ....... . ... ... . . . ... ... .. ...... . 102 

7 .5 
" .t::\Q.I d d i'JI . 
'Utll.,!"'V'If)~'Vl\lf1lf)lJ 1 ........ .. .... ... .. .. . . ... ... .... . .. . . . . .. . . . .. ..... ... .. ... . .... . 1 03 

7 .6 tllH)tlf)l!lJlJ~1'JN. ... . ........ .. . . . .... .. .. . . . . ........... . .. . . ... . . .. . . . . . ..... . . . . . . 104 

7.7 'JI vJ" 'JI i 'JI ... tll'J!:Y'Jl.:j tl'JlJmtlf)'Utll.,!" 'I1f)lJ~1'J1L ......... ........ .... .. .......... .. .. .. .. .. 104 

7.8 'JI ih vJ " 'JI tll'J!:Y'Jl.:j'J1Vtll'J 'I1f)lJ tl'JlJmtlf)\ltll.,!" .... .. .. ... .. . .. ...... ....... . .. ..... ..... 105 

7.9 
• ,.j i 'JI... 'JI c:l 'JI 

tll'Jtll'l1'U~'lftl.:jl'U '11 f)lJ fjlf1lJ'Utll.,!" !:Y'U llJ . . ... . . .. . .. . ... .. . .. .... . .. . .. ....... .. . . 105 

7.10 
d i'JI • .1".... 'JI 

tll'JI'JVf) 'If.:jl'Untl'JlJ!:Yl'11'JlJmtlf)'Utll.,!,,.... . .. .. . .. ... . . .. .... .. .. .. .. ..... . . .. . . 106 

7. 11 
, 'JI 

tll'J'Vl~ !:YtllJ 'J~lJlJ!:Y .:j'Utll.,!" . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . .. . . . . . . . .. . . . . . . . .. . . 107 

7. 12 
1 " ~,j Q.I.c::. ~ rljI C:r. Q.I 

tll'J~l!'U1 'UlJ'I1'Jtl 'J~1~·\Hl.:j "~'Utll.,!"'lf'U~~1m'U .... .. .... ... . .. .. .. .... .. . .. . 108 

7.13 tll'J l~tlf)l!!:y~.:j.,rtllJ"~1flmj'j~llJl!~n1'l1U ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 108 ... 

7.14 tll'Jl~tlf1lI!:y~.:j.,rtllJ"~1m\l~llJll~nl'11'U~ . . ........ .. . . . .. ........ .. .. .. . . . .. ..... . 1 09 ... . 
7.15 tll'Jl~tlf1lI!:y~.:j.,rtllJ,,-1'Un~llJll~nl'11'U~ ...... .... ........ .. .... ........... .... ... 109 ... 

7.16 

7 .17 
• " de. 

tll'J!:Y.:j'Utlfl11lJ1l1f1lmtl.:j"f)'U1V .... .. .... : ... . ....... .... ............. ........ ... .. .. 111 ... 

7.18 
QI ~ I , 

tll'J~tllJf)"lJ1l1f1lmtl.:jlllJ'U1V ....... .................. .. .... .. ....... . .... .... ........ 111 

7.19 
• • ~ d'JIi'JI' i'JI i'JI 

tll'Jtll'l1'U~'lt~fll!:Y .:j'Vlfj 'lfll~"~fl'U 'If.:jl'U ~ .. .. .. ... . ....... ........ ... . ...... .... 112 

fl . 1 
~ 0 rI 

tll'JI'V'llJfllllU"'Utl.:jVJ,,~. ... . ...... . . .. . .. ..... . ....... . .. . ... . . . . . ... . .. .. . ... . . .. ... . 126 

f1.2 d 'JI i tll'JI'JVf)~\ltll.,!" 'U~l'Jl.:j . . . . .. . .. .. .. .. .. . ... ... .. . . . . . .. . ... . . . .. .. .. ........ . .... .. . . 126 

fl.3 d 'JI i tll'JI'V'llJ'Utll.,!"".:j 'U~l'Jl.:j.... . . .. . .. . . . ... . ..... .. . . ..... .. ... . . .. . . ....... ... . ..... . 126 

fl.4 tll'Jllfi'i\l.,rtll.,!" i'U~l'Jl.:j . . . . .... . .. . . . ..... ... ... . . . ... . . ... . . .. . . .. .. ... . ... . .... .... . 127 

fl.5 tll'J"lJ.,rtll.,!" i 'U~l'Jl.:j . .. . .. . .. . .. . .. .... .. . .. ...... . .... .. . ... . .... ..... .... . . .. . . . .. . . 127 

f1.6 f)1'Jri.:j.,rtll.,!"i'U~1'Jl.:jtltlf1lil'Ull~lJ XML .. . .. . .... .. .. . .. ... ... .. ............. .. . . 127 

fl.7 
'JI 'JI , 

tll'J !:y'Jl.:j~1'Jl.:j'Utll.,!"~lf)lllJl!lJlJ . . . . . . . . . . . . .. . . . . . . . . .. .. . . . . .. . . . . .. . . .. . . . . . . . . . 128 

f1.8 
'JI 

tll'J"lJ~1'Jl.:j'Utll.,!" "" " " "" """ "" " "" " "" " " """"""" "" """ "" ' " 128 

fl .9 f)l'Jl!fi'i'U-1~q .. . ..... . . . .................. . .... ·....... . ....... . .. . ... . . ... . .. . . .... .. . .. 129 

':d 0 i ""' ... 'V'I'U'Vltll'J'Vll.:jl'U 'U~Wl".:jmWlJ'I111'VlV1"V ... . ...... . .. .. . .. . ...... . ... . . .. . .... . 130 

111 . 4 'Q.I dd. 0 Q,I 0 
.:j.2 mmlJm'Ufl'Ufll!:YtytylW ll'V'lltl!:YtllC'l.:j'Vll.:jl'U ... . . . . ... .. . .. .. . . . . . .. ... .. . ... . . . 132 



v 
't'I'Ul 

,:J.3 
~ jI Q.I ~ i 

f)1'jl'ilJ\9I'Uf)1'i'IJ'U'Ylf1 'U'i~'IJ'IJ ..... . ....... . . . ............ ...... ..... .. ..... . ..... .. . .. 132 

'" f)1'il'itJf)~r-H'lf)1'i'Ylfl"H:)'IJ ........ ......................... .. .. .. . .. . .... .. . . ... ... ...... 133 



. 
-=t 

Ul1l1 1 

1. 1 fll1'lJtihn.nUil~fll1'lJi;hrlflJ'Ut) ·n1flJ't'il u u 

o G" '1 ~ Q.I I ..::i" jJ 0 I yC:: 
f11) 'Yl VlllHfllJ 'U fllql ~ fllfl ff'U llJ 'U u U ~ lJ 'U '\1 'U 1tJ ~ 1 'U 'Yl \Pl fl ~ f11) 'U fllql ~ ff'U llJ 'Yl1 f11) ff ~ ~l fllJ 

" "lLIG" ~.d '1 '1 J'.d.,. "G " 0 ~ 
'UfllJMllflff'U llJ l'U11 ulfllJ'UfllJ~ ff ~'Yl ff'U u 'U'Yl'U'Yl u H fHfllJ'U fllJ ~fllfl ff'U llJ u~'V11f11)fI'fllJ 1fll) 

cu cu cu cu 

t~'U'Yl1~loU1' 111~lJoUfllql~~ff'U '1 U\Pl1lJYlnlPl9i1~ '1 llPltJfllrYtJoUfllql ~llH'U~11m\Pl fl{ll fflPl ~ fllW llJ~ 11W ~ 

" " . 
~l'Ul~tJ~'Uij ~~i~lhfll':ifffllJ11'Ylfll'U l~v 1l~~11ifll)9i1~ '1 Vim'UilU~1J'U 'l'Ufll)'YlIPl~fl~i1tJfl 

d ".t:!l '" ~ ... I ~ 0 d '" dt 
• m~lJlJfffllJ'Yl1'Ull~~1l u~l\Plfl'U'UfllJ~HlPlu)fl\Pl 'UW~'V11~l'UlfllJ'UfllJ~ff'U llJ 1'Yl fl~1Pl ... ... 

" .. 
f111lJ"ltylffmh"~f1'U 11m ll~~'Yli''YltJ1m '1 'U fll) 1~'U'Yl1~fl"lJloUl'~'U Vil~flllnt 'U~1'U 
d ;. " 4 ... 1 0 Q,J"O c!10Q.l 

• lJ) ~lJ lJ ffflffl':i'U flfl11lJl'Yl flu) ~ ff1'U fll) 'Yl N 1'U fllJ H'Yl1~ 1 'U 'Yl N f"N ff1'U fl ~ 1'U ., 
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J. Q.J Q.I d " 1 Q.I .c::t.QI 'j) 
• 1'VHHH)fHll1l1Uf1~V'I\PlJ'Wl)~'U'lHl~lf)11~tllqJMl1f1ff'W1lJ ~Vmf1'V~~1111~~1JV'ln~~1V 

lfl~tl.:li'mYruru1w ~ViWff LfI~ tl~lVf11~ ~tlff1~ 1 rff1V .fllV'lthV~111'YiVlJfl11lJfI~L~V~ .. .. 
ff.:l Uf1~lfl~ tl.:l f1 n~lv~L 1'J'W fI tllJ'vhL~ltl {'lfU ~V'lnV'll .. .. 

1.3 

n1M'W~1~L~ V.:I,j'tllqJfI.fll'Vi Uf1~d .:I';tl1tJiJ.:ILfI~ tl.:l'.!n~lv 

• lfl~tl.:l'.!n~lv~L1'J'WfltllJVl111;ltl{'lfU~V'ln'Vi1 i,*~~1111u~,j~nl)1'W 1~11lJlJlv i'W 5 

... ii' Q.I .ci.:::t .a • .::::to tid "1" 
M~tl MlJn11 ff'Wl1ff~'W~~l1l1\)'ViLtlff Ufl~~~11111mtl~lVtl'WlYIml'WIPlUl1l1 l~ff1V 

• lfl~tl.:lijtli'Wf11~~\PlJ'W1~~11119ftlvJ~LL1{i,*1'1f1f1fflPl~ltl hh LvJ9fi''W tJfI 1'W 2005 ~tl.:l .. . 
" l1~li'Y1 1lJ lm9ftlvJ~ ~~~.:I 'll~~\PlJ'Wl9ftlvJ~LL1{V'ltlfH~IPlVi; 'li~9ftlvJ~LL1{LfI~tl~lV 

lffijtl'W U fI~'li~ 9ftlvJ ~U 1{ ~1 fI tl.:l ff fl1V'1 f11 ~ 'I'l1.:1 1'W ~tl.:l Lfl ~ tl.:l fI tllJVl1LIPl tl {'lfU ~'VinV'l l . 
LVllJL~lJ 

• ~~l1l1~~nl)!l'W,j'tllqJfI~LfI~tl.:lU1i~lV i,*tltl~lL~fI 1 0 ~ m{ 2 

. 
1.4 U1~ Itl1S,Hlfl1,,-jH)~'~111 

"".,. .,. i"" d d Q.I d" 
• 11if11~ 1 ~ vn 'If.:l 1'W ~ tllJf1.fll'Vi~ 11lY1 VlJ 'Y1l'11lJl~ fflJnl1f11~ lnl1 '\J tllJf1 ff'WllJ .. .. 
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1.5 
.c..qo Q .QQ..I 

1tiVl1!UUflll1\1[J 

• ff fl1l1 'VI (11,1 a llJ 'VI ~ fl C!f' fll 'B l11 " ~ rh viti' ~ fll'HHJ flllU U i 1 'U ,r til.! " 

• fffl1l1l'VI1'l1'U l"fj ~Yilf.)'tY ~Yim{lf.)'tY m~~l1ll1VlJ 

• fffl1l11J1~1 l1'U 'tYlJ1I'llJUl~fl'VI'H)iJmY'Vll~'VI::l"uti ~'lf1~ 0183 

• fffl1l1l{)fl'tYll ~1'U1~V "":: 1m ~fl11~l~V1,r{)~ l'U ri1'U~l~V1nUfl11l~Vfl 1~~1'U 

",qq 1"" q 
• {){)flUUU11HlVfl 'lf~1'U'\J{)lJ"m~~11l'VIVlJ ... 

• {){)flllUUffmil~vmlm::uu 

• {){)flllUUU"::-W~'U 191{)~~ll1{~~ll'l t {)~mj,hv 

• {){)flUUUll"::-W~'U191{)~~ll1{~~ll'lt{)~~fl,j1V 

• 'VI~ff{)Ul::UU 

• ff~11H"fl11'V1~ff{)U 



~ ~ 

. 
"" 1.J'YI'YI 2 .. 

"" ""'..., "" "" !iI 'YI q 1:j.tl u tl ~ 'i 1 'U 1 'lUJ'YI lOti 1 'U eH 

ti1 fl'l1l t lHY1U'Ufl~'VlqlJ~UU 11'j~f)fllJ~1fJ 

• td'm1ltlJ'Vl1f)i'd1U~t~fJ1nlJf)1'j U 11" ~r11Vin~ ~~ 'il~ t.r1 U f)1'jU11,,~,j'm~"fllW 
"" ~ 11 !'VI fJ lJ 

o "" Ult'Ul'UfllJ" .. 
~ 

• ti1m1luU1fi~'j~lJlJff1'jffU!'VIft'lJijft'lff\Pl{11flJ~1 (Adaptive GIS) \lm.hlJlt~nlJf)1'j 

" "'t "" 'I " •. 1 0' " 'I '" "" '" " d flflf)U lJlJ 'j~lJlJflU flU U"~ t 'j fJf) I 'lfU lJUrt fl'j lJm fl f)'UfllJ" I ~ fJfl1ft'fJW f)~'U fl~ H!f)lJ .. .. 
" .s ~Q,I " Q,I Q,I d dd "":::'Q.I 

'UfllJ" ffU llJ 'illntfl 'jfl ~ 'j ~1JW f)~~ 1fJf)1 'j'j lJfftyty lW ~ l1t'Vl fJlJ 'ilWtflff U"~'U fll,j "W f)~ 

•• 1 0' " "" oJ "" ~"..,j " .... " 
tm~UlJUnfl'jlJmflf)'Ufll,j"'Ufl~1\PlQ\PlN "l 'Vltm fJlJ tdtWflflUflU 'illf)jlU'Ufll,j"'U fl~ 

tflt fl~u1i'lilfJ ~lU 'Vll~tfl~ fl'li lfJf)1'j~flff1'j HfflfJ~-Wfl1{tflff 

. . ~ 

tlJ'Vl1f)i'd1u.yjtfitnnlJf)1m11,,~r11Vin~ t ~ti1mn tud1U'Ufl~f)1'ju11"~r11Vin~ t Ufffl~ij~ [1] 
~ .. 

tm~ijf)1'j t~ti1mn tud1U'j~lJlJVin~ulJlJ i~ ilJ~tijfJff t~fl'lhfJt Mf)1'j tilflUfllW f)1'j rjml~fl'UfJlfJ 

fllW tm~f)1nn~UfllW ffllJl'jfllh~flt~fl~ t U~11UlJlJf)1'j~WtlJ'Vl1 f)9f1~ 

f)1'jt:UtJu'j~lJlJVin~ulJlJ i~ ilJ~tijfJff i~fJt ~'j~lJlJVin~ t U fffl~ij~ fiflf)1'jt:UfJUU'VlU (x, Y) 

~1tJ (xw, yw, w) i~fJr1l w t~Ur1lt~ "l 

f)1'jt~flUfllW'Vll~Uf)U X t~U'j~tJ~'VlN ~ tm~t~flUfllW'Vl1~Uf)U Y t~U'j~fJ~'VlN t" 'il~t~f)1'j 
" ..,. 0' 'I 

~W~1mlJ'Vl'jf)9f T l~fJ 

1 0 0 

T = 0 1 0 



o 

o 

o 
o = [(xw+txW) (yw+tyW) W] 

o 
o = [SxXW Syyw w] 
1 

cosO sinO 0 

R = - sin 0 cos 0 0 

o 0 

[xw yw 

2.1.2 

sinO 0 

cosO 0 = [(xweosO- ywsinO) (xwsinO+ yweosO) w] 
o 1 

5 

. " . 
l'l(j1l Qfll'HnlflU 1111! 1'U,j' mqJC1 [2] Vi '1 '*'1 'U ,n'U ii fi V fl 1111 iLii tJ 1 til1! 1'U,j' Vl.JC1 a'11~'U li' fllHl1 

'U V{ iJC1 1 C119foM'U llC1 ~ fll11 ~ tJ'U ll~'Ufl1Wfl 1111 a'11~'U li'w 'U Yi9i 
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iI Q.I Q.I o'.-!f. "dd. Q.I t,., Q.I I 

! 1'U 'IJtllq! (I LYlJ'YfW li fltl ! 1'U 'II tllq!(I'YllJfll'j 'il~f)'llJ 'II tllq!(l1I1lJ (I mHU::: 'j llJ (com mon attribute) 

~'Wui'U.,j'tllq!(I'l!~J'U "l ~.:JLY1lJlHlti111'U~fll'j~~f)~lJi~~H "l t1'U (l1lJltJo.:J ti111'U~ l~tJVJfI~ 
~ ~ 

.,j'tllq! (I) fll'j ~~f)~lJ'lr 'U i ~U UU~ 1(1 tl.:JtllJ~'U 1i' (relational model) ~.:J!~ tJf)! 1'U .,j'tllq!(I'b'iJ~u ':i1 
" ell Q.I tI ... 1 0' o'.d i "i IV I" d I 

j1'U'lJtllq!(lLYlJ'W'Uli (relational database) 9ftln1lUTi'Yl 'b' 'Ufll'j'il~f)'llJ'lJtllq!(I !'jtJf1d1 'j:::UU 

Q.I "Q.I Q.I tI 
'il~fll'jj1'U'lJtllq!(lLYlJ'W'Uli (relational database management system) 

f11ffWn ~i ~i 'U j1'U.,j' tllq! (I tllJ~ 'U 1i' 

d' Q.I Q.I tI 
• 1I1'j1.:J (table) !'Wf1d1fld1lJLYlJ'W'Uli (relation) 

• Utn (row) 'IJtl.:J.,j'tllJ(I !~tJf)11 'Yl!il(l (tuple) .. .. 
• VJ(I~ (field) 'IJtl.:J.,j'tllJ(I l1~U fltl"lJ'lJ (column) !~tJf)11Utl1l'Yl~ih (attribute) ~.:J!1'J'U .. 

Q.I 0 Q.I' " 11 1flll1 'U ~ fll 'j 'il ~ f)(llJ 'II tllJ (I . .. 

fl11lJtllJ~'U1i' iJ tJ1lJ !1'J'U 'b'~'IJtl.:J'Yl!il(l~ijUtl1l'Yl~ih!11ijtl'Ut1'U ff1'U 'Yl!ilmjm:::! 1'Jmi 1U 'Yl'U . .. .. 
~ , 

'II tl.:J 111 tl117 tlLYl'J LY'U !'Y1i1'IJ tl.:J 111 tl n.:J 111 tl 'Yl1.:J f) 1tJfl1'W!! (I::: 111 tltl Vi! 1'J 'U U 'U 1~ ~ 'Yl! il (I U(I::: Utl1l 'Yl ~ U 1 
q, "q q, IU 

~ 

hji~\lf)ti111'U~ih~u 1 1111tJ~1 'U Uf) 'il1f)U fl11lJ tllJ~'U 1i'iJ.:Juu.:J!1'J'U fl 11lJ tllJ~'U 1i'j1'U (base 

. ~ d" '" '" .. d " .x oJ ~ relation) l1lJ1tJm1ll'J l.:J!f)U'lJtllJ {\ U(I::: fl11lJ LYlJ'W 'U li'YlLY'i 1.:J'IJ'U (derived relation) 9f.:Jl1lJltJtl.:J .. 
~lJlJU.:J (view) 117tl ~1~ (query) 1~tJvhmij1l'IJtl.:Jfl11lJtllJ~'U1i'ij~ltJiiU~f)l'Jtl~ 8 'b'iJ~ fltl 

, ~ 

• fll'inlJViiliijutl1GJf1 (union) 

• fll'jl11Utl1hlJ (intersection) 

• fll'il11Utl1~1.:J (difference) ~.:JULY~.:JUtlf)i'U~tJf11i.:JtJm1'U (except) 117tlf11i.:J(lU 

(minus) 

tid. .:::S ..:!I Q.I I Q.I 

• fll'il11~(I'r.]wm'j'Yl!'b'tJ'U (cartesion product) flUfll'i'ilU'r.]1I1'j1.:J!!UUVJf)Utn'WUf)'U 

mUl1lJ~ ~.:JULY~.:Ji'U~tJf11i.:Jfll'j!~tllJUUU.,j'llJ (cross join) 

• fll'i111!~1IVUtJ (subset) uLY~.:Ji'UnM1i.:J!~uf)uuutim'U~!iu'U''IJ (select where) .. 
~ , 

• fll'i!~Uf)uuu'liULY~.:JUtnGJfl (projection) ULY~.:Ji'U~tJf11tl.:J~~f)~lJ l~tJ (group by) 

U(I:::f11tl.:JU1If)~1.:J (distinct) 

• flln1lJ1Il'il.:J 1~tJi~"mlrud1lJ (common attribute) ULY~.:Ji'U'jtJf11i.:Jfll'j!~UlJ .. 
flltJi'U (inner join) 

'" '" .. "" 0 d "" "1 " oJ ,_ I ' 
• fll'jl1l'JLYlJ'W'Uli (relational division) fltl fll'j'U1Utn'Yl!{\Uf) td'illf)1Il'J1.:J11'U.:J uUU.:J 
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: " " , Q.I QI do V.c::::t. Q.I,., d." 
fl11lJ9f19fV'lJ '\I V..:! '\I V1Hl u~ 1 'lJ 'Yl1~ fHlUf1'lJ f1'Yl1 1 111f1flfl11lJ9fU9fV'lJ U"~lJ~'lJ 'Vl'lJ '\IV n ~uu 1 'lJ f11) .. . 

" )1lJ~1)1..:!1.u'1~1tJtl'lJ f11)vil'lJv{lr" i"l9foM'lJ ih~~U~H "1 tl'lJ ~":!U 

• 'lJv{lrm-Jv{lJum (first normal form) 'il~~v~iljiif1~lJJl (repeating group) ~V ill 

'" .., 
1~W1f1'lJ'VJf1Um 

• 'lJv{lrm-JV{lJ~ffV~ (second normal form) 'il~~v~illiiuV~'Vl~ih~tlf1nl11'lJ~~llJ .. 
"' .... ~"' .. ..,i,..,.."',.. ~'" .J 
fltJ'VlffllJ1) tl1U'lJfltJ11 "f1 ~ tlllJ ~v~utJmu'lJ Vf1~1'.i H11 'lJ ~ 

• 'lJv{lrm.JV{lJ~ffllJ (third normal form) 'il~~v~'lliiuV~'Vl~ih~~f1nl11'lJ~ l~tJuv 

Q.I Q.I" .oCld..c:s. , Q.I Q,.I rI .c::::t.d 

fl11lJfflJ .... 'lJTilV'lJ'Vl~ 1)tJf111 U~'lJfl1 .... fl11lJfflJ .... 'lJTim'lJ'Vl~ (entity relationship diagram) 

11~'lJ fil .... fl11lJ fflJ~ 'lJ .filV'lJ Yl~~ i '*1 'lJ 1'Vl tJ1U .... 'lJ.fi ~ 11u if 1 '*f11) 1 ~ tJ'lJ ~ llJllU U U 1 {lf1V { 

(Barker's notation) 11~Vf11)l~tJ'lJ~llJllU1J1..;'lf11 {crow's foot notation) 

2.1.3 " c.. 0 I 

'\IVl.!m'H~lU11'lJ":! (Spatial Data) 

... d,.. ,,.. 
U'lJTVl1~f11)l~'lJ1f1U'\IVlJ" ~ .. 

" J/ I , 

'lJ Vf1'illf1U i'lJ f11nJ fi1191f1U tlUoM'lJ.u'Vl.!"vh;j'lJ 1~ Qlh ~ lfi'Vll~ tJ1n'lJ (Theme) m~U1'lJ f1U 11 

i ,.. i .., d ,.. ,....... ... a ,.. 
~ 'lJ) ~UU f11)'iJ ~ lf1U'\I VlJ"mfl ff'lJ llJ ~ 1tJfl VlJ .... 11~ v) ~'lJ ~ .... f1 .... 1 fl V f11'.i fl'lJ 111 'il~ (Point .. . 

Query) [3] lm~f11'i~11U'lJf11'i~~.u'VlJ"fl1"" .. 
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2.1.4 
'jJ ~ 

"tl1q!Cl1'tf'lnm (Temporal Data) 

. ." 
Q,I ... 1 0 do 1J 9J " ..c:tdQJ .... 1 0 QJ 

UCI~ClfllJW~u'l~ ~1"W~nCl1'Yl'U 11"1" tllJCI (Transaction Time) "tllJ CI'YllJCI fllJW~u'l~ ~1'Yl'l 
~ ~ 

. "1 'jJ 'jJ , " do'" 'j) t::I I 1 
'tfl'1nm'Yl 'tf"tl1q!CI fluCI~"W~nm'Yl'U11"1"tl1q!Cl1'ltlfll1 Bitemporal Data [2] 'U'l~UUfll'l 

Q,I cd " "4 G'..c:.. QJ' .... 1 0' dl9J" lrJ " ~ 
~fl1flU" tllJClillfi ff'U llJ fllt1f1tllJ'Vll1IPltl'l'tf'U flvwvn ClfllJW~u 'l~ ~1'tfl'1nCl1'Yl 'M'I1'U "tllJCI Ifl fI tl 

~ ~ 

d'jJ c9 l"Q..I" dd , ~ do I QJ 

'ltlU"tl'lfll'llflU"tllJCI C)f'l~~ 'tfflU"tllJCI'Yl1flUtltlNfflJl1fflJtlIPl1lJ'l ~ tI~nCl1'Ylfl1l1 'U fI ffl'U ClfllJW~ 
~ ~ 

... 1 0 .d 0 jJ" .<IS .d a , r "" QJ 

u'l ~ ~lnm'Yl'U 11" l"tllJ CI fI tl nCll'YHfI 'l tl 'I UlJ" 1t11Pl 'll ~ fftlU fll1lJ fI fllPl tl'l" tl 'I" tllJCI 11 CI ~ tI tllJ 'lU fll 'l 
~ ~ ~ 

• 'jJ 'jJ 'jJ 

'U11"1"tllJCl11C1l 
~ 

Q.I ... 1 0 t dl"" lIJ"o l"d I ~ QJ .d.~" Q,I 

ClfllJW~u'l~~1'tfl'1nCl1'Yl 'M'I1'U"tllJCI IIPl flll'I'UlPl l11flU 2 fI1 fltl l'UnCl1'Yl1'llJlPl'U 11C1~ l'U 
~ 

nCl1i'U~1Pl ~'11'UnCl1~i'U~IPltl1~n111'UlPllM11l'U ex l'Umw~iJ'Iili'Yl'llUnCl1i'U~1Pl 

Q.I ... 1 0 .d 0 "" 0 1 " d 'f Q.I .a dl 'jJ "I _:Ij 
ClfllJW~u'l~~1"W~nCl1'Yl'U11"1"tllJCI flll'I'UlPl l11flU 2 fl11'b''Ufl'U fltl "W~nCl1'Yl 1111'ltlUtl'U 

~ 

'jI dQ./ ,., .a 1 .d.!~ d 
"tllJCI (Transaction From) 11C1~"W~nCl1'Yl'lU"tllJCI (Transaction To) l1'ltl 'U'Yl'U11J'UnCl1'Yl 

~ ~ 

fl1'l~ ~ n W 1fl1'ltltlfl11UU'l ~uu 1 M11l'U Bitemporal Data 111 tl ili 1 M11l'U i 11 1Pl1lJfll1lJ 

11 'U lf1l1lJfl 1Pl1~ til nu'l ~ UU ffn ff'U 1'Yl ffil iJff1 fflPl {11 i' U ~ 1 ;j tl 'l ~ U U ffn ff'U1 'Yl ffiliJff1fflPl {~ 
~ ~ 

" . . 
ff1lJl'l fl17 tlfl1tl11U tl11111C1~ril'U~IPl~mlU H'l ~'11'U I IPl tlfllPll 'U 11~ ~ 1fl ffill'VlU llPl~ tllJ11111i1t1'UU 11 CI'I 

~ 
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2.1.6 
~4~ ~ do • 

1Ti11ml::11':i::'U'UmfflC)f'Ul'lftJ~ (Essential System AnalysIs) [5] 

d~ .a d fI • .d ~Ji .. 
John W. Satzinger lJ'U'U,Ul'UtHl l'UtJ'UlPll':il'l1l11Jfll':iWm'l "l 'YI~::1f)IPl'U'U 'U':i::'U'U l'UtJ'UUN'Ufll'Vi 

i "CV d Q.I Q,I G' .qd "0 I 1 
fll':i 11 ~'UV'lm::Uff'UV1J~':i::IPl'lJ'~ 'ltllPl l'UtJ'UUN'Ufl1'Yl fl11lJ fflJ'Yl'U Ti lV'U 'YI1Pl U~ 1'U lUIPl~::':iltJfll':i 'U 

" " .,rV~'UV'lfll':iVVnu'U'U~ 1tJllli1 ~ v 'lf1tJ~ IPl.,JUIPl V'U fll':il1H lU i1i ~ 11tlu~V'lijm::'U1u fll':i 

11 U ~'l ~lnu 'U'U ~l~V'lflltJfl1'Yl 'U V'l':i ::'U'Ul~lJ 1 UltlU U'U 'U ~l~ V'l'YI1'l1Pl':i ':i n::'U V'l ':i::'U'Ul~lJ 11~:: i1i 

" '" I 'i"''' ~ i .. I i .J ,,"" " I UlPln'\1'Ul'YItJVtI1'Y11 IPl l1':iVIPlV'l~'l~n 'U':iltJ~::lVtJlPll'Y11 IPl C)f'lN11fl':il::11':i::'U'UUIPl~::fl'U V1~ ... 
'" "" i """ "I " I '" i" I I _I "'i I 0 ~ .J IPllPlff'U ~11ml::'\1U~::vvml'U'U lIPlN~VVnlJlUlPlnlPll'ln'U IPl 'lf1tmlPl' ff1'Uu':i::nv'U'YI mll'U'U C)f'l 

lnlPl~lnfll':i i '1h::'U'Ulnlltl'U 11'U U~::riltJ'YIVIPl' UV'l':i::'U'U i 111i U~::~fl11nl':illfl ':i 1::11'1 IPltJ i 'lflllfll':i 

lU~tJ'UUU~'l (transform) U~::lllfll':i~lliJ'Unl':i (transaction) ~V'l~'ll~tJ'U~'lnl':i i l1~'UV'lm::11ff 

11l11m 1::lh::'U'U1VmC)fUl~tJ~ ~::l11fll':i ffmn':i ::'U'U lfll 11~ ~:: i1il ~tJ'U ~'l'U V'l ':i:: 'U'Ulnl U~~:: 

lU'U i U~fl11lJ~V'lfll':i 'YIl'lIPl':i ':i n::'Uv'l ':i ::'U'U 1 mj 1 IPl tJ~:: l~tJU ~'l U 'U'U ~ l~V'l'YIllPllPl ':i ':i fl::'U V'l':i::'U'U 

lmjmtJ 1~tJ'l~'l1~tJ11ltJfl11U'U'U~1~V'lLVmC)f'Ul;tJ~ (the essential model) fll':iUlPlnrjVtJl1Ul~ 
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~ ~ ~ ~ 
(planned response system) 9f-:J~flU'Cf'lJfl-:J~l111'l1l'Jfll'HU 2 'b''U~ flfI 

~ 

• 1'l1l'Jfll'HUflltl'Uflf) (external events) 

~ 

• 1'l1l'Jfll'HU~l11!1m (temporal events) 

~ I ~ , y ~" 0 Q.I d' 
'YHl1HU1U~~~1'l1~fll1W \l~1.h~f)flU ,jww 'Cf-:Jm~~'U (stimulus) 'Cfl'111U1'l1~fll1Wflltl'Uflf) . . . 

19f'U1'lftl~ (essential activity) u~~i~Y-I~~flU'Cf'UfI-:J (response) 

" m~U1'Uf)Uflflf)UUU 1.h~f)flU',j~1t1 3 ;r'U~tl'U 

" , , 
Q.I "0 Cl " ") .c:.." 
'U'U~fI'UU1f) 'Cf11-:JUUU'ill~tl-:J'Cf-:J1!1fl~tl11 (environmental model) l~m'i11~'U'illf) fll'iU'ilf) 

d ~ I oJ ~ .1 d ~ ~ ~ 0 "j 
U'il n ltm~1f1t1~ 1'l11'Jfl1'iW m-:J '1 'YUf)~'U'U i 'U 1 ~UU U ~~1 'U tI'U 1 U 'U ~ 1';1 1-:J1'l11'J fll 'iW 1 ~ tlf11'11'U fl'b'tl 

~ "oJ~...." i"~ ~ I " oJ 
1'l1l'Jfll'iW (event) 'Utllq!~'YH11'U~1m~I'J'U 'I1!f)fU'I1l'Jfll'iW (trigger, stimulus) U'I1~-:J'Utl-:J'Utllq!~'Y1 

1~'U';1m~~'Ui-H1n~1'l1l'Jfll'iWlJ1'il1f)~ifl (source) fl1iU1t1n'ilm'i11~1nfl~'U (activity) Y-I~~'Ynj 
4 .::Sa..l Q.Jt/ 

'illf1f)'ilm111'Y1!f1fl'U'U (response) U~~ ~~'I1lJ1fJ'UfI-:JY-I~ ~Yl1i (desti nation) 

"j " ~ d" 0 ,_ I " ,,, .... 
111 fI 'Cf11-:J ~ 1';1 N!'I1I'J fl1 'i W 1 'CfH U ~ 1 'il ~ 'U 1 11 'Cf1 N UY-I'U fl1 YI fl1 'i '11 ~ 'U fI -:J 'U fllq! ~ 1 ~ fl U 'iJ -:J "Ifl 

(context data flow diagram) 

,,"'''' I ~ i " ~ ~ I ~ 0 i-I" I 'U flfl fI f)flfJl-:J '11 'U -:J 'U fI -:J fll 'i 'b'~ 1';1 N!'I1I'J f) 1';1 W fI fI U~ ~ ~1 'I11'J fl1 'i W 'Cfl11 1 H'1'U 1 11 'Cf'i 1-:J U~ ~~ 

1 ,jmm11dtltl~hJ~'U9i flf1'U itlfiflfJijf)u 11fJf) i 'If'-:Jl'U'i~'I1-jHf1'U ;ifl 1~'U 1 ,j'ium11dtlfJ~1fll~f1'U 
, " 

'11~111 '1 (loosely coupled module) lflfJ'il~iYfI'Cfl1f1'U~1'U'YI1-:JUUU~letfl-:J,rfl11~1'YiTU'U .. 
" , 

QI '.c!t " 0 Q a d. t 

'U'U~fI'U~fl111 fltl f11';1'Cf'iHUUU'ill~fI-:JYlq~m'i11 (behavioral model) 1Y1f1~-:J'ilfJ~~1f1fJ~~tl 

, "" o Cl fj,J Q,J .d. 0 0" a do I 

'illf1UUU'illetfl-:J'Cf -:JU 1~~fl11 'b''U~fI'U'U 'il~fll'l1'U~U UU 'ill~fI-:J'Ufl11 et (data model) 'I1'im'ifJf)11 .. 
fI 1111 ~ l1f1'Cf!9f'U1 'lffJet (essential memory) ~-:JlJ f1 'il~ i 'If'U1.JU ~ let fI-:JfI 1111 ff11~'U tl1f1tJ Vl~ (entity 

relationship model) 1 ~ fJU 11 ~ -:J 119i ~~ 1 'I11'J fll'i wi 'U~1';I 1-:Jl'l1~ f) 1';1 wi -H1n'UUY-I'UfllYlf11';1' '11 et'UfI-:J 

m~u'Cf,rfllq!~dtlfJ (data flow diagram fragment) fi-:J,11~ 2.1 
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Data Modell 
tngger or 'StilTPJlus 

Data Model 2 

DestinatIOn 
response 

Data Model 3 

" . 
tHlfHnnu ffllJl'HH~tJnl1'il::!ff~lJm~tJnlJlt1,j'tJlJ" !~'U 'VH1'Ul1J mlJ,j'tJlJ" (data dictionary) 

~ ~ ~ 

" 'Ii''U~tJ'Uff~~lt1 !~'Umn1lJU~'Ufl1'V'lm~''\1'''\JtJ~m::Uff,j'tJlJ"titJtI (data flow diagram . ~ 

fragments) !f7tJff!l~u~'Ufl1'V'l'~li (diagram 0) '\11tJ~!1t1flflntJtil~ 'h U1J1J~l"tJ~~::1J1J~Utln 

'\11tJU~~~1t1m9Jm~W (event partitioned system model) ~!1t1n~~if !ittJ~'illn m9Jm~w!~'U 

~ ~ , J 
1!ml::'\1!m::tJtJnU1J1J~::1J1JU1J1J'il1fi"1~'\J'U1J'U (bottom up process) 

, . 
~ ~ qq q v 

2.2 I'nfH'U IiU.l't11flrJl"O~ 

. . " 
1 1 .:t.ct..c:l "d Q.I d ~ 

!'Y1f1 'U "tI'Y1!fitll'\JtJ~ 1Jllt1m~~~'U fltJ 

• !'Y1f11'U l"fj~',*'I11Yin~'\JtJ~~.yh~l'Uff'UllJ 
~ 

• !'Y1f11 'U hfjfl1'V'l~l1!l1t1lJ 

• !'Y1f11'U l"fjm~~tJffl~Hfflt1 

2.2.1 
. 

qQ,l" .:!I Q,I Q,I d d<d. . 

m1'\11'V'ln~~1t1lmtJ~~1Jfft1Jt1J1Wfll1!'Y1t1lJ'il'V'l!tJ'(1' (Positioning USing GPS) 

~ Q,I 0 I" .a Q,I Q,I A .etA 

~::1J1Jm~'\11'V'ln~~lU'\1'U~WWlmtJn1J'(1't1Jt1J1W~11!'Y1t1lJ'il'V'l!t.l'(1' [7] (NAVigation System 

with lime 8nd Ranging Global Eositioning System; NAVSTAR GPS) !~'U~::1J1Jm~t11'\1'U 
jI d oCl .Jd. _"iGl 
~1t1fll1!'Y1t1lJ (Global Navigation Satellite System; GNSS) 'b''UfI'\1'U~ lJ'\1'Ult1~l'U1JtJ~n'U 



12 

lh::t'YIff'Ufl 'H,.,'ti'jtlLlJ~f)1 (U ,S. Department of Defense) ttl'Wt~l'Ufl~ U"::fl'4tyll91h1''4f1f1'' 

~1 ~hJi~HW '~hw ~hjfifllJ"~l ttl'W 'l::1I1I~lh::nmJ iU~1mfl~fl'\htl'Ufl~fl11tntllJ~1 flll'l'lfl1l1"n ... 

Q.I Q.I c::t. d' 

11:: 'l1l fffllttl1tU 1'Y1tl'YIff ~m1l1n 
u u • 

fll1tntllJ "1 t~ fl1fl'l::tl::'YI1~ lfltl6fllJ 1l1m1mt~'W'YI1~'Ufl~iYfllfll1w hW1fl 'l::tl::'YI1~ 1l1nllfl~I9I'W mJ u u tt q" .. 
u'W i UV~n~lJfl11tn tllJflVNU' fltl 4 fl1nh h1' ff1m'lflflll1'Wfl'YI 'l111"lUl1'11~1I'W~b hn'Ufl~I9I'W i~ 

("::~~fl tm:: "fl~~~fl 1'W'l::1I1I UTM) U"::V~'YI'l111'Uw::n"1~t~tl~I9IH~1tl (nm UTC) 
.. . . 

'I " .. 'I " • 'I '" .." _~ .!I .!I ..,.., .. .. ~ l' " f)1'l1l:: 1'lf~1'W'l::1I1I'W Il1m::'YI11'W1I'lnW'YI'YIfl~'Y'llm'WtlLmfl'l'l1lfftyty1Wll'VHflfftlJfl"~ lJ 

ij~~nfl'U11~ t~fl1l1'f1liYtyty1W1l1nfl11tntllJflV1~U'fltl 4 fl1'llfl '1 .... !fllJtl'W'~ ~l'Vitlfl"lUl1'11~ 

'YI1'lnijff1ffl9l{~fi1'W1W '~~~ll::\h i u1 ~'l1'W'~ l1~fliY~tnl9l i~1l1n~lti~;fmum""'Ufl~~Vimff (GPS ... . 
Quality Indicator) l'Wlh:: ltlfl~~tfl (GGA) 'Ufl~ml9l'lj1'W fflJ1f1lJt)t~n'YI'lflUnff'YI1'l'YI::t"U,..j~'lf1~ 

0183 ij~lttl'W 1 (~lij~lttl'W 0 Ufffl'lil V~~1,rfllJ""ltm'l1'l'u1~~1'Whji~) ll1'fl'lltl,,::tUtlfl ... ... 
~ ~ d c::t. tI 'oC:\ Q.I ~ c::t. 

t'l fl~ml9l'lj1'W ffmfllJflmn'YI'l fl'W f)ff'YIN'YI::mUl1'l'lfl191 'l l1ff 0183 tv.lJtl9llJ 

f)1'l'W ijJ'W 1 'l:: 1111 ffU 11 ff'W 'W f)1 'l t~1I,r fllJ" ff11i 1'l W U lnfl mfl ff'W llJif t~ flf) 1 ~tfl ~ fl'l ~ flv1 'W nrilJ 
q 'U cu cu q 

o Q.I 0 d"" Q.I .!I.c:t , ..J d. 

ff111'J1I'l1'W'W111'W (Navigator Receiver) lJm1lJ\lf)l9Ifl~ 1'W'J::fl1l 15 tlJI9I'J 11'lflfln11 9f~t .... tl'l""fl 

2.2.2 ,rfllq!"m .... fl11tntllJfl11lJ"::tUtlfl~~ (High Resolution Land Satellites) 

.., .., d " ,,"' ... '" .. 'I"" 
nn .... ijJ 'W n ::1111 f)1'J ll~Hn 1I'U fllJ" mfl ff'W llJ fl1tlfl fllJ .... 1tl9l fl'l 'If'W fl .... n .... 1 lJ f)1'l I 'If'U fllJ"m .... ... ... 

d ~ oC:\ .c:t dGi " .ct.:i d ~ 
[8] Ufffl~'lltl"::tfltl~ .... 'Wfl'WU1I1Iff'YIll1f111lJ"::mtlflff~(l~ 1 tlJm 1l1n~11t'YItllJ IKONOS-2 9f~ ... 

'~f1lf)1'l'WijJ'W11~v1l~1J'YI Space I maging m .... ~l ~fl~l 'WlUU1I1IlJll91'J!1'W,rfllq!"m .... 'lfUfltlltUn ... 
lfl tl 1 'W ri1'W~'W n n~ ~ t'YI .... lJ111'W m ijnnuf1lu ~~,r fllq! "lJniJ U"::f)1'l'YIflfffl1l'l::1I1Iij UH'W m::'Y11 .. 
1'Wn1~t'YI""lJl11'Wm tl'hu'W 

.!I ,~ i"....... 2.2.3 'J::1I1Itmfl'U1tl·"flff1'l 'lff1tlll .... fl1'Jtflff (General Packet Radio Service ; GPRS) 

"'1"1 .., ... .,j .... d 'I" 
rj l'lf 'YI'lff .... 'YItfl"fl'W'YIU1I1I1ltflfftfllJ (Global System for Mobile Communication; GSM) l'lf 

I cv "cil I QI'l" 
'lffl~fftyty1Wl1"ltlf)1'lt'U1(l'l fltlU1I~n"ln'W l'lf (Time Division Multiple Access; TDMA) \If) 
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)1lJl'1i'l' ~hJlJ1\Pl)!1'U~ltJ~lglJ '1 'U i'UU 1 997 11'l'U~'U hJ fllHh:n'U!1'l'Ul11111~~11f)1) ri.:j f)~lJ 

'li'tJlq!Cl (Packet-switched) '1 ~.:j1'U 'lftJ.:jfftyty1W\Pl1lJl1~lJlW 'li'tJlq! Cl~i'mY.:j 1l~.:j llCldif)1) 1~ tJf11~11 

Control Protocol I Internet Protocol; TCP/IP) 

I I • I , 

(Dynamic Internet Protocol) 1'WtJ.:j1l1f11Tl~tJ.:j~f)~ltJiifll)ITl~tJ'Ul1\PlCltJ\PlnCl1 l1tJ~ (IP Address) 
" SI , , 

'II tJ.:j lTl ~ tJ.:jClf)~ltJ~ .:j!l1~tJ'Ul111Cl.:j\PlCl tJ\Pll1Cl1 ~.:j,r 'U lTl~ tJ.:jClf)~ltJll~a1'l'U~·htJ~\Pl1itJf)~11 1 11 V.:j lTl ~tJ.:j 
~ ~ 

" " " 
Ulj~lm'Yh,r'U l1Cl:;fll) ff .:jfll) 1l1f11Tl~tJ.:j11l.i~ltJm:;111 '~1 \Plmhl1'U\Pl '1 M1Tl~ tJ.:jClf)~ltJ~\Pl1itJf)~111WtJ 

~ 

i'm'ha .:jliJ'U):;m: 

" d IV eva" ".Q t/.Ct, IVy 
'U tJf) 1l1'U fllH'j ~ 'U 1):; 1111 f) U 11 \Pllf) 11'11 fllJCl fl1 Tl ~'U llJ \Pl1tJTl fllJ~ 11\Pl tJ) 'b''U \Pl ~ f)'W1 tJ.:j \Pl tJ.:j 

~ 

ri1u.:jil.:jTl11lJl~ 1'1 'U fllHY .:j'li'fllJCl'IJtJ.:jlfl~fl~ltJ' r~ltJ ~iifl11lJl~1~1f)11!!11111fl~tJ~ltJti) )lJ\Pl1 1 \PltJ 
~ 

!fl~tJ~ltJ1r~ltJ~.yjtJ1{ltJ~iifl11lJl~1~1111tJv~ 30,000 il.:j 80,000 iJ\Pl1itJ1'U1l1 (~\Pl~ln\Pl 
~ 

2.3.1 
.ct. d .c::t, tI '.c::. 

lJl\Pl) !1'U ~lJlfllJmClf)'Yl)tJ'U f)ff'Yll.:j'Yl:;m11l1.:j'b'l\Pl 0183 

(National Marine Electronics Association Standard 0183) [10] 

lTl t tJ.:j i'11fftlJ tlJ1W~.yj!tJ ~ri.:j 'Ii' tJlJCl ~ n\Pl~ 111 mJ ~ 11Cl:; 'IJw:;n Cl 1 '1 'U) 11 11 11 11 'Ii' fllJ Cl tJ 'U m lJ'IJ tJ.:j 
U U cu cu <u" 

~ltJ~ 1 flf) 'II n: l1tJ~fi 1 \Pl tJtJ~'l 'U t 11111111'11 fl.:jlJl\Pl)! 1'U ~lJlTllJ ~ 1 ~ f)'Yl) tJU mY'Yll.:j 'Yl:; m 11M .:j'b'1~ ) 11 ff 
'I d' II) jI 0 .1."j '1 jI ~ ."j, .,. d .,." '" <>'" 

0183 I \Pl tJlJ1m i1'U 'U ! \Pl \l f)flll1 'U\Pl'IJ'UI~ tJ 'b'111'U fll) 1 'b'tJlJ\Pl tJ'Yl N mCl f)'Yl) tJ'U f)ffilCl:;):;! 11tJ111li 

~ jI o....."j '.1" '1 jI ~ "'.... 0 i jI 
." fl ff1) 'II tJlq! Cl ~111) 11 fll) ~tJ ff1n :;1111.:j ~lJm W'Yl1.:j'Yl:;1Cl 111lJ'U lJlm i 1'U 1\Pl tJ1f)'U llCl:;'U llJl 'b' 

1 iJ'U ~ l1111111fll) 11 ~\Pl.:j f·m 'Ii' fllq! Cl 1l1f11Tl t fl.:j i'11 fftyty1W~.yj m~~ 1tJ ~ 1 tJV1.:j ~ 11 ~\Pl.:j~ 1'U ri 1.:j 11'l 'U 'Ii' fllq! Cl 
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1l1f1l~~tl'li' Uff~~lW~yhtl""~llJlJ1~ 'j jl'\'H"lJ1~lJ ~lL~O'Yl'.itliJmf'YI1 ':l'Yl ~ nmH'I'b'l~ 'j '11"" 0183 

1~mY'llrlm1m 8 :05: 28 tl'l 8 :05:30 ~llJllm UTC 

$GPGGA,080528 . 000 , 1344.2357 , N,10032.0597,E , 1,07,1.1 , -1.5 , M, - 27.5,M,,0000*52 

$GPRMC , 080528.000 , A, 1 344.2357,N,10032.0597,E,0.00 , 87 . 14 , 310806", A*55 

$GPVTG , 87 .1 4 ,T" M,0.00 ,N, 0.0,K, A*37 

$GPGGA , 080529.000 , 1344.2354,N, 10032,0595,E, 1,06,1.4 , -1.8 , M,-27.5,M , ,0000*5B 

$GPGSA , A,3 , 23 , 25 , 01 ,1 9 ,1 3 , 20""" , 2 . 4 ,1 .4,1 . 9*36 

$GPGSV , 3 ,1,10,19,78 , 116 , 31, 23 , 75 , 265 , 25,1 3 , 44 , 31 6 , 35,25 , 20 ,1 03 , 31*79 

$GPGSV , 3 , 2 , 10 , 20 ,1 8 , 213 , 20, 11 , 18, 182 , 15,16 , 16,038 ,1 0 , 01,14 ,1 51 , 21*7E 

$GPGSV , 3,3 , 10 , 27 , 09 , 318,07 , 07 , 09,038 , 23*7D 

$GPRMC,08 05 29 .000,A, 134 4 .2354 , N,1 0032 . 0595 , E, 0 . 00 , 87 . 1 4,310806", A*55 

$GPVTG , 87.14 ,T"M,0 . 00,N , 0.0,K,A*37 

$GPGGA , 080530.00 0,1 344.2350,N , 10032.0594,E,1, 07 , 1 .1 , - 2.6 , M,-27.5 , M, ,0000*5F 

$GPRMC, 0 80530 . 00 0, A, 1 34 4. 2350 , N, 10032 . 0594 ,E, 0 . 00 , 87. 1 4,3 10806 " ,A*58 

$GPVTG, 87.14 ,T"M,0 . 00, N,0 . 0 , K,A*37 

l~~tl'li'Uff~tylw~Yiltl"" ll~ri'l1h~ lfJ~~ih'l1m.h~~11.h~ lfJ~ ;itl GGA, RMC, U~~ VTG 

l'Jo "1 1 l'Ulii l1~~lh~ lfJ~~ih'l1""th~~llh~ lfJ~ ;itl GSA 11~~ GSV l'JO "1 5 1'U1ii 

" " lltl""niidj'U~1~m:l'j ~1m'IJ l~~tl'l'l1lJ1fJ "$" "," 'j'l1""iJ~H1~~ U~~'j'l1",,~'Uu'j'j-n~imj l~fJf11 'j 

, , " 
(Talker 10) 2 ~1~m:l'j 1~fJ'j'l1""lh~~1~1~~~iilnfJ1,rtl'lnUl'YWliJ~'U£~,juij ;itl GP 'I1~tl .. ... 

Global Positioning System Receiver mlJ~~~1m'l1""lh~~11.h~ lfJ~ (Sentence 10) ~1'U1'U 3 

...... '''' " .4 " ~1tlmn ~UO GGA, GSA, GSV, RMC, U~~ VTG ~llJ~1mmtl'l11lJ1fJ~~fl1~ "," 11~~~llJ~1fJ 

~ .. ".d ... " 4 ... ~.. " i" " 4 l't~~ 'lJtllJ~'YllW01l100'U~1mmtl'l 'I1lJlfJllMl1~ "," 11 ~'11l10l't Ml ""~'YllfJ '11 ~llJfl1mm tl'l 'I1lJ1fJ ... . . 
~tlO~'U u." flllJ~1m'l1""fl'j11l~11lJ\lO~tl'l (Checksum) l1j'Um'IJjl'U 16 ~1'U1'U 2 ~1~mn ~llJ 

~1fJ'j'l1""iJ~11~~ 11~~\lU~1fJ'j'l1""~'Uun-nflimj lflfJi'U I1h~ lfJ~ "1 ij~1~m:l'j'j1lJn'U'~tl'l 82 

" " '11'U~I'1J'Ul "1 ij '~l1fJO~lml1""lh~ lfJ~~'1ij 
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th~lfJA~~n) (Global Positioning System Fixed Data; GGA) t1:h.Jlh·~ lvAu{l'fl,rvhlfl 

" nm mllJ{l'~ m'~AWfl1~,j'6lJil~Yh6{l' ij 'nJuuu~~u 
'tI q IV cu 

" . . 
~htn'U E l1~6 W,~1~~;AWfl1~,j'mJil~.yhmY, ~1'U1'U f111t-nVlJ-niJ llJl i ,*r'il'U1ill~lUl1,J ~,tlU . .. 

" . " .c!I Q.lo d. I ~ 
ilfl'YI6'UA 11lJ Qtl~ 6~ 'YIl~~ lU,A 11lJ \1~tl1 'U 6~~fl U'U 1'YI ~ til t~ il V,l1 'U 1 V'lJ6 ~A 11lJ \1 ~t l1 'U 6 

~~~Ulfl'YI~mm~v ijTiltn'UtlJ~~l1~6~1 M,A11lJ\1~'IJ6~~~~u,f1'YI~mm~m11116tt.l'YIH liltl~tn'U 
'YI~ ~ ~ l1 ~'U ~ 6UUtl'U i'U ,l1 11 1V'lJ6~A11lJ \1 ~'IJ6 ~ ~ ~ ~U,fl'YI ~tilt ~ ~ V!l1 U6 t t.l 'YI ~ ~ 1 il tl~t n'U 'YI ~ ~ ~ 

" "" l1~'U~6UUtl'Uff'U ij~htn'UllJ~~l1~6~1 M,hJi~i'U~1'Uvr~'U1U,'lli,*i'U~1'Uvr~'Ulu*~i{l'm111 

"" d 

1'Ul'YI 

. " 
, d .!I i .1 1 .!I ~ .!I "'. 

(l'1'U'YI!l1il6 'Uu~~ VA A6 tlUilfl'YI6'UA11lJQtl~6~'YI1~~lU, A11lJ\1~!l1'U6~~flU'Ul'YI~lil 
, "I , " 

l~~V, A11lJff~'IJ6n~~uiJl'YI~mm ~V!l1U6~t.l'YIH 1 iltl-nln'U'YIH~l1lJ'U~6UUtl'U ff'U, <1 'll'~i '* .. .. . 
" ~l'Ui'Utlnvr~'Ulu 

th~lfJA~nltnt) (GPS DOP and Active Satellites; GSA) In'Ut.l~~ lVAU{l'fl~~1'U1'U 

~111-nVlJ~i '*r'i l'U 1 ill ~ tifl ~ lUl1 11 ~ Uil~ U fffl ~Till ~ 'I.I1AW ~'1.16~ fl111-nVlJ~ij ~m~ 6A 11lJ fI tl~ 6~ '1.16~ .. 
" dd i..! 1 '1.16lJilll~Wff 'U'YIl~~H 'YIlnlU lm~ flV~1lJ 



tJ'l::lt1ft~ltltTl (Satellites in View GSV) t~'WtJ';i:: ltJflUff~.:j';iltJ~::tfltJ~'\Jtl.:j~11ti1tJlJ~ 

1mYtytlj1W 1~U~~::~1.:j l~tJi 'W 1 tJ';i:: ltJfl ~::Uff~.:j';jltJ~~tfltJ~'\Jtl.:j~11ti1tJlJ 1~ 4 ~1.:j ioM' 

... 1 Q.I ~, J 1 .ct 0 ..r::::t d.Q.I Q.I 1" lJ';i~fltl1Jfl'W~Htt~ 1 tJ';i~ 1tJfl'\J'W tJ l~tJ~~Uff~.:j';iltJ~~ttltJ~ 1l1'W1'W~11rVWlJ'Yl';i1JffUlUllW ~ u u 

" 
n.:j'\1lJ~ ';i'l1fftJ';i~~1~11ti1tJlJ lJlJ U~::fl11lJUHffUlUllW • u u 

,.h::lt1ft811IthJ. (Global Recommended Minimum Specific GPSfTransit Data; 

RMC) t~'WtJ';i~ ltJfluff~.:j-wti~ nm fl11lJt~1 u~~~'ht$itl'W 

16 

~ 4!( " ..:::a .4 Q.I 4 4 Q.I d ::'t d 4 ~ ~ , I " 

'\1';itl S fltl i~,~tl.:j~~~,E fltl ~::1'Wtltlfl '\1';itl W fltl ~::1'W~fl,fl11lJt';i1tU'W'Wtl~l'\1'Wtl~'W~'W, lJi'lf .. 
i Q.I ~Q.I ~ .cS .d t d 4 QI 4 a Q.I 

'W.:jl'W~9'JJ'Wl'W I 1'W1~tl'WiJ I tl.:jfflfl1';i11JtJ.:j11J'WUlJl'\1~fl I E fltl ~~1'W tltlfl '\1';itl W fltl ~~1'Wl9lfl,A * 

_I 1 ......... " " lJ'l:: tlftl,";) (Track Made Good and Ground Speed; VTG) Uff~.:j1ff'W'Yll.:j tff'W'Yll.:j 

fflJ~'Yl1rtiUV1ffl'\1i1tl~ ~.:j 11ff'W'Vll.:julll'\1~fl~tlflVh i,r~ I '\1thtJ'\Jtl.:j1ff'W'Yll.:julll'\1~fl~tlflVll i,r~ ~f11 .. .. 
~ dJ''''~d. dJ'",~d ""~ dJ'", 

1U'W M I fl11lJ1';i1~'W~'W1U'W'Wtll9l I '\1'W1tJ'\Jtl.:jfl11lJt';i1~'W~'W1U'W 'W tll9l lJfl11U'W N I fl11lJt';i1~'W~'W 

1~'Wfil~llJl9l';i~tli'11lJ.:j I '\1,..bV'\Jtl.:jfl11lJl~1if'W~'Wl~'W fi1 ~llJl9l';i~tli'111J.:j ~f111~'W K,A *';i'l1ffl9l';i1ll 
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", , " 
\ll mh ~ lmnrn1lJ~ Vid] U rm ~'Vn3 \llfH fl ~ tl.:J i' mY'tuumu ~ ~ nHYU 

" " , ,tI 

GGA l~t.m.h~ lt1fl1~tn l'Utl.:J\llfH~tI.:J'V'ltl~tlfll'j1~.:J1U\l1.:J UUfltl ~1U.:J;mUfll'V'l~tllJCl~~nH" . .. 
~ y , ..:::::r. y, , ... 1 '" .d ~ ~ 

Cl~~\l~'V'l'jtllJ'HU1t1 Cltl.:J\l\l~'V'l'jtllJ'HU1t1 11,,~nm tY1Uu'j~ ttlflVll'HCltl fltl GSA, GSV, RMC, .. .. 
" tI 

~ ,~", 'I " "i , " "'I ", "" '1.1 'i "i "'" " OJ 11Cl~ VTG tlJ t~UllJl t'lf.:jlU 1Utl.:J\llfl lJ ~ t'lffll'Vl11tY~.:J tUu'j~ ttlfl 'H'jtl lJfll1Jl.:JfllClflflU 

. , 
~Q.I t' cl.::t" 

2.4 18fliIl'l ~lUl;)f.I U'j;l~ 'flHfl1'l'YIlflf.ll'U8~ 

fltllJ~11~tlfl'~tlfll'j~~1~U~tllJCl ~1"rU~fl1llJtYllJl'jfl1 Ufll'j~tlUtYU tl.:J.:J1UfllfltYUllJ 1~tI~1 i 11 .. 
, tI 

1 ~tI i~~l fl~11'j ~lfl'Vl'Utl.:j.:jlUVi \l ~ vllfll'j l~U~tllJ Cl ~.:jU U ~.:jijfl1llJ ~ 11~U~ tl.:Jfffl1l1fll'jtl tlfH1 UU .. 
Q.I d 'jJ 1 ~ ,f 4. Q.I I.J." dG) 

'j~UU\l~lflU'UtllJCl.:j1U tYU llJ1 U 'j~UUlQ 'V'll~~N '1 'Vl.:jU 1'V'ltl'H1ClflllW~'j 1lJClf.:j\l~~tl.:JlJ tU 'j~UU 

~~1~U~tllJClfllfltYUllJ~1 i11 11Cl~li4tl'Hl11U 1'Vll.:j 1 U fll'j11i'u11~ .:J1vtlJ1~lJ~ .:J1~lJ~ijtl~11tl1 'H1tl~ 
i " ~ i"" 'I ""OJ' 'i .IOJ.I 'I" OJ d " • 
~'j1U'j1lJi'I'fl1l1 111Cl1 ,U.:jlU1\ltlm.:J '1 t~tlU'jUu~.:J t'H'j~UUfll'j\l~lflU'UtllJClfllfltYU1lJ'Vllfll'j 

OJ "d" 'I'" i"d.J ~ • "" "" " 
tYuutYUU~lflU'UtllJCltYU llJ t'H'Vl1.:J1U ~1'j1'UU Cl~'UU~tlUfll'j'Vll.:J1U 1fl~fl1llJ~~'V'lCl1~U tltlCl.:J ... .. 

"i 1 " "i "" .d"".J i'" d":.J 'i OJ.d '11 'jtl'lf1t1~ 'j 1\ltYtlU11Cl~U \l.:j1~ tlU fl11lJ ~~'V'lCll~'Vl1fl~'UU ~ tltll.:J 'j 1~1 'j 1t1.:j'UU t fI tI.:J1U'V'lflJU ll'Wfl 

2.4.1 Designing a Usable Mobile Application for Field Data Collection [11] 

. 
QI d ~ ~ 

.:J1U'V'lflJU1'VltlfllJli'l'fl1l1.:j1UU'jfl fltl Designing a Usable Mobile Application for Field 

Data Collection 'Utl.:j 
~ J'~ 

Moe, K.H., Dwolatzky, B., 11Cl~ Olst, R.V. 1Utl'Hl'Utl.:J.:J1UU1lJU 

~ .,j. 'I 'I " • 1 0' "" 0' "" 'I "'I • 
fll'ji'l'fl1l11'V'ltlUlfl1llJtYllJl1f1 tUfll'j ''If.:J1UtlumWfltllJ'V'l11~tl'j'lfU~'V'lfl'V'lllJl t'lf tUfll'j'VlN1U • 
d" 'I' • QJ ~ "'" .J?i ~ 

1flU'U tllJ Cl tYU llJ ,U tY1U 'U tlH 1U 'U 1H 'j fllll':i ~ 'U 'U 11 Cl~ 1 U tl '11 1 tl fl tY1U 'HU.:J 1lJ U fll'j i'l'fl1l1 .. . 
, 

o _I..c::::t. Q.I QI tI I "Gt".di .-do 
m~'UdUfll'j'Vll.:jlU UCl~m~U1U fll'jU{jtYlJ'V'lU ti'j~'H 11n~'U'UUCl~rj t 'If.:J lU \l.:jl'HlJ1~tYlJ'Vl\l~ tlfllJl 

fffllllfll'jtltlflUUmY1U ~tl11 'j~ tY1U ffl'H i''U fll':iillfltllJ~11~tl f'lfU ~'V'l fl'V'll i 111 '*fl'Ufll'j 1~'U~ tllJ Cl 

'I 'i .d. ~?i d " ·..I ... .,j 
t U tYu llJ t fltI 'j ~'U'U.:j 1U tYu llJ 'Vl'Vl1 fll 'j i'l'fl1l11lJU 'j ~ 'U 'U1fl'U'U tllJ ClUCl~ClftllJ 'U 1 'j.:J tlu mw tYmn 'j .. . . 
'Utl.:J'U11:i'Vl Telkom 1u11m.j1fll1~ ~.:J ifi'11i''lJl11~tlU \llflfll'jmtlfl~tllJCllf1t11,*u'U'UvJtlflJm~~11l .. 
lJ 11 ~U fl1'j m f)fl~ f)lJ Cl Cl.:j 'U U 11 'U 'U vJ tl f lJ 'U U 1 fl ~ f).:j fl tllJ ~ 11~ tlf 'lfU ~'V'l fl 'V'll ~ ~tl tYl 'j ~ tllJ Cl fl'U 1fl ~ tl.:J .. .. 

• tI 
I' d_i4 4I!t 0" d " d 

l1lJ'U ltl lJ1U I'll lJltll'V'ltltY1lJl'j f1" fI m ~'U 1U fll'j 'Vll.:j lU Cl.:j 11Cl ~'UtllJ CllJ fl1llJfI fl~ tl.:JlJlfl'UU .. .. 
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.-i"lY "'I '" "'1"1 310 .1 .-iiYi <v !lJellflYi1fll·HYfllll'.i~lJlJ '\Jel.:JlJ'.iEJ'Yl Telkom 1).:J Ifl'Yllfll'.ibY'.ilJU'U1'Yll.:J !'VW '!f 'Ufll'.il'l11l'Ul • 
o Q.I 0 d" ~ 0 Q.I .& ~ i"~ 0 Q.I 0 d 

'.i~lJlJbY1'H '.ilJ'Yll.:Jl'U!f)lJ'\JelllCUl'Ielfll'.ilJl'.i.:J '.if1111 CJf.:J!UU .:J1'U! lll'll~ '11 !1J'U '.i~lJlJ bY1'11'.i lJ'Yl N l'U!f1lJ .. . 
,j'ellq!~bY'U llJ 1fltJ~ 11 111 fltJ~f)llW~'\Jel.:J'.i~lJlJ!lll'll~if ~.:Jf11'.i11'.i1f)!l i 'U '.i~lJlJ~1 1 1111'.i~f)ellJ~ 1tJ 

fl~ 1 'U ~~ 1 fl tJoW l,j'ellq! ~V4 tlfl 1 111l'U fl'U,j' ellq! ~ l~Q~ bYlJ i 1) 1) 1 f),j'ellq!~ i 'U j1'U,j' ellq!~'\J fl.:J! f1~ el.:J!!li~ 1 tJ 

~l'U'Yll.:J!f1~el~ltJ~elbYl'.i 1 ~ bYltJ 

2.4.2 

.QQ,I J. f ~ a Q.I QJ Q d Q f/Q.I .Q tI .a d 
.:J l'U 11) tJf) 1 '.i! '!fellJ ~ ell f1 '.i el.:J lJ el'.i.:J 1flU lJ lJ elm f) 'VI '.i fl 'U f) bY f)lJ f1 ellJl'I1!~ el '.i U lJ lJl'I fll'll! l'I el fll '.i!f1lJ 

,j' ellJ Mll f1 bY'U llJ '\J el.:J f1 W flfl ~i'tJ ti 11i '.i V4 'W 111 'U f) ~ ! ~ lJ fl1'.i oW 1f1 ellJV41!~ el {U lJ lJl'I fll'lllJ1 i ~1 ~ lJ .. . . 
31 1 '" "'i 31 ~ '" 31 "f <' 1 'i I d '\Jfllq!~mf1bY'UllJ fltJUH'U'VIjllJ'Yl '!f!1J'U!!H'U'Yl~lmbY'U 'I1'.iel ml'l!!lJlJnm~fl'.i !!~~ lJ '!ffll'.i!fllJ 

,j'fllJ~!!lJlJ~fl~fl~~elfl!T"l (Online) U~~ 'lii'lffll'.i!~lJ,j'ellJ~ulJlJn'U.yhl'U ifl (Real Time) .. .. 
~ ~ . 

1) 1 fl.:J 1'U 1~ tJ,j' 1.:J~'U ij f1 W flf)~i'tJ , ~Yi 1 fll'.i bY'.i 11 !!~ ~! bY'U elU 'U~U 'U 1'Yll.:J fll'.i 'W11I 'U 1~ eltJelfl Yi • • 
~ 

U1bY'Ui1) U~~bYllJ1'.i()oW1lJl11'.i~tJfl~i~'~ ij~1'U1'U 2 U'U1'Yll.:J ~.:J~el'11ij • 

t )I " 

U'U 1'Yll.:JYi bYel.:J flel fl1'.i'W 11I'U 1'.i ~lJ lJ fll'.i rl fl MJfl,j'ellJ ~lJ~ nw ~'U YiYi bY'U i ~ ~ lfl,j' ellJ ~ ~'U i mu 
.. .. u 

1i 
Q.I Q.ld" "Q,fa d Q.I Jef 

fltJ 'U fll'.il'l11l'U1'.i~lJlJ~fl!fllJ'\JellJ~mf1bY'U llJfl1tJf1 fllJl'I1!~el'.i'!f'U fll'lfll'll 'VI ~ ~l'IWJ'U 1'\J'U lJ '.i ~lJlJ .. 
f11'.iijmllJbY1lJ1'.i () , 'U fl1'.i t1 tJfl i ~,j'fllJMlll'll fl tJfl~ 1 'U ~~ 1 fltJellfltJV4 tlfl'Yl NfliifflbY~{ '\Jel.:J!f1~ fl.:J .. .. 
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2.4 .3 ~llJ 1f1Hm~~tJfllJl~ml1l1JlJmW~""llJ fifJ 1f1Hm~uB,j~flnrin1'il U~~ 

~f'I1nlJ,j'fJlJ~~lJ~I'Vl1~tl~fl~fJtJ llJfl1f1 ""lJ llJ u~~m~ l..rlJ~ m~ ,j'fJlJ ~UY4lJ~Unml1tJ~ llJ~ .... .. . .. .ct" OQl "0 

1fltJ1'\JfJ~ ""ll1~lJ~~ ""1'l1m ~ lJfJfJtJU~~lJ l~l~'Yl~ltJ 

1 .c::t. CVQ 0 Q.J d" ~ d "1 
m ~ fl n tlU lJ~fl1~ ""n 1'il U ~~ 'ilf'llfllJ '\J fJlJ~'VllJ 'Yl1'Vn~u '.1 flfJ fJ tJ 'U fl1f1 ""lJ llJ U~~ fl n 

, t , " 

l..rlJ~ m~,j'fJlJ{luY4lJYiunml1tJ~llJYi1ntJ1,j'fJ~ ri111flJfJ~ ""111 m ~lJ~fJtJU{l~tJ 1~ l{l'Yl ~ 1tJ litl~~ 1~ .. . .. . .. 
fl111J11JlJlJl ~~ii ~11m~m~1~lJ~h111lJm~lJl~~u,;iJ 'Vl.ff. 2549 U{l~UVllJ~~111N~l1'ulJm~1..r .. 

" I I " " 

mlJ 1f'1tJtl111lJf'lYllJYi1nlJ,j'UlJ~ hj~lfll1 6 ~llJ' il..rmUlJfI{llJYllJYili'11h~1'Ylff .. . 
. .. . 

1jjU~ 'il1~W 1'il1fl~mHu~'\Ju~ 1m ~m~uB,j~m~ rin1'il U{l~ ~f'I1nlJ,j'UlJ{lYllJ Yi1'Vl1~tl'.1fl~UtJ 

l'Ufllfl""lJ1lJ u{l~m~1..rlJ~m~,j'ulJ~u~lJ~unml1t1~llJ~1~tl1,j'U~ ri111flJ~~""111m~lJ~Utlu~ ~ 
.. ... 
tJ1~1~'Yl~ltJU~1 'VllJl1 1m ~fl1~ii i1U11JlJ~lUV1~Yi~ 1 'Ufln~m:llm~lJ1'U m~lnlJ,j'UlJ{l1Q 'Vll ~ 

... 
1m~lim~'illtl~1 'U~llJYllJYi';N '1 

. .. 
2.4.4 ""~U~l'UYitJfllJlffml1li'~mJf'I 

. .. 
~llJ 1~tJ11{l~~llJ 1m ~fln';l~ '1 ~~Yi iti'flri11lJ1U~lii U ""f'I~ 1..r1MlJ()~UlJ11 U'lJrilflty llJ m~ 

ViNllJ1nlJ,j'UlJ{lfllfl""lJllJ ~lifl11lJ~fJ~m~tJ11'YlflllJ hv~li'lJ ""l1tJlJll ,*~llJ 1~U'li1tJ1~lJfl11lJ .. 
Q 1 . .,j,,, " Q" 1 ~" .,j, 

~ 1f'11 ~ 1 lJ flU 'Yl H llJ 1'Vl U 'll'ltJtlUlJ 'Yl1lJ fl11lJfI fl~ U~'\J fJ~ fl U 1fllJ '\J fJlJ {l 'U llJ fJ~ ~ lJ U{l ~ 1'Vl fJ'll'lt1 .. .. 
_I 0' OJ ',",0 ".Jd" Q,ljJo"d.J 
u~ ~ ""1'U m~'Yll~llJ ~1lJfllJ ~ ~1111~ ~'Yl111lJ 1'Yl1fllJ'\JUlJ{l'Yll~fllfl ""lJ llJ fllJ ~'Yl1l1lJ 1'Yl f'IU{l~ ~lJlJ'Yl 

~ ~ ~ ~ 

ri1lJfl{ll~ m~tl~~""llJm~Vil~llJ 1f'1tJfJ1fftJ1'Ylfl1lJ l{lV';l~ '11l1rilif1,j'llJ1'li1tJ111~fJ li~lJ1~UtJ1 
'Ylf'Vltllm'Yll~lf1~U~U,j~ltl~Ml~ ifl{l ~~'Ylf'Vltllflnf'U iti'un1Jflmm tl~~1~,j'UlJ{l U{l~ 'Vl~~m~ . .. 
i'h'U 1W '\JU~lf1~ U ~u,j~ ltJ 1 f'I tltJ 1 fl11lJ ""llJ 1 ~ fI'\JU~ 'Yl f'Vl tllfl ~ ri1lJ fl{ll~ll1 ri lU lJ lJ l'lhtJ1""~ lJ fl1 ~ 

Vi 1~ llJ '\J U~lf1 ~ U~fI UlJ~11~ u{ 'll'Uf'I'Vl fl'Vll'Yll~ ~~ '\JU~ ~u B,j~ ~ llJfl1 fI ""lJ llJ 



, .,. 
'UfIfI 3 

~ ~ , 

1Utl'H1fll)~~'\.J1i1h1vn 1 oM'~l'U'Ii'mJofllVi ~~l'i1~'U1'~tll1'lJ'Yn'Uinfll) 11 vn 1 oM'~l'U'Ii'm,m.fnw .. .. 
~1 oM'h~ fl tlllYi11~ tl{ ')fU ~Vi nVi 11 'U iJ \I ~u'U 11o~l'i1fl1) 11i' 'lJ11 ~ 'lin nn 11 vn 1 oM'~1'U 'Ii' tll,! ofllVi 111' 

~ 

1l1lJ1~ffllti'lJfll)U1 i 111 oM'u l'Vll'l 1 'U'I1'U1n'lJ'Ii'tllloff'U111 )111ii~tlii'lJ 1V'li'U ~ tl'U fll) ~ 'I i' 'lJ'Ii'tlllofllVi .. .. 
" , t I , I 

';'111~ 1111~ 'U l11fl1 tl'l mhhv ~ 0 tl~ m~'lJ1'U fll) i 11 'O'U ii'l n n ~ ~11 v'! l11 fl1 tl 'I 0 n.u 1V .. 

~ , ' 

'Ii'U~tl'U fitl rin1\111o~ffnlJ 1Hi1~tlW ~ l1iitl~1 'Uti \I ~u'U 1~vffnlJ1in nn ~ '1'1i'tll,!ofllVil11 oM' 
~ , 

'11'Utl~ )111ii'll'i1nnffnlJ1'1i'tl~lti~'\Jtl'linu'U '1 1~vHi1~.tiw~%titlnll1ffnlJ1 ii 3 Hi1~tlW~ 

• Hi1~tlW~tll{flllVi~ (ArcPad) [13] 1~'UHi1~.tiW~9ftlloJ~ln{1;'1fll)fi'1'\Jtl'l'lJ111'Yl 
'" !'l'1 ~ • .10' o'd SI 0 .,j .,. 0'.,. 
mtlfftll) 1 tl 1'lJ'U9ftll"t~111)ln'lJ'\Jtllloff'U 111 'Yl1'11'U'lJ'U1mtl~fltlllVi11~tl)')f'U ~Vin'W1 .. 

~ 

ff1lJ1)tlff~11"nlJW~ri1f1ty i~~'1~tl i 11\1 

l Si d SI o ')f~1'Ulfi'lJ'\Jtllloff'U111 .. 
d d ~'O ~ o lfi'lJllH'U'Ylllo ~ fll'W) 1 ff1~ tl) 'lJ 'U 11 'U 1Vfl1111 \111m tl~ 

, ~, 

llJ~V'U i 11 i~ff1lJ1)mn'lJ'Ii'tlllofll'W'\Jtl~l'i''111)~1'Ylffi fl~ 1Utl'l 'Oln'\J'U1~ .. 
, 0 dt ~ tI C), 

11'U 1Vfl1111 \l1'\J tl'llfl) tl~ fl tlll 'W 11~ tl) ')f'U ~ 'W n'W1 

• tM1tlvJ1iOi'U (cfWorldWind) [14] 1~'U9ftlvJ~ln{~~~H1110'l\lln9ftlvJ~ln{lioi'U 
, .J ~ • .10' 0' '" ~SI 0 "1S1 .,j 

(WorldWlnd) '\Jtl'l'U19f1 9f'llU'U9ftll"t~U1)lHV)l1ff mff111ntl'YlN1'U 1~'lJ'U1mtl~ 

fl tlllYi11~ tl {')fU ~'W n'W 1 1 ~Vl'i1fll)11 ff~~ Ho fll'W~'U ~'h~ 111 ~ 'U fll'W ff111 iJ~ 1~ V'U 1 ~ v 

l Si'" 0'. I "1 d "'''' 
')f9f')f1)lJUO~ 1~1)fi'Yl)~ 

o 'li'tl~lti~: 1dtl~\l1nUff~'1H01~'Uff111iJ~ ~'1~tl'l1oM''Yli''Wv1mi'Ufll) 

11)~1l1oHolJ1n 

.,. • .1 0',; ~ • .1 0' 0' d 
• fJlfiOllll'Wl"ttl) Ill'UlV (Google Maps for Mobile) [15] 1U'U9ftll"t~111)11ff~'1UH'U'Yl 

110~fll'W~111l1Vll 'lJ'U1flttl'lfltlllYi11~tl{')fU~'Wn'W1 ~'tl'Ut\J1~ 1,rioM''11'U i~l~v i~ii . " 

"1 ''''!':1 0' '" d SI o III II l"t ~ n ')f'U lfi'lJ '\J tlll 0 .. 
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<JI 0 Q.I • <JI ..ct iI ..c::r. GI <JI oC::Ito 

o '\ItHllfWl: fl1~ff~'\IVlJ~fll'YnJ'\IVlJ~HY1'\.Hfl'U 'Olflfl1~ !'lf~1'U 'O~~ 

'Olflfl1~ffmm'Ylfl1'U l~til'UiJ'O~u'U fl1~t~t1fll~~1'Ufl1~fl11tfimJ 1f1t1i'tJ,j'vlJ~fl1~m~ 

tfllV,j1tlV'U t'Yl V {ril ~ ~1'Um~fl1~~Vff1~ 1 !ff1tl ff1lJ1~ fI~fI,f'U ~V'U fl1~11i'tJ,j'VlJ~UN'U~U~~fl1~ 
~lfft~v{i11~llJ~'U~'V'h~l'U 1~ ~~v. 'Ol~tlJ 11tfl1~i'tJri~,j'VlJ~fl1~ ~1'Um~tfllv,j1tlfl1~~Vff1~ 1! 

~ ~ , llJ 1 ~ ~ '" ..... "'!II d.... 'I !II .... 
ff1tJtlJ'U '\I'U ~v 'U ~ V ! 11 fI t1f'lfl'H1t~V~W1'U 11 ti fl1~ '\I 'Ofl '\I VlJ~fl1~'Yl tfl'U lJl 'Olflfl1~ ! 'lf~1'U 'O~ ~ 

..... ""!II ,,~'" .J '" " !II " .... ..1 0'1 .1 1tifl1~~tJff~'\IVlJ~fl1~ !'UlJ'O~tJ'U CJ1~lJfl1~ !'lf~1'U !'UfJtfl~UlJ~llV~ lJtJ1tl ff1lJ1~flff~lJ 

" " .,j'U~V'U 'Olflfl1~'Ylfl~V~ 1 ~~1'U iltl~~l~tJ ,~~~u 

• tfl~V~ ulj,htlij,j'vlJ~fl1~ t~~ t1lJ 1 1t~'U ~~ 11~fl1~ '\I'U 1fl t~ fl ~1'U1'UlJlfl ... 
J. " .c::r. Q.I lI) ... I QI.J. • I 

• tmV~\1fl'\lltlff~~flfl;t'Um~ !lJtI~tmV~UlJ'\I1tl 

.A "" GJ. jld .Q,QI • 

• tfl~V~UlJ'\I1tlfl'U111fl1~ !fl~tfltl~ 'Olfl~flfllJl~~lff1'U U~~'\I'U1fl'OVUfffl~N~ 

~ " ,!II 0 .J '" llJ.I'l!ll ~ , 
• tmV~UlJ'\I1tlff~'\IVlJ~fl1~'01'U1'U11'U~fl~tJ!lJ !l1tmV~\1fl'\lltl 

~ ~" ~'" '" !II '" Q '" 1~ !II ~ 'Olfl'\l'U~v'Umfl tfl~V~UlJ'\I1tl hI 'Oflt~~t1lJ'\IVlJ~fl1~fl11t'YltllJ'\I'U1flmm~~t1lJ . J ~~VlJ'Yl~ 

fhl1'Ufl1tfl1~~flt~t1~fl1~ 1f1t1~flt~t1~ l'U111tttJtJ~1~1~ ~~ttfffl~ l'U111~ 3.1 
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\lltll1J~ 3.2 '~Ufffl~1..rlihdl ijtl1'Jff~.,rfll.\"~lfh.J\lltltl1'J1i'~l'U Ufffl~lrlUff'JU~ijfl111tl 
A , Ad", ~ d", ". ~ ,.. d1ll '111 ~ ~.I 'I' ", ~ 

lfl'Jfl~~tl"lmrl"flU'Yl tl1'J'J'U"fll.\"mJ~rl~lJ"fll.\rt.fll""ff'JUltlU'Yl tlJ tfl t ~lJ'J~ tV~U \l tlff ~1J1""'J fllJ . 
tiu~'JV ~~Ufffl~1Ut1JVi 3.3 

QI ~ 4.c:l ~ d QI ~ ." ! 1 ,..,;. 1 Add 
f1~UU \l~lJUU'Jrlfl'Yl\l~""~Ul'J1itl1'Jff~"fll.\"m .... 'Yl~ U "W~fl~U~ U"~ U "W~ lrl"flU'Yl 'Yl \l~ 

ffl1J1'J Uff ~.,rfll.\"m""fl ~l~ij1J'J~ ff'Yl i m .... 1 f1V hjij .,rfll.\rt.fll .... ff'JUlflUU U 'U' 1J~'Jv 
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U'U'J~"fl1'ji'uri~,rm..!~m'W l"fJ 'hjihj'm..!~~ 'lJ~llrJ'UU'UU hl~'JfJ l'U'lJw~vd~~nu~ 1..r"1 
fl1'jI~ fJtl,rvlJ~m'W 1..r91'j ~nu'IJ'U l"'i)VU ff"~~~'lJV~lfI~V~\ltl,jlfJ ~~U ff"~ l'U lU~ 3.4 
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l~ f)1 'iri ~f mi' tllJ "i11~~ll1lJ l~ffmJ 1lJ1 i ,*tiu~ 1'U !~U .ummmfl ff14 llJ 1 fl tI!~ lJtlllU 1t1111f1~'U 
~ ~ 

, , , I SI JI 

'YlNli!fl~tl~U~~lt1 'tlv~tlmtl'Yl1~li!fl~tl~"f1~lt1 u,j~!rJtJ',jtJIPltl14~l~ "l ~~i1 
~ 

" . Q,I , Y ~ 1 t 

• '\J'Ufltl14 f)1'i ff ~'\JtllJ"m~ 1I1f1!mtl~UlJ'\J1t1 
~ 

3.3.1 
.c:...ct ," .Jt, , 

f1 n tltlfl U U U 1li f1 1'i ff ~'\J tllJ" i11~ 'iJ 1 f1!fl 'i tl~UlJ'\J 1t1 
~ 

" . 
'li'14 91 tl14 f1 1 'i ri ~ ,j'tllJ "i11~ 111 f1!fl ~ tl ~!!~ ~ 1 tI ff1lJ 1'i f1 tl 1l U1t1111t1 !!H14i11~ fff1114 ~ f11'i 11 tlf1 i '* 

~ 

" 'JI 1 _ f 'JI '" ... 
'\Jtll.d"m~ fltlu'i~fltlUfl'W 4 '\J149Itl14 fltl 

• nl'l114flU'I1~~m~ (Spec ify Image Source) 

• 'itlfi1~tl~'\Jtl.utll.d"m~ (Wait for Request) 

• tl'i~lJ1"H"fi1~tl~ (Process Request) 

• ri~m~!m~1~~fl!1t1~ (Send Images and Arrangement Method) 

" . 
'li'149Itl14~1~ "l ij~l~Uffm14~Ufffl~ Hi14!!H14m~ffm'U~f1nri~.utll.d"m~~~ltlli 3.6 

" 
3.3.1.1 U~~lt1 'li'149Itl14 1 n1'1114fl!1l1~~m~ (Specify Image Source) 



SYSTEM BOUN DARY 

r·····················_················] 

I _____ ~- -~ . " ,tJii 3 . 7ltJmy~~mj,jllJ 'Ii'U~fl'U 1 nl'H'U~U'K~~.f11~ 

" 
3.3.1.2 U~,jllJ 'Ii'U~fl'U 2 'iflflhffl~'lJfl.u'fllJ".f11~ (Wait for Request) 

SYSTEM BOUNDARY t····················································· ...................... : 
: : 
: : 
~ ~ 
~ : 
~ 

Server 
user_id 
current_position 
previous-position 
jU8t_start ? 
ppc_sc reen_size . . 

: .................................................. .......................... . . " pJii 3 .8 ,tJUff~~U~,jllJ 'Ii'U~fl'U 2 'ifl~hffl~'lJfl.u'fllJ".f11~ 

• ~tl~fJiifflff~1u~~u'U 

• ~tl~.fliifflff~1tifl'U'K.wl nl'K'U~r.l"l U,,~'i~lJ~'Vll~~l~ til'U~i1fl~~ .. 
" . . 

• til'Ufl1'it1lJfl'oM'~1'Ufli'~mfl'K~fl'~ ('~ = ~~ri~m1JU'U1tfli1fl'Uii) 

• 'IJ'Ul~~fl.f11~tfltfl~\lfl,jllJ fl~l~ X lJl1 'K'I11lJ~mC))''' 

3.3.1.3 
" U~,jllJ 'Ii'U~fl'U 3 tJ'i~1J1"H,,~hffl~ (Process Request) 

Extemal 
Satellite 
Image 

Provider 

o 31 . ?t 31 ..,j.J 
• 'i~1J1J'Vl1~1'Utm1 UusCstart==false) t1J'Ufl1'i'IJfl'IJfllJ".f11~~11JU'U1tfl"fl'U'Vl 

25 
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fll'j'IJ~.,j' ~lJ"fi TYi~ llJU 'W 11f1 g~'W ~ ~ ~U 1ri 1Yi n~il ~~,j 'W "11U 11111 1 fH~ ~{~ 1Uri 1Yi n~ tlV'W 11,! 1 

(current_positio~ - previous_positi~n) 1~~111nfH~~{fll'j1f1g~'W~ ~'1,f'W 1rl~'m111ri1~1'1 '1 

, '" , • 'IJ'W1~~~m'Vf'IJ~ ,Um~'1~fl'IJ1U 

" , .ct ..:!t.:l a, .ci .cs \Ii l' 
10 mw ~llJU'W1fll'j1f1"~'W'YI'IJ~'11f1'j~'1~fl'IJ1U ff1lJlHlfl'fl1:l1'j1U"~1~U~ l~~lflmf1H'W1fl fl 

14 -""'"-"""-----1 
I PockelPC : 

! Serv .. 

~ 
! 
L ........................................................................... ; 

, " 
lllfi 3 .9 ~llUff~'1U~,j1U .,j''W~~'W 31l'j~lJ1"H"~hfv'l 

" 
3 .3 .1.4 U~,j1U .,j''W~~'W 4 ri'lm'Vfu"~11h)~11U'I (Send Images and 

Arrangement Method) 

, " 

ElItemal _ ... 
''''''"' P"Md .. 

~llfi 3.1 0 ~llUff~'1U~,j1U .,j''W~~'W 4 ri'lm'Vfu"~11h)~11U'I 
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3.3.2 

" 
• t~tlt1,j'tJlJ(;It~lJfI1'Vi1'Uf1i'~U'H) (Retrieve Full Image) 

• Uff~~J:ol(;l (Display) 

• 'jtJtmtl1.Jti1t11J'vhi~~lUl1'11~ (Wait) 

• t~tlt1.,j'tJlJ(;IfI1'Vid1'U~1~ (Retrieve Partial Image Parts) t1'ltU~tI'U~ltm'l1~(Move) 

• ~~t~tI~U(;I~'j1lJfI1'Vi (Arrange and Merge) 

" 'Il'U9ItJ'U~l~ "l iJih~'lJffm'U~uff~~ 1'UUJ:ol'UfI1'Viffm'U~t11'jt~ tlt11,*.,j'tJlJ(;IfI1'Vi~U 3.11 

3.3.2.1 " " ~t1'tilt1 'Il'U9ItJ'U 1 t~tlt1.,j'tJlJ(;It~lJfI1'Vi1'Uf1i'~mt1 (Retrieve Full Image) 

.A ~" QI .a. .c:. cv 3J .qGl"l" 91 " QI',J 
tlJ tJ t'j lJ ~'U 'j ~'lJ 'lJ 11 (;I ~ ~ 1 m f1 'j tJ ~ ~ t1'\J 1 tlffllJ 1 HU'j lJ 'j 'lJ '\J tJ lJ (;I 'Vi t1~ l ~ \l t191 tJ ~U (;11 (911'lJ ~ 'If 

" .c:I .::I ~ ,.. q .c:Iq.:l 4 1 ," .q QI Q,I ~ ",.a , 
fJtufl1'Vi'\JtJlJ(;I~'VittJff l'UU'j~ ltlf1~'Vi~~ttJ = 1) tf1'jtJ~~t1'\Jlt1~~ff~'\JtJlJ(;I'Vit1~il~~'lJ'U ll1tmtJ~UlJ 

SYSTEM BOUNDARY 
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" 3.3.2.2 'Jfl'\hv 'llUlPltlU 2 U1:Yfl.:.l~Cl (Display) 

. " 
nHi 3.13 nJU1:Yfl.:.lClf)'thv 'llUlPltlU 2 U1:Yfl.:.l~Cl .. .. .. 

" 3.3.2.3 Clf)oU1V 'llUlPltlU 3 )t1!mV'l.JtVivu.yhlfl~ltm'll.:.l (Wait) .. 

i'ufhVi nflihl ~,ju IPl n~ 1:YtlunmhVi nfl ritlU '11 U 1 t vt U f"1l'\.J 'Jill fi 1m) tfl ~UU ~ 'I11f) fi 1f)U 
" ," I 

tfl ~U'\.JVi1f1f)f)'.hfi1Vin1'l1'\.Jfl i '11~ tltJ.:.l'llUIPl UU ~U i tl ~.:.lU1:Yfl.:.l i U ~tlVi 3.14 

. " 
~tlVi 3.14 ~tlU1:Yfl.:.l'Jf)oU1V 'll'\.JlPlu'\.J 3 )utmvutVivuVinfl~ltm'll.:.l 
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3.3.2.4 " 'cv .d '" I' 
~fl'U1t1 'U'U~H)'U 41)tlfl'UtllqJClfll'VHfJ'U1I1'1 (Retrieve Partial Image Parts) 

• lCl'U1.h~~1~1~l1H1'UCl''U1lJ 

• ~n~il\l~,j'U 
~Q,I I Y 

• Vifl~fltl'U11'U1 . 
'" I 

• 'U'U 1~\l tlU Cl'~'1 HCllm tI '1Cl fl'U 1t1 .. 

SYSTEM BOUNDARY 

J$ 
I PocketPC k GPRS 

Z 
~ - Server 

ussr_id 
current-position 
previousJosition 
just start? 
ppc screen size 

, ............................... ~ ............................................ . 
l1.J.yj 3.15 l1.JUCl'~'1~fl~lt1 'Ii'U1ItI'U 4 1~ tlfl,j'tllqJClfl1Viri1'U~1'1 

" 3.3.2.5 ~fl~lt1 'Ii'U1ItI'U 5 ~~1~tI'IUCl~)1lJfl1Vi (Arrange and Merge) 

SYSTEM BOUNDARY ......................................................................... 

~ ••••• -•• -. --.>oJ ~9 ••••• 

~~ 
Server 

I .rrangement methOd~ '-------' 

• : •••••••••••••••••••• •••••••••••• ;1 •••• •••••••••••••••••••••••••••••••••••••• 

l1.J.yj 3.16 l1.JUCl'~'1~fl~lt1 'Ii'U1ItI'U 5 ~~1~tI'IUCl~)1lJfl1Vi 
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d Y 
t'HJ.:j'\JtllJC'lfll~ .. 



, 
"" 111111 4 

m~.yh 1~tJmfftJU~'Ufl1'Vi~Ll!fnl (Use Case Diagram) 1~tJi!m1~11' 2 ~lJlJtJ-:j ~tJ 

• lJlJlJtJ-:j'UtJ-:j~'thn'U ff'U llJ ~-:j!fl~ tJ-:j"f)~ltJ q., ., 

Field Data Gellection Systems 
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, '" '" 
~ 1tJ lHlf) 1'1 tl 

" tl~U1tJ'~~.:j~tl hJi1 

• ~.:j1f1 ~ tl.:jll~,j1tJ ~lhn tJ ~~ ff1lJ f)~ 1tJ ~ ~ Yi1fl1'j~~ ~ tln1J j1tJ 'Ii' tll.!" fH1 1'1 ~ltJ 11 VI 

9ftlvJ ~111{ m~ ~.:j1f1 ~ tl~ 11~,j 1tJ 

• • • 
PocketPC n 

Web 
Service 

Server 

tll~ 4.2 .U~~~ ff1tJll'j~f)tl1J11~f)'\Jtl~'j~1J1J 

, , 
~ 4. , , 

4.3 'l~1J1JfI~'fl'nl~l1'l1"UJ 

I, , " I" 

Server 
Softvvare 

'j~1J1J11 HrJ~ 11'1 ~tl~11~,j1 tJ 1 tJ Yi i1 f)ri 11 ().:j 1 tJ ff1tJ Yi 1ntJ1n1JrJ~ ~Yi 1~ 1tJ ff1lJ f)~ 1tJ l~tJll~ ~ .. 
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li:ltJ 'j ~lJlJ! ltJ.jJ tJlJ "f) "l~ ~i ~11lJtltJ i~ 'YIl~ ~~Ifl ~ tJ~lIlJ'Ii 1 VII" ~ I fl ~ tJ~ ~ f)'Ii lfJ 11111 U l~ llllJ 

.jJtJlJ" 'illf)f1lHh'j 1'il'YlN~~fllfl fftJ llJ 'j1lJ~~.jJtJlJ" i tJ ri1tJ1.h~1~.jJ m,m~1fJ l~tJ lfJ~tllJH'l1NltJ 
~ ~ ~ ~ 

~~ ffltJ f)~ 1 tJ Hl tJ t)ftJvJ ~1l1 {I fl ~ tJ ~ 1I1J 'Ii 1 fJ II" ~ I ~tJ lJ 1 fJ ~ tllJ I fl ~ tJ ~ fl tJlJ ~ 11101 tJ {'b'U ~ 'Vl f)'Vll Hl tJ 

• "d "''' dd ~ "d" " . .1" 'YIll1tJ 1'Yl~ II"II"~ 'il ~ f1l'j'lltJlJ"'Yllf)lJ 'illf)'Yl N H~fllfl fftJ llJ ff'j l~ 101 n N If) lJ 'lltJlJ" ff'jHn tJ 'j lJ 
~ ~ ~ 

m tJf).jJ tJlJ" ~~9i tJ~tJ ffU.jJ tJfl11lJ tllJlfl ~tJ~ ~ f)'Ii 1 fJ n 111 tJ ~ I~ tJtJ i 'll II ~ ~ I~ tJ tJ f) U I ~lJ.jJ tJlJ" 

'j~lJlJ 'YIl~ ~~ Ifl~ tJ~" f)'Ii lfJ m tJlJfl "lJ fftJ~ ri1tJ fi tJ t)ftJvJ ~1I1{~111~ ltJ lJtJlfl ~ tJ~" fl'lilfJ II"~ 
~. .. 

, .q d.d o ~ 11 

ff1tJ'lltJ~lJ'jf1l'j11lJ'Yl'Yll~ltJlJtJlfl'jtJ~lllJ'lllfJ 

I i:ltJ ri1tJ ~111~ltJ lJtJlfl ~ tJ~ "f)'Ii 1 fJ 1111 U l~ i' lJ II"~') ~ I~ fJ~.jJ tJlJ "fll'Vl 'illfllfl ~ tJ~ lllJ 'Ii lfJ ri ~.jJ tJlJ" .. .. ~ 

~ tl~ i 'l1 tf~ Ifl ~ tl ~111J 'Ii lfJ ,) ~ ff~ l~ vJ tl {lJ fl 'j tJ fl.jJ tJ lJ" 'ill flill f)l 'j ~ i ~ i'lJ 'ill fl'Yll ~ I fl ~ tl ~ 111J 'Ii 1 fJ 111 
~ 

4.4.2 

", I , 

ri1tJ U11ll1 U lfi f-lffltJ f1l'j 111~ 1 tJ tllJ Ifl1 tJ ~"f) 'Ii 1 fJ 1 ~ fJ i'lJ.jJ tJ lJ"~ tl~ Ti'tJ.jJ tJlJ"~ tl ~ II" ~ ~tJ'll tJ ~ 
~ ~ ~ 

# ~ ~ ~ tJ~f1l 'j l~lJ.jJ tJ'lJ" ,,~.jJ tJlJ" i tJ fll'Vl ~ 111 fi fJlJ 111fl U ~ ~ ri ~ II" ~ II tJ lJ ill fl n I~ fJ ~.jJ tJlJ" fll'Vl .. ~ ~ 

ri ~ fimhill fll 'j ff~ l~vJ tJ {lJm tJfl.jJmJ" ffll1 i'lJ1101 (1 i f) ~I~ fJ~ Ifl ~ tl~" f)'Ii lfJ 
~ . .. 
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, v cv 
4.5 llN'Uill'fffll-' 't'Ill'UtFi'Utl1Jtn::~l1.J\l~q" (Context Diagram) 

II", I 

'j:: 1J1J'jllJl1'1'HlJ~ l1'1 l u riTU'IJ~'1 tfl1~'1mhhv Uel :: 1 u rilU 'IJ~'1tfl 1~'1el f1'lhv ~'1UHUfl1'VH'l1 lJli .. 

I Map Server ~ 
login , password login ok I incorrect pas9HOrd 

neld data ,collecror Id (show screen) fde sqeen image 

edittedform form 

fielO data collel;lorjd, WQr1< date (view'route) route image 

message message 

manage users (~ show, add. edtt, disable) resUlt 

show'CurreOt u'erlights f manage rig,hIs resutt 

satellne image view, jr\~rt. ,edk,.deJele da!a resutt 

-~~ export table data to xrT'l I GPS Receiver position ( previous, current ) 

Field Data LI=:~: aU forms Lr 1 
s.tellne Image ( whole I difference ) 

Collection J+tl create table I create table from temPlat;-a 
Operator 

P'pc sere en size 
System delete,tabJe '/ 

data (id, details, po~on.'datetime ) 
view & request satell~ image satelliis image 

apd I edtt'osefs map details map details 

.new item (id, type, position .. datetime ) 
vTewtliSIDry< (data;r.i'ble name.Jtem id, date tange, field name). hiSIDry 

vieW abnoonal tei<! data '( table, job textlength or prefix,) data 

'set pp~ l .view apndrmal number data Clabl •• jotf; between or equal) data 

vTew abnormal a'ate data ( table, job , betY.een) data 
message initial criteria, edit --.e.ositiO'n & iime crkeria or data range crkeria criteria 

create datta' ran~ ,criteria fro.m h~ data criteria 

create or e~ilf0t111lor d<tta table table form 

add enlily J assIgn form In entity.! edit.entity assigned form enlily 

add' & Sh9W entity,'Ilroup a list of entity groups 

I i=i de Data Collector ~ ~ mai~a,,!melen; parameters 

additional (orrns torms 

help contents 

program details (about) 



, 
"" lIf1f1 5 

lliv"nh.lri1'Ulf11v~u1i.,jltJ if ~:a~1J~1tJri1'u1.h::t1v'U't11~~~1f11v~u1i.,jltJ fiv ri1'u'Uv~ 
~ • .I~ ~ JI '" 0 ~, JI 

11U'UVlJ~ U~::C)fVn~un~tlu~~::'U'U ~11J~1tJt11~~~'t11~ltJt11~1'H~t1nw U~::'U'U 'UtJltJfl111J~1tJ 

uHum .... t11~hm'Uv~,j'vlJ~dvtJ lf11v~ljvu~::1it11ni~ul1~tJff~1'UtJ U~::Vi'UltJ~::'U'U~hfity~l~ 

'1 'Uv~m~~~lfl1v~u1i.,jltJ 

USER & RIGHT 

RIGHT _DESCRIPTION_3 

RlGHTNAMe" 
RIGHT OESCRIPTION 

RIGHT _OESCRIPTI ON_ TH 

USERS 

FOC_CON'IG 

Foe SCHEME" roe NAME" 
FOC-::VAWE 

! FOC_CON'IG_2 ! 
FOC NAME 
FOCYAWE 

OT 
USR 

ACT CAT 
PAI~ 10 
DEseR 

CT 

AUTO_MAP _SERV 

SERVER 
REQJEST 
VERSION 
lAYER 
STYLE 

SPA T1AL REF SYS 
FoIlMAT 

LOG AillE 

~
OG 

10" 
CONTENTS 

DATA, 
ENTITY, 

& 
FORM 

ENTTTY2 
<IO~· 

SYS PERIOD CWE " 

1.-t--r=~~~~~~~~H SYS il4TE TIME ..... ---..1 GROUP 10 I ~~[~~Wu~ OEsc;'!r
ION 

LON 
W<lTEM 

LOGIN" 
FILENAME 

lEFTTCPlATlTUDE 
lEFTTCPLONGITUDE 

RlGHTBOlTOMlA TlTUDE 
RlGHTBOTTOMLONGITUDE 

I::~T 

CRiTERIA_DTF 

T NAMe" 
Fiao_N" 

~s,.t-~ 
VAL -MEAN 
VAl_MIN 

CRlTERlA_GE 

O~.J0 
CHK DlST 
DlsTRAD 
CHK"'nMe 
TlMECINTV 
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=='t I 0 CL.I 0 Y 1"Q,I "d " • MAP & POSITION lu'Umll1~lHHnl1nJf11l1'U~'\Jfll1"fl1'V'l l1flUHIflU'\Jfll1,,{1''Ull1 
q cu cu cu 

• USER & RIGHT 1~'Ufl~11~nNffll1i'u;l~f11'j'j1tJ~m~'loM'~1'Ulm~ iY'Yli . ~ 

• COMMUNICATION 1~'U~n1 ,m~flff1l1i'ul~U'lj'flfl1111~fl{1'l';i 

• EXTERNAL FORM 1~'Ufl~11~1'j1~;l~f11'jvJfl{1Jfl1tJ'Uflf1'j~'U'U • 

~ Q' • .1 0' iI 
• TEMPLATE lu'U~n1~Ifl'Uul1U'U'UTIfl'j11f1'jflfl'\Jfllq!" 

~ d Q.I.:!l 0 

• LOG FILE lU'U~1'j1~lfl'U'U'U'Ylflf11'j'YlN1'U'\Jfl~'j~'U'U 

• TESTING 1~'U~1'j1~1~'U.,j'fll1"'Yl"{1'fl'U 
~ 

, 
d I ~ l.do <V Q.I G' I " CL.I Q.I tI l' .. <!I 
!f1'Ufln~'U'U u,,~ ll1l1fl1111{1'11'V'l'U li'j ~11 11~~n Hlm1 fl 1111 {1'11'V'l'U li flltJ 'U fl"11~n1~ 'Yl!l1 "fl . 

" ~1'U1'U 4 fl~l1 {1'llll'j(lflii'U1tJ'~~~ij .. 
, .f"" dillil iI.l • .;. iI 

• DATA, ENTITY, & FORM fl"11~1'j1~'U 11~1'j1~'YlH 'lf~1'U{1''j1~'\J'U'U1'lffl''1tJ . ~ 

~ 0 cv d " o.e." d" d 
DA T A_", lU'U~1'j1~ {1'111'j 'Ulfl'U'\Jfllq!"~l'U {1''U 111~111 \l1'U 1'U'lf'U "'\Jfllq!"'Yl~fl~ f11'jIfl'U 

" • MAP & POSITION fl~l1~l'jNij ii~1'j1~ff1~tu 2 ~n1~ 
• u 

d Q.I .&" 0 ,",0 

o USER_POS_LOG lfl'U'U'U 'Ylf1!{1''U'Yl1~'YlN1'U '\Jfl~~'Yl N1'U {1''U 111 

o AUTO MAP USERS 1~'U'j1tJ~m~.yh~1'U{1''U111~i1tJflloM'fl1'V'lu'U'Uti~ l'Ul191 - - ~ 

" " 
• USER & RIGHT fl~11~1'j1~ij ii~1'jNff1~tu fifl USERS 1~'U'j1tJ"~lfltJ"NloM'Yi~'Yl1~ 

• u ~ 

~~lfl~ fl~!!1hhmm::lfl ~fl~" fl~ltJ iifl1111ffl1~'U1i'n'Um'j 1~ 1 'U 'j~'U'U~'U "l ~1'U1'U lIlfl 
~ 

o ffl1~'U1i'n'U USER_RIGHTS 1~'UiY'Ylif11'jloM'~l'U'j~'U'U 
" , '.ct.d d QJ CL.I tI l.a 

• EXTERNAL FORM fl"11~1'j1~'U 11 ADDED FORMS lfl'Ufl1111{1'11'V'l'Uli'j~1111~'Jj'fl . -

O~~Cl Cl O~ A d 
't!"fl1{1'~1'V'l111~11'lf'U" DLL lm~ll1~fl1{1'~ lm~l1 USER_ADDED_FORMS 1fl'U 

fl1111ffl1~'U li''j~W.h~ll1'U r11a-~ U,,~m oM'~iiiY'Ylfu1 tJfll oM'~l'U 
~ ~ 



" ~ lfJ'vhnu U U 19f{ vh 1tl {I~ V1 n U nu'J :; uu jl lU <U'mol" ih lV":;lflVfl ~ ~ij 

• 9ftl~~II1{.yh~lUUUfltl'YlIU\PII'VhlJli{fl 

• ~fl~ tlnUjllU<U' tll.!"tltl'J11~ m·hu 'Yl1~ tltl'J11~ "fll~l hn 'hlfltl{fltl'YlIU \PI 

, , " 
9ftl~~II1{lfl1 tl~!!lj~lV vllf11'J~fl~ tlnu i1 ~!!1fl ~tllJ~~~tl hJij 

• ~fl~ tlnUlfl~tl~~fl~ lVH1U'Yll~lfl1 tl~lVf11'J~mY1'J 1 ~fflv~-wm{ltlff 

Server 

Orade 
Data 

Provider 
Dot Net 

Server Software 
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-C\d d" 0 d" 'i Q.I Q,I '" 

II fffl ~ f11 'J tl tlfl!! UU 1Ii fll 'J IflU 'U tllJ" II":; II UU ~ 1" tl ~ fll'J IflU 'U tllJ" t fl VII fffl~ fl11lJfflJ'Yi U Ii 
~ ~ 

'J:;Wh~'lIflihd' ~1I":;\PI1'J l~<U'tll.!" lflVlh :;fltlU~ 1V'ltfn'11d' ~ tij'fl fl1'J<U'tll.!" i U\P1l'Jl~ 'lIflfl1d' ~ tij'flf11'J 

nu 1m ~ff~l~\PI1'Jl~.,j'tllJ" 'Kflflld'~ri ~tltlfl<U'tllJ" 'Kflflld' ~ tij'fl f11'JY4nfl <U' tllJ" 1I":;'lfflflld' ~1~lJ 'lfUfl 
~ q ~ q ~ q 



item code , 
group, 
position, 
description 

item code, group, 

r-
--- position, liescrilUion, 

selected form 
ENTl1Y~ ; +----, 

l 

tab Ie structure 

new entity group 

L..-__ -'l' entity groups 

entity ' grQ~ps new entity group 
~~~~~ ___ -=============~E~N~T1~lY~_~G:R:OU~P ~--~-~~ 
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selected 
delete 

records 

table 
name 

entity grou ps 

., ., 
tUfllnri'JlfW t~h.Jf11'.iflflf1U1J1J l~f.I~~'V'iWl1'.il\1Uff~nlf.1f11'.imlPJf11'.iW~l\1 "1 'UfI\I'.i:::1J1J l~f.I 

tiiflf1Uff~\lm'Vn::: '1:W ri';n.J'UfI\ltfl~f1\1Uli'lllf.1~\I\PI1'.il\1~ 5.1 

Event Trigger Source Activity Response Destination 

~ , ~ .a ~, ~ ~ ~ d ~ , ~ 
llin llin t'Ul 'Jf\ll'W 'Jfflt'Ul 'Jf\ll'W t~l'H'Wl'YI t'Ul 'Jf\ll'W . . 

'.i:::1J1J file / '" 
, 11 0 <!I 0 '" 

, 
'.i'HffHl'W '.i:::~ltfl'.ifl\l 'lt~mff\l\PI1\l 

, , 
"1 ''W'.i:::1J1J~\I log in UlJ'Ulf.l 

.a , , 
tfl'.ifl\lUlJ'Ulf.l 



Event Trigger 

file / log out 

· .c::.. 0 4. 0 QI 

n'lflfll'j'VlH1'U UHlflfl1~.:j 

file / exit 

view / show 

all 

view / hide all 

" ~f11q!~~'U1lJ 

field / show 

field worker 

screen 

· .... . .... 
UH)flfl1~.:j 

y d~ ~ 
(~fHlJ~'Vl1i) 

· .... . .... 
t'Hlflfl1~ .:j 

" I:S.Q 4 
(~tl.:jlJ~'Vl1i) 

~'U1lJ 

Source 

" "d t '01'11 'U 1'Vl 

, , 
UlJ~ltl 

" "d t '01'11 'U 1'Vl 

, , 
UlJ~ltl 

" ,,~ 
t'01'l1'U1'Vl . 
_I • .... 
lJ'j~'OltflHI.:j 

, , 
UlJ~ltJ 

v "d 
t'01'l1'U1'Vl 

1.h~~11fl1tl.:j 
, , 

UlJ~ltJ 

Y jI.d 
1'01'11 'U 1'Vl 

, , 
UlJ~ltl 

Activity Response 

tlmilflfll'H,j'l '~ij 

i,*.:j1'U . 
'l1flr'hff.:j~H 

"l i'U'j~tJtJ~.:j 
~ 'I 

tflHI.:jUlJ~ltJ 

. 
'ltfl~hff.:j 

JI 

l1.:j'l1lJfl 

. 
ctftl'U'ltflfl1ff.:j '~ij 

JI 

l1.:j'l1lJfl 

"" tJ'jnw 

iJ'O~u'UtJ'U 

'OtlflTYi~tl.:j 

. .... , 
1mtl.:j~fl~ltl 

U~fl.:jtJ~nw 
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Destination 

fjJ "d 
t'il1'l1'U1'Vl 

11'j~~11fl1tl.:j 
, , 

UlJ~ltl 



Event 

U~~-:JU"~ 

Unl'\JvJtl1lJ 

" . '\Jtl-:J~'YI1-:J1'U ., 

~'UllJ field / 

show field 

worker form 

editor 

" U~~-:Jtff'U'YI1-:J 

l1Cl~1J1nW 

"d " ~tfl1J'\JtllJ" ., .. 
~'U1lJ field / 

view route 

... " 'j1J'\Jtlfl11lJ 

field / 

communicate 

with a field 

worker 

(receive) 

, " ~-:J'\Jtlfl11lJ 

field / 

communicate 

with a field 

worker 

(send) 

Trigger 

U1J1JvJtl1lJ 

l~lJ U~~-:J 

!i'J'U 

.9 "'" 
'lftJI'\Jl 'If-:Jl'U 

"d 
'Utl-:Jr:;jtfl1J 

,rtllJ"~'UllJ ., . ... '" 1'U'YI 

tJ~-U~-:Jl'U 

,rtlfl11lJ 

" '\Jtlfl11lJ 

Source 

" "d ! \lTI1'U 1'YI 

tJ'j~~11f1~tl-:J 
, , 

UlJ'\Jlt1 

" "d 1\1 1 '11 'U 1'YI 

tJ'j~~11f1~tl-:J 
, , 

UlJ'\Jlt1 

Activity 

U~~-:JU"~ 

Unl'\JvJtl1lJ 

" . '\Jtl-:Jr:;j'YI1-:J1'U 

~'UllJ ,'* 
ff1'l111J 

" "odd 1111'11 'U 1 'YI 'YI 

" fI'U!fltI'j~1J1J • 

" f11'j~'jl-:J 

•. 1" d 
l1tl'jlJl~'j\l 

iTf)\I~ ililPi'tl-:J 

lUn'\J 

" 1~'U'YI1-:Jf11'j 

1J'Uflll'l 

""dd ... " 1 \11'11 'U l'YItfl1J 'j1J'\Jtlfl 11lJ 

" "d 1\11'11'Ul'YI 

tJ'j~~11f1~tl-:J 

Uli'lilt1 

, 
'\Jlt1 

, " ~-:J'\Jtlfl11lJ 

itJV-:Jlf1~tl-:J 
, 

~f)'\Jlt1 

Response 

U1J1JvJtl1lJ 

''I1li U~~-:J 

li'J'U 

" flll'lU"~I~'U 

U~~-:J'YI1-:J!~'U 

" '\Jtlfl11lJ 

" '\Jtlfl11lJ 

40 

Destination 

" "d 1 \11'11 'U1 'YI 

tJ'j~~l!fI~tl-:J 
, , 

UlJ'\Jlt1 

, , 
UlJ'\Jltl 

" ".d 1\1 I'll 'U1'YI 

tJ'j~~l!fI~tl-:J 



Event 

..,j 
Uff~'l'J1tJ'b'fl 

y, v 
~ 'b''lllJ 

" ";n1lJ~1lJ 

'J~'U'U users / 

show all 

users 

l~lJrrt,*'lllJ~N 

'lJ'J~'U'U 

users / add 

users 

uOt '\J'J1tJ~fl 

rrt'*'lllJ'lJ 

'J~'U'U users / 

edit users 

... v 
'J~'l'Ufn'J1'IJ1 

',*'J~'U'U 

users / 

.. 
Uff~'liYl'1i'lJ 

fn'J''*'lllJ . 
fhff'l~l'l '1 

v v , v 
'lJfl'l~1'IJ1 'b' 

'lllJi1~HIUlJ • 
rights / show 

user rights 

41 

Trigger Source Activity Response Destination 

..,j V,y 
'b'fll'IJ1 'b''lllJ 

1.h~~11f1~fl'l H'l'*'lllJ .. 
" 

Ul-i.u1tJ ";n'lJ~ 1 lJ 

" "d HI 1'I1lJ 11'1 

'J~'U'U 

. 
1V4lJ 

, , y, v 
mlJ fffl " UlJ'lJ1tJ ~ 'b''lllJfllJ 

..,j v'v 'b'fll'\J1 'b''lllJ . ...., '" 
H1ffH1lJ 'b'fl 

lJ1lJfffl" 

1.h~U1l'1 ~ 

~llJfn'JUOt'IJ 
v 

U"1 

',*'lllJ'J~'U'U 

h1'ti'U ~~ \l fl 

'lllJ 

" "d Hll 'I1lJ 11'1 

1.h~~11f1~fl'l 
, , 

UlJ'lJ1tJ 

" "d Hll 'I1lJ 11'1 

'J~'U'U 

'" 'J1tJ"~1fltJ~ 

v y 'V 'lJfl'l~1'IJ1 'b' 

'lllJ'lJ'J::'U'U 

, , '" 
UlJ 'IJ 1 tJ '11 'J fl fl '4 t1J 191 

Y Y" 
1"'1'11lJ11'1 

1.h::~11f1~fl'l 
, , 

UlJ'lJ1tJ 

,,r''*'lllJ 

'J~'U'U 

Uff~'liYl'1i'lJ 
fn'Jl,*,nlJ 

fhff'l~l'l '1 

'lJfl'l~l.,r1',* .. 

. . .a 0 Q,I I 

'b'fl fI1 ff '1911 'I 

.. v, v 
'l1'1~ 'b''lllJ 

i1"''''UlJii • 
.c:::. ct " 
ffl'11i~'JfllJ 

t11fli'UltJ 

, , 
UlJ'lJ1tJ 

" ".d 1"'1 '11 lJ 11'1 

1.h~~11f1~fl'l 
, , 

UlJ'lJ1tJ 



Event 

'11~TllA' ~~~1 ~ 
U~Cl~f)'U1~ 

Trigger Source 

. , "" , , 
~1~ ., l'1 UlJ'tIltJ 

~1'U'~ rights / nl'l1'U~1,r 

manage 

rights 

maintenance 

/ table / view 

data 

maintenance 

/ table / insert 

data 

maintenance 

/ table / edit 

data 

maintenance 

/ table / 

delete data 

"1 " rj ~~1'Uf)'U 

" 
u'U ., 

" ".d Hl1 'H 'U 1l'1 

'lh~~llf)~~H 
, , 

UlJ'tIltJ 

" """ .d 'tI~~Clnf)~l~ ~l'H'Ull'1 

'tJ1~~11f)~~~ 
, , 

UlJ'tIltJ 

" " " ".d 'tI~~Clnf)~l~ 11l1'H'Ull'1 

l~lJ 
, , 

UlJ'tIltJ 

, , 
UlJ'tIltJ 

Activity 

.. . ... "" 
'11~mff~l'1 

"1" , rj ~U~Cl~f)'U 

1~~1'U'~ 

"111 " Ufll'tl'tl~lJCl .. 

Response 

~111~Uff~~ 

,r~lJCl it.! .. 
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Destination 

" ",J 11l1'H'Ull'1 

, , 
UlJ'tIltJ 



Event Trigger 

maintenance 

/ table / 

export to xml 

file 

maintenance 

/ table / 

create table 

'JJ 0 

'tIt)fl1'11'U~ 

Source 

, , 
1ImmJ 

" ".d Hll'l1 'U 1 'VI 

lh~~ltfl~t).:j 
, , 

1IlJ '\J1tJ 

4 , .d ""d 
'}ft) 1IlJ 111.1 1.1 'VI t 1:11'11 'U1 'VI 

, , 
UlJ'tI1tJ 

maintenance 

/ table / 

create table 

from 

template 

'JJ 'JJ.d 
{l1J t1:l1'11'U1'V1 

maintenance 1:I~{l1J 

Uj~~ltfl~t).:j 

u1i.u1tJ 

/ table / 

delete table 

Activity Response 

, 'JJ 
ff 'HHlfl'tlUlm xml .. 

• '" d 
ff1'11HHfllJ 

.,r mol {l t1~ 'U 

~l';iHl'111il'U 

tU 111.1 1.1 

DATA_ .. , 

, 
1:1 1flUlJ UlJ 1.1 

{l1J 
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Destination 

" "d t 1:11'11 'IHrl 

lh~~ltfl~t).:j 
, , 

1IlJ'tI1tJ 



Event Trigger 

'" l'H.Jf) 

'" '" ~ld1'Y1fJ1J ~lll'Y1fJ1J 

" I C)f1fJ~1'l'Ul1 

maintenance 11~:;'U'U1fl 

/ main map / mow 

view main 

map (request 

satellite 

image) 

Source Activity 

jJ ".d .d 

111 I'll 'U 1'YI l'Wf1 . 
1.h:;~11f1~tJ'I .,j'tJ1J~mow .. 

I I '" 

ll1J'U1fJ ~lll'Y1fJ1J 

" "d 1\l1'l1'U1'YI 

. 
'" '" " ".d d I I 

. 
'" '" 1f1fJlf1'I.J 1f1fJlf1'I.J 1\l1'l1'U1'YI1f1'I.J ll1J'U1fJ 

.,j'tJ1J~~'Ul1J .. " 'UtJ1q!~mow 

'" '1 "" ~lll'Y1fJ1J l'l1H .. '" '1 "" ~lll'Y1fJ1J m~ 

'" d " ~lll'Y1fJ1J 1f1'I.J'UtJ1q!~ 

Vi n fIl~ 1J 'I.J 'U ~'Ul1Jll~~:; 

" I C)f1fJ~1'l'Ul1 

maintenance 11~:;'U'U1fl 

/ main map / mow 

add user 

map details 
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Response Destination 

" ".d 1111'11 'U1 'YI 

'I.h:;~llf1~tJ'I 
I I 

ll1J'U1fJ 



Event 

un''\J 

11tlCl~!fltlfl 

" '\J~lJClm .... .. 

fI'U 

maintenance 

/ main map / 

edit user 

map details 

maintenance 

/ data /view 

history 

Trigger 

.:Jl'U1~UU 

" ".d '\J ~.:J Hll '11 'U TVI 

d " !f1U'\J~lJCl ., 
..; 

ff'U llJ ')f~ 

d 

fl11!'YItllJ 

YinfllJlJU'U • 
" , ClfltlClWU11 

m .... 

Source 

" "d !1l1'l1'Ul'YI 

lh~~l!fI~~.:J 
, , 

UlJ'\Jltl 

" ".d !1l1'l1'Ul'YI 

1.h~~1!fI~~.:J 
, , 

UlJ'\Jltl 

Activity 

d 'I"" fl11!'YItllJ l '11 ~ 

d " U1U'\J~lJCl ., 

fI'U 

., 

~lh~1~ 

,r~lJCl ifl '1 ~ 
!1:l'U~1m'\J 

1l1fWl111.:J i'U 

1~U 3 69 

!~~'U 13511 
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Response De~tination 

, , 
UlJ'\Jltl 



Event 

~~l1hfl~ 

'I.h::;Ul'VI 

9i 'H) fllJ'J 

Trigger 

~ 
'lftJ~111,:j 

nlff'l.h::;~l 

nu vieW) 

titJ'U 1'\J 

maintenance (~1'U1'U 

/ data / view 9i1timJl 

abnormal llhtitJ 

data (text) ~1'U1'U 

9i1timJl ili 

, '" .% ~ 
t'YI1fltJ '\J'U~'U 

~1t1 ili 
.% 'Ji 'Ji 
'\J'U~'U~1t1) 

~ 
'lftJ~111,:j 

l,rff'I.Jl::;~l 

'l.Jl::;Ltl'VI9i11rt'\J ,:j1'U VJrt~ 

maintenance LitJ'U1'\J (rh 

/ data / view tJ~1::;'I111,:j 

abnormal 1litJ~1::;'I111,:j 

data L'rhtitJ ili 

(number) tlhtitJ) 

'Ji 'Ji 
fl'U'\JtJlqjrt 

~~'l.Jlfl~ 

'l.Jl::;ttl'VI1'U~ 

~ 
'lftJ~111,:j 

l,rff'I.Jl::;~l 

,:j1'U VJrt~ 

maintenance titJ'U1'\J (1'U~ 

/ data / view tJdl::;'I111,:j 

abnormal ilitJ~ 

data (date) 1::;'I111,:j) 

Source 

, , 
UlJ'\J1t1 

. 

Activity 

'Ji 'Ji 
fl'U'\JtJlqjrt 

~~'l.Jm~ 

'l.Jl::;tfl'VI 

9i1tim:ll 

'l.Jl::;~ltfl~tJ,:j ~~'l.Jm~ 
, , 

UlJ'\J1t1 

'Ji 'Ji.d 
11n'l1 '\.J 1 'VI 

'l.Jl::;~llflttJ,:j 
, , 

UlJ'\J1t1 

'Ji 'Ji 
fl'U'\JtJlqjrt 

~~'l.Jm~ 

'l.Jl::;ltl'VI1'U~ 
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Response Destination 

, , 
UlJ'\J1t1 

'Ji 'Ji 'Ji.d 
l1t1fl11'\JtJlqjrt Lm'l1'U1'V1 

~llJtitJ'U1'\J 'l.Jl::;~ltflttJ,:j 
, , 

UlJ'\J1t1 

'Ji 'Ji 'Ji.d 
l1t1fl11'\JtJlqjrt 111 I'll 'U 1 'VI 

~llJlitJ'Ui'\J 'l.Jl::;~llflttJ,:j 
, , 

UlJ'\J1t1 



Event Trigger 

" " ri'nmfltJ'ifl 

l~tJ'U i'll 

maintenance 

/ data / 

change data 

criteria 

(check and 

create) 

maintenance 

/ data / 

change data 

criteria 

(position and 

time) 

un''IJ1~tJ'Ui'IJ 
i'tJ'Ii'tJ1J~lrl'U .. 

. ... '" 
'lftJ1~Q 

'IJtJtn'IJ~ 

'i~tJ~Vll.:Jlrl'U . . 
"" "" ri'm~tllHl1f1 

~nfl'IJtJ.:J1~Q . , "" 
'lf1.:J!1mVl 

nl'H'Ufl',r 

maintenance 'lJtJtJl'IJ~1I1f1 

/ data / lh~1~'Ii'tJ1J~ .. 
~~ change data lr' 

criteria 

(range) 

Source Activity Response 

. 
UlJ'liltJ YiV.:J 'liihm~ 

, , 
UlJ 'Ill tI 

, , 
U1J'lJlt1 

" " ri''iHl'ifltJ'ifl 

l~tJ'U i'll 

~nflU~~!1~l 

f1TH'Ufl ,,r,~ 

'H~tJili'~ 

l~tJ'Ui'IJ 

Unl 'IJl~tJ'U i'IJ iliij 

"''' ~ 'itJ'lJtJlq!mlJ'U 

'lf1.:J~1m'IJ 

nl'H'Ufl ,,r,~ 

'H~tJili'~ 

l~tJ'Ui'IJ 
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Destination 



Event Trigger Source Activity Response 

_I Q,lQ iI 
maintenance lJ1~1fl'llVlJ~ 

/ data / 

change data 

criteria 

(range from 

history) 

ffrl,n-JV{lJ 

~l'Hi''U 
,.. 

fllH:!'lIVl.!~ 

maintenance 

/ form / entity 

(add table 

form) 

uni'llvJV{lJ 

~l'Hi''U 

.. 

'" ,.. 
1l1ffff11-:J 

,.. 
fllH:!'lIVl.!~ vJV{lJ~uni'll 

maintenance 

/ form / entity 

(edit table 

form) 

maintenance ff'Wl'il ~V 

/ form / 111fff)~lJ 

assign entity ~ti~ 

(add entity) f'11 V n'Ulti 

,.. ,.:~ 
ffH:!'lIV'Ut'llfl ........ 

tiV'W''lI'illf) 

I I 

UlJ'lIlti 
.1 "'''' ,.. 
lJ1~1fl'llVl.!~ 

I 

111~~ltfl1V-:J ~nli''U 
I I ,.. 

UlJ'lIlti flnl-:J'lIVlJ~ 

I I 

UlJ'lIlti 

. 
111~~ltfl1V-:J 

mhiltl 

.. 
,.. • .1 .-

(ff11-:JnV1lJ 

-e) fl i 'W iJ~) 

uti"'lIvJV {lJ 

~l'Hi''U 

,.. d ,.. 

(flV-:JlJfl11lJl 

111u'U'U111ff .. 
vJU{lJ 1'*-:Jl'W 

hhJutI) 
. . 

'" '" d t'V'llJ1flf:l'Vl • 

o .... 
mUli'Ulti ~-:J 

1'W1~'U'U 
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Destination 



Event 

f1W1'WflvJ61lJ 

til'I111JU~r:l~ 

1~tI • 

/ form / 

assign entity 

(assign entity 

form) 

Trigger . . 
4 Q.I Q.I ..r::::t 

'lf6'J'I1ff1~Q'Vl 

ff'U'~ Ur:l~ 
_.1 " d " 116'JlJ 'Vlff'J 1-:1 

maintenance ff'W'~ ~6 

/ form / 'Jl1fff)~lJ 

assign entity V;fifl 

(edit entity) ~16i1J1fJ 

" d Ur:l~vJ6'JlJ'Vl 

!~6f)H 

Source 

" "d ! ~ I'll 'U1'Vl 

I I 

UlJ'U1fJ 

I I 

UlJ'U1fJ 

4'" ""d 
'lf6f)QlJ'U6~r:l ~1'11'W1'Vl 

maintenance 

/ form / entity 

group 

" . 'U6f11'11'Wfl 

setup / main 'J~1J1J 

parameters 

,.h~~1!fl~6-:1 
I I 

UlJ'U1fJ 

" "d ! ~ I'll 'W 1'Vl 

I I 

UlJ'U1fJ 

Activity 

~ 
~1f)'lf6\i11'J1-:1 

d " _.I " 'Vlff'J1-:1116'JlJ 

HU~1 

I • 

"'" "'" "i 
!~lJ!\illJ'lf6 

~lU'Wflf1rllJ • 
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Response Destination 

. 
d 

'J1fJf11'J'Yl 

. 

" "d !~1'11'U1'Vl 

4!t Q.I • , 

'U6-:1'lf6'J'I1ff UlJ'U1fJ 

1~Q~ff'U'~ 

. "'" m61i1J1fJ 

" d !!r:l~vJ6'J lJ'Yl 

!~6f)'~ 

,,, d.cl 
f)~lJ'U6\lr:l'YllJ 

" 
~-:I'I1lJfl 

I I 

UlJ'U1fJ 
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Event Trigger Source Activity Response Destination 

additional 

forms 

, ... 
'lf1t1!'H"fl help 

/ contents 

.. 
11t1"::Lfltl~ 

l'l.JmmlJ 

help / about 

, .. " "d ~fl u'l.nJVhl'HJ 1111 'H 'U 1 'VI 

'l.J1::~1!f1~fl.:J 
, , 

UlJ'lJ1t1 

" "d 1\11 'H 'U 1 'VI 

, , 
UlJ'lJ1t1 

tI "d 
!~1'H'U1'V1 

, , 
UlJ'lJ1t1 

m"~.:J 

,j'flf111lJ 

'lf1t1!'H~fll'U 

f1111'*.:J1'U 

!lJtJ~l.:J ~ 

'HlJ1t1!"'IJ 

" 'lJflf1111l 

.. 
11t-"'::!fltl~ 

1'l.J1umlJ 

.d "0 ~ a " 
1I1'H~'VI 5.1 11t1f111L'H1If111W ff1'H1'lJlf11fl.:JUlJ'lJ1t1 • 

, 

" ".d I 1l1'H'U 1 'VI 

" ".d 1\l1'H'U1'V1 

, , 
UlJ'lJ1t1 

"'. • .. I ... II ~ "l Y , Y I 5.5 llf1'il::'H'l::mJf11'l't11.:JltU'Ull'1'Ulfl'l8.:JU,""UU.I l~U.ll~l""'Uil1't'ml'l 'Hil'\l8-3'\18'Ji;U.lflf..l 

" " , I'U fl'Hlri1'UU 1~'U f111 f11111f11 1::11 f11nll ·n'U l'U ri1'U 'lJfl.:Jlf1~ fl.:Jmhhtl 1 ~tlfl1fftl,j'flllM1111.:J .. 

" 1 " 5.5.1 f1111'IJ1 'If.:J1'U1::'lJ'lJ 

, , , ", 

...... 1"·'" """"I 1· 1""1" "1" ...... 'lffl'VIf11'H'U~ 'Hff1'H1'lJ'H'U1'V1'U f1fl file_login ~tlf11'H'U~ 'Hfj 'If.:J1'U!'lJ1 'If.:J1'U1::'lJ'lJ tI'UtI'U 

9l111'U Im::n1'H'U~iY'VIt 9l.:Jt'l.J~ 5.4 

Operator 
login 

pa sSWJrd 

.Id "1" tU'VI 5.4 f11'lL'lJ1 'If.:J1'U1::'lJ'lJ 
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5.5.2 m<HH)fHllm~1J1J 

I I , JI 

;ftrVifiTYI'U~lM'ffnfi'1Jl'l1hViij ~tl fileJogout 1~m)~'V11m'jtltlf1'illm~1J1J u~tJ\I'WrmJi'1J 

do 8 L...-__ O_p_e_r_at_o_r _----II------...;.~ Logout 

,tJ~ 5.5 m'jtltlf1'illm~1J1J 

5.5.3 m'j1~f1m'j'V11\ll'U 

I I , JI , " 
"'<10 1"0 Q.t iI.ct.ct.:!l <r 0 ~ ". OQlI Q,I 'lftlYlm'YI'U ~ mn'YI 'j 1J'YI'U lYl'U fltl file_exit 1 ~ fl'il~Yllm'jlJ ~ 'YI 'U l\Pll\lfllff \I fltl flYl \I 'YIlJ ~uCl~ 

tltlf1'illf11ihumlJ ~\I'jtJ~ 5.6 
OJ 

~ __ o_p_e_ra_to_r_~~--d_O-~.~~ 

,,,, ., 
5.5.4 m'j 11 flmrff~ \I'11~fhff \1..1 \I'YIlJ~ Yi ~l-H'\ll'U 'j ~1J1J ij ffYl ii 

• , I " , J/ 

;ftlYifil'YI'U~ 1 M' ffl'YIi'1Jmj lYiij ~tl view_show_ali 1~fl'il~'V11m'j u ff~ 'n'ltl{lJfllff \I..1\1'Y1lJ~ 
.. ,,, , 

(~tl\lfil'YI'U ~ffYlii1 M'l-H'fllff \lij ,~) ~\I'jtJYi 5.7 
OJ 

do 
Operator 

, ,,,, " 
,tJYi 5.7 m'j11flf1Uff~\I'11~fllff \I..1\1'Y1lJ~Yi~l ,,*\ll'U 'j~1J1JijffYlii 
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, >I 

5.5.5 f11)CJfil'\.J'l!~f'h5,n1.:!'1nJ~ 

, I , " , tI 

~illlnlM'\.J~ lM'rilMi''Um!llli1 flil view_hide_all 1~tJlI~Yilf11)CJfil'\.JvJil{m115.:!11.:!mJ~ (~il.:! 
~ I " , 

nm'\.J~ff'YIilM'1,*fh5.:!i1'~) ~'1nJll 5.8 .. 

do 
Operator 

, , >I 

'tUll 5.8 f11)CJfil'\.J'l!~fh5.:!11'1MlJ~ 

>I , , 

5.5.6 f) n u 'ff~.:! fl1'Yf~'\.J II U~ U~.:! 1'\.J '\Iil.:!! ~ lWU III !~1.J.u' mol" 'ff'\.J llJ 

I I , ,., 

~illlnlM'\.J~ 1 M'rilMi''Um!llli1 flil field_show_field_worker_screen l~tJlI~Yilf)nu'ff~.:! 

.u' ill.J"fll~~ 1~~ ~!il'\.J.u'ill.J "fl1~!~tJ1n'U~U)1f)tl'U'\.J 11 ilfll~'U'\.J !fl~ il.:!'\1 il.:!~!~'U.u'ill.J i:l 'ff'\.J llJ ~.:! 

Vin~~ui''Uu~ .:!~1~~1I1f) USERS (ui'1.JU~ .:!'ff~l!'fflJil) ~'1'tU~ 5.9 

Operator USERS 

I , I JI ""d. 1 !i/o Q.I "d.:::t~ 1 . 
'lfil'YIf11M '\.J ~ M'fflM) 'UM'\.J 1'Y1'\.J fl il field_show_field_worker_form_editor ~ tJ\)~'YI1f)n 

"'-.l"~'" ". 1"1 d .... " " U'ff~,:!Ui:l~Uf) '\Inil)lJlJ \)~'U'\.J'\Iil'lfj'YIH1'\.J 'ff'\.JllJ 'If '\.J f))tlH~ ~l~'fflM)'U fj~um~1.J'U Ui:l~~il.:! 

fll'\.J)'I1'ffvJil{lJ!il'\.J !~'Uil~l'\.J WKITEM 1'\.J USERS ~.:!'tU~ 5.10 

Operator 
uneditted form 

USERS 

editted form 
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5.5.8 

fie Id \Il1O rker logi n name. 
work date 

Operator 

map , route 

5.5.9 ., " flUl'U'\I{)fl11lJ 

I • I " 

4${)Vinl'l1'UfllMffl'l1i'mnh¥iij f){) field_communicate_with a field_worker_receive lf1tJ 

~~.yhflui''U~{)fl11lJ~1f11f1~{) 'HlmhtJ ~~nJ~ 5.12 ., ., 

.. I d Q.I " 

~lJ'Vl 5.12 f11ll'U'\I{)fl11lJ 

, " 5.5.10 fllHH'\I{)fl11lJ 

, , I " 

4${)Vinl'l1'UfllMffl'l1i''U'I11!lViij f){) field_communicate_with a field_worker_send lf1tJ~~ 

lhflUff~~{)fl11lJ'tJi1~lfI~{) 'HlmhtJ ~~ltJ~ 5.13 ., ., 

Field Data Collector ..-----1 
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, " 
5.5.11 fl1·Hlff~--111tl~t)m~.:m.nr..:an.J~ hJ1~1J1J .. 

I 1 I " , 

<!I do 1910 
Q,I ,.. .c:::1.d,~ 1 0 <!I "1" 

'jft)'Ylfl1'H'U~ 'Hff1'H11J'H'Ul'Yl'U fit) users show all users ~tllI~'Yllfl1mff~--111tl 'IH)~ 'jf--11'U - - - ~ 

" , 
11--1'Hl.J~ 1'U1~1J1J ~--1nHi 5.14 .. 

~ "1" 1 5.5.12 fl11L'Wl.J~ 'jf--11'UCl--1 'U1~1J1J .. 

Operator 

surname, 
role 

.1.,1 ~ "1" 1 1lJ'Yl 5.15 fl11L'Wl.J~ 'jf--11'UCl--1 'U1~1JU .. .. 

""l '" "1 " 1 5.5.13 fl1mfll"11tlCl~1tJtI~~ 'jf--11'U 'U1~1J1J .. 

Operator 
login, 
pa SS\l\lO rd, 
name , 
surname, 
role 

USERS 

USERS 
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Q.I ~ ~ ~ 1" 5.5.14 fl1~~~~lH"'V1lifl1'H'\I1 ')j'~llJ~~'lJ'lJ 

It, ,., 

.... 4. 1"0 Q.I 9!dd,4!I 1 . .., "1" 
'b'~'V1f1n1lJfl 11ff1'l1~'lJ11lJ1'V1lJ fI~ users_disable_users fltH)~'V11fl1~~~~'lJfl1~t'\ll 'b'~llJ 

~~'lJ'lJ ~~tll~ 5.17 

Operator USERS 

~ do 1"0 Q.I ".d.J'~ 1 0 ~ ef " 
'b'~'V1fl111lJfl 11 ff111 ~ 'lJ11lJ l'V1lJ fI ~ rig hts_show _usecrights fltH)~'V11fl1m fffl~ ff'V1li'\l~~ rj 

1,j'11,*~llJ lfltJllfffl~~~iY'V1illJ:l~r'h~i'lJ1tJ lfltJiY'V1i'\l~~H'!,j'11,*~llJ'iI~mj~ USER RIGHTS ff1lJ .. ..-.. . . 
fhoi'lJ1tJiY'V1i~dl1 RIGHT DESCRIPTION 3 ~~~11l1 5 .18 

qJ - - cu 

.. . 
• "" ""1" • .., 1 ""1 " , 5 .5.16 fl1~fl111lJflff'V1li 'b'~l'W'l1flfl1ff~ 11rj 'b'~l'W~~'lJ'lJ!!flJ:l~fllJ 

, , , " .. 
';~l1n111lJ~ 1 Mff1111'lJ11ti'1l1U fi~ rights_manage_rights hW'il~Yi1fl1~n111lJ~iY'V1i1 'Wfl1~ 

1 " 0 ~1""1" I 4 " "a o.c:. ct, 'b''l1flfl1ff~ 11rj 'b'!!"J:l~fllJ hWllfffl~'b'~!'\I11')j'~llJ~~'lJ'lJ 'b'~ lJ1lJfffJJ:lllJ:l~fl1~fl111'W~ff'V1lim~ "l 
" .... , .. 

~1lJi~~~h~i'lJ1tJiY'V1i hwiY'V1i'\l~~H'!,j'l 1 ,*~llJ 'iI~~llJllJ:l~l1~i '\Il1 USER RIGHTS r'i1~i'lJ1tJiY'V1i .. -

USERS 

USER_RIGHTS 
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"" '1/ 1 d '1/ 5.5.17 f11'j1'.HJfWI'tlVlHl 'U1Pl1'Jl.:JIfl'lJ'tItllJCl 
~ ~ ~ 

data table name 

data in selected table 

.Id "" '1/ 1 d '1/ 'jlJ'Yl 5.20 f11'jL'jt./fWI'tltllJCl 'UlPll'jl.:JLfl'lJ'tItllJ~ 
'\I 'U 'U 'V 

..,: '1/ 1 d '1/ 
5.5.18 f1l'jL'r~lJ'tItllJCl~.:J 'UlPll'jl.:JLfl'lJ'tItllJCl .. .. 

I I , " 
o!Ido 1"0 CV ".d..d.~ 
'll'tl'Yl fll11 'U fl 11 ~111 'j 'lJ11 'U 1'Yl 'U !'I tl maintenance_table_insert_data 

~ ~ '1/ d .It '1/1 '1/ 
USER_TABLES C))'.:JL'lJ'U\Pll'jl.:J'j!:'lJ'lJ'tItl.:J'j!:'lJ'lJ!l'U'tItll.!~ ORACLE Lfl'lJ'lftllPll'jl.:J'tItl.:Jrj 'll'HU 

.a .J 1 Y4!l ,,t cv ..d 
mtlflL\l'Wl!:lPll'jl.:J'Yltl~1'UltJU'lJ'lJ DATA_ .. . m1'11L~tlflL'Yll'U'U fl.:JltJ'Yl 5.21 

,...-----., data table name DATA 

new record 
USER_TABLES 

.Id ..,: '1/ 1 d '1/ 
'jlJ'Yl 5.21 f1l'jL'WlJ'tItllJ~Cl.:J 'U1Pll'jHLfl'lJ'tItllJ~ .. .. .. 

~ '1/ 1 d '1/ 5.5.19 f11mfl L'tI'tItllJCl 'Ufll'jHLfl'lJ'tItllJCl 
~ .. 

J...d o 1"0 cv "..d.J'.a 1 0 "lI'I" 'll'tl'Ylf1111'Ufl 11~l11'j'lJ'I1'Ul'Yl'U!'IV maintenance_table_edit_data fltHl!:'Yllfl1'JUfl !'U'tItll.!~ 

1'UlPll'jl.:J 1fltJ~.:J'jltJ~tllPll'jl.:JlJl'illflVJ~~ TABLE_NAME 1'UlPll'jl.:J USER_TABLES ~.:JL~'U\Pll'jl.:J 
'1/ d .It '1/1'1/ o!I d '1 .1 

'j!:'lJ'lJ'U tl.:J'j!:'lJ'lJj l'U 'Utll.! Cl ORACLE Lfl'lJ'lftllPll'j H'tIV.:J rj 'If.:J l'U L~VflL\l 'Wl!:IPll'j 1.:J'Yl tl~ 'U llJLL'lJ'lJ 

" , 
DATA_ ... m1,rLllvflLVhu'U ,r.:JltJVi 5.22 
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t I , " 
ado 6tVo Q.I jld,44 1 0 ~ 
'IH.l'YIfl1'11lHI L'I1 ffl'l1'nJ'I1lJ l'YIlJ fit) maintenance_table_create_table mJ'il~'Y1 lfl1':i ff'n.:J 

~l':il..:j'li'uml l~fJ~nlfJ~U~l':il-.:J1J1'illnVJ",) TABLE NAME llJ~l':il..:j USER TABLES ~-.:JLlllJ .. --

~ d ..,j ~'1 ~ <!i '" '" ~l':il-.:J':i~'lJ'lJ\lU-.:J':i~'lJ'lJ!llJ\lUlJ" ORACLE m'lJ'lfU~l':il-.:J\lU-.:Jrj L'lf-.:JllJ l"Um'i!'Wl~~l':il..:j'YIU~ LlJ 

" . 
111U'lJ'lJ DATA_". lJ11,rl~UmYhwlJ ~-.:jll1li 5 .25 

data table name, 
field name, field type, 
field name , field type, 

~ d ~ , 
5 .5.23 fil'i ff':i l..:j~l':il-.:J1fi'lJ\lUlJ" 'illnUlJU'lJ'lJ .. 

DATA. 

USER_TABLES 

, , , " 
oifUlifh'l1lJ~ l,rffl'l1i''lJ'I1lh¥iii ~U maintenance_table_create_table_from_template hw 

data table name, 
selected template DATA 

USER_TABLES 

OAT _ TAB_ TMPT 

_I'" ~ d ~ , 
IlJ'YI 5.26 fil':iff':il-.:j~l':il-.:J1fi'lJ\lUlJ"'illnlllJll'lJ'lJ 
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d " 5.5.24 n1nl1J~l'JNLf)1J'tIfllJCI .. 
, , 1 " 

<ifflYin1 11'W ~ 111' ffll'1 i' 1J'I"U' l'Yi U ~ fl maintenance_table_delete_table 1 fl lHl ~..11 n1 'J Cl1J 

" 1<!i.,j ~.. 1 & ~1'JN'J1~'tIfllJCI fltJ~~'J1tJ'lffl~1'J1~lJl~lflrtClfl TABLE NAME 'W~n1~ USER TABLES C}f~ .. --

.. , 

1'W,,jU1J1J DATA_ ... lJl1l1'ti'iflnl'Yhl1'W ~~,,jYi 5.27 

...------. data table name DATA ... 

, . ~ 1 
f)l11'Wfl'lffl maintenance_main_map_view_main_map_request_satellitejmage fltl1J~ 

'ti 1n1'J t~ tJf),r fllJ CIt) 1~~ 1 ltYi tJlJ 11 1f) m l1' 1J ~ n1 'J U~'W ~ t~ ~ tJlJ ff111 i'1J m ~U~ CI~ Tl 'W ~ ~ 'J,j~ 5.28 
~ cu '\I cu 

map server address, 
po sitions of tile 2 corners of map. 
image size 

satellite image 



fie ld data co llector login name, 
image name and disk loca tion, 
positions of the :2 corners of Image, 

.------, image sIZe 

I , I " 
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USERMAP 

;'hrnihl1'Ufl h1' ffl1111Jl1'\hnii fi~ maintenance_main_map_edit_user _map_details l~w 

o ,,~ .ct.d Q.I" d 1"" d " " "i 'Vllfl1'H1fl 1 'I.Il1tlf1~ l~tlfllfltJ1fl1J '1.1 mHI fil'Viflldl'Vl tllJ mHfl1J'I.I ~lJ f1 ~'U llJU~ f1 ~fl'U fll'U Uf1~Ufl 'IJ 
~ ~ ~ 

mlmYlJ~'U1h~11'h~HI~1J'lr~lJf1~'UllJUf1~fil'Vifll1IYitllJi1~~lll~ USERMAP ~~nJ~ 5 .30 
~ ~ ~ 

fie ld data collector logm name 

field data collector login name , 
im age name and disk location , 
positions of the 2 corners of image . 

...-----'......, image size 

editted 
fie ld data collector login name, 
image name and disk location, 
positions of the 2 comers of Image, 
image size 

d _1 Q.I.c:.." 
5 .5 .28 fl1llltlfllJl~1~'I.I~lJf1 

~ 

" ... et .. d" " 'I.I~\lf1 Uf1~m~flnf1fl'Vl~~~fl1l~'I.I~\lf1 (~nl~ USER_TABLES 

~nH'IJ~~m~~l'U) 
~ 

USERMAP 



data table mme , 
Item codE' or Id, 
date range, 
field name 

dat:::: h ISla ry 

, , , II 
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USER _TABLES 

L-----l OA,TA 

"i"'o i fJJo Q.I 'j/<d.e:t~ • i 
'tlJ'YIfll'l1'WfI 'I1ff1'l1 HJ'I1'W1'Y1'W flV maintenance_data_vlew_abnormal_data_text fI mJ~ 

n1flll~'W'lrmHlHfl111fl~111~ln'YI~';nlml'j ifltJtl1'l1'WfI~Vml1.:J 1..rff111~~1.:J1'W fJ~~liv'W' '\J flV .. 
o Q.I Q,I I Q.I 0 Q,I Q,I '1 I I Q.I ~ "" ~.J"" Q.I ... I d 
'il1'W1'W~1Vmm'YllmJ, 'il1'W1'W~1VflfJl llJI'YIlflU, '\J'W~'Wfl1tJ, llJ'\J'W~'Wfl1tJ fI.:JllJ'YI 5.32 

l::.blt flarnt':. 
job flarTt' , 
('ondilJon ( 

teA Itr,yUI 
preii "" 

, I , II 

;fVntl1'l1 'Wfl i 11' rlnd'U'I1'U'lnU flV maintenance_data view_abnormal_data_number 

ifltJ'il~n1flll~m~VlJ~Hfll1m~111~ln'YI~11~'\J ifltJtl1'l1'WfI~V~1l1.:J 1..rff111~~lnu fJ~~liv'Wi'\J .. 

tab Ie name. 
job "arne. 
condlu'Jn ( 

between 
equal 

Ii::! of ''It,,re~ting records 



"" ~ _ I ~ ... I QJ d 5.5.31 mHl'\..l'\JfllJCl~~lJ'jfl~lJ'j~1f1'Vl1'\..1'Vl .. 

table name, 
job name, 
condition ( 

between 
) 

list of interesting records 

62 

n1'11'\..1~~ml1r1~ ~fl maintenance_data_change_data_criteria_check_n_create 1~fJ1I~ 
, " , 

Vi 1 fl1 'j ~ 'j 111 ff fl U L'j fl fl {~L ~ fl '\..I i'\J L,j fl.:J ¢I '\..I 1 ~ fJ L 111 fJ U LVi fJ U 1 ~ fI Vi ij 1 '\..I ~ 1 'j 1.:J ENTITY2, • 

CRITERIA_GE (criteria general entity), LLCl~ CRITERIA_DTF (criteria data field) 11 

ENTITY2 

ENTI TY _GROUP 
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. 
~ <!I Ill"" " .... ., 5 .5 .33 mmf) l'UI·Hl'U l'U':iU'UUl.H'1~l'U'V'If)~II~~l'1m .. 

nl'l1'U~~m'n!l~ flU maintenance_data_change_data_criteria_position_n_time hW\)~ 

Yi1mmnl'Uliu'U l'Ui'U,rm.J~f1'l'UVifi~II~~I'1~l ItiUf)1~tl\)1f)m;lrrlPltl II~~ nn1'U~ 1 '11'1 tliu'U' 'U 
'U q q q 

group name. 
Ile mid. 
pOSItion r3nge (use/not) 

,..-----, lime range (use/no t) 

ENTITY' _GROUP 

CRITERIt.._GE 

.1"" "111 ..,j ,.," " .... ., ':iu'YI 5 .36 mmf) l'UI.:JU'U 'U':iU'UUlJ~~l'U'V'If)~U~~I'1~l .. .. 

t I , " 

~UVin111'U~ 1 'I1'rl1l1i'Ul1'I!lViil flU maintenance_data_change_data_criteria_range l~tJ 

\)~Yi1m':i ufi'i 'Uliu'U' 'Ui'U,rUlJ~I1J'U'lf1.:J91 'H~'U l~mtiuf)~uYl~~'b'ij ~ ,rUlJ~91 1m 'U \)If)lPll':i l.:J,rUlJ ~ .. .. .. 

data table name. 
nurrtJer field narre , 
use/not 
max value, 

r----, mn value 

" ..,j III .1 .,""'" 5.5.35 m':i'N':il.:J'UUUI'UIPlI.:JU'U l'U\)1f)u':i~11Pl'UUlJ~ .. 

USER_TABLES 

o 4, ".d~ 
f) 111 'U ~ 'b' U 11 'U 1 'YI fI U maintenance_data_change_data_criteria_range_from_history 

i~tJ\)~Yilm':i'Nrl.:J'UUUI'U~lIiu'U ''U\)1f),j':i~1~,rm.!~ Ifl'Ufh'UUUI'UIPl~ .:J'l~ U~~~l'l~ ilu'U 1 'I1'fiu 

m':iulll'Uliu'U ''Ui'u,rul.J~lfl'U'lf1.:J911m'U U~~U'N~.:J~lm~tJ'~f1'1tJ ~.:Jt,j~ 5 .38 
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d<'ota table name . 
r-----, nurrtJer f:eld name 

CPITERIAJ)TF 

" •• 1 " " 0'" " 5.5.36 fll·Hnl.:Jl1flnJf1nJn'tlfllJClffl'H'lU~l'n:j'tlfllHl .. .. 
, 1 t " 

;ffl-nnl'H'Uft 1 'I1'ffl'Hi'umhriii flfl maintenance_form_entity _add_table_form lftfJ~~.yh 

fll1ff! l.:JvJfl{lJffl'Hi'u~nN,j'm.!Cl Cl.:J 1 'U m'll.:J~lnUfl';llmYlJ~'U ti'l~w:iN~fl~nl.:J UCl~~,j 
• .1 " "" cit.,j UUUl1mlJ flfl FORM_DATA_TABLE ff1'Um'l1.:J USER_TABLES 11I'U~nl.:J'l ~ UUUffft.:J ')H) 

• .1" "1 " l1fl1lJ'tIfl.:JH 'tf.:Jl'U .. 
$I tI do! 4 4..:A ,., ~ 0 ~ 1 ,.,., ".4 " 

nnff'lNvJfl1lJ lJ'tI'U~fl'U flfl IClfln'tffl~nN UCl1ff.:Jfl1ff.:J ftlJ lJ~fl.:Jmfln'tlfllq!Clfl'U 1ft 

l~lJl~lJfln ~.:J'l,j~ 5.39 .. 

USER TABLES 

_Id " • .1 " " 0'" " 'llJl'l 5.39 fll1ff11.:Jl1fl1lJf1'l fln'tlfllJClffl'H1U~11 l.:J'tIfllJCl .. .. .. 

~ • .1 " " 0'" " 5.5.37 fll'l un! 'tIl1fl'llJm fln'tlfllJClffl'Hnml'll.:J'tIfllJCl .. .. 
, , t " 

;ffl-nnl'H'U ft h1' ffl'Hi'U'H1!l-nii flfl maintenance_form_entity _ediUable_form lftfJ~ ~ 'th 

fllmn' 'tIvJ fl{lJffl'H i'lI~nN,j'fllJCl Cl.:J 1 'U~l'll.:J~lnUWnlJ-fflJ~'U 1h ~w.iN~fl~nl.:J UCl~1,j .. .. 
UUlIvJfl{lJ flfl FORM_DAT~TABLE ff1'U~11N USER_TABLES 11j'Um'lln~UUUffft.:J~fl 

vJfl{lJ'tIfl.:J~l ~.:Jl'U .. 



selected 
table name 

.c:. ~Q.I d " 5.5.38 f1l'H'W1J'Wf1fUf)tJ'U{)1J~ .. 
• , I '" 
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U:3ER _TABLES 

~{)lifhH'\.J~ lM'ffl11i'mni'TYiij fi{) maintenance_form_assign_entity-add_entity l~f.J1J ~ 

Yllf)l'Hi4mlf.J~~lflf.J~'U{)~1~() lmj~~ l'\.J~1':il~ ENTITY2 ~~'HJ~ 5.41 . .. 

ENTlTY2 

~{) 11 U' 1~ fi {) maintenance_form_assign_entity _assign_entity-form 

tll11'\.J~vJ{){1Jffl11 i'tJ 1~q~ii{)~ l~f.J1i1{)f)1Jlf)~1'j H FORM_DATA_ TABLE 

~1':il~,rm.!~~ii{)Q ~~lU~ 5.42 
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~ ""., d 'JI 
5.5.40 fll1un l'\J'Wnfllf1U'\JUlJ{'l .. 

, , , 'JJ 

';~)'¥iihl1'Wfl i M'~1l1 i'mnhViu flU maintenance_form_assign_entity-ediCentity lfltl'il~ 

l'11f111 un' '\J 11t1{'l~lVtlfl'\JU ':I1~Hl ifl "1 i'W m1 VJ ENTITY2 1 1lJ f) ·H111 tlll1'W flvJ U{ lJ i M'i mnfl tI 

... ..1 .. .d 'JI • .1 .. , 'JI 'JI ., • 1 .,; 
mUflntJ'jlJ'illnfll11,:j'YI~nlnU1lJ 1U{'l1'illnfll11,:j FORM_OAT A_ TABLE fl,:jtU'YI 5.43 

ENTiTY _GROUP 

. . 
5.5.41 f11'j LVi 11 L ~ 11 ~~ f1 c1lJ,j' fllJ" . .. 

, " , , 
';un~lJ,rmJ{'l{'l,:j i'Wfl111,:j ENTITY_GROUP U{'l~U~fl,:j11tlfllm~lJ,rU1.J{'l11,:jl1lJfl.yjij ~,:jttJ.yj 5.44 

ENTITY' _GROUP 

. 
o , ..r::::t. " 

5.5.42 fll1flll1'Wflfl111lJfl'W '\JU,:j1~UU 

I If" 

... do i"O Q.I "dd..:!l " 0 0 
'lfU'YIflll1'Wfl l1~1l11Ul1'Wl'Y1'W fW setup_main_parameters lfltl'il~'YIlfll1flll1'Wfl~fl1'W'\JU,:j 

1~uu{'l,:ji'Wflnl,:j FOC CONFIG ~,:j1tJ~ 5.45 - .. 
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do 

parameters 

editted parameters 

· '" "1" I 1 ~ ~ .. .I" 0 Q.I "1" I ffl'11';i'UH 'lfl191"~f1lJ ~tJ!"flf1'lfflY'lfl';i1J ffl'11';i'UH 'lfl191"~f1lJ 'illf119l1';il-l 
~ ~ 

USERy,DDEDJORMS l1"~!ntJ'U~fl~fl{1Jtl'Ul1Yl1J dll ~~fl-lf11';i'illf1911';il-l ADDEDJORMS 

~-l';i,j~ 5.46 
~ 

USERS 

ADDEDJORM S 

I , I JI 

;fVnnl'11lJ ~ 1 l1' ffl'11 i' 'U'I1U lnij ;]V help_contents 1 ~ tJ 'il~ .. hf11';i 11 ff~-l,j Vf1111J'lf ';WI'H tiv 1 lJ 
" . 

1" ...." '" .1'" f11';i 'If-lllJ';i~'U'U!'UV-ll9llJ ~-ltu'YI 5.47 



t-ttUn,~~ttt1 ttU l., ftgtM.rl1J~~\A,l~tt~n,mmg.L~.LLULU r' f't) h /1) (Ii IV 'Or 0 

L!;t~~ ~!ttttrl~nLuL!;t~ml\.rl~l ~~lLwl ~ilgk"ttLin,~g~~~;gtlt~~t-~~~tLUL!;trl~l gOOG tt~ 
" 

~,tt tt~~~nf11 9 l~~~~ub~~ t, rlLr-ftnt-g~~lt-ttt-L\A,n,n,~t~n~;t n~~gSbL ttl1f\~tLUtt9~tt,tlo 
. . " 

;gtltA~m~1l\ftlrt2 t-~~~ • 

" 
~om: tt~ ~,tttt~~~nf11 gl~~~~tj(,~t-~~~ • 

" 
Z tLG l\ 01 ~~lLtG9~ilgl\.ttLit-~~~ • p ~ '=" "", tJo 

" 
ttt-~n, ~L ~ ftL ~g ft t-g t ~l t-~~ ~ t L UL \A, t-l\ tt ttU L l\ t-~ U pf1)I'OO J;7P"I'tI~ O~(1) /1) 

~ I ~ ~ 

O"Z ~ttl\A,g~M.~gmmmW~Sbl • 
" "" "" I " 

O"Z ~ttlrttl..tl\A,ttl\A,9~ • 
,. .,. r" " 

t~nrlgtfWtltlJ9tl~Sbl ttj(,ftng~ttg ~ttng\A,mgt-~~~ • 
" If, J=l't1i too 7 I' too P I' tIP;; b 

Z UM.n~~;gSbl ~~Ugl}~l tt~tt~nLU~ltQf1n,n,~t • 

t~nt!f1~ 9~t-~L~t-~ 
" " 

nu~ nu~ltQf1n,n,~tL~119~l\tt~~t, Lttl1f\~nutth~n,,tt~~~mttl1f\~~t,~g!lt-9~~1t-~~~tLU 
. ." 

Wtll..tSbmtl l\ftlrtQ • I' I .... b P b 

Z tLG l\ 01 ~~lLWQ~ftQl\.ttLK • 
,r> ~"O " 

. ~ 

~tAQSbWl ft~\A,1'~n,t-gl\. ~OOZ tt~ ~,tttt~~tAltf11 Ql~~~~tj(,~ • 

g~ rlLr-ftnt-g~~lt-~t-L\A,n,n,~tml~;tn~tAQSbLttl1f\~nutth~n,,tt~~~mttl1f\~~t,~Q!lt-Q~~l 

rnn.rtl'it'Qtl!Jlt'Mt'llA.l1n~t~n~ttnl!il.lQlI:>lf1,~M.tLU 9"9 I I r If ? ? .. ", r& 

.. ftwmf11 ~rl~l~~rlLtt-~~mLu 8v·g ~f1t 

8v.g \A,rlh~ LttI&\M.H~~n n,n,~tt-Ql\.tt~I\.~Wt~rl1 n,9U~trl r:"'" I'tI fT)(f) I "'"',-I" 

ftwntrll~rlgl~~rlLtt-~~ntLULL1.~l\rl~l lnoqe-dI811 g~ tt\A,LttUn,tUL~U1 ~ttULUL1.9j(, I'" 1=7 0 Jr'J:7I=>'(f, ", o,,~ OJ;::rJil' 
'" I I I 

ftwmf11 ~rl~l~~rlLtt-~~mLu gV"g"g 

89 
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Q,I , , 4., ~ ,,., .oJ.c::S d ~ • 1'" t ~" 
1'U 'ff ~ H114 'YI1~ 1m fl'l.lltJfl11 'fffl'ff11 1 'ff1 tJ C)f ~lJfl11lJ1 1 1f11fl11fl11 ~~fl~'YI1 ~fl1 'Hl fl'ff11 ~ 1tJ'ff1tJ 

" . " ~,:rU14 ;~~~')~1:1 ,unvml'vn:: 1 14 1:1114 Vi ~11~14 ~fl~ 1 -M'~114 !'vilU14 

" ~~m1 U'ff~~11tJCl::1VtJ~ 1 14 mnl H 114 'I.Ifl~ 1 ::'U'U,) ~ 1:1 ~UCl::i' 'U1~ tJ~~ fllJClm't'i '~!!'ff~~.,j'14 f1 U14 .. 

Client 

YES 

Server 

draw 
object 
icons 
and 

names 
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.. . 
. " , , a QQ.I .o!I I Q.I .Q. 'do 

• ff ~ ,\HllH'l fll'VU! 1J1HY1'U 911 ~ 11J f)'Vl fWtL fI cn) 'U 911 ~ f) 'U 1f) 'U TIl 'VI f1111 'U ~ .. 
o utJf)9I11JViffY11~1~'U 8 mw 

o i~ri~.,j'm~C'lfl1'Vl mwvifi~f)~~l~1J 
" " l1~ij ';i 1tJC'l::lfltJ~ i'U f11';i i~i1 fI~.,j'f)1JC'lfl1'VlU'U'Uril'U1l1~ i 'UUllC'l::mw ff11J1';i()ffmn .. 

d i" d i ... d " ';i1tJC'l::1~W~ ~~1f) fllflH'Ulf) f) ';i1f1C'l::1f)fI~ 'Uf)1';i~~l';jfl~'\Jf)lJC'lfll'Vl 
OJ 

SI • " , 

'U f)f)~lf)ij i 'U ril'U'\J6~f)1';i66f)U'U'U'lt~fhcY ~~~fin::'U'U 1~61~ flf) i ,*'U1f) n.,j'fllJ C'lfll'Y'l l~fI 
. . " 

flff';i:: i~Yi1f)1';jflf)f)U'U'U'lt~fl1cY~ Freely Request Map fhl1'U~Yi6Q i'U.,j'm~C'l ';i :: 'U'UU'l~V~l~~ 

9huml~ ~tJu'U'U.,j'f)lJC'l ~~~tJ~ 5 .50 

Ven:ion : G.:u 

I Save and Close I 

" .,j''U9I6'Uf11';ii~191~tJ1J~6{1Jm6f).,j'61JC'l u,j~f)ni~l91~fl1J 1~fI1wmrJ'U 2 mw .. 



Client Server 

I , " , 

1~!~1 fJlJ~U{lJf)·Hlf1,j'm.H1 mW!'WlJV4n~ 'illf)!fl1u~mj.,jlfJ ij.,j'U~u'U~~'jtJli 5.52 
~ ~ 

Server 

Fill Name, Group , 
Position, Table, 

& Description 

71 

.... d • .1 0' " .J d 0 ~ I 1 ""1lJ 0 • .1 0' 
n:1J1J'il~!~'jfJlJTIu'jlJmuf)'lJulJ" 9f~lJ'lt~fllff~fJUfJ 'Uf)U ff'jN !If) t'IJ !I"::f)l'H'U~TIU'jlJ 

mUf)'Ij'ulJ" ijfl11mYlJi'U£n1J~ln:.J,j'UlJ" hn::1J1J !lff~~ i~~llJ~~~ntJ~ 5.53 
~ ~ ~ 



• 
• 

tilUfl91l'H!I U~df1i1fl~lJ A t~ml~Hluflyju{lJtM'fi1J'Vlfl~ 

f1i1fl~lJ Create 

GrOl4! 10 I Check POili 

Laitode 

'. 

L---___ --~ 
Foon <I'd> 

F'fease ChooS4 a form for1ne seleotedel'\ijy. 

DATA.CHECK_POINT ' 

st..: 

table 
structure 

72 
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".d "..!.I d,., lil' .;. i.cio ~, <d 

'I1lJ 1'Y1 'IJ fl~ 'j ~ U1Jtl \I ~l~H)'W1flU 'IJ fllHl ! lJIPl H 1~ fllJ 'IJ'YI fll 'I1lJ ~ 1 ~fl'lf1m'l~fl11lHHUHHJ .. .. .., 

'YIlmnmU 'j ~~llJU~~11m' lJfiUfll'l ~fllJl~lJ'YI1~fl~UlJ1uni 'lJoU'mJ ~~ ~~~~ 1~ .. 

i lJri1lJ'lJfl~~nl~'j~UU 1~flflflUUui ~~nN CRITERIA_DTF 1~U~1'IJflUl'IJ~YJ~~~11~'IJ 

U~~~l'jl~ CRITERIA_GE 1~U~1'IJflUl'IJ~-Wn~U~~'1WU1'IJ~!1m ~~U""~~ilJttJ~ 5.55 

SERVER 

VALUE RANGE CRITERIA 

ItJPUTDATA --t~-=-~I 
ANSv .... £R 

(De. I n~ed t:.ontl(mabOn) 

DAY TIME RANGE CRITERIA 

_''''' _I d .a "1 '" ~ tU'YI 5.55 tUU""~~fll'jflflflUUUfll'j1flUl~fllJ !'IJ'jU'lJfllq!~ 

fll'jWl'lJlJl'j~UUU~~l~fllJl~UoU'fllq!~ i~~Hl~fllJ ''IJ~nl'11lJ~ l~tJ""~l~'l1~flla~ Change Data 

" Criteria lfltJijri1lJtJ'j~flflU~~U 

I ~ 0 i d ~ 
• ""1lJUlJll1lJ fll'jfll'l1lJ~'j ~tJ~lJ1fl"l~U~~ 'j ~tJ~!1m lJ fll'j lflU'lJfllq!~ 

• ri1lJ ri 1~1~flflnl'11lJ~'lJflUl'IJ~~1~1m'IJ 'llJ fll'j l~uoU'mJ ~ .. 

fln UUfl11UUfl11lHYl.JilJ -fi 'j~W:h~'l1~flla ~ nl'11lJ ~l~fllJ' 'IJ 'llJ flnlUoU' Ulq!~U~~~'j 1\1""UU 

oU'fllq!m)~ llJ,r~U~~~l'jl~oU'Ulq!~'lJun~uu 1~tJtJ'j~flUU~1tJ'l1~flla~",,~ Nl~UlJ ''lJl~1.J~lJ 'l1~flla ~ 
o .a 1" Q,Q.I 0 ~ 0 ~ ~" f ':7t 0'" QI 

fll'l1lJfll.:JUlJ 'lJflllJ~fl~U~~!1m 'If~m"".:Jfll'l1lJ~l.:JfllJ !'lJflllJ'lf1~ml1~~'lJfl1.J~UUU~1m'IJ U~~ . .. 
'l1~flla ~U l1h~1~oU'Ulq!~1.Jl '1 ,*'lf1tJn1'l1lJ~1~fllJ' 'IJ~llJ'lf1~~lYJ~~.,rUlq!~uUU~ 11~'IJ ~~ttJ 5 .56 



group' narre , 
item cOJ'le , ' 
PQsition"faflge 

'. (u sernqtj,. 
time rapge 

(use/hot) 

entity group 

data table. name, 
nurrberfield nalre 

TaIIla; 

F"IIIII; 

101M ... ,.. 

ENTITY_GROUP ---.:.....::....., 

71", n,'13 

4'-41 • 5!i 12 

a 133 

nurrber 
constraint 

74 

data table name, 
nurrberfield narre, 

(use/not) 
max value, 
rrin value 'r-----, 
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" " QI.c:I QI ~ o'9J , • i"~ 
'YI~14 fllH)eJOUtJtJU"~~~141~~tJtJ11fl~1~'K'lJeJ1q!" UtJ~WJOUeJUeJeJO ~U1J14 

• fllm ff~~~".,rm.J" i~Ufff1~OnY~U ff~~U 141 i '!!:JJ.,reJ:JJ"')fU~~11"'IJ 
~ ~ 

• fllmUOUU~.,reJ1q!" ~11:JJlieJ14 i'IJ~n1'K14~ 
'" '" 1""\ IlJ "" .1 " o ~1eJO'l:l~ ')H~eJ14 t'IJ a) fl11:JJU11eJO'l:l~ b) fI1'IJ14~14 

o ~l14114l"'IJ 1'*lieJ14i'IJ a) eJ~~~w.h~ b) llilntJ 

o 114~ 1'*lieJ14i'IJ a) eJ~~~'K11~ 

~ ~9J ~ d 0 ~. 1 d Q,loC:lt, j,J .d"..J.oC:lt. oC:lt. 

~ ~tJtJ11m1~'K'lJeJ1q!" C)f~:JJ'lj~fl1ff ~UeJ U 14 fll~ l~ uO~'lh ~1~'IJ eJ1q!"U"~l~ UO~'lJeJ1q!"'Y1 ~~'l.h O~ 

ijm1:JJ~:JJ~14tintJ~1~1~.,reJ1q!" 114~~tJtJ Uff~~ H~l:JJ~~~~tU~ 5.58 

table name. 
item code, 
data ra nge. 
field name 

'--_____ --.:;;da:;.:;ta:.;.h""'sto::.ry'"'+l Operator l+"a..:.;;lIst=Of~ab::;.:no:;:.nna:.:=:..1 =dat;::a~ __ ---, 

fll~eJ eJOU tJtJU"~~~14 1'K'!! 1'i1eJ~ ~~eJntJ ~1 '*~ 114 ff1'Ki'tJ~~14 l'lj~fh~ ~U ff~ ~U 14 1 i '!! :JJ'K~eJ 
" . 

U~~1~.,reJ1q!" i~UUff~~~"11~1~14~1VO'l:l~ lm~l~14H:Y'14m1l'~ i~Uff~~i~~~tuYi 5.59 

oi Flo'" Oat. c.tIoctIon S,.- : s.rwr 



5.11 

PIe ......... 'YVI'YIo4M', :=1200=704=========~ 
Pleas.seIect.fieId. j PHONENUMBER.V.choI2 [vI 

SIrir4I 0Uri0 0 0 Pr",", 
ler9h (N\.IIlbor of Olorocter.) ; 0 ~_ 3 ~ 0 Not Pr",", 

USE 

o S'-AI 0 ler9h 0 -

(PJD~4) 
(PJD~4) 
(PJD~4) 
[PJD~4) 
(PJD~4) 
(p JO.p-.one.«) 
(P JO-pt,ono«) 

76 

Show 

m! 1~'UV~1 ~UU~ ~~11l1 tl''U 'Yl1~1~U.,j' Vlq!Cl 'UV ~1 ~ 1'I'I'U l~tJ ii,r~ ~1'U fllfl ff'U 11lU~Cl~fl'U 1 ~ V 

" 
'lf1(J 1M'ff11111\llJ 1.,j'Vlq!Clfl111~'U'Yll~1l1tJi'UtJ~ ~~WI'U l'1i'U ~V'U fl1nh~l'U ~V itJ i~ UCl~iJ~ ff11111 tl 

'\.h1l111~U~'Ufl1nh~1'U i~ 

Server 
Software 

(Web Service) 

SERVER 

Image 
wth 

Path Line 
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Server 

map map, route 

field I'\()rker login name , 
work date 

L..-.:....-____ -j USERS 
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5.12 

<J/ 0 ?t <J/ 1 <J/ ... <J/ <J/ .d. I 0 A , , 
'tIV\jr1fl1flff'U 1'lJff1'lJ 1~ t'lffVUtn'lJ m~m~l'ULU'U 'tIVfl11'lJ ~ ~ V U flU L ~ I'll 'U l'VllJ ~ ~ ~lLfl ~ V ~ U'lJ 'tilt! 

" , 
'~'tIw~fh~ut.I~,j~~l'Ui'U.n'Ufi 

" o QI." QI QI Qld 

m~VVflUUUm~'Vl1~1'U'tIV~~~UU~Uff~'tIVfl11'lJ V1fW'l1r1flm~fl~'U 

• ~lfl,rVfl11'lJ'tIV~U1hhmm~'Jfl'Iht!'~tiU~1~1~ USER_COMM_2 

• '" io/QI QI d 0 QI " 

~~'4f:;!ff~ f:;!~U 1'U'Vl Ur1~r11flU'tIVfl11'lJ 

• m~t.li'ut.ll~,rV\jr1 Vi1L;j'U~~t!~l'Jfl 51'U1fi 

~~uui'Uri~,rVfl11'lJ ~~ij,lflfhA'~vvt!i'Um~i'uri~,rVfl11'lJ~~'I1i1~Lfl~V~'Jfl'Ihmm~Lfl~v~u1i 

'tilt! 1jfl11'lJff'lJi'UtitiU~11~1~,rV\jr1 i'U~~uu Ufffl~ H~l'lJ~~~~lt.l~ 5.66 
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flU ~ ~fll1111111 "~~\PlllJ 1 ffJlJ ~ fl ~ ~ 'j ~1111 511 ff ~ ~ ~fI J1lJ ~~ Ifl ~~~ Ill.! ~ 1 vm.! ~ 1V ~ \PlJlJ 1 1,r 

• I'JI 1 a ,",0 .d 1" 1 & '" .1 'YIl~llJ ~ ~'tI~flJ1lJ f1m"~flH'YI1~llJ ~lJ llJ'YIlI~ ~ ~'tI ~flJ1lJ tJfI~ 11"~fI ~VtJ'j l1lJ Hfllm ~f1~ H" .. . 
~t)flJ1lJl'Jfl 51lJ1fi fl1~'l1flf11i~I1~f1~fi'~'ltJ~ 5 .67 

F;,Jd\Yo<k", . f~i(8;;;~-w.;;J-- ···-·-----==-3 ( R6Ire<h I 
C Di$play Symbol. 0 ."' .. " R",~sh T.>t 

. !,, ~~~g~ 0 _~_~~:~~~:~-_2~~ _: ~ .i: 0 Srm.A~ L-..-_-' 

jf;eld1(6112/2"J51 21'1825) . 1 have <¢aled " Illel 3674 
j/:cId1 (611212551 21: 15;20): E i'vnmm 
i <>dmin1{EI1212551 21 :14:35) : Good 
;field1 (SI1212551 21 :14:18) : Oh helo How ole jIOO 

: «i.'T1in1{6/1212551 21'13:59) : Helo 
J <ld",;n1(15111/2"-51 16;53:54) ' lest 
j fieldl{10/1012551 7:16:46) . t~l 
! <>dm:n1(9110/255110:33:02) le<l 
j held1l71512551 11 :28:34) ' Fr.e. thank(. 
j ~in 1 (715/255111 .23:20) : How are }lOli today? 
' fieldl171512551 11'19:46j ' HeioAdr.in. 
, adm!n1{7l51255111 :0B 10) : H.,,110 Bruc~. 

l~~R~~;~=·~!~~tt~.~~~~3 ~ ... ~ ___ ~ .. ~ .. __ ~_~ __ ~ .... ~_ ~_~. ~~=--~~~=~~~I~R~~~~~~J 
'ltJ~ 5 .67 'ltJl1~f1~fll'j~\PlJlJ 1ffJlJ ~f1~ t)'j~l1l1fllff ~~~flJ1lJ~~l1li~lV 

• 
V Q..I CIt. Q"Gt" 

5.13 fl1''t't~'.nl::tJ1H1Ylfll'nTfl1H'\Il &~~lU 

" "d d j/ IV " "..d ... 1 0 ~ " 1 . '" I 11 111 lJl'YI!flll 'tI ~lJ" ~ llJfl1f1 ~lJ llJ flll I 11 111 lJ l'Y1lJ 'j ~ 1111 m ~~l1lJ'tI1V lJ ~llJ fl~ llJ .. 
'JI 'JI.dd 'JI • 'JI.dd 'JI ,.%.d. 1 

• I 1I111lJ l'Y1!flll 'tI ~lJ" ~ llJ fllfl ~lJ llJ 'YIll1lJ l'Y1lflll't1 ~lJ" lJ ~ lJ 'YI 'YI N llJ fllVlJ ~ fl 1'1 V .. .. 
~IQ.I cvJt .Q o'Q I ~I Jt " 
flflfl ~flll 'j ~ 1111 61fWI fI 'j ~ ~ fI ~ lJ~ JlfI ~'j 'b'lJ fl ~ fl~ 1 HllJ 'YI1 ~I fI 'j ~ 'til Vfl1 'j ~~ ~U 'tI ~ 11" .. 

• 1~111U1~tJ'j~~11f1~~~l1li~lV1lJthwm1lJ v'i111Ul~i)llJJVflJ1lJ~::~nfl1,r1~1l1U1~ 

1~11~m.!"~llJfl1f1~lJ1lJ 11'1 m ~ 1l1U l~tJ'j~ ~ 11f1 ~ ~~l1li~lV 1 lJ ~hw m llJ 1~511 ff'YIi1 lJ 
, 'J1 'JI .d.d1'J1' 1'J1 fll'j 'lf~llJ'j~1111f11lJl1lJl'YI'YI flflll1lJfI J 

1~111U1~tJ'j~~11f1~~~l1li~lV1 lJff1U m1lJ '~511fll'jfhl1lJfli1~llJlHll ~~llJ'lfflf11i ~ 1f1'~ • 

~H lf1v,rm.!"'tI~~ff'YIillJfl1'j1~~llJ'l1f1f11i~~N "l11~f1~'~~~fl1'j1~~ 5.2 
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... ff'Vliu~~al1!l~ (flllni'VltJ ) 'l'Hff 
.c:::. ~ " .c::i CLI 

ff'Vl1iU~~'H'W1'Vl ( fll'l:lltl~ml'l:l ) SA OP 

RE<LSAT_PIC JI ' ' ''' 1 'l~W\Jtlfll'VW1tJ~ldl'VltJ11 'W Request the satellite image for i~ i~ 

1J~nW 1flHf1l'lI~tl~f1 each project. 

JI in .,j , , 
'\JtllJ~ d 'Wlmtl~U11'\J1tJ 

CRE T TMP 
JI 

ff'll~~l'll~ 1I1m'Vl11I~~'Vl Create a data table from i~ i~ 

available templates. 

CRE T DT " "OQl' 
n'~1~~1'l1~'\Jtl11~ff1'H'l1JU~ Create a data table. i~ 

Of 

~~ 1m~f1n 1'Wl~1J1J1I~lfi1J 

IrJ'W DATA * 

INS ROW ~ Q" , 
1~11I~11'\JtllJ~ 'W~n1~ Insert a row into the selected i~ i~ 

data table. 

EDT ROW Utfl'\JoU'tl11~ 1'W~1~1~ ( 'H111tJ 
Of 

Edit a row in the selected data i~ i~ 

0' .,. rJ i '1 JI l'lfltl~~I~111 'W 11 'If~1'W table. 

JI JI 0'1' 
U~dn'~l~l~fltl~~ 'H11 ) 

DEL ROW ~lIoU'tl11~ 1'W~1~1~ ( 'H111tJ!~ 
Of 

Delete a row in the selected data i~ i~ 
0' .,. rJ i '1 JI JI 

fltl~~I~111 'W 11 'If~1'W U~d table. 

JI 0' 1 ' ff~l~l~fltl~~ 'H11) 

EXP XML 'JI rJ ff~tltlf1'\JtllJ~~l'll~1 'W Export the selected data table to i~ 

XML the xml form. 

DEL TD ~1J~1~1~ Delete the selected data table. i~ 

VW TD '\Jtl~oU'tl11~ 1 'W~1~1~ 
Of Of 

View the data table. i~ i~ 
! .s .d CLI " 1" ~l'W'\J'W~~tl'W '1 !f1tJdf11Ji1'W'\JtllJ~( 'If Database Console '\Jtl~ Oracle) i~ 

ADD USR 1~11I~11m,*~l'W .. Add a user . i~ i~ 

EDT USR uni '\JoU'tl11~m ,*~1'W .. .. Edit information of a user. i~ i~ 

DEL USR JI nJi 
~1J'\JtllJ~~ 'If~1'W ( 'H111tJ Delete a user. i~ 

IrJ'WI~fltl{~~i1i1,*~1'W ) 

COMM FLD 
.,. 0'1 JI ... JI d JI 

Communication with a field i~ i~ ~11~ ~~tl1Jf11J~!f11J'\Jtl11~ - .. .. 
WK n''W111 worker. 

VW ABNM " dQ View the abnormal data. i~ i~ ~~ 1tJf1l~'\J tllJ~ 'Vl~~ 1I1f1 

um~ 
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iY'VlnU~~'HU1~ (f)uni'Vltl) 
. 

~l1ff 
ClCl "do Q.f 

OP ff'Vl1iU~~'H'U1'Vl ( f111:J1fl~f1q1:J ) SA 

VW ROUTE " "" d " View the data collection route. ill ill fI! ff'U 'Vl1~!fI 'Ulfi1J'U fllJ ~ 
'II 'II 

VW SCR WK " "d " View the worker screen (map). ill ill flf11'Yi'H 'U 1 'il fl'U fl~ ~!f11J'U fllJ~ - - 'II...... 

VW OAT HIS 11 Q.lQ" View data history. ill ill fI ~~1~'UfllJ~ - - 'II 'II 

T 

CONF OAT V n1'H 'U fllfiW cn'1 'U f11 ~ tlfllJ1'1J Config the validation pass for ill i~ - -

ALO " '''iI 'UfllJ~ !')f'U ~fl~! fI GPS 
'II 

the received data. 

1'U'Uw~ri~'H~flili, fi1~ri~fl~ 

1'U'tb~ 
. . 

"" . 
'U flmllf1U ~~1J1J ~fI f11~ iY'Vl n!.,j' 11 i'~ 1'U V~~f11~ ~fI!~1 tllJuliU1J1J!fl1 i ~~1~'HU 1 !.wflfl11lJ 

ff~~1f11 'Uf11~n1'H'UfliY'Vltff1'H 1'1J~1.,j'1 i ,*~1'U ~~1J1Jm~~~ff1t! f1~1'U lf1t1i~ ~~Hfl1 tllJ!fl1' ~ufl1 
'II 

" ".d " ~ "d " " 1 • !'il1'H'U1'Vl~~1J1J ( System Administrator; SA ) 'il~flfl~llJ'U~lJfl11lJ~m1lJ!'U1 'il~~lJlJ 

" ~ 'd i" . "1"" 
llJ'Ufltl1~fI ff1lJ1Hl ')f~l'U~~lJlJtlfltllfl'Vl~'HlJfI 

" "d ... 1 0 d 0 ".d .d ,,, ""d 
• !'il1'H'U1'Vlu~~'il11fl~fl~ (Operator; OP) m'H'U1'Vl~Ummfl~~f1'U1m'il1'H'U1'Vl~1'U 

ff'U1lJ'H~1t1 '1 !fl~fl~ lf1t1't11'HU l~-W1Jln~flfllJnlJ~v'h~l'U ff'U llJ Ul:l~flfltlfln'ilfffl1J 

.,j' fllJ l:l~ ri ~ 1J1! ~ 'U ~ ~tI~ 1 fI tI 'il ~ ~ f11~ U ~ ~!~ fl 'U.,j' fllJl:l ~ ~fl1.h f1~1 M' nlJ ~t1 U U~~l'U 
ff'U1lJ~1t1 ff11J1H)fI~ 1 'ilflm'Yi1J'U 'il U!fl~ U~l:lf1'\htl !m~-Wnfl'UU~lfl ~fl~l:lf1'\htl'~ 

'II... 'II 

" . . 
'U Uf1 'il1f1U V~ l' 1J ~fI ')fUlJ't11'H U 1Vi ~fI !fl1 tllJ~ 1'U ff1'H 1'U! ~ 1'H,r 1Vi ~ 1'U ff'U llJU~l:l~fl 'U i ~ 

• '4 flfl l:l
g

'U '1 ~llJU~!~1'H,r1~~~1J1Jn1'H'UfliY'VltiM' 

" ~ "SI 
f11~UUf1U1J1J;r'U flU'U f11~ ~flf1niY'Vlnl.,j'11 ,*~1'U U~~flfl1J~1t1;r'UfI U'U ~~U 

• tlm~flf11~1.,j'11,*~1'U!lJ~Thi~ tlm~'Url1i~!.,j'11 ,*~1'U 

• 1'1J fi 1 ;ffl11 tI fl U l:l ~ ~ 11 ff ~ 1 'U 



Server 

Get User Name 
& 

Password 

.. . 
r-i~Uff~~'li'Ul9lfl'Um11~f1 i~~l'U Uff~~ H~~~lHi 5.69 

Server 

Disable All Menus 
Except Login Menu 

. .. 
nHi 5.69 nJuff~~'li'Ul9lfl'Um11~f1i~~1'U .. .. 

82 

1~1J1J~~m1iY'Ylil,j'li~~1'U ~~~'b'~fha~dmJi'Um1~~f111iY'Ylii'Um1i~~1'U'b'~flla~ iY'Ylii'U • • 

i Sl 0 .:., QJ ,.,,, L:l Q.I QJ t/Q./ "i 
f111 'b'~l'U~~mff~fI1(J'Uflm::1J1J U"~~~f111~i'b'~l'U i'U1~1J1J llfl1111ffll'W'Ulif11JI9l11N'\Jfl1qJ" 'U 

1~1J1J Uff~~ i ~19l111r-i~~~~tJ~ 5.70 



login . 
fights 

i 

login, 
disable 

(yfn) 

ADDEOJORM S 

~tJ~ 5.72 ~tJlIfff1'1ffm'\.J~fhi'l~N '1 'I1~'1~'4~~t~li~'11'\.J 

U9 in , 
>,;:';; ,'NO rd , 

surrarne. 

login, 
dlsoble 

(yin) 

83 
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m'j~\PlJ'Ul'lfflflli.:lall1r'IJ~flm'jiYVli mi'.:Il'U~~ .:IiiiYVli ASG RIGHTS t~~ bYllJ1'jt:lt~tJtl i i' . ~ 

.:Il'U'ltflfl1i.:l Manage Rights t~Ufill1'UfliYVli1iN "l i ,rti'IJ~ii'.:Il'U'j ~ 'IJ'lJfl'U~'U "l ~.:I~t1~ 5 .73 

Usel Descr;ptiom : 

; 'F~~ '6cAock 

User ~~':"'-' __ ._. _______ _ 
VW_AUTO_MAP 
"''''_DAT_HIST 
Vw'_Pl 
VW_ROUTE 
VW_SCR_WK 

~:~ Ai!# ~.':.scriptions: ____ . ___ _ 
iV_ the data table. 
' U~b~t"OI'f"" 
1 
L._ .. _ .......... _._.................. .. . __ ..... .. .. . 

j ["Aet;U I Record I : 
t_ i 

'jtl~ 5.73 'itlUbYfl.:ldl'U ~fl1i ~~i eM.:I l'Ut~ U~flfl1'j iYVli 
~ ~ ~ 

'j ltJm'jU"~.fl1l'fU bYfl.:l'ltflfl1i .:Itfl~ U.:IUli'liltJ i'U dl'U bYtJ 'IJ bY '4 'U mnl1.:1 l'U 'U Ufltl1'WU , 11 'illfl ~ 

'~flril1 Hi'U'lJVl~ 5 bYllJ1'jt:lffmn'jltJ"~tfltJfl '~'illflmflH'Ulfl fI 'jltJ"~tfltJfl'lfflflli.:lt~lJt~lJ • 



, .,. 
tJ'rm 6 

o <II 

fflTlqJ 

, 
~ • 4 A' " 6.1 f11100flU1.J1.J1.J1fll1111J1fiOflAflOtlt!'U01Jt'1 

'

j/ ... d ~?t d ,j/ 0':' A , " ... , 
fll'.i 'If.:.! l'U 'iJ'.i fll'.i n'lJ 1l]1.:.! llJ 'U fll'.i l'.i tin 'If.:.! l'U '!tTl Tllff.:.! 'lJ 'U lTl '.i tl.:.! U1J 'II 1 tI ~1'U 'VI1.:.! lTl '.i tl 'IJltlfll'.i 

A ,j/ 0 , j/ " ftl ' , j/<II A 'i 0 j/.d... , 
fftlffl'.i '.iffltl 'UllJl 'If.:.!1'U'lf1t1 'Ufll'.ilJ'.i~1J1~~~'lJl.:.!ff1'U l1n'lJlTlH).:.!~n'IJltl TltI'VIll1'Ul'VI~TI~m 

n'lJ!l'U..1tl\!~nm.:.! U~~'l11t1~Tlfl1'.i~f11'.i,j'.i~1J1~~~ 'M'n'lJlTl~tl.:.!~mhtl UffTl.:.!~.:.!t,j~ 6.1 

Client ~ GPRS 

<?xml ve'rsloo·"1.0" encoding-"uet- s"1> 

Server 

Web Service 
(Remote F unction Call) 

Internet Information Service 

<soap. Envelope xalDa: as.1-"beep: II""",.",S. orq/2001/XHLScheru.-lueance" xmlns :x.c:l·''http://www. w3.ortJ/2001/XHLScheme - lC!"" _ 

<ao&'P:Body> 
<.AboueRespcnae XIIl.ns·''http://t1.e1c:ldat:.&eolleetion . oro'''> 

<AboucResult>atr1Jlq</Abou-cReaul.t> 
<I About.Reaponse> 

</ soap: Boay> 
</soap.Envelope> 
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A , , ,!II ., 1!11 A '1 _ 1 -!!I d "d ,.,., 1 
LfI'HI.:JUlJ'\mJ ff .:J'\Jfl'1q!(1fl(1UlJl 'I1LfI~fl.:J\lfl'\JltJ U~lJUUUUl1lJLfl flctfLfllJUfl(1L'lfU flU f1.:JUfffl.:J U 

~11~ 6.3 

<?xml version='1.0' encoding='utf-S' 7> 
<string xmlns='http://flelddatacoliectlon.orgl'>Fleld Data Collection system Web Service Version 8d3</string> 

'jI,J QI ... .1" tI 4 . 
'11 U 1'Y1'I1 (1 fl '\J fl.:Jctffll1 ~ U 1~ U U Lf17 fl.:J \l fl '\J ltJ 

o ".d" ~ Q.I A '1 g,lQ,I A I I 

• 'Yll'l1U l'Ylff .:JfI1'Yi flfl'\Jfl.:J Lf17 fl.:J\l fl'\JltJ '11 flULfI7fl.:J UlJ'\JltJ 

QI .c:t " .c:t" ~Q.I ~ dil d" 
• ~ U L~ tJ.:J U(1~ Ufffl.:J fo.I(1'\J fl'1q!(1.f11'Yifl11L'Yl tJlJ 'Yi~ fllJ'Yi flfl U(1~ 'lffl'Yl ~ fl.:J fl1~ LflU '\Jfl'1q!(1 

~ d!ll d!ll d '1 !II '" A '" 1 !II _.1" !II 
• Ufffl.:J~ltJfl1~ff .:J'Yl~ fl.:J fl1~ LflU '\Jfl'1q! (1'Yl fl ~ flmfl tJ.:J L'Yi flL~ tJfl 'If.:J lUTtfl~lJ fll flfl'\Jfl'1q!(1 

• Ul LoU'1'V; nfl 1mj 
Jt " Qlg/o OQl .ciA " 

• ffflffl~ '\Jflfl11lJ flU fj'Yll.:J1U fflU fl.:J1U 'Yl LfI7fl.:JUlJ'\JltJ 

A , , o !II ""'., d,!II" '_1 !II <!I .,!II 1 !II 0 A"",,, d 
LfI~fl.:JUlJ'\JltJ~~Ul'\Jfl'1q!(1'Yiflfl'Yl f1~U lJflUflU flU '\Jfl'1q!(1 U jlU '\J fl'1q!(1 'Yllfl1~'I1lJltJ'lfflLm~'Yi flfl'Yl 

" '1 !II '" !II d!ll 1 ' '" ~""'''' '" ., _.1 " fl~ fl(1 Lfl tJ.:J ~ fl.:J LflU '\J fl '1q! (1(1.:J U.f11'Yi U(1 ~ ff.:J.f11'Yi f111 L'Yl tJlJ'Yi d fllJ 11i fl n L ~ tJ.:J.f11'Yi ~ 1lJ'Yl.:JTt fl ~ lJ 

ffl'l1i'UfllflfloU'fl'1q!(1 1 ,rnULfI~fl.:J\lfl.,jltJ L~fl 1 ,rLfI~fl.:J\lfl.,jltJri.:JoU'fl'1q!(1fl~UlJl lf1tJUfffl.:J 1u~11~ 6.4 

GPS 
Signal 

Server 



. 
d 

'VI 6.1 

Event 

mmfl ppcl 

map (whole) 

. 
d 

Uf-l'W 'VI 'VI 1,:J 

mmflU1J1J 

ril'W~l,:J ppc 

Imap 

(difference) 

Trigger Source 

o , 
1I1U'I1'W,:J 

t1'il~,jml1f) 

" 'I1'Wl U?1~ 

~humj,:J 

.... dd 

~tytylW'il'V'l 

mff U?1~ 

, 
'\Jlt1 

Activity Response 
. .... , 

tfl'H),:J~f)'\Jlt1 

ri ,:J ~chu mj,:J 

d I 

11 1 It'Vl tllJ ffl'W 
o I 

mu'I1'W,:J 

t1'il~,j'W U?1~ . . . 
.... ... d 

'\J'Wll1'iltlfll'V'l 11 tI'lftlff,:J'VI 

..,j " " '\Jtl,:Jtmtl,:J~f) lItl,:Jm1'\JtllqJ?1 

,htl11liM' i'W1J1tdW . 
.... I I 

tmtl,:JUlJ'\Jlt1 

U?1~1tli'1J 

fll'V'lril'W~H 
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Destination 

~'WllJ 

~'WllJ 



Event 

/ data 

new 

. 
tl~~~11f1~fJ~ 

'Jfl'lhv ppc / 

set 

1 v 
ff~'tIfJfl1l'lJ 

1tl'Mlf1~fJ~ 
11li~lV ppc / 

text (send) 

Trigger 

v 
UC'I~ 'tIfJ1JC'I 

1.h~~l~~~ 

v ..,; v 
'tIfJfl11'lJ ')ffJ~ 

ri~ 

Source 

Vd v 
fHflU'tIfJ'lJC'I .. .. 

ff'Ul'lJ 

ff'Ul'lJ 

ff'Ul'lJ 

." " ,ASJ")le:! 
fIl'U'tIfJfl11'lJ 'tIfJfl11'lJ ')ffJ~ l\ll'H'Ul'Yl 

\llfl1f1~fJ~U1i ri~ tl~~~11f1~fJ~ 

~lV ppc / 
II 

U'lJ'tI1V 

text 

(receive) 
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Activity Response Destination 

'" 1 d 
lIfJU~U1lmU 

ff'Ul'lJ 

, "Q.I a 
'tI1V lnmJflU 'H~fJ lIfJU 

m1\lfffJU tJijlffliil 

,j'fJ1JC'I'M ,j'fJ1JC'I hi 

lri'U 1 tl1l1'lJ \1fl~fJ~UC'I~ 
..,; ~.d iVd v 
l~fJ'U L'tI'Yl 'H1flU'tIfJ'lJC'I .. 
• ~ v 
fl1'H'U~ 11 imj 

~ '''' L'lJ'lJ. 

1 

'tI1V 

1 v 
ff'l'tlfJfl11'lJ 

'tliJ~lf1~fJ~ 
. 

ri~ tl~~~11f1~fJ~ 
II 

U'lJ'tI1V 

. 
~lnlfllf)~U,j ri~ fflJllJ 

1 

'tI1V 
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" " . 
1 Um11 ff 'J'U ii 1 tl'U nu 11m 1~..r nu ,yll'11'U l'U ff1'U 'IJ tJ '11fl1 tJ'I" n~ 1t1 l~tltJ1fftl.,j' mJ "l9ll'n'l 

~ ~ 

• 'I1~Thi'l ppc_map_whole ll"~ ppc_map_difference V~l'Ull'Yl11 Map 

• 'I1~fhi'l ppc_data V~l'U1'Yl11 Data 

• 'I1~Thi'l ppc_new V~l'Ull'Yl11 New 

• 'I1~fhi'l ppc_set V~l'Ull'Yl11 Set 

• 'I1~Thi'l ppc_text_send 1m~ ppc_texCreceive V~l'Ull'Yl11 Text 

, , , ", 

.ifvYifi1l'I'U~ 111' nllli'11l1U l'Viii ;iv ppc_map_whole 

ffwumu ~Yi 1mn.,j'1 ff1~ 1111 1l~1ff '1;i'U1 tl 'U .,j'mJ Ml1~'IJ'U 1~ ll'h~ tJfl1~ 1fl ~ V'l" n~ 1 till ff~'11111 1W ~ 
u u ~ ~ ~ 

ThYiti~~'~i'1J1JlV~I9lHnm'l.,j'Vl.J"fl1~ ~'1tU~ 6 .5 

position 

GPS Receiver r----,--~ 

Field Data Collector I.--r-""\ 
L...-____ ----I satellite image , 

Ii st of ite nns 

, , , " 
<4.r:::1o 101"'0 Q.I Y<d.r:::i.a <r 0 " , 

'b'V'Ylf11l1'U ~ 111 ffll1 111l1'U 1'Yl'U flV ppc_map_difference 1~tI~~'Yllf111'IJV~'lJtJl.J"fl1~mV 

~ 111 Yi VlJll1111 ff1'U911'1 1 ~ vi'11.,j'm,Hlfl1~ ff1'U 911'11.,j'1'1J11~ tI'I~lfl ~ V'I" n~ 1V li'l 'U 'lJW~ l'1 1'1 1'U ~'1 
~ ~ 



previa us poslti on, 
current pOSition. 
pp c sae en size 

GPS Rece iver t---'----l~ 

Field Data Collector I.-S---\ 

, t I Sol 

arrange method, 
sateilite image palt'> , 
list of items 
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"'do 1"'0 GI 9IQd~ i 0 I" 0 

'iHl'VIfll'l1'1HI 'I1ff1'l1'HJ'I1'U1'VI'U ,H) ppc_data ~V'il~'VI1fll'jff'l,\H)lqj" 'j~UU'il~'VI1f1n 

Q.I ~ 111 0 1 l.cd Q.J lq '" .. I Q.J~ 91 d" jI 
~'j1'ilfftlUf1UI'Itl'U 1'\1 'VI 1'1 11m 1PI11l'l1'U'III"~fIl'VIVmJ'ju 1~'il1f1lJ'j~11P1'\1m.'" Iff'j'il1l"1'il~II'il'l~Hl 

I Q.I" .a" d '" l' Q.I ... Id 11VtllJ'jU'\ItllJ"'I1'jtllPltl'lIf1U'\ItllJ" 'I1lJ ~'1'jlJ'VI 6,7 
'U 'U .. 

Field Data Collector 

item code, 
item details , 
position, 
date time 

ok I reject 

send data again 

'U 

~ 40 1,",0 Q,I ".dJ'.a i 0 ~ ~ d '" 1 ~ 
'b'tl'VIfll'l1'Ufi 'I1ff1'l1'jU'I1'U1'VI'U fltl ppc_new ~V'il~'VJlfll'jI'WlJff'lIf1U'\Itllqj""'1 'U'j~uu IlJ 'U 

~'1~lPImYl'j1'il ill1'UlPltl'UlI)f1 ,)'l'jll~ 6.8 
'U 

item code, 
item type , 
position, 
date time 

Field Data Collector I------~ 
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I I 1 " I 

~h)'Yifill1Uf) 111'ff1l11'Ul1,!lnij flfl ppc_set If)Vll~v'iltll)U1'UU~'Jfil1h~ ~ltfl~fl'J~fl~lV i'J 

lll~ 6.9 

Field Data Collector 1-----+1 

I " '-'1".,j I I . 6.4.6 tll'HH'\Jflfll1lJ lJ mmfl'JUlJ'\J1V 

t • , " 

;fflnfi1l1Uf) 111' ffll11'Ul1,!lnij flfl ppc_texCsend .. . 
" Y.r::::I ... 1 0 ~ 'I cv ... I.d 

t1l1l1Ul'YllJ'i~\)ltmfl'JUlJ'\J1V f)'JllJ'Yl 6.10 

Field Data Collector I------l~ 

6.4.7 
. 

QI Y a, f 
tll) 'i'U'\J flfll1lJ \) 1m m fl'JUlJ '\J 1V 

t , I tI 

;fflnfi1l1Ufl 111'ffll11'Ul1,!lnij flfl ppc_texCreceive 

, fJ/Q.I ,..,., .J 0 ~ I I Q.I d 
f))'U\)lm\)1l1Ul'YlU'i~\)ltm~mtlJ'\J1V f)'J'iU'Yl 6.11 

" 

Fie Id Data Collector ... ----4 

'I' "d " ," d 
1 f) mHfl'U'\J fllJ rl ffU llJfllU '\J flfll1lJ 'Yl 

" " 
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JI JI I I JI I So' 

I'UUll1 1 'U riTuU f)ri l1il'l 1fl1u'ljjufi1 '*1 'U f)1'j~IPlJ'U 1 f)1'j ~fl~'llfl1U'ljjU 'j1lJil'l,J'U\91u'U f)1 'j 

1fl ~ U'l jju~ 1 ,*~1PlJ 'U 1U(1 ~ ",,1 tJ ff~ 'U f)1 'j~ IPlJ 'U 191m~ ~u 1{1~1J'Ij' UlJ (1 'Vl1 '1 ~'l1 fl t U'l ~ f)'lj 1V fi U 

• 1'lf1(1ff~~lu l1h1vJffi'Uu(1 1'U 2005 '\IU'ltJ111'VlilJ lfl'j9luvJ~ 

• 'Il'fl~ 1PlJ'U 191UvJ ~ln{tJ'U 1fl ~ U'l fl UlJ~ 11\91 U {'lftJ fl'Vi f)'Vi 1 

• 'Il'fl9lUvJ ~ln {~1(1 U'l f)1'j 'f11'l1'U '\I U 'llfl ~ U'l fl UlJ~ 11\91 U{ 'lftJ fl'Vi f)'Vi 1 

• uUflfivJ~'l~i'U 4.1 • 
tI ~.cS cv J ~ I ~ ,.c::. Q.I .q d j.J 

• 9IUvJ\91U 1'j 'Vl'ViIPlJ'U 1'\1 'UW 'l1'Vi U1(1'U fl 'U fl1'Vi f)\9l 'ill f)f)1'j 1fl'U 1f)tJ'\I UlJ (1 

Q ! .4 o4.d "ev cv cv tI tid" ~ 4, 
f)1'j \91 \9l \91'1 1m U'llJ U'Vl1 'If'Vi 1PlJ'U 1U(1 ~ ff'U tJ ff~ 'U f) l'J'Vi 1PlJ'U 191UvJ \91U 1'j 1f)tJ '\I UlJ (1'Vll '1 H'llfl'j U'l ~ f) 

". " 
,j1V 1l1'\91'j1'ilffUtJ'.hlif)1'j~\9l~'llfl1 u'ljjumri1ul1utl1 

" 
• ~\9l~'l1'lf1(1ff\91~lu hh1vJffi'Uu(1 i'U 2005 

~ . 

" 
• ~fl~'lUUflfivJ~'l~ i'U 4.1 • 

" . 
• ~\9l~ 'l'll'fl~ 1PlJ'U 191UvJ~U 1 {tJ'U 1 fl1 U 'lfl UlJ~ 11\91 U {'lftJ \9l 'Vi f) 'Vi 1 

" 4!\ IV d' .cS d tI "1 tI 
• \91\9l\91'lnU'j'lf1(1UlJ'lf'U 1'U\91nU'jfl t\9l'jnu'j 

" . 
• ~\9l~'l'll'fl9lUvJ~U 1{ ~1(1U'lf)1'J'f11'l1'U '\IU'llfl1U'lfl UlJ~11\91 U{'lftJ \9l'Vif)'Vil 

" 
• ~fl~'l'j~tJtJfll1l1 i 'VlVtJ'U'Il'\9l9lU~~ln{ ~ 1(1U'lf)1'j'f11'l1'U 

" " 
,J'U \91 U'U f)1'j~\PlJ'U 191uvJ~ln{ U1ffVf)1'j ~ l(1U'l fffll'ViU 1fl~ UlJf)1'j tl fiU~'ll'U li' 'l'HlJ\9l i 1tJ 'U 

• SI ,So' , 

1fl1U'lflUlJ~11\91U{U tJtJ~'l Hl~ lflVf)1'j~IPlJ'U 191uvJ~ln{tJ'U1fl1U'l(1f),j1VU'U 11lJ'il1f) 
~ 

• ~h'Uu~lJ nmea ~u'U.yjf)H ~1'U'VlN'ViU{\91U~mlJ~1'Uff1V Null-Modem 

• 9IuvJ~ln{~1(1U'lf)1'j'f1N1'U1fl~U'lflUlJ~11\91U{'lftJfl'Vif)'Vi1ftJ.,j'UlJ(1~1'U Null-Modem 
~ 

• 1'lf1(1ff~~lu ltl'j1~ffi'UU(1 1'U 2005 flulJim1111'U'Jl1ff 

• ri n Mffl.,j'l' tlu'U.yjm1C1~'f11'l1'U 1 'U9IU~~U 1{ ~1(1U'lf)l'J'f11'l1'U 

• f)1'j1~UlJ~m)tJ~Yim{wff m~'f11~1'Uf)1'j1fl'j1~(1 ntJ ltl'JUmlJuuflfivJ~'l~ 
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~ 'Q,I dd.,f ~ 4::11 I Q.I Q d 
• m1l'lftJlJ\P1~flUll'VWl'H~~ l~~\P1fl\P1~flUU1m111U 

• u~m1l1ul'hnwU'w hhumlJvul'Yl~{rwfl~h.J~~{llJ'ltulclf~n~{ 

iuri1u'\J~~m1~\PlJU1U~m1l1Uffnd'Ulfl~~ 'r~fl~lfJ !nu~~iu lm~m1!~fJ1fium1~\PlJul 
• .1 0' 0' ."j I I "i i iJ 

9f~11\P1U11UUlm~~UlJ'\JlfJ lflfJ 'b' 

• i'b'1tl~fl~1~ hhl~~~utTtl 'iu 2005 fI~lJ'~€i'I~U1..r~ 
~ . 

11 U 1~ '\J ~~ 1 ~UU i'U!~ fJ~,r ~lJ tl.fl1~ l~ m ~ u m1 U 1,r ~lJ tl.fl1~~~ fl ri ,nJl1l1 fllfl ~ ~~U,j~lfJ lJ1 
~ ~ 

, ,JI I 

l~ fJ~tJ 1~fl~ufiu,r ~lJtltll~ l~ lJl1lfl ~ ~ ~tl fl~ 1 fJ l~U"]U \P1~U tl~U fll1l! ~fl ~ ~tl,r ~lJtltll~!~ ~ i,f'i u 
~ ~ ~ 

m1Ull'1HUtl~U~fl~V4fifl'\J~~l~111Ul~lnU,r~lJtl~lU~UllJUtl~V4fifl~1I~~flnlnU,r~lJtl~~'tJ . ~ ~ 

" " "]U\P1~Um1~\PlJU 11 ~uui' UI~ fJ~,r ~lJ tl.fl1~ l~U"]U \P1~U m1 U lin!~ fJfl i,f' ~lU,r ~lJ tl.fl1~ i U Ul'1 
~ OJ 

current position 

screen size 

satellite image, 
list of items 

screen size 

PPC ,A,ttnbutes 

current position 

arrange method, 
satellite image parts, 
l i~t of items 

pre ~.:iou5 posrtion 

Position LDg 



v ~"g lA.rI'htL~t-~~l1t-~ ~ftQ.f\,t-~t-(!,um FI v ",,, I lP' (f) 

~Ln.~Q.Ll.!!UQ.W ~U M.rtM.H.LUt-Q.~lA.t-~t-Q.f\,U~ f, mJ(,uQ.Wt-(!,t~l1 il.!!U~Nt~UM.Ll.!! M,(!'Q.f, ~~lA.ULrt tJo 0 ",~ ~ "F' ~ J;:iI' If' fj7 (f) I ", ~ f't)~ I F 

n.n.~f,M,1 ~UM.t-~.tLUt-Q.~lA.t-~n.U~U1 m Lf\,It-Q.~rtLM,~~ftQ.f\,n.Ul~W~lrtf,1 n.n.~f,M,1 m t-~ t-L~UM,t~ ~ ft)t7 "F ;:' ",,, ~1"'1rt" t1i "~,, ~ 191 "lit I 

t;! ftG,Qo M,L KM, l,[:ft~ t-f} ~tl ~!-~~ ~rt~m~1 n.£ UL~ n.n.~f, M, IJI tl~!-~~ ~rt~m~l.tL U M,Q.~ M,,(,Io 
• I I" 

~ftG,Qon.£f,LUM, l,f\,~ M,Q.~I~M,UL~ 

.tLUrtrt1 ~~11 ~rtM,l ~Q.~~l ul,t;!ftQ.f\,uQ.Wrtf,Q.t-UL.t~~(!,n.n.~f, M,mwM,l, rt~1UL(!,rt~mM.mul, 1='" In 10'''' ", " " p" r J=P b ~ ~ I 

~ ~ 

M,~~1tl~~~~[:Q.~U (!,tf,L~U~.tLUt-Q.f\,!9WM,1J1 rt~m~I~~~~rtQ.,Qot-~f,LUL~rtLM,~l.!!LllrtLt-~rtQ.,Qo 

n.UllA.L M,UL (!, 1 U l, lA. m W M, 1 ~L f\,rtl1t-Q. WIL(!, ~f,rtlA.L M,UL& It-Q.f\, rtLt-LlA.f,LU M,Q.~ M,f\,M,m~Uf,rtt-Jb n.n.~f, 
P F tfi "" F

P 
h, I 'r' 0 F"" 0 ~ t,:) b f' 

~ b b 

M, l, t-t;!rQ.[:~~~~UL(!'Q.!:U lUQ. M,~lJ ~!-t-Q.f\,~~~U~ M,~Q. ~1 lJ~!-~~~rt~1rt~mn.~ f,t-Q.f\,~L,ttU 

h~tI§YM.It~lltM.mn.~r.utlfjt,U"LU 1.:9 rtI rtlb '=' 't::r rtI 
. 

~ 

M.LllW~I~tn.~rtQ.kM.rt ~ t-~ ~~f,LUL~M,Q.~ rt~~ltL~M.ll.mrtQ.,QoM, b U~~jQ.~~~l1 

~~~t;!ftQ.,Qot-t;!Lrt t-~~I~U brG~t;!ftQ.,Qon.~1 .tLUt-Q.~~t-~~~~L~M,~ M,~t-1ArtQ. kM. n.£~~ ~~~L~~~~ I I I " I 

~ ~ ~ 

rtL~~L~U~t-Q.~ l.!!1~ l, LrtM.Lll~rtQ.,QoLU~~ f,LUL~~&~L~ftl1t-Q.~l.!!1 M.Ll.mrtQ.,Qo.tLU~~ f,LU M, l,~~l 

rt~lA.ltL~M.ll.mftQ.f\,t;!Ht-~~mLun.n.l1UQ.Q..tLUt-~~l1rIi t: ~"g lA.rIi p" I" Flu 

~ 

t:~"g ~rtf,M,l,t-~~l1 

t-~ L, M,~n.lA.l1Ugl.!!~l, t-,~n!f~1r.M,~~rtH.LUM,t~ t-L~rtL~rQ.~ dtlW n.lA.l1~rQ.~l, rt~~ltL~M.ll.mftQ.,Qo 

t;!Ht-~~l1.tLU~~l ~Ht-~~l1Q.& L M,Urt~mQ.Ult-~~l1 U 1 ~Ht-~~l1.tLULM,~M.~~l1n.n.l1UQ.Q.f,LU 
~ F' Ii> ~ " '" 

v6 
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Client ' Server 

f11'j mH1U 'lJ'lJU"~~ 1PlJ'U lvJ tJ{ mYTH f 'lJ!~lJt~hJ'Vl n~1'1\P1 fI l'fHJf11 'j m tJtl~tJt~ tltl \PI 'j 111 'ff tJ 'lJ 
q 

~ , 

'j~tiJtI'Uc)h 't rij1il'lJ'j'jtllti u,,~Yilm'jri~ \PIllJ~l~'lJ U'lJ'lJttMl~11,r11ltJ 't,r\PlnHi 6.15 .... 
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",.d "'.c!t ... .1 0' '" QI .CIIcv1 91d ~ ~ ~ .a I .c!t 
'YI'W 1'V1 "HI'! 'J ~ 'U 'Ufl 'W fI 'W 11 m lJ fl'J 6mHIlJ ~ 1\Pl tl~ fl\Pl fl~!fI tI'I ! ~ m'U hi! m 6'1lJ 6'lf1 tim ~ 6 .. . 

~ ~.Jd~ 1 '" 1~ • .10' ~ 0 "'''''''1~''' 
!'il1'Y1'W l'V1!fl'U 'U6lJ~ '11'W fllfl ff'W llJ 'W fl U!'J tlfl 'If'l1'W 116'J lJ m 6fl'U 6lJ ~ff1'Y1 'J'U~ fl \Pl fl~!fI tI'I .. .. 
66fllll1 ~'11'W 1 \Pl tI'W 6fl 'il1fl 'il~!~'W flU il1'W 1t1f111lJff~ \Pl1flU~ 1 tJ'I! ~ 'W 1ll\Pl'J fll'J il6'1 tl'W fll 'J m 6 fl 

" , , 
;J'W \Pl6'W fll'Jri''W~'W~6{lJm 6fl'1i'6lJ~1\Pltl~tl\Pl1fl~!~tI'I !1lJ'il1fl !fI~ 6'1Ulhh tli' 'U'1i'6lJ~~tl\Pl 'il1fl .. . .. 

!fI~6'1~fl'\htl tJ l' iJri''Wm~tl\Pl1\PlQ~'1'Y1lJ\Pl~6~1 fl~!~ tI'I 'V11fll'J ri''W ~'W ~6{ lJm 6fl'1i'6lq! ~~,~ ff~ 1'1 

!\Pl~ tllJ' ~ U~1~\Plff '11 'W'JiJU'U'U~!fI~6'1~fl~1t1ff1111'JtltJ l' iJ~fl11lJ !~6ff~1'1~6{lJm 6fl'1i' 6lJ~'U 6 '1 .... .. 
" , 

1\PlQU'W "l i~ ~'1Uff\Pl'l H1'WliJVi 6.16 

Client 

YES 

NO 

Server 

check 
with 
data 

criteria 
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'" '1 ~'1~ ~ <!I .,: d ~ .J ~ 
f11'HH)flU'U'UU"~'YHlIlJ'U 1f11';i Ufffl~~H'I tflfJH t 'l$~1'U ~~HmVm1fJf11';i ff 'Hfl'U'tIVlJ" C)f~';i ~'U'Uf!'U .. .. 

.4 Gt SJ ,.q Q,I a , ~ ~ tI d fJJ" ..::s.d~ tI d 
f!'UlJl t "Hl1flf!TVmfl'tlV~Ifl';j V~"fl'tl1fJ ~lfl'U 'U ~'1U fffl'lY/"fllfl'U'tIVlJ" '1 'HmVfl mUfYllJY/"fllfl'U .. .. 
'ti''eJ1,!''~1'Ud'UlJ1fl ~~Ufffl'lI1'J'UUtl'UI~V'U ~'1Ufffl'l~llJtU~ 6.17 

oil 
till&' ~===f 
IIoIli 

I ................................................................ __ .. m •• 

tU~ 6.17 tUUfffl 'lu'U'UvJ'eJ{mY1'Hi''Umvfl'ti''eJ1,!'' 

. . ~ 

I~V'U 1 'tI ff1lJl';itlU,J'II~V'U 1 'tIl~~'1ii 

• f11';i~';id~ffv'UVlfiflv~'1'U'lh'l~n1'H'Ufl 

" ", " 
oU'U ~ V'U fl1 ni 1'1 1'U ~ '1u~ If! ~ v~" mi1tJ'ff 'I 'ti' VlJ" i U eJ'Ilf! ~ v'! uli 'li 1 fJ If! ~ V~ uli 'li 1 fJY1 1 fl1 ';i .. .. 

" I 1 I I 

~';id~ffv'U'ti'VlJmi'iV'I~'U~llJI~V'U 1 'tIVin1'H'Ufl U"~'tI'eJfl1~'UeJ'U lflfl'ti'VlJ" ~fl ~ 1fl!~V'U "JVinl'H'U fl .. .. 
~ . 

l~!!fffl'loU'U~v'UH'1'UtUVi 6.18 
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Client Server 

~fI'l:JW~f11';itl1M'U~lifl'U' 'll bY1lJ1';itltl1'11'U~lifl'U' 'lllil'U~bY';i~~ml'Ull~,,~yhl~ 1l"~lil'U ~bY';i~ 

'il1f1flmlllJ Yin~ nm 'I11fl vhw11~ 

fin fl flfl II 'U 'U II" ~~\PlJ 'U 1 f11 ';i II bY~ ~ r .. mfl n 'll flfl1 ~'U rJ'U II bY~ ~ y·m 111 'U lllJ bY! C}f'il1J fl flCJf~ '11 t! 1 'iI fl 

II 'Yl'U Data ~~ 'iI~1l bY~~~" 1 'U m w~ fin ri ~,j'fllJ" ':J~HmlJlifl'U' 'lll'vhtT'U l~fl'llflfl1~'U rJ'U i1 
'" 

6.10 

, I I I 

91 d cv I Y 4 I GJ fjJ c., QJ Y Y d. ... I o..:!l 'I 'WI9I 
'I1'U 1'Yl 'llfl~ ';i ~'U 'U';i'U bY ~'ll tlfl11lJ I 'Wfl'b'1t1 ! '11 bY1lJ1';i t1~ ~~ tl fI'UI 'il1'11 'U 1'Yl u ';i ~ 'il11m tl~lllJ'll 1t1 ! ~ 

'I " I 

Intl'UI ll'U 11" 111 'iI ,iT'U 1 ~ tI~~'I1lJ1 tl1,r bY1lJ n t1fftl bYn l~m'l1fl11lJl ,j'11 'ill U tl'l11~ 1'U 1'U 'll W~ Vi 
9J 9J d d ,., ''1 ~ .d 0 

I 'il1M 'U 1'Yl If)'U 'll tllJ" ~ 1'U.fl1fl bY'U llJ tl ~ ! 'U 'W'U 'Yl'Yl1~ 1 'U 

.yh~l'Uutl~lll'U 2 ri1'U~1'U.yh~1'U'll'U1'Un'U'u fltl 

• ri1'UUi''UU~ ~fln IlbY~~ ~",j' tlfl11lJ 1,rlll 'Uti 'iI ,iT'U 
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" 
.u'U\pHJ'Uf11'jvhnu 'UtJ~ff1'U11i'lJl1~ ~f11';iUbY~~~Hl.,j'tJfl11lJ 1 ,rt~'U1lil~U'U '~UbY~~' 1t~'U tl1 

'UtJ~Ufol'UflTVHtbY~~f11'ji'lJ.,j'tJfl11lJ~tfl~tJ~Clfl~ltJ ~l1ml1~ 6.19 
'" '" 

CUent Server 

" , 
.u 'U ~ tJ'U f11 'j vll ~ 1 'U 'U tJ~ ff1 'U ff ~.,j' tJfl11lJ , ~ U bY~ ~ , 1t ~ 'U t 11 'U tJ ~ Ufol'U fl1 'Vi fl n ff ~.,j' tJ fl11lJ Vi 

~ , ... Id 
tfl'jtJ~Clfl'UltJ ~lm1J'Vl 6.20 

'" '" 

Clien.t Se.rver 

f11'j tJtJflUlJlJUCl~-W\PlJ'U I'll Ul ~tJfl1'Vi ff1'U i'lJff ~.,j'tJfl11lJ 1 ,rtiitJfl~U 'VllJ Text t~mtbY~~'\1Ul~tJ 

~~~tJ 1 ~tJff1'U l1i'lJl1'j ~f11'j UbY~~folCl.,j'tJfl11lJ 1 ,rt~'U 1J~~U'Ut~'Ufl~tJ~.,j'tJfl11lJ'Vi~ tJlJUfllJt~tJ'U • • 



, 
<:t 

Ufifl 7 

, , I I II 

'Yl1~ r1~1 fI ~ fl ~l1li'li 1tJ 11 i'l ~'Yl1~ r1~lfI ~ fl~ i'l f)'Ii 1 tJ hJ ~ 1mi'U 1 ~wYi 1 f11 ';j 'Vl~ ~fl'IJ ';j ~'IJ'lJdfl tJl1 ~'YIlJ~ 8 .. 

. 
• ';j~'IJ'lJI~lJl~lJ~ti~1~H) • 

.,.. , " 
• ';j~'IJ'IJ';j'IJ~~'\Jflfl11lJ 

" . 
1 ~tJf11 ';j'Vl~ ~fl'IJ ';j ~'IJ'IJ dfltJ11~ i'l ~ ';j ~ 'IJ'IJ ij,j'U 191 fl'U11lJ 111 f) f11';j'Vl ~ ~fl'IJ 1 ~ tJ~l i 191f11';j .. h ~ 1'U 

l.h~lijmmf11';j'Vl~~fl'IJ 11~1~~~';jU • 

QJ' Q.I.::t v 
7.1 fl1';jmHr8'lJ';j~'lJ'lJVlVli:HUil~';jtu·W"l'U8\1ilfl1ft 

Yi1f11';j'Vl~ ~fl'IJ';j~'IJ'IJ~~ri ~l1i'ld''lJI~ tJ~,j'm.!i'lm~ 1~tJ~lfI~fl~lIli'li1tJ i M'ltiflf)'li~fl1A' ~ Set 

. a 0 SId" .J d i" " User Map Call Automatically l~flf11'Y1'U~fjlf)'U'\Jfll.Ji'l~'U1lJ'Vl~1lJ1HmtJf) ')j'~l'U'\Jfll.Ji'lm~ 

~11llitJlJ 1~tJflI911'UlJ'~1~ ~~II~~~ i'U';ju~ 7.1 .. 

List of Autornatic Map Us~rs . 

• 9 

I Select All I 
i Clenr All I 

[ LJSTOUT I 

luli 7.1 lU11~~~f11';j~~~1~i~~1'Um~~11IlitJlJ')j'ij~l~tJf) i~fll911 'UlJ'~ 



~H~trt::!.fl~t-~~ 
• I< 

::~~m1. L M.Llmf't@I\,M.Wm~l)~lfuli !.LUrtUL 11t-@tl.1t-~ tI.@IA.~~::11 tl.l\,rtM.1tI.Lt-JbL UI) !.11A.t-W tl.t tl.LI1 
I " ~" r ~ " J:7 ~ ~ 0 

@~1t-~.Lm~M.wt-@ I\,M.Wm ~ t-L ~ tl.t~ n.n.l1rtl) ~ ltL~M.LI.mf't @,Q-tl.L t-~ L UI) ~1 !.LU t-@I\,!!,!'u 

I)LI\,Uilt-@!.~l 
I Y 

~M.Wrtt!.::~l1 t-1)~1!.LUL~tI.@~tI.~::~l1 I)L!lofmt-@~~lt-LIA. t-1)~l!.LU!t~tl.ULy::~l1 M.LU'~~!.LUtl.L 

tI.@~tl.I\,ULl1LrttI.L~tlt-@I\,t-L~tl.t.L2t-Jb IA.L tl.t O~£'l ~@ tl.Ut-L~U~111)~t\1L~t1 n.@.L2~IA.!.LU~H Z r I I yl=7 ~ I It) I F 

~Ltl.t 19C8 1)~t\lL~t1 t-~~ l8 tl.ttl.L~t-L~tl.t~n.n.l1rtl)~ltL~M.LU'~f't@,Q-tl.Lt-~LUI)~1!.LU~::~l1 
• I< 

IA.Ltl.t llv'9 1)~t\1L~tl t-!.~ 11 tl.ttI.Ll1M.Wrt~tn.n.l1rtl)lA.ltL~M.W~f't@l\,tl.Lt-j(,' UI)!.1!.LUrt tl.n.@.L2~1A. 'f:7 ~ F :: 0 p J:7 ""., J:7 s;:.:, 

!.LU tl.L ~LrtUJbL !.rt!.n.!.L~L@~~lmg::ml tl)W::!.M.L~L.Yt-Qfl1 @~ l'!L tl.LJb::!.fl~!}~!.L~L@t-Qfll . ,. ,. 
~ ~~rtLI1!.L~L@ULI1t1.~1I)~ 1 l),t:!lIJ IA.tLUrt.rn!.Ut-~L.M~~tI.~tl.L tI.~lt-L IA.tI.~lU@&l n.@.L2~IA.!.LU . ,. 

I)Ll\,uilt-@!.~lt-Mt-LIA.M.LU'~f't@I\,~Ht-~.L211 !.LUN~.L211rll "G'L IA.rll 
• p ~ " IV FI" 

~~"I:I 

O"S ". -lei a-pGd 

"G'L IA. 
F' 

fl h~ t-~.L211L rt tI.~ tI.£L~ 11 [!t-flU 11L ~ tI. L rtl) ~ ltL~M.L U'~f't@ ,Q-UI) ~1:: ~ 11 .L2 @l~~rtl)~ ltL~ mLfufu~ L ~n.~ 

!.LULIA.::I1n.n.::!. dev-J n.lA.l1U@~lt~l1 Lrttl.I\,Ltl.IftIM.~' t-Jb axa'spg-:::Jdd-:::JPJ !.tl1~U.@Jbtl.UJb' UI)!.l 
o II' (6 J" '" i6 III Y .. .. I" (6 " ... 

!.LUL~::~l1 n.n.::!. tI. ~rt ~1!.LU L ~I) ~ 1 I) L !lou ilt-@ ~~ It-tt t-L 1A.n.n.:: !.n.@.L2 ~ 1A.t-! tI.,ttUL 11t-,t:!U 
• I • " 

~o ~ 



t;!rwn.n.Ul&1 rt.t;!lU'.t;!~UM.rU.tl@&Lrt!U-~.LmrLt v'L IA.rLt 
" J:I b F ~ I'O~ ~ t6 IV F'l

u 

, r�·-----------~~yl;~ 

I~I ~S: ) .~. X I( 1 n-;: .POJU01P1POr.."ll-

........... O"5"":IeI_ 

v'L ~rttrt1,t-~.t;!nt-~ puaS rt~~~Ufl~l t;!rt@k"t-pt-!rt!tUL&t-~U • • to 

WJ0::J t-@j{,rt1 r.Y rtrn~llA.t;!rt@n.U@Wrt!.@u.n.n.nU@t;!l • 
I ~tlll\ J;:;I' F '" I' r

u 

JP' 

dnOJ8 t-@j{,IA.t;!rt@n.n.Ul;:&lA.rtrW~rtj{,U@t;!l • 
'F' t6P F' 1:;1' JP' 

apo:) t-@!Iort1, t-t;!~1!~n.~1!.LUt-@~~t-¥t-@n.Uf)~1@~~rtULY • 

t:t-~t;!rt@k"u@wt-!t~n MaN n.lA.n~u~~ Lrt@~rt@~rt,!!o 
to 'to 

rt,(L~&ut-ftunl!pt-~.t;!nt-~n~rtf)~m~rtt £'L ~rtt 

........... 0"5"" :IeI_ 

£' L ~rttrt 1, t-~.t;! nt-~ t;!rt@k"n.~l;:&~ mu fn.n.1!t-!.~Lrtt-~n~~~t-ftunL~ rt&~~U~@!'~~u~ 1, 

rtL rt.t;!t;!rt@ n.n.Ul~ &IA. mu!. n.N~Lrt rt~mL rt.t;! t;!rt @n.n.U1~J@rt1 d Bv-J n.1A. nU@t;!1l{1 U!. nrt@~ rtn. 
(5" F' .,.,...,. (5,,(5 f' "'(5b ;: 

GO~ 

t-rtUnL~ 01 rtt.rtL& f)t;!UllA.t.LUrtmwt-t;!L.M~mt.1!.n. I 0 0", ~ I' ~ 

rt 1, f)Wrt~l~@l~t-ftu nL ~L k"1L tt!.LU n.@.t;! ~ IA. !'LUL~ b ~~ ~1! ~rt~m~1n.n.~ !.n.@.t;! ~ IA.!.LU 

b~t~UM.rt~'rtM.mn.::tn.Qlt~u.tLY Z'L n nv v b 
, 
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., . . 
, 91 A!I. .c:l Q,I oI!t 04 " lI) g,/Q.I 91 .q QI.d. 91 " 0 ... 1 QI 

mcwnu'YI'IJ Map vnflH UJV!fl)V.:JUlJ'tI1t1 tfl)'IJ'tIVlqJCl .... nfl!)tI'IJ)VtlUCl1 ~~'YI1nnU)'IJ 

,j'v lqJCl'IJ'U ~VU fffl ~ ~Cl'UV ~!fl~ v.:J~ n'\h tI hf'd'l'U i1~~,r'U 1 fltlU fffl.:JVl nfl1~Q~!~1J!~ lJ 1J1 ~.:JU fffl ~, 'U 

~tJ~ 7.5 

oJ ....... ",. ...... , 0 ~ .s;L13 
,'" -

7.3 fll1T1~iIOtJ1~tJtJiI1Vmt1~A'\.,!fhrwo1".n·H)t),jO'IJt1 
o 9J tI 91 Id.~ Q.I~ 

'YI1f11) 'YIflffV'IJ) ~'IJ'IJ ff) l~'rlV) lJ m V n'tl V lqJCl 1 fl tllJ'tI'U ~ V'U fl ~'U 
31 

• ff)l.:J~l)l~ 

• fff1.:J'rlV{lJ 

• fff1.:J~1!tivn''U'rlv{1J 
• 4 ,3131. 

• f11lf'U fl'lfV.:J1'U If ~'YI1.:J1'U ff'U llJ .. 
~ 31" 31 ~ 31 }J 31 
'tI'U~V'Uf11)'YIflffV'lJff)l.:J'rlV)1Jmvn'UV1JCl !)lJ~'U~lnf11)ff'J1~~1)1.:JmVn'tlVlJCllfltl .. .. 

1 , )I • 

!tivn'l1flrilff.:J Create Table ''UViil !t1'Uf11)fff1.:J~1)1.:J DATA_ATM ~~Ufffl.:J''U~tJVi 7.6 



Attr O, Ib me . BLDG TyPe 
----- ' 

Allr. 1, N<>me .ADOR Type 

Attr. 2, N~e • BANK TyPe 

Attr. 3, Ilame : NATM Type 

AUr. 4, Name ' ' HUDP Type 

AtlJ. 5, Name ' ftlCDM Type 
I 

Type 

VAACH.b.A2·-3 

,YAE.c.~~~ =3 
iVARCHM2 ~'; I 
~IUM~~ :~~~3 
:NUM~~=~_3 
iNUMBEA [vi 
[~~CHAA2_--g 

SIZe 

Sile 

Si2e 

SIZe 

Sile 

Sile 

Size 

50 ~: 

.50 '; j, 

30 ~-

Size 5 

ShowQry I [ 
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, "" .. " " • .1 " " 1 "" " '" Form's Entity 1CHlf1~l'Jl,:jl'l~ij,:jfll'j""''Jl,:jl1ij'JlJf) 'H)f)'lJijlq!f1 ~mf1ijf)~nl,:j DATA_ATM UCll fHIf1 

~~lJ Create ~,:j~tJ~ 7.7 

'\ 1lo .0 : 

Flea.. .... cho!ne 0 d.!. ~. 

!OAT:A.J.TM------- ------8 I Ref!e*, I 

!_ ~(Mt~ ~_. '!r.-:-:.: ___ R!.\ :t'!! 

No Tobie FOfm Ay<>lialJle lor 'DATA..ATt.41" 
• PIe"", Cr.dle 0"" 

~ . 
,j'tJ~ijtJ~ij'tJ ";lfll'J1Jrl,:j~llf1ijf) al1111Jl'Jij{lJf)'Jijf).um.!Cl l..rlf1ijf)'l1~fh~,:j Make a . ~ . 

list for a form, ltJl1U ";1f)l'mrl,:j~11f1ijf)al1111JYJf1~ INSTALL ~,:ju1J~,:jltJ'JtJl17 , 8 ... 



~ .110 enance I form rMak:e ci (ist or a form. 

Q1 L.. . FORM <--
~ c,,,,nge_source EllTl'l"f 

Select a 101m IOATAATM 
6 .• _·. __ ._ .•. _ - '_M~~. 

Select a fJeld ; ft-NST~.LL:< ITXT; ' -------.--
COMBO_SOX 
New Item : ,_. 

LIST : 

, 
G I Refresh I ! 

! 

._------
--··---· .. ·······E1 i 

! 

" • I' 
'Ii''Ufl~'U~fl~ltJ hr!iiml'lt~fh~'~ Assign Work Tag !Vlmi1l1'U~'if~~1'U1l1'n'lJ~.yh~1'U 

ff'UllJ ~~uff~~l'UttJ~ 7.9 

o Show FieidWOlker~ Oroiy Refresh 

o Show En®~d Users O.w 

LOGIN. NAME. SURNAME, WORK-TAG (SYS_PERIOD ) 

. '" fl1l1'U~ 1 

I
' lieId1 :'Bruce. vf6s. 20070<1 
li-Jd2.A1ar •• T..mg. 200703 

~ lieId3. Atw. P~arachm. 200702 
! lieId33. Sear;. DuBClI'. 200807 
i 1ieJd.4 . Sookid. J..tusrit>lal:. 200S01 
i fiek15, Hilohigo. AlaQI. 2OO8OS 
1 field6. Red. SCtlflet. 200007 
l f0efd7. Oavld. H .. n. 200BD7 

Clear AI 

SeleclAR ~ 

'

""d" .c:.. "~ .. ICV C\ dd)l Qcv~d 1 d" d 

l1r;!!f)'lJ"~lq!Clff'U llJ!~'U 'YllWlJl llJtJ~'lJ'H1W 'YllJ" ~lq!Cl'Vm~ ff ~'Ylff'U \l!fl'lJ"~lq!Cl 1~'lJ'lJ 'il~!'HJf) 
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~~{lJm~f).u'~lq!Clffll1i''lJ1fl fl~~~lf)~!fltJ~' l1'l~mifll 'U lJ~ l~tJu ff~~!~'U 11tJfl11~u!1 flf) 1l1'!ii~f) 



106 

Sol " , 

i'Umwu 1~I.lYimJim1/L~fJ.:JikVifJ.:J~mYiLvlJ.;fvi1fJtl atm01 L.yjfJ.:J:ilfJm<H~fJ1 ~.:JLLff~.:Ji'U:iuYi 
q ~ ~ ~ 

7.10 

" .4 ... 1 tJ' 0 Q.I 91 d " ~ i" ,.::::Ito Q.I 0 ,tjJ Q.I 

'UVlJC1 LC'IVtlllV:ilJffl'l1:i'Um Vtl'UVlJC1'Yl:i:::'U'Ufl'Ufl 'U 11 ~ltlf11'Vltl'fl 'Yl1tl1)mVflLLC1:::ff .:J'UVlJC1 'fl.:J .... .. 
LLff'fl.:J''U1U~ 7.11 
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.... <Iii 
7. 5 fl1~'YI~"8'lJ~::'lJ'lJ1'fI ~1::'t'i'U8'Ji.1 

" 'j~'U'Uffllfi''U'li'';w1'Um'jllml~..1.,j'm .. H'lII,j~lil'U 4 ffd'U ~~ij 
OJ 

~ .c::s" ~" Q.I Q.I ..d , -:tl 
DATA TEST GRAPH C)1~lJ'UtllH'l'lf'U~'UtlfldllJ ~dn'l'U IICl~d'U'VIfI'jtl'UflCllJ'lfd~lJ f1.fl'.2006 - f1 .fl'. 

- - ~ q 

" 20071~tlUllJ11~fi'Um'j'VI~'fftl'Um'j.y]1~1'U'Utl~'J~'U'U~mJl1~ 4 'J~'U'U 

1 91 .... _I ....... ~ "91 ....... 191 .... • ~ 
m'J'VI~'fftl'Um'J~1I 'U d 'U lJlf 'JtllJ 'J~d~'Utl~l"iCl~'UtllJCl'lf'U ~~dlCl'U lfIm)f)'lf~fI1'ff ~ View 

OJ OJ' 

1 91 .... 91.,j d ... d.... oJ ",,; .... 
Data History lfICltlf)~l'jl~'Utl1q!Cl 'lft1l'Jtlf)d~q tJl~tl'Umf)Cl1~ IICl~ytCl~'VI~~II'ff~~~Cl n'ltlf) 

'lh~nClll1'ff~~~Cl~lf)ill~tl'U~~f)Cl1~ II~dfl~f)~lJ Get It! ~~II'ff~~ 1 'U~tJ~ 7.12 
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Show +1-1 ® 3 _ . '0 6 _. 0. 9"0.,"111.. 0 1 Y • • . 

. 03 V. .... o 5 V ..... Gj·N. " 

o Y I Q,I 1 I ..:!I ..:!I ..:!I ~I 
'Y11m'j'Y1~tH)'Um'mff~~FH'l'IJfllq!"m911!"'IJ 'U'lf1~ ±3 !~fl'U, ±6 !~fl'U, ±9 !~fl'U, ±11J, 

" 'JI '" u" ~ 'Y1~fffl'U m'j u ff~~'IJ fllJ "'Y1~'\1lJ ~ .. 
r-l"m'j'Y1~fffl1J ffllJl'jtlUff~~ r-l"911lJ~m~'\1lJltJ 11' 
m'j'Y1~fffl1Jm'j!~m1Uff~~,j'fllq!"~1tim:I'j911lJU~nl'\1'U~ l'l1'!~ml'lt~r'hA'~ View 

Abnormal Data ~fllJl!~flf1911'jl~~iiYl"~!~'Ulh~!f1'Y1~1tim:j'j (Varchar2) l~m~flf1911'jl~,j'fllJ" .. 
!~flf1ih~fl'U~Yil~l'U !~flf1Yl,,~,j'fllq!" !~flm1fl'U''lJl'Ummff~~r-l'' uti"m~f1~~lJ Show ~~Uff~~ 

l'UttJ~ 7.13 

gre«. day, (lD=ao11 

0 '" 

~ 
':" .-l __ ~ 

0"'''' 1.;~_~_.....,.,.I 

m'j'Y1~fffl1Jm'j !~flf1Uff~~,j' fllq!"~1m'IJ911lJU~nl'\1'U~ 1 'I1'!~flf1'lt~r'hA' ~ View Abnormal 

Data 1'l1'L~flf191l';il~~iiYl"~L~'UtJ'j~!f1'Y1~1!"'IJ (Int32 or Float) 191m~flf191111~,j'fllq!" !~mlil 



109 

l~tJ'W~'Vhnu l~tJflYl,,~,j'mJClI~tJflIitJ'W''tIi'Wf11':illff~~H'' 11~1f1afl~iJlJ Show ~~lIff~~i'WnJ~ .. . .. 
7.14 (,j'm,J't'li'W Oracle 1~'UI~'W'lfU~ NUMBER 1~V':i~'4't1'W1~1I't'l~'Y1ft'ijVlJ) 

1 

GJ@~J 
i Plea·;e select a data table i DA.T A~-T E-ST _-G-RA- PH . .---8 I Refresh I 
i Please celect a '-("(YYMM'. !""2(XJ702"-------··------·---·----- ---- .. m-- E] 

I
i Pleaze select a field r~jjT :i~132 - mE] 

N t.rnber u.erid 
! . 0 Between 

i g ~::ttween 31 · -.--.--~ to 40 

I 0 NotEqtJai 
o shct~AIl 

1 _____ _ I 38. (ID~a011 

I 
1-··---_· 

PledSe select a data table. I OA!~ru~j3RA~ -.-.----- - -- - - I~J I Refresh I 
Please select a Y'1'YYMM'. ! ~?~ ____________ .____mm. ____ .m__ !i] 
Please !elect a field 

H't'l f11':i'Y1~fftJ'UI~'W' U~llJ~ '~tJtJflll'U'U' 1 
,j' U~ltl~ i 'W f11':i'Y1~ ffU'Uf11':i I~ UflIlff~~,j'UlJ't'l 1'W ~~ llJlI~ tl1l1'W ~ fltJ fll':i tll'l1'W ~liu'W' 'tI .. 

i'W f11':iA''W 111 'il~I~'W 'rl'Yl Tifffl'l 1'lJ' II~ fllm ff~~ H",j' tJlJ" 'il~1 ~ 'W f11 ff~ fffl'l 1'lJ' I i1 U~ 'il1fl,j' tJ ~ 1tl~'lJl~ . .. 
U':i~fll':i 
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!j/ .... ~!j/ !j/ ~ !j/ i!j/ <!I 

m~VI ~ fff.l'U~ ~'U'UU ff~.::Jt ff'UVll.::JU(;l~'U~ t 1Wtfl'U'U f.l lJ(;l'Uf.l.::J ~Hfl'U'Uf.llJ(;l ff'U llJ m(;lf.lfl .. .. .. 
o ~ QJ ~ a ..:!\ ~ Q.I ~ 0 " 0 

'lJ~mff.::J View Route 'H(;l.::J1l1fl'U'U t(;lf.lfl')$f.lt~Ufl U(;l~1'UVlVll.::J1'U 'Uf.l.::J~Vll.::Jl'Uff'UllJ m~VI~fffl'U 

View J'\eldwork~r's Route <aulo mode ' 

Select A F oeIdworkef : I fieId1 

Dale : 

I~~~~'-~~~~~:~!~~-~---"-----'-'-"'" 5121255214:49:04. fleld1. 13.738293. 100.531917 
5121255214:49:20. foeld1.13.73819. 100.531865 
5121255214:50:00. fieId1 . 13.738237. loo.531S15 
51212552 14:50: 18. fieldl . 13.738288. 1 00.5315 
5121255214:51 :12. foeld1.13.737925. 100.531402 
5121255216:24:06. foeldl . 11738165. 100.532125 
5121255216:24:2O.foeld1. 13.73843. 100.531927 FJ 

!j/ ?i!j/ .... ~!j/ i ,,,,,d <'i 

'Uf.l:y(;lVl~fffl'U tIJ'U'Uf.l:y(;lm~t~'Ulfl'U'Uf.l:y(;l 'U~~'H11.::J1'UVI 7 1Ul. 2007 fN 11 fl ...... 2009 

~1'U1'U 161 ~~t;jU'U 

7. 7 fll"fn~U'fl1J'l~1J1J11J"-:t.ufltllUI 

lllm~VI~fff.l1J~~1J'Ui'1.HY.::J,rf.lfl11lJ l~U~tfl~fl.::J~fl,jlU f1iifl~UVI'U Text hrff.::Jtfl~~ 

~1'U'U'U iM Auto Refresh tn'U ON lllm~VilJ...rrh;h send dummy U~1f1iifl~~lJ Send t~f.llll 

mnY.::J,rf.ltl11lJ ~.::JUff~.::J i'U~tJ~ 7.17 



d Jt "1"4 0 ~ 1" "" 1""" 'YIlfl'H)~U1J'\.IltJ '\11~6f)'lf~m"H Communicate with a field worker '\1fl~f) mf)~ • 
Ifl~6~'\11JltJ\lf)~ Auto Refresh Text ~1tJ Ifl~6~uli'liltJ~~ 'Yhf)l1ri~.,j'6fl111J 1~tJVi1J~ reply .. 
dummy U~1flilf)~~1J Reply ~~my~~1'UltJ~ 7 .1 8 

• 
• 
• 
• 

FieldWOfker : fi;idi~Willisl 
o Display Symbols 

Message 0 112 1)0111"'.:/"( 2552 
,~A_'_~'''''''_' ._ •. __ .. ~ 

~ 1 .... 10 R"h<>m 1<>:" 

,~ 0 ShowAR 

0<iTir.l(1212/255214:48:30J : reply dummy 
j f.eki1(12121255214:48:27J : send cbnmy 
, admin1(1212/255214:48:03J : reply rummy 
ffieldl(12/21255214:47:59]: send dosomy 
! admin1(1212/255214"47:42) : reply rurrwoy 
! fieldl[12121255214: ~7: 39I : :rend dosomy 
[ admI11(1212/255214:47:21J : reply du!mny 
ffieId1(12/2/255214:47:17j : send duTimy 
j crlnin1(1212r.652 14:46:58) : reply rummy 
j field1 [12/2/255214:46:51 ) : tend dosonm; 
j . crlninl(12/21255214:46:351 : reply rurrwoy 
; heidI [121212552 14:46:34J : $end <irnmy 

.----_._ ... _._._----_.. .... ..-....... _--... " [ 
Reply : reply dl.lTlrr~ .. l __ ..... ___ ..... ____ ..... _ .......... __ ._ .. _ .. _._ .. _ ........ _ ............... __ .... _ .• 

a . t,J 
lm-6~~f)'\.IltJ'ff~'\.I6fl111J send dummy 

.it II ev" 
1m-6~U1J '\.I ltJ'J tJ'\.I 6fl111J 

[lepJ.y 

~ .1." Ql4 
1m-6~U1J'\.IltJ'ff~'\.I6fl111J~6tJf)(ltJ fl6 reply dummy 

111 
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" . . 
f11~'Yl~nH.l'lJ~l'\.rJ'u 40 fl1'l '~fhm~vVi 11.221 1U1Vi 

~mf11~mH"tl'lJttlU 'l1\P11lJ~ '~tltlfHt'lJ'lJ' ~ 
jI • '" ..,j. jI .1 _,'" _, jI i'. 11) jIjI "" 
'\Jtl~lfWl tlJtl~lU1U'\Jtlfl11lJlJ1n'\JU f11~u~'lJu~'l'\Jtlfl11lJ l1lJ'1 'Yl11\PI'H'l'l tlWW~l1W1 

UU1'YlHUni '\J 1 flV~lnfl ~lU 1U f111U'€Yfl'l ~"f11~ 1Uff'l,rtlfl11lJ 

• 
QJ Q, ~""Y 

7.8 fnln~i;ltl'lJ"d~'lJ'lH)~fl1·H.fnfi''U1 'U.:.I1'U 

f11~'Ylfl '€YtI'lJ ~~'lJ 'lJ ~fl f11~ ff'Yl fu,r1 i oN'llU 1 flV'Vllnl1'Yl fl '€YtI 'lJ f11~ n 111 U fl 'l1fl jihi 'l ~ rrt oNufi 
, ", 

i
jl ijli jI... • '" 1 ...... "" ...... jI ijl <1 

Cj:;flU 'If'llU fl l1mtln'l1flfll'€Y'l Manage Rights flVmtln'lftlt~vnl1~tl'lftlt'\J1 'If'llU~:;'lJ'lJ'Yl~:; 
.,., .. ' I J/ I 

unt '\Jff'Ylli fI~mfl1tl'll1lJ1V\1nl1-u' 1ff'YlliVi~ tl'lf11~n111U fl i M<jftltj vm1u '1 u~1f1~nVi~lJ Record 

l.ytmJuiinff'Yli 111tl~:;tiitln~lnU~U'lJ'lJ~n111Ufl i ~n'~ U~1~'lfl~n~~lJ Record ,.ytmJUiinff'Yli 

~'lu'€Yfl'liu~l1~ 7.19 .. 
fi~ 
I Login : I admin 1 

User DesCli~ion!: 

T om Riddle 

User Right Desciiptions : _. - ......... _ ........ _.-_ ..... _ ...... . 
,Add Entity Group. 
1.;i~'~~nl~t~mHi\lIhijjJ 

I -----[ .. ;ef;~.h -II Record 

,11~ 7 .19 ,l1U'€Yfl'lf11~n111Ufl'l1flfl1i'l~~i oNufi":;flU i ,*'llU'~ 
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• fll'H~lJ 

• fll'Htni'IJ 

• fll'WfH~f1iY'Yltt.,j'l i oN.:jllJ 

o "'i" "I" f.lC1fll'i'Yl~'(I'flU I9lHI9l1lJfll'i'YllHU'Yl ~flflf1UUU t1 



, 
<:I 

1J't1't1 8 

~l'l1f-H'fl1'il~U e1.n'l1'ilmHl U~~.ue1!~l!e1U'U~ 

I " I , 

ff1lJ l'Hlt1lt! 'U ~ ili fll'jVill1lJ 1~ fflJ l~tJ.yhf11'jff 'IfllVHI 'U'Ul~lJtnYl' 'U fI i' '111 mvi!1lJ ~'U 'j ~'U'U 11"~ 
... , ')I , ~ d .dt," Q.I' " d, ')I 111fllHl~ff 'I'UUlJMllYlmYl1~ 'UYiff'Yll'lfll'j lf1"U'U'Vl lY1U 11 ff1lJ1HI~~ff'l'UUlJ"fllYlmYl1~'Vl 'If 

~ ~ 

f1UlJVl ';U~ u{ 'lfiJ~Ylf1Y11 ff1lJlHl111'l1'U'~ ~ 1 'I 11"1' 'U f11'j~ U'U ff'U U'I'U U'I'j~'U'UtlUtJ ~l~U f1lJl 

'Vl~"U'I111U'Vl~ffU'U''U'j~'U'U~1''U'Ifll'j111'l1'U U~''U'lf1'1 6 - 14 i'UlVi 

, 
.tt::::l_ t _~ v 0 Cl..f .::t ~ Q,.I 

8.2 8ilu~ltINt1 uW't11 Ut1~"'8;nfl~'t1'Wmnflfl1~1\1fJ 
v 

, " 
t1ty111ViYl'Ull,,~.,rU~ltl~ ii~'IlOiu' tJij 

" 
• ,j''U~U'U,y~1~tJ'Ill''~'j1lJfllYl (Arrange and Merge) 111lJlll 3.6 111,,rlfi ~f11'j 

, " , 
"~'VlU'UflWfllYl'UU'I.,rUlJ"fllYllijUVl~1'jW1'j1l 3.5 11"'If11'j'j1lJfl1Y1 ~'UVil1lJltJm 'U 1 . ~ ~ 

, " • 1 t , 
d ... _~ d ...... d ... ... d' 11)_1 , 

~~lJ~WfllYl"~'VlU'U"'IllJU111'jtJU1'VltJ'Uf1'UYI'U'Vll1lJltJm'U 2 l1"~llJU1f1"U'U'Vll1U ! 11 'U 

" , 
Yiff'Vl Nl~lJ ~~lfi~f11'j"~'VlU'UflWfl1Yl ff~fflJ' 'U 'U111W ~'U VilJlJl1'.i 'I ,r1lJtl'UYiff'Yll'lf11'j • • 

... & ')I ' ')I i_I, 0 , ')11 ')I 1 ')I 
• f11'j'U'U'Vlf1'UUlJ"fllYlmm'U1 11 'U'j~'U'U ff1lJ1Hlm~'Vl1 ~ ~tJ'Vl1'lUUlJ ~tJf11'j ff'j1'l 

~ 
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'tho:: iY'YIifl1'V'1'IJ~.:j'j::uu 

o m::u1'Utll1i'UlI~::tJi'u~lVln~ i ,rt1~'UiJll~,j'U 

o m::U1'U tll1ff ~~lrin~tlcru i tJ,j'UYit1tff''U'YI1~1~'U~lfl~V~111-l~lV 

'" d " "",", '" ~ d .. ", ~ 
1 ::UU tl n 1l~ Itl U'lJVlJ Ml1fl ff'U llJ~ 1tJfl VlJ'V'I11;J V 1')f'U ~ 'V'I tl'V'll I U'U 1::U U'YIlJ~ tlll W:: I U'U 

OJ 

" . 
~'Ui1'U 1I~::1V~fUtll1'}h~1'Uff'U1lJ 1~tJ";1 1tJ il-l~ln~'IJ~UI'IJ;J i'Utll1i,*~1'U ~~ff1lJl1m~'U!1'U 

i'Ut111liWl'U1~md~~ 'tJi'U1I'U1'Y11~~1~ "l 1~Utl!~'U ~1'U1'UlJltl ~1mh~1I'U1'Y1l~ i'Ut111liWl'U1 

. " 
I~V'lJtJ1tJtJ1::iY'YIifl1'V'1'IJV~1::UU ij~~~v' tJU 

'" i" d" ,., ~ 0' ~.c::l Q.I 

• 'V'I\PlJ'U 1 '11)::UUltlU'IJ~lJ~ff'\.JllJ~1tJflVlJ'V'I11;JV1')f'U ~'V'Itl'V'll lJtll1;JVU ff'U V~tlU 
OJ 

~~1I1~~VmVU~1~;J111l,yU'~i,rlJltl~'U 1~vi'Utll'Ji,ytJ!~~liWl'U1cl' 1::UU 

;JVUff'UV~~V 

" . 
• liWl'U l'l::uu1jmi~,j'vlJ~fI1'V'1 i 'U;J'U ;J~'U 1;J1 tJlJ,j'VlJ~fI1'V'1'IJV~lfl ~ ~~lIl-l~ltJ 11J'U tll1 ri ~ 

OJ OJ 

" .d d Q.I " ~ '" 1 ... 1 ~ I Q.I 

'lJV\!~fIl'V'l'YIUUV~1I~1 C)f~fJWfI1'V'1'IJV~'lJV\!~fIl'V'l~~'YIV'U ~~ lJ1l1t1t~lJ lI;JtJ~ ff1lJ l'lfl 

~ 111'U tl~1tJff1tJ;J1 1~ 1 ~tJ!~'U ill tll1~ijtll1 ff\lH*tJ,j'VlJ~ 1I~:: 11-lijtll1 fl~ltJtll1 1jUfl~ ., " ., 

~lfl~V~~tl~ltJ u11tJi,*uff~~~-m";'UVi 1~tJff1lJl1f11jUfl~,j'VlJ~ 1~1::wh~ 20% - 50% 
., OJ 

" . 
mlJ fffll'V'l ~'U Vi ff1lJ l'l f1fftlll l'l 1 tJ~:: IU tJ~ , ~\11 m-lM 1'U i,y tJ tll'l fffllJlfl11lJ a'lJli'U1i 
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Q..I ~(V 0 Q Q.I .dt I .dt .4 Q..I Q.I Q d Q r/ Q.I 

[ 1 2] 'U 1 tJfl'fWI 'll'll fI1li 'fYfVl \PlJ 'U fH'- fI1'B 'IHllJ ~ tH fI 'Hl ~ lJ tI H 1 fill 'U 'U t1!" f) 'V1 'Hl 'UfHYfi 'U • 
Q rI Jt d 'j.J Q Q rI,. IQ 

fltllJl'l1!~t1'J II 'U'Ul'lf)l'll!l'ltlfl1'J !f)'U'\J t1lJmnml'U llJ . 1'V1tJl'Ul'l'U li u 'JUJUJ1 co u u 

lJ'1111'V1tJ1~tI, 2547 . 
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[16] 'U Hffl1!~t1~~ fI'j ~'U'V11~fi'1 ff. fI1'Jfff)1:J1f111lJfflJ~'U ,r'J~, .. d1~fI1'Jlj'Uelflflll'lri1t1 

fill! Vi tllJ n'UfI1'J ~ 1 II 'U f)fIl1'11i' 1t1ff1 tlfll . 1'V1 tl1U l'l 'U,r,j~ tytyllJ 11111 w cYl fI, fIlfll'1fl 



fllfl~'Ulf) 



• 
• 
• 

illflNUlf1 fI 

Cl Q.I I 9J 
YHWlfHl'U'I1'Ul (Xprev, Yprev) 

~ti~iJ~~,j'U'\JtN!fI~tJ 'HJfl~ltJ (Xpres, Ypres) 

'\J'Ul~~tJfI1~Utl~ 'H'H'l'\JtJ'I!fl1tJ'I"fl~ltJ (OX, OY) 
'II 

120 

'JUU 1J1Hm:;i1i fl1'J i'11 U":;!~ tJ'IoU tJlJ" fI1~ ~ 1 1! ii tJlJ'Vl1'1 ~'1 '\JtJ'I! fI ~ tJ'I" fl~ltJ ~ di O1'J U ~ 'I 
'II 'II 'II 

tJtJmt\'U 10 mw l~tJmw~l'1 '1 ihltJ":;!fltJ~"llJ"l'Jl'1~ n.1 

11~ 

o 

[] 
2 

3 

r -
nl111mo'U y 

d~tl11UJ'Ul~tl1l't (W.H) 

1 (OX.OY) 

2 (OX.Yprev-Ypres) 

2 

(OX-( Xpres-Xprev). 

Yprev-Ypres) 

3 (Xpres-Xprev.OY) 

reset 

.. 
l11'UV 

.. .. 
UW~I11'UV 

Xprev-Xpres Yprev-Ypres ~~\lO,jl[J 

=0 =0 

Xprev = 0 Yprev = 0 

=0 >0 
.. Q 

ItlV'Utl1l'tl~IJtH = 
Yprev- Ypres 

"tY~~ 2 ~ 0.0 

< 0 > 0 
.. Q 

lilV'Utl1l'tl~lJM = 
Yprev-Ypres 

Xpres-Xprev 

"tY~~ 2 n 0.0 

OX-( Xpres-Xprev).O 
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111'11' ~lllllJlJfmil tJ~ r 1~'UMnH Xprev-Xpres Yprev-Ypres ~~~fl'lhtJ 

flU fl1n'~lIfl'U 
y 

1'~ d~fl1'I'i:'IJ'U'''fllVi (W,H) 

4 2 (Xpres-Xprev,DY) 9l~1'UtH)fl < 0 =0 l~ij'Ufl1ViI~lJ ,1l,*,tJ = 

[] 
Xpres-Xprev 

IIff"~ 2 Yi 

DX-(Xpres-Xprev) ,0 

5 2 9l~1'Uijijfl < 0 < 0 l~ij'UfllViI~lJ ,1l,*,tJ = 

(DX-(Xpres-Xprev) l~tJ~M Xpres-Xprev 

,Ypres-Yprev) 
d 6 .1 

HW'UfllViI"lJ'IJ'U = 

[J 3 (Xpres-Xprev,DY) Ypres-Yprev 

IIff"~ 2 Yi 

O,DY-( Ypres-Yprev) 

IIff"~ 3 Yi 

DX-(Xpres-Xprev) ,0 

6 2 (DX,Ypres-Yprev) M =0 <0 ,gij'Ut1l'l'I'~1J'if'U = 

6J 
Ypres-Yprev 

IIff"~ 2 Yi 

0, DY-(Ypres-Yprev) 

7 2 9l~i'U9lfl >0 < 0 l~ij'Ufll't'H~lJ;f'U = 

(DX-(Xprev-Xpres) l~tJ~M Ypres-Yprev 

,Ypres-Yprev) 

l~ij'UfllViI~lJ'1l'IJ1' = 

fr:l 
3 (Xprev-Xpres,DY) Xprev-Xpres 

IIff"~ 2 Yi 

Xprev-Xpres 

,DY-( Ypres-Yprev) 

IIff"~ 3 Yi 0,0 

8 2 (Xprev-Xpres,DY) 9l~1'U91fl > 0 =0 l~ij'UfllViI~lJ'1l'IJ1' = 

IT] Xprev-Xpres 

IIff"~ 2 Yi 0,0 



1H 

9 

[EJ-:3 1 

mnHllfl'U t- Z 
ff~fl1l'1 : 'IJ'Ul~fl1l'1 (W,H) 

2 

(DX-(Xprev-Xpres) 

,Yprev-Ypres) 

3 (Xprev-Xpres,DY) 

IZ 

.. .. 
I\W~IlI'UD 

Xprev-Xpres 

> 0 

122 

Yprev-Ypres ~~~fl'li1V 

>0 I~D'Utl1'I'i1~lJhJ'lJ11 = 
Xprev-Xpres 

Yprev-Ypres 

II ff~~ 2 ~ Xprev

Xpres,O 

IIffyH 3 fi 0,0 

l1lJ1V111'l t'il11'U~ fiflllW:;fl1'i11~lIfl'U h- IItl:;ff1'U DX fiD Display VI1lJllfl'U X IItl:;ff1'U DY fiD Display Ol1lJllfl'U Y 

, ", I , , , 

'ill fWll'nrti f), 1 ~ lJ yhnmn" 'U 1 ~ f) 'Ii' fllJ" fll'YH ~h.J li fI mii f) lJ f) f) f) , 11 'ill f) Vi f1fl1 "H fl ~ f) lJ li 'U f).:j ... ... 
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fIlflNUlfl 'U . 
.td. ,,~ ~ 

'llfJil~ 18fJYI Yll 'l1-3 91U 'Utllqlil & fUJ&YI 'j.J 

a 0 '" ')Hl~ln:j fIltJ1iUltJ 

ADDED_FORMS ffl'H1UYil'H~1~&~U'jltJf11'jvJtJ{lJ&~lJ1~hrnJuuuU~lJ DLL Um~~tl 
'" 

~'O~lhlflt]U'UllJlJ 

AUTO_MAP _SERV ffl'H 1U1~ml1i1 tJfll ,*U~ f11'j 1~ tJfl,r tJlJ" fI1~ flll1 VitJlJ ffl'H 11J1f1 ~ tJ.:j 
'" 

"miltJ l~'Uf11'H~tJfll~.:jl'U hWfl~ l'UlJ~ 
'" 

AUTO_MAP _USERS ffl'H 1U1~U'j ltJ~mfl ~ tJ.:j" fl.u ltJ~ 1 ~u~ fll'j &~ tJfl,rtJlJ "fll~fll11Vi tJlJ 
'" '" 

lf1tJ1~tJfll~.:jl'Ufl~ l'UlJ~ 

CRITERI~DTF ffl'H1UU"'fI.:jf11'j ~lnfl'UflU&'U~fiwi1m'U~1u i~ ~.:j l'U 'j~UU'o~ 
" 

'" 0 tJ "'''' 1 "" , " 1 ~ d d 'jfl.:j'jUfl1'jfl1'H'Ufl1fl1'Olfl 'j~1~fl1'j 'If'Um.m fI fltJ11 lJ'U'O~1flU 
'" 

a aYl.to 1"1" '" i' , ~ 'lftl~l'jl.:j 'lftJ "fI fl1'H'Ufi 'H 'If'H'jtJ lJ lm~fIl"l.:j"lfi m"lfl1m~ 

, d oJ 1tJ '" ",.t", vJ.t fIlm"tJ C)f.:j'o~ 'fflJ~'U1iflUUUU tJ'jlJ .. . 

CRITERIA_GE ffl'H1U 1 ~~n'O"'flU 'j~tJ~lil.:j u"~ 'lh.:jl1"l'Ufl.:jul'i"~~fI fll'j 

m1'O"'flu'j~tJ~liH u,,~ '1f1.:j11"11~'U~"''j~l'iflfl'U 

DATA_ ... o '" ~' .k "1" 0 .!. ad" , "'1'H'j U1 'U fl"lJ'Ufl.:j~l'jl.:jC)f.:j ~ 'lffl1'H'U fI'U'Ulfl.:j 1~ mflU 'UfllJ" ~ 1.:j . '" '" 
'" ~ d d '" "'''' " 

, 
'1 U"'fI.:j'j'H"''Ufl.:j'ff.:j'Yi1flU 1'U11"1 ~flfl lm~'Utllq!"m.:j '1 

DAT_TAB_TMPT o cv d 11 !II 0 d 11 d. ,910 Q.I 9J 
"'1'H 'j U1flU 'j UUU~l'j H'UfllJ" "'1& 'j '0 'j 1~ 'j tJlJ 1"'1'H'j Ufl1'j 'ff'j 1.:j 

'" '" '" 
~l'jl.:j 

ENTITY2 
o cvd ~~.d ,dY tJ 9J Q.I t 

"'1'H 'jUlflU'jltJ'lffl"'.:j'Yi "'U '01flU'U fllJ" 'j~flflUfl1tJ'j'H '" fl"lJ '" . 
filfli1J1tJ ~nfl1m~'jltJ"~lUtJflUUUvJfl{lJ 

ENTITY_GROUP o evo tJ ~.d ids! 11 "Q.I' 
"'1'H nJ '0111 'U fl 'j ~ lfl'Yi "'.:j'Yi "''U '0 lflU'UtJlq! " 'J~fl tlUflltJ'J 'H "'fl'llJ 

a , 
lm~'lftJfl"lJ • 

FDC_CONFIG ffl'H 1U l~ufiltJ1U ul'i.:jtJ 'J ~ ~ l'UtJ.:j';j ~UU tJ 'j ~flflU~ 1tJ~tJ fl~lJ ~flfi 1 

U"~ fi11.Ji'uul'i.:j 
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t~lJ ~l'Viti~nhff~trlm~tJfl~fIl~~11t.yjmJ~1I1ui1~ ~m~tJ,:jm'\Jri1ff~ 
• <u • 

ff1'Hi'lJ,j'Uiifl'VI~fffllJ~~lJlJ n1'H'U~ 10M I ~hj1oM~~lJlJ,j'Uiiflfl1~ 

LOG 

o QldQl.c:2 Q./9I 
PERF _L OG ff1'H ~lJtfllJlJ'U 'VIflfl1~'VI ~ fffllJ~ ~lJlJ tWfl1l11J'H1'\J fl fl1~ 'VI ~ fffllJ 

RIGHT_TEMPLATES 

ROLES 

USERMAP 

USERS 

ff1'H i'lJt ~'Uttllu lJlJ nlM'U ~ ff'VIi1 l1' tilJlJ'VIlJl'V1~1,:j '1 tll ~ tJ1Jt ~'U'l!~ 

i ~ y "j ,~y , 0" y , 
1 L'Ht~flfl111Jff~~1fl UlI~ 1 'lfUlI"~fl'Uff11J1Hlfl1'H'U~ 1 'H UlIfl1l1,:j 

<u 

ti'U hJi~ ill1l1tJ~1 th~fl~lJ i1.J~1tJ~fllJ'VIlJl'V1 U"~~flff'VIi 

dCl Q.l "1 91 
U~'U 'VI ~fl~~1JlJ\JClf1 tJ" 1,:j'\J 11 fl111Jfl11,:jU"~fl111J~ ,:j'\Jfl,:j 

,r fll.d" fIl~ 

t~lJ'H1flUlJlJvJ~11J i'U'\Jw~i:1'il~,j'U Viti~i:1'il ~,j'U 1'U~1,r1 i oM,:j1'U 

~~lJlJri1"l~ ~lfff,:j1'U tm~ ffm'U~i:1'il~,j'U 
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.oS . ~ 

'lffl1l1'H:J fI1 flli 1Jl tI 

USER_COMM_2 • .... 1"1 ~ ~ "1 "11 ".oS "1" ff1'l1'HJ ']j' 'Uf11l flff1lU'U'U'VUJ'V'l 1I1Ifl'U l~nfl'U1I1t1 'lffl~ ']j'.:J1'U 

ff'U11l 1'Ut1~1 L~'Uf11ni.:J'I1~fli''U ~fl~~fl~~.:Juli'li1tl uCl~.,j'mn11l 
USER_paS_LOG 

o Q.I d .cS .Q 9/d " , 
ff1 'I1l 'U Lf1 'U lltl ~ ~ Lfl tl1I f11 l L 11 'U 'YI1.:J '1.1 fl.:J j:.H n'U '1.1 fl1l ~ ff'U 111 U 11 ~ ~ fI 'U 

OJ OJ 

1 d .... .oS "1" ~""1' , ~WLn'U1'Ut1~1 'lfflL'I.I1 'If.:J1'U U~~'V'ln1l 'U'lf1.:Jt1Cl11ll.:J '1 

USER_RIGHTS • ..... ~.,{1 ".... ~" '1 tJ " ff1'l1l'Uf11'11'U1Iff'YIli 'I1n'U~ 'If.:J1'U'j'~'U'UU1I~~fI'U 1ItI l~nfl'Ufl1t1 .. 
~ "1" a C\ cf 'lfflL'I.I1 'If.:J1'U U~~'lfflff'YIli 
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.fllflNUlfl fl . . 
.c::I. 0 Q.I ~ ~ 

'iUm::a8t1~1~flU" ~''W'lUVI'IJ 

~----------------------------------------.---~~ 
.,,_.;.1~~ 

fll<H~lJ,j'fllq!~~~''W~l'n:ll~Vf1'11~fh~~ Insert Data liiml~fl~l~l~ mflf1,j'fllq!~ fl~fl~lJ 

Insert ~~~tl~ fl .3 



mmtii'U.utllJClhJ~l'H:j !~f.lf1'l1flfh~-:J Edit Data !~tlf1~tl~l'n-:J !~tlm'Hltl{fl Un'I'U 

.utllJCl ml'1rl~f1~1J Update ~-:J~tJ~ rlA 
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~ 1 .c::S. 0 c:., ~ .c:t." 01 y ~ 
m~Cl'U'UtllJCl 'lJ~1~1-:J !~f.lf1'l1flmff-:J Delete Data mtlf1~l~N rlClf1'11'lJl!~rltl~fl UCl1rlClf1 

~1J Delete ~-:J~tJ~ rl .5 

m~ff-:Jtltlf1.utl\lCl !~f.lf1'l1fltll~-:J Export !~tlf1~l~l-:J.utllJCl !~t1f1'lfiJflU~1Jff-:Jtltlf1 (XML 

" . 
'I1~tl CSV) !~tlm~rltl{fl (!~tlf1~l1J-:Jl'lJ 'I1~tl ff-:Jtltlf1l1-:J'I11Jfl) U~1rl~f1~1J Save ~-:J~tJVi rl .6 

151lecords. 



128 

fl1,)ff~l.:J~l':il.:J,j'mJ'''llfHtllmJ1J t~flfl'b'~fh~'.:J Create Table from Templates hw '" . 
t~flflU~UUU lri~fl~111.:J uKmilfl OK ~.:J,),j~ 1'1.7 

'" 
~ ________________ ~~tr 

P1""se select a da!a tlib~ ieroplate 

. . . ~~ =~~·~·.·I~] I 
And then choc»e a name 101 your new da!a table. 

fl1nIU~111.:J,j'm.!" i1fJfl~~j>~hi.:J Delete Table t~flfl~fl~l,)l.:J uKmilfl~lJ Delete ~.:J 

l,j~ 1'1.8 

i'lelresh . J 

, 
d 0 Q.I • • 

• t,)fJfl~~fI1ff.:J Assign Entity 

o mwmflflYitiflll1ll t~flfl New mflfl~flt~fJfl 

o mwUm'UYitifll~lJ I~flfl Select From t~flfl~m~fJflYitifl~~fl.:Jfl1mfi'l'U 

• uni'Ul1~flmflfl,j'fllJ" flrilJl~fJ Yitifl'YI1.:Jfliifflffll{ filfltlUlfJ cu q q cu 

• l~flflvJfl{lHl1fl~11~flfl1l1,)1.:J,j'm.d" ~lJ A ll4mlll1tJlIvJfl{lJ~l,)Nl..rYitifl 

• flilfl~1J Update 

Uffll.:J~.:Jl,j~ fI.g 



(D New · .... 1 _____ -,.""-_ ............................... .......t:l 

(t)S6I.dFtont ••••••• i. 
w,Ot4>IO IWatetJ;4~t~r 

~ b ;=~.7=40~59===================~ 
~ 1100,5276,3 , I 

YC 

D'~ "'~$l e.ntitl' 03 ' ~ 
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IllflNUlfl ~ 

'il[Ja~l6[J~ 1 Ufll 'iYl~H,.tl'U 'i~'U'U 

.. . . 
~'\.!'Vi'Yl"fftl'IJfl1'j .. hnu l'U'IJ~nw ~W1f1~mWlJ1111'YlfJl~fJ Uff"~ l'Uru-Vi ~.1 
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Latitude 

13 t).:jffl 

44.2556 

ihJ~l 
... 

L'H'Ut) 

13 t).:jffl 

44.0969 

~tlm 
... 

L'H'Ut) 

13 t).:jffl 

44.1096 

~tlm 
... 

1l1'Ut) 

13 t).:jffl 

44.3432 

~tl~l 
... 

L'H'Ut) 

Longitude 

100 t).:jffl 

31.6629 

~tl~l 

100 t).:jffl 

31.6812 

~tl~l 

100 t).:jffl 

31.8841 

~tl~l 

100 t).:jffl 

31.9837 

~tl~l 

illlJ~~ 5 

'Ul(l 
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.-
~W1Mf)'HU ATM ~.:j atm01 

lJ'I111'VlImifJ f)~ .:jff~ ATM ~.:j atm02 

1l~1.:j1.:jhl1j t)qlifJl 
~------4----4-------+------~ 

1~"tl'VJlJ1'U ivw 

.-
~Wl~.:jmtu 

lJ'I111'VW1~fJ 

1l~1.:j1.:jhl1j 

1~"tl'VJlJ1'U 

f)~ .:j1'Vl'Yi ., 

lJ'I111'VlfJl~fJ 

1l~1.:j1.:jhn.i 

1~"tl'VJlJ1'U 

f)~ .:jl'Vl'Yi ., 

.. .-
'Yiltu'IW 

.. .-
'Yiltu'lW 

.. .-
'Yiltu'lW 

.. .-
'Yiltu'lW 

.. .-
'Yiltu'lW 

.. .-
'Yiltu'lW 

ATM ~.:j 

ATM " ~lWf) 

ATM ~lWf) 

UOP ~.:j 

COM ~.:j 

ATM ~.:j 

ATM 

ATM 

" ~lWf) ATM 

f)~ .:jL'Vl'Yi ., ATM ~lWf) 

1J'~111'Vl fJ1 ~ fJ 

1l~1.:j1.:jhn.i 

1~l'ltl'VJlJ1'U 

f)~ .:jL'Vl'Yi ., 

atm03 

atm04 

atm05 

atm06 

atm07 

atm08 

atm09 

atm10 

4 4 
'111Jlm'11~ : UOP flfl Passbook Update, COM flfl Cash Oeposite Machine 
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. " . 
111m'HHlnU'U'U~l'n~ 1~U111m~'Yl~HH)'U 1"tJ~~~U~1~1 ,:d1 DAT A_A TM ~~ltJ~~l~hJ" 

.,j VJ .. 0 "" "" ~ 
'l1V ~" mVli'UltJ 'l1'U"'\IV1J~ '\I'U1" 111J1ml1~ .. • 
ID 

.,j d ... 
5 'l1m~tJn ff1tJunlJ~ 

BLDG 
d! ... 

50 mm~'Yl~~ ff1tJvnlJ~ 

ADDR 
d I ... 

50 'YlvtJmm~ ff1tJvnlJ~ .. 
BANK 

.,j ... 
30 'l1Vli'U1m~ ff1tJvnlJ~ 

NATM 
o ~ d G 0 G 

2 (l1~n) ~l'Ud'U (N)~lU'YllU1J ~l'Ud'Ul~1J 

NUDP ~l'Ud'U(N)~lH''UtJV'' 
0 G 

2 (l1~n) ~l'Ud'Ul~1J 

NCDM ~1'Ud'U(N)~H1nli'U,jm 
0 G 

2 (l1~n) ~l'Ud'Ul~1J 

INSTALL "" .:; ... 
10 ~~ /~lWn m~~"~~ ff1tJunlJ~ .. OJ 

'1~'LI I'" I... dd dlli~'" .1 
m~'Yl"ffV'U &'l1 &lJ~Um1Jm'Ufil'Umfftyty1W~YHVff 'Yl &"'W\l9J'U1'\1'UmYn~ fl1'WUff"~m~ 

111~1'U Uff"~~-:j~tJ~ -:j.2 

m~~-:jffm'U~,j'UYinm~'Yl"ffU'U~~'U'U 1~tJn'l1"fl1i~ Performance Log tJf'Ufill'fl'U ON 

l~Vl~1Jm~,j'UYintJ~~ff'Ylllfl1'W'\IU~~~'U'U ~-:j~tJ~ ~.3 
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C# Date 
Time 

Oracle Date Pair Difference 
Time User Action Category Id Description C# Date Time (seconds) 

12/2/2552 5:06 field 1 GET SAT OAT FULL 102 START 12/2/2552 5:06:09.437 0 

121212552 5:06 field 1 GET SAT OAT FULL 102 STOP 12/2/2552 5:06: 16.468 7.031 

12/2/25525:54 field 1 GET SAT OAT FULL 178 START 12/2/25525:54:40.453 0 

121212552 5:54 field 1 GET SAT OAT FULL 178 STOP 12/2/25525:54:46.593 6.141 

12/2/25525:55 field1 GET SAT OAT FULL 179 START 1212/25525:55:01 .203 0 

121212552 5 :55 field 1 GET SAT OAT FULL 179 STOP 121212552 5:55:06.937 5.734 

1212125525:55 field 1 GET SAT OAT FULL 180 START 12/212552 5:55:27.265 0 

12/2/2552 5:55 field 1 GET SAT OAT FULL 180 STOP 121212552 5:55:33.328 6.063 

12/212552 5:55 field 1 GET SAT OAT FULL 181 START 1212125525:55:47.359 0 

12/2/2552 5:55 field1 GET SAT OAT FULL 181 STOP 12/2/2552 5:55:53.453 6.094 

12/212552 5:56 field 1 GET SAT OAT FULL 182 START 1212125525:56:10.109 0 

12/212552 5:56 field 1 GET SAT OAT FULL 182 STOP 1212/2552 5:56: 16.453 6.344 

12/2/2552 5:56 field 1 GET SAT OAT FULL 183 START 121212552 5:56:31 .765 0 

1212125525:56 field1 GET SAT OAT FULL 183 STOP 121212552 5:56:37.265 5.5 

1212/25526:04 field 1 GET SAT OAT FULL 184 START 1212125526:04:14.359 0 

12/2/2552 6 :04 field 1 GET SAT OAT FULL 184 STOP 12/2/2552 6:04:21.250 6.891 

12/2/2552 6:07 field 1 GET SAT OAT FULL 186 START 1212/25526:07:02.937 0 

1212125526:07 field 1 GET SAT OAT FULL 186 STOP 1212/2552 6:07:09.156 6.219 

12/2/2552 6:09 field 1 GET SAT OAT FULL 190 START 12/2/25526:09:23.781 0 

1212/2552 6:09 field 1 GET SAT OAT FULL 190 STOP 12/2/2552 6:09:31 .375 7.594 

12/2/25526:10 field 1 GET SAT OAT FULL 192 START 1212125526:10:59.921 0 

12/2/2552 6: 11 field1 GET SAT OAT FULL 192 STOP 121212552 6: 11 :06.843 6.922 

SUM 70.533 

N 11 

MEAN 6.412 
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C# Date 
Time 

Oracle Date Pair Difference 
Time User Action Cat~O!1' Id Oescr~tion C# Date Time (seconds) 

12/2/2552 5:06 field1 GET SAT OAT PART 103 START 12/2/2552 5:06:31 .375 0 

12121'1552 5:06 field 1 GET SAT OAT PART 103 STOP 12/2/25525:06:39.796 8.422 

12/212552 5:07 field 1 GET SAT OAT PART 104 START 12/212552 5:07:04.609 0 

12/212552 5:07 field 1 GET SAT OAT PART 104 STOP 1212125525:07:13.921 9.313 

12/2/25525:07 field 1 GET SAT OAT PART 105 START 1212125525:07:51 .515 0 

1212125525:08 field 1 GET SAT OAT PART 105 STOP 121212552 5:08:00.937 9.422 

121212552 5:08 field 1 GET SAT OAT PART 106 START 12/2/2552 5:08:18.406 0 

12/2/2552 5:08 field 1 GET SAT OAT PART 106 STOP 1212/2552 5:08:28.640 10.234 

121212552 5:08 field 1 GET SAT OAT PART 107 START 1212/2552 5:08:42.359 0 

121212552 5:08 field1 GET SAT OAT PART 107 STOP 121212552 5:08:50.593 8.234 

12/2/25525:09 field 1 GET SAT OAT PART 108 START 1212125525:09:04.656 0 

1212125525:09 field 1 GET SAT OAT PART 108 STOP 121212552 5:09: 12.765 8.109 

121212552 5:09 field 1 GET SAT OAT PART 109 START 12/212552 5:09:26.625 0 

1212125525:09 field 1 GET SAT OAT PART 109 STOP 121212552 5:09:34.953 8.328 

1212125525:10 field 1 GET SAT OAT PART 110 START 12/2/2552 5: 1 0:24.609 0 

1212/25525:10 field 1 GET SAT OAT PART 110 STOP 1212125525:10:33.765 9.156 

1212125525:10 field 1 GET SAT OAT PART 111 START 12/212552 5: 1 0:46.984 0 

1212125525:10 field 1 GET SAT OAT PART 111 STOP 1212/25525:10:54.968 7.984 

1212125525:11 field 1 GET SAT OAT PART 112 START 121212552 5: 11 :09.125 0 

1212125525:11 field 1 GET SAT OAT PART 112 STOP 12/2/25525:11 :17.750 8.625 

12/212552 5:11 field 1 GET SAT OAT PART 113 START 12/212552 5: 11 :42.203 0 

121212552 5: 11 field 1 GET SAT OAT PART 113 STOP 1212/25525:11 :51.437 9.234 

1212125525:12 field1 GET SAT OAT PART 114 START 1212125525:12:05.718 0 

12/2/25525:12 field1 GET SAT OAT PART 114 STOP 1212125525:12:14.421 8.703 

1212/25525:12 field 1 GET SAT OAT PART 115 START 12/2/2552 5: 12:32.484 0 

1212125525:12 field 1 GET SAT OAT PART 115 STOP 1212/2552 5: 12:41 .640 9.156 

1212125525:12 field 1 GET SAT OAT PART 116 START 1212/2552 5: 12:56.234 0 

1212125525:13 field 1 GET SAT OAT PART 116 STOP 1212125525:13:06.812 10.578 

1212125525:13 field 1 GET SAT OAT PART 117 START 121212552 5: 13:22.265 0 

1212125525:13 field 1 GET SAT OAT PART 117 STOP 12/2/2552 5: 13:32.531 10.266 

1212125525:13 field1 GET SAT OAT PART 118 START 1212/25525:13:48.718 0 

1212125525:13 field 1 GET SAT OAT PART 118 STOP 1212125525:13:57.984 9.266 

1212125525:14 field 1 GET SAT OAT PART 119 START 1212125525:14:11 .765 0 

1212125525:14 field 1 GET SAT OAT PART 119 STOP 1212125525:14:20.531 8.766 

1212125525:14 field 1 GET SAT OAT PART 120 START 1212125525:14:34.906 0 

1212125525:14 field 1 GET SAT OAT PART 120 STOP 1212125525:14:42.390 7.484 

1212125525:14 field 1 GET SAT OAT PART 121 START 12/2/25525:14:56.765 0 

12/2/25525:15 field 1 GET SAT OAT PART 121 STOP 1212/2552 5:15:05.359 8.594 

12/2/25525:15 field 1 GET SAT OAT PART 122 START 1212125525:15:18.968 0 

1212125525:15 field 1 GET SAT OAT PART 122 STOP 121212552 5: 15:26.890 7.922 

1212125525:15 field 1 GET SAT OAT PART 123 START 1212125525:15:41.421 0 

1212125525:15 field 1 GET SAT OAT PART 123 STOP 121212552 5: 15:50.687 9.266 

1212/25525:16 field1 GET SAT OAT PART 124 START 12/2/25525:16:04.406 0 

1212125525:16 field 1 GET SAT OAT PART 124 STOP 12/2/2552 5: 16: 13.125 8.719 

1212125525:16 field 1 GET SAT OAT PART 125 START 12/212552 5: 16:27.328 0 

1212125525:16 field 1 GET SAT OAT PART 125 STOP 121212552 5: 16:35.250 7.922 

1212125525:17 field1 GET SAT OAT PART 126 START 12/2/25525:17:05.15 0 
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C# Date 
Time 

Oracle Date Pair Difference 
Time User Action Category Id Description C# Date Time (seconds) 

12/2/2552 5: 17 field 1 GET SAT OAT PART 126 STOP 12/2/25525:17:13.203 8.188 

1212125525:17 field 1 GET SAT OAT PART 127 START 12/2/25525:17:26.703 0 

121212552 5: 17 field 1 GET SAT OAT PART 127 STOP 12/2/25525:17:34.843 8.141 

12/212552 5: 17 field 1 GET SAT OAT PART 128 START 12/2/25525:17:50.250 0 

1212125525:17 field 1 GET SAT OAT PART 128 STOP 1212/25525:17:59.156 8.906 

1212125525:18 field 1 GET SAT OAT PART 129 START 1212125525:18:19.937 0 

1212125525:18 field 1 GET SAT OAT PART 129 STOP 1212/25525:18:29.234 9.297 

1212125525:18 field1 GET SAT OAT PART 130 START 1212125525:18:48.296 0 

12/2/2552 5: 18 field 1 GET SAT OAT PART 130 STOP 1212125525:18:56.796 8.5 

1212125525:19 field1 GET SAT OAT PART 131 START 12/2/2552 5: 19: 11 .359 0 

1212125525:19 field 1 GET SAT OAT PART 131 STOP 12/2/25525:19:20.296 8.938 

1212125525:21 field 1 GET SAT OAT PART 132 START 1212/2552 5:21 :27.750 0 

1212125525:21 field 1 GET SAT OAT PART 132 STOP 1212/25525:21 :37.234 9.484 

12/2/25525:21 field 1 GET SAT OAT PART 133 START 12/2/25525:21 :50.890 0 

1212125525:21 field 1 GET SAT OAT PART 133 STOP 1212/25525:21 :59.218 8.328 

121212552 5:22 field 1 GET SAT OAT PART 134 START 1212/2552 5:22: 13.343 0 

121212552 5:22 field 1 GET SAT OAT PART 134 STOP 1212/2552 5:22:22.296 8.953 

121212552 5:22 field 1 GET SAT OAT PART 135 START 1212125525:22:47.437 0 

1212/2552 5:22 field 1 GET SAT OAT PART 135 STOP 1212125525:22:56.46 8.609 

12/2/2552 5:23 field 1 GET SAT OAT PART 136 START 121212552 5:23:09.625 0 

12/212552 5:23 field 1 GET SAT OAT PART 136 STOP 12/2/2552 5:23: 17.906 8.281 

1212/25525:25 field 1 GET SAT OAT PART 137 START 121212552 5:25:41 .500 0 

121212552 5:25 field 1 GET SAT OAT PART 137 STOP 121212552 5:25:50.156 8.656 

12/212552 5:26 field 1 GET SAT OAT PART 138 START 1212/2552 5:26:03.859 0 

12/2/2552 5:26 field 1 GET SAT OAT PART 138 STOP 121212552 5:26: 12.593 8.734 

1212125525:26 field 1 GET SAT OAT PART 139 START 1212/2552 5:26:30.484 0 

121212552 5:26 field 1 GET SAT OAT PART 139 STOP 12/212552 5:26:39.203 8.719 

1212125525:26 field1 GET SAT OAT PART 140 START 1212/25525:26:53.484 0 

121212552 5:27 field 1 GET SAT OAT PART 140 STOP 12/2/2552 5:27:01 .703 8.219 

1212/2552 5:27 field1 GET SAT OAT PART 141 START 1212125525:27:18.187 0 

12/2/2552 5:27 field1 GET SAT OAT PART 141 STOP 12/2/25525:27:26.671 8.484 

121212552 5:27 field1 GET SAT OAT PART 142 START 1212/2552 5:27:44.187 0 

1212/2552 5:27 field 1 GET SAT OAT PART 142 STOP .,- 12/2/25525:27:52.968 8.781 

1212125525:28 field 1 GET SAT OAT PART 143 START 1212/2552 5:28:08.156 0 

1212125525:28 field 1 GET SAT OAT PART 143· STOP 121212552 5:28: 16.593 8.438 

121212552 5:28 field 1 GET SAT OAT PART 144 START 1212/25525:28:31 .531 0 

121212552 5:28 field1 GET SAT OAT PART 144 STOP 1212125525:28:39.937 8.406 

12/212552 5:28 field 1 GET SAT OAT PART 145 START 121212552 5:28:53.203 0 

1212125525:29 field 1 GET SAT OAT PART 145 STOP 121212552 5:29:01 .593 8.391 

1212125525:29 field 1 GET SAT OAT PART 146 START 1212125525:29:16.218 0 

1212125525:29 field 1 GET SAT OAT PART 146 STOP 12/2/25525:29:24.406 8.188 

1212125525:29 field 1 GET SAT OAT PART 147 START 12/2/2552 5:29:39.296 0 

12/212552 5:29 field1 GET SAT OAT PART 147 STOP 1212/2552 5:29:56.421 17.125 

12/2/2552 5:30 field 1 GET SAT OAT PART 148 START 1212125525:30:10.515 0 

1212/25525:30 field 1 GET SAT OAT PART 148 STOP 12/2125525:30:24.687 14.172 

121212552 5:30 field 1 GET SAT OAT PART 149 START 121212552 5:30:40.843 0 

121212552 5:30 field 1 GET SAT OAT PART 149 STOP 1212125525:30:48.750 7.906 

1212/25525:31 field 1 GET SAT OAT PART 150 START 1212125525:31 :05.781 0 

1212125525:31 field 1 GET SAT OAT PART 150 STOP 1212125525:31 :14.375 8.594 
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12/2/2552 5:33 field 1 GET SAT OAT PART 151 START 12/2/25525:33:31 .828 0 

121212552 5:33 field 1 GET SAT OAT PART 151 STOP 12/2/2552 5:33:40.421 8.594 

12/2/2552 5:35 field 1 GET SAT OAT PART 152 START 12/2/2552 5:35:52.250 0 

12/212552 5:36 field1 GET SAT OAT PART 152 STOP 12/212552 5:36:00.875 8.625 

121212552 5:36 field 1 GET SAT OAT PART 153 START 12/2/2552 5:36:14.906 0 

1212125525:36 field 1 GET SAT OAT PART 153 STOP 121212552 5:36:23.437 8.531 

12/212552 5:36 field 1 GET SAT OAT PART 154 START 1212/2552 5:36:40.171 0 

121212552 5:36 field 1 GET SAT OAT PART 154 STOP 12/2/2552 5:36:48.843 8.672 

121212552 5:37 field 1 GET SAT OAT PART 155 START 12/2/2552 5:37:02.671 0 

1212125525:37 field 1 GET SAT OAT PART 155 STOP 12/2/2552 5:37:11 .500 8.828 

1212125525:37 field 1 GET SAT OAT PART 156 START 12/2/2552 5:37:26.765 0 

1212125525:37 field 1 GET SAT OAT PART 156 STOP 12/2/2552 5:37:35.515 8.75 

1212125525:37 field 1 GET SAT OAT PART 157 START 1212125525:37:51.312 0 

1212125525:38 field 1 GET SAT OAT PART 157 STOP 12/2/2552 5:38:00.906 9.594 

1212125525:38 field 1 GET SAT OAT PART 158 START 1212/25525:38:15.515 0 

1212125525:38 field 1 GET SAT OAT PART 158 STOP 1212/2552 5:38:24.656 9.141 

1212125525:38 field 1 GET SAT OAT PART 159 START 12/2/2552 5:38:41 .265 0 

12/2/25525:38 field 1 GET SAT OAT PART 159 STOP 1212125525:38:47.968 6.703 

1212125525:39 field 1 GET SAT OAT PART 160 START 121212552 5:39:01 .78 0 

1212125525:39 field 1 GET SAT OAT PART 160 STOP 12/212552 5:39:09.406 8.328 

1212125525:39 field 1 GET SAT OAT PART 161 START 1212/25525:39:22.406 0 

1212125525:39 field 1 GET SAT OAT PART 161 STOP 1212125525:39:30.328 7.922 

1212125525:39 field 1 GET SAT OAT PART 162 START 1'212125525:39:51 .140 0 

1212125525:39 field 1 GET SAT OAT PART 162 STOP 12/2/25525:39:57.781 6.641 

1212125525:40 field 1 GET SAT OAT PART 163 START" 1212/25525:40:10.906 0 

1212125525:40 field 1 GET SAT OAT PART 163 STOP 12/212552 5:40:18.843 7.938 

1212/25525:40 field 1 GET SAT OAT PART 164 START 121212552 5:40:38.640 0 

1212125525:40 field 1 GET SAT OAT PART 164 STOP 12/2/25525:40:47.593 8.953 

1212/25525:41 field 1 GET SAT OAT PART 165 START 12/2/25525:41 :07.515 0 

1212125525:41 field 1 GET SAT OAT PART 165 STOP 12/2/25525:41:16.281 8.766 

1212125525:41 field 1 GET SAT OAT PART 166 START 1212125525:41 :30.31 0 

1212125525:41 field 1 GET SAT OAT PART 166 STOP 12/212552 5:41 :35.921 5.891 

1212125525:41 field 1 GET SAT OAT PART 167 START 12/212552 5:41 :52.625 0 

1212125525:42 field 1 GET SAT OAT PART 167 STOP 121212552 5:42:01 .218 8.594 

1212125525:42 field 1 GET SAT OAT PART 168 START 1212125525:42:14.343 0 

1212125525:42 field 1 GET SAT OAT PART 168 STOP 121212552 5 :42:22.859 8.516 

121212552 5:42 field 1 GET SAT OAT PART 169 START 1212125525:42:36.843 0 

1212125525:42 field 1 GET SAT OAT PART 169 STOP 121212552 5:42:44.796 7.953 

12/212552 5:42 field 1 GET SAT OAT PART 170 START 12/212552 5:42:59.687 0 

1212125525:43 field 1 GET SAT OAT PART 170 STOP 121212552 5:43:08.375 8.688 

121212552 5:43 field 1 GET SAT OAT PART 171 START 121212552 5:43:21 .625 0 

1212125525:43 field1 GET SAT OAT PART 171 STOP 121212552 5:43:30.234 8.609 

1212125525:43 field 1 GET SAT OAT PART . 172 START 121212552 5:43:44.187 0 

1212125525:43 field 1 GET SAT OAT PART 172 STOP 1212125525:43:51 .984 7.797 

121212552 5:44 fteld1 GET SAT OAT PART 173 START 12/2/2552 5:44:06.234 0 

1212125525:44 field 1 GET SAT OAT PART 173 STOP 12/212552 5:44: 15.156 8.922 

1212125525:44 field 1 GET SAT OAT PART 174 START 121212552 5:44:28.578 0 

1212125525:44 field 1 GET SAT OAT PART 174 STOP 121212552 5:44:36.875 8.297 

121212552 5:44 field 1 GET SAT OAT PART 175 START 121212552 5:44:50.890 0 
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1212125525:45 field 1 GET SAT OAT PART 175 STOP 12/2/2552 5:45:00.62 9.172 

121212552 5:45 field 1 GET SAT OAT PART 176 START 12/2/25525:45:16.359 0 

1212125525:45 field 1 GET SAT OAT PART 176 STOP 121212552 5:45:24.906 8.547 

121212552 5:46 field1 GET SAT OAT PART 177 START 12/2/2552 5:46:53.281 0 

12/2/25525:47 field 1 GET SAT OAT PART 177 STOP 12/2/2552 5:47:01 .156 7.875 

1212125526:04 field 1 GET SAT OAT PART 185 START 12/2/2552 6:04:35.875 0 

1212/25526:04 field 1 GET SAT OAT PART 185 STOP 1212125526:04:44.171 8.297 

121212552 6:07 field 1 GET SAT OAT PART 187 START 1212/2552 6:07:23.406 0 

1212/2552 6:07 field 1 GET SAT OAT PART 187 STOP 12/2/2552 6:07:32.781 9.375 

121212552 6:08 field 1 GET SAT OAT PART 188 START 1212/2552 6:08: 17 .671 0 

121212552 6:08 field 1 GET SAT OAT PART 188 STOP 12/2/2552 6:08:28.62 10.391 

1212125526:08 field 1 GET SAT OAT PART 189 START 12/2/2552 6:08:43.0 0 

121212552 6:08 field 1 GET SAT OAT PART 189 STOP 12/212552 6:08:51 .687 8.688 

121212552 6:09 field 1 GET SAT OAT PART 191 START 12/2/25526:09:46.312 0 

1212125526:09 field1 GET SAT OAT PART 191 STOP 12/212552 6:09:54.703 8.391 

12/212552 6: 11 field 1 GET SAT OAT PART 193 START 12/2/2552 6: 11 :20.375 0 

121212552 6: 11 field1 GET SAT OAT PART 193 STOP 1212125526:11 :28.203 7.828 

1212125526:11 field 1 GET SAT OAT PART 194 START 1212125526:11 :42.46 0 

1212125526:11 field 1 GET SAT OAT PART 194 STOP 1212/25526:11 :50.546 8.5 

SUM 718.458 

N 82 

MEAN 8.762 

C# Date 
Time 

Oracle Date Action Pair Difference 
Time User Category Id Description C# Date Time (seconds) 

12/2/255212:31 field 1 COMM 103 START 12121255212:31 :40.718 0 

1212/2552 12:31 field 1 COMM 103 STOP 12121255212:31 :51.890 11.172 

12121255212:33 field 1 COMM 104 START 12/212552 12:33:51 .0 0 

12121255212:33 field 1 COMM 104 STOP 121212552 12:33:58.453 7.453 

121212552 12:34 field1 COMM 105 START 12121255212:34:15.171 0 

121212552 12:34 field 1 COMM 105 STOP 121212552 12:34:26.359 11 .188 

12121255212:34 field 1 COMM 106 START 12121255212:34:44.984 0 

12121255212:35 field 1 COMM 106 STOP 12121255212:35:00.531 15.547 

12121255212:35 field 1 COMM 107 START 1212/2552 12:35: 11 .843 0 

12121255212:35 field 1 COMM 107 STOP 1212/255212:35:20.968 9.125 

12121255212:35 field 1 COMM 109 START 12/212552 12:35:47.62 0 

12/212552 12:35 field 1 COMM 109 STOP 121212552 12:35:53.15 5.953 

12121255212:36 field 1 COMM 111 START 12/2/2552 12:36:26.140 0 

12121255212:36 field 1 COMM 111 STOP 1212/255212:36:32.531 6.391 

12121255212:36 field 1 COMM 112 START 121212552 12:36:42.640 0 

12121255212:36 field1 COMM 112 STOP 121212552 12:36:51 .890 9.25 

12/212552 12:38 field 1 COMM 113 START 121212552 12:38:34.937 0 

12121255212:38 field 1 COMM 113 STOP 121212552 12:38:49.62 14.125 

12121255212:39 field 1 COMM 114 START 121212552 12:39:05.828 0 
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1212/255212:39 field 1 COMM 114 STOP 12/2/2552 12:39:14.343 8.516 

12121255212:39 field 1 COMM 115 START 121212552 12:39:28.156 0 

12/2/2552 12:39 field 1 COMM 115 STOP 12/2/2552 12:39:39.734 11 .578 

12/2/2552 12:39 field 1 COMM 116 START 1212/255212:39:50.250 0 

12/2/2552 12:40 field 1 COMM 116 STOP 12/2/2552 12:40:02.187 11.938 

1212/255212:40 field 1 COMM 117 START 12/2/255212:40:10.984 0 

12/2/2552 12:40 field 1 COMM 117 STOP 12/2/255212:40:20.796 9.813 

12/2/255212:40 field1 COMM 119 START 12/2/255212:40:43.812 0 

12/2/2552 12:40 field 1 COMM 119 STOP 12121255212:40:51 .125 7.313 

1212/2552 12:40 field1 COMM 120 START 1212/2552 12:40:59.500 0 

12121255212:41 field 1 COMM 120 STOP 12/2/255212:41 :13.781 14.281 

12/2/2552 12:48 field 1 COMM 122 START 12/212552 12:48:59.31 0 

12121255212:49 field 1 COMM 122 STOP 12/2/2552 12:49:05.828 6.797 

12121255212:49 field 1 COMM 123 START 12/2/2552 12:49:23.937 0 

1212/255212:49 field 1 COMM 123 STOP 12/2/2552 12:49:34.671 10.734 

1212/2552 12:49 field 1 COMM 125 START 1212/255212:49:59.812 0 

1212/255212:50 field 1 COMM 125 STOP 12/2/2552 12:50:08.406 '8.594 

1212/2552 12:50 field 1 COMM 127 START 12/2/2552 12:50:38.390 0 

12121255212:50 field 1 COMM 127 STOP 12/2/255212:50:47.718 9.328 

12121255212:53 field 1 COMM 128 START 1212/255212:53:27.796 0 

12/2/2552 12:53 field 1 COMM 128 STOP 1212/2552 12:53:42.0 14.203 

121212552 12:54 field 1 COMM 129 START 12/2/2552 12:54:52.468 0 

1212/255212:55 field 1 COMM 129 STOP 1212/2552 12:55:05.937 13.469 

12/2/255212:55 field 1 COMM 130 START 12/2/255212:55:19.921 0 

12121255212:55 field 1 COMM 130 STOP 1212/255212:55:32.765 12.844 

12121255212:55 field 1 COMM 131 START 12/2/255212:55:43.796 0 

12/212552 12:55 field 1 COMM 131 STOP 12/2/255212:55:58.421 14.625 

12/2/2552 12:56 field1 COMM 132 START 12/2/2552 12:56:09.500 0 

12/2/2552 12:56 field 1 COMM 132 STOP 12/2/2552 12:56:22.937 13.438 

12/212552 12:56 field1 COMM 133 START 12/2/2552 12:56:35.125 0 

1212/2552 12:56 field1 COMM 133 STOP 12/2/255212:56:51 .906 16.781 

121212552 12:57 field 1 COMM 134 START 1212/2552 12:57:02.781 0 

12121255212:57 field 1 COMM 134 STOP 12121255212:57:17.0 14.219 

12121255212:57 field 1 COMM 135 START 12/2/2552 12:57:29.890 0 

12121255212:57 field 1 COMM 135 STOP 12/2/255212:57:47.781 17.891 

12121255212:58 field 1 COMM 136 START 12/2/2552 12:58:01 .765 0 

12121255212:58 field 1 COMM 136 STOP 121212552 12:58:20.718 '18.953 

12121255212:58 field 1 COMM 137 START 12121255212:58:34.312 0 

12121255212:58 field 1 COMM 137 STOP 12/212552 12:58:53.156 18.844 

1212/2552 12:59 field 1 COMM 138 START 1212/2552 12:59:08.484 0 

12121255212:59 field 1 COMM 138 STOP 12/212552 12:59:31 .406 22.922 

121212552 12:59 field 1 COMM 139 START 1212/255212:59:49.281 0 

121212552'13:00 field 1 COMM 139 STOP 121212552 13:00:11.453 22.172 

121212552 13:01 field 1 COMM 140 START 12/2/2552 13:01 :30.515 0 

1212/255213:01 field 1 COMM 140 STOP 12121255213:01 :53.421 22.906 

121212552 13:03 field 1 COMM 142 START 1212/2552 13:03:26.781 0 

121212552 13:03 field 1 COMM 142 STOP 12/2/2552 13:03:45.359 18.578 

SUM 430.941 

N 33 
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MEAN 13.059 

C# Date 
Time 

Oracle Date Action Pair Difference 
Time User Category Id Description C# Date Time (secondst 

12/2/2552 14:28 field 1 COMM 196 START 1212/2552 14:28:00.62 0 

12/2/2552 14:28 field 1 COMM 196 STOP 12/2/255214:28:13.187 13.125 

121212552 14:28 field 1 COMM 198 START 12/212552 14:28:28.656 0 

12121255214:28 field 1 COMM 198 STOP 12/212552 14:28:39.828 11 .172 

12/2/255214:28 field 1 COMM 199 START 12/2/2552 14:28:50.906 0 

121212552 14:29 field 1 COMM 199 STOP 12121255214:29:03.218 12.313 

12/2/2552 14:29 field 1 COMM 200 START 12/2/255214:29:13.609 0 

121212552 14:29 field 1 COMM 200 STOP 12/212552 14:29:22.203 8.594 

1212/2552 14:29 field 1 COMM 201 START 12/2/255214:29:32.531 , 0 

12/2/255214:29 field 1 COMM 201 STOP 12121255214:29:45.328 12.797 

12121255214:29 field 1 COMM 203 START 12/2/255214:29:54.734 0 

12/2/255214:30 field 1 COMM 203 STOP 12121255214:30:05.281 10.547 

121212552 14:30 field 1 COMM 204 START 12/2/255214:30:14.796 0 

12/212552 14:30 field 1 COMM 204 STOP 12/212552 14:30:24.640 9.844 

12/212552 14:30 field 1 COMM 206 START 12/212552 14:30:38.78 0 

12/2/2552 14:30 field 1 COMM 206 STOP 12/2/255214:30:51.281 13.203 

12121255214:30 field 1 COMM 207 START 12/2/2552 14:30:59.250 0 

1212/255214:31 field 1 COMM 207 STOP 12121255214:31 :13.968 14.719 

12/2/255214:31 field 1 COMM 209 START 12/2/255214:31 :23.562 0 

12/2/255214:31 field1 COMM 209 STOP 121212552 14:31 :34.328 10.766 

12121255214:31 field 1 COMM 210 START 12/2/2552 14:31 :50.953 0 

121212552 14:32 field 1 COMM 210 STOP 12/212552 14:32:03.78 12.125 

12/212552 14:32 field 1 COMM 212 START 12/212552 14:32: 12.62 0 

121212552 14:32 field 1 COMM 212 STOP 12121255214:32:23.515 11 .453 

1212/255214:32 field 1 COMM 213 START 1212/2552 14:32:32.46 0 

12121255214:32 field 1 COMM 213 STOP 12/2/255214:32:40.593 8.547 

1212/2552 14:32 field 1 COMM 214 START 12/2/2552 14:32:49.546 0 

1212/2552 14:33 field 1 COMM 214 STOP 121212552 14:33:06.421 16.875 

12/2/2552 14:33 field 1 COMM 218 START 12/2/2552 14:33:35.921 0 

121212552 14:33 field 1 COMM 218 STOP 1212/2552 14:33:44.859 8.938 

12/2/2552 14:33 field 1 COMM 219 START 1212/2552 14:33:59.328 0 

121212552 14:34 field 1 COMM 219 STOP 121212552 14:34:08.0 8.672 

1212/255214:34 field 1 COMM 220 START 121212552 14:34: 15.468 0 

1212/255214:34 field 1 COMM 220 STOP 1212/255214:34:28.31 12.563 

12121255214:34 field 1 COMM 222 START 12121255214:34:38.187 0 

1212/2552 14:34 field 1 COMM 222 STOP 121212552 14:34:50.578 12.391 

1212/255214:35 field 1 COMM 223 START 12/2/2552 14:35:00.93 0 

1212/2552 14:35 field 1 COMM 223 STOP 1212/255214:35:12.421 12.328 

1212/2552 14:35 field1 COMM 226 START 121212552 14:35:41.46 0 

1212/2552 14:35 field 1 COMM 226 STOP 121212552 14:35:48.453 7.406 
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12/2/2552 14:37 field 1 COMM 230 START 12121255214:37:01 .921 0 

12/2/255214:37 field 1 COMM 230 STOP 12121255214:37:08.359 6.438 

12/2/255214:37 field 1 COMM 232 START 12/2/255214:37:21 .78 0 

1212/255214:37 field 1 COMM 232 STOP 1212/255214:37:35.718 14.641 

12121255214:38 field 1 COMM 234 START 121212552 14:38:06 .296 0 

12121255214:38 field1 COMM 234 STOP 1212/2552 14:38: 13.484 7.188 

12121255214:38 field 1 COMM 235 START 12121255214:38:27.281 0 

121212552 14:38 field 1 COMM 235 STOP 121212552 14:38:37.390 10.109 

12/2/255214:38 field 1 COMM 237 START 1212/255214:38:59.31 0 

12/2/255214:39 field 1 COMM 237 STOP 1212/2552 14:39: 12.250 13.219 

12121255214:39 field 1 COMM 238 START 121212552 14:39:24.546 0 

1212/255214:39 field 1 COMM 238 STOP 121212552 14:39:35 .78 10.531 

12121255214:39 field 1 COMM 240 START 12121255214:39:56.46 0 

12121255214:40 field 1 COMM 240 STOP 1212/255214:40:09.562 13.516 

1212/255214:41 field1 COMM 242 START 12121255214:41 :29.703 0 

12/2/255214:41 field 1 COMM 242 STOP 12/21255214:41 :39.515 9.813 

1212/255214:42 field 1 COMM 244 START 12121255214:42:07.93 0 

1212/2552 14:42 field 1 COMM 244 STOP 12121255214:42:15.187 8.094 

12/2/2552 14:42 field 1 COMM 245 START 121212552 14:42:23.562 0 

12121255214:42 field 1 COMM 245 STOP 121212552 14:42:35.265 11 .703 

12121255214:43 field1 COMM 248 START 121212552 14:43:05.31 0 

1212/2552 14:43 field 1 COMM 248 STOP 12121255214:43:15.109 10.078 

12/2/2552 14:43 field 1 COMM 249 START 121212552 14:43:29.187 0 

1212/255214:43 field 1 COMM 249 STOP 121212552 14:43:42.281 13.094 

12/2/255214:43 field 1 COMM 250 START 12/2/2552 14:43:50.984 0 

12/2/255214:44 field1 COMM 250 STOP 121212552 14:44:01 .828 10.844 

12/2/255214:44 field 1 COMM 252 START 12/212552 14:44:12.546 0 

1212/255214:44 field1 COMM 252 STOP 121212552 14:44:26.343 13.797 

12/2/255214:44 field 1 COMM 253 START 121212552 14:44:37.687 0 

12121255214:44 field1 COMM 253 STOP 121212552 14:44:50.31 12.344 

1212/255214:45 field1 COMM 256 START 12121255214:45:32.890 0 

12/2/2552 14:45 field 1 COMM 256 STOP 121212552 14:45:45.593 12.703 

12/2/255214:46 field 1 COMM 258 START 12/212552 14:46:11 .437 0 

12/2/255214:46 field 1 COMM 258 STOP 12/212552 14:46:20.453 9.016 

12121255214:46 field 1 COMM 260 START 12121255214:46:48.937 0 

1212/2552 14:46 field 1 COMM 260 STOP 121212552 14:46:57.250 8.313 

121212552 14:47 field1 COMM 263 START 121212552 14:47:38.140 0 

1212/2552 14:47 field 1 COMM 263 STOP 12121255214:47:47.828 9.688 

12121255214:47 field 1 COMM 264 START 121212552 14:47:57.593 0 

12121255214:48 field 1 COMM 264 STOP 12121255214:48:12.906 15.313 

SUM 448.82 

N 40 

MEAN 11 .221 
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1212/255216:32 field 1 ADD ENTITY p~s 275 START 12/2/2552 16:32:38.171 0 

12121255216:32 field 1 ADD ENTITY P~S 275 STOP 1212/255216:32:44.46 5.875 

13/2/255214:49 field 1 ADD ENTITY P~S 289 START 131212552 14:49:14.484 0 

13/2/255214:49 field 1 ADD ENTITY P~S 289 STOP 131212552 14:49:21 .312 6.828 

13/2/2552 14:50 field 1 ADD ENTITY P~S 290 START 131212552 14:50:08.687 0 

13/2/255214:50 field 1 ADD ENTITY P~S 290 STOP 13121255214:50:15.312 6.625 

13/2/2552 15:04 field 1 ADD ENTITY P~S 299 START 131212552 15:04: 16.953 0 

13/2/2552 15:04 field 1 ADD ENTITY P~S 299 STOP 131212552 15:04:24.171 7.219 

131212552 15:07 field 1 ADD ENTITY P~S 306 START 131212552 15:07:06.796 0 

131212552 15:07 field 1 ADD ENTITY P~S 306 STOP 13121255215:07:12.453 5.656 

131212552 15:11 field 1 ADD ENTITY P~S 314 START 13/2/2552 15: 11 :45.62 0 

13/2/2552 15: 11 field 1 ADD ENTITY P~S 314 STOP 131212552 15: 11 :50.843 5.781 

13121255215:12 field 1 ADD ENTITY P~S 315 START 13121255215:12:04.765 0 

13121255215:12 field 1 ADD ENTITY P~S 315 STOP 13121255215:12:10.359 5.594 

131212552 15: 12 field 1 ADD ENTITY P~S 316 START 13/2/255215:12:44.468 0 

13/2/255215:12 field 1 ADD ENTITY P~S 316 STOP 13/2/255215:12:50.468 6 

13121255215:13 field 1 ADD ENTITY P~S 317 START 13/212552 15: 13:03.546 0 

13121255215:13 field 1 ADD ENTITY P~S 317 STOP 13121255215:13:10.390 6.844 

131212552 15:24 field 1 ADD ENTITY P~S 336 START 13/2/255215:24:10.250 0 

131212552 15:24 field 1 ADD ENTITY P~S 336 STOP 13121255215:24:16.265 6.016 

SUM 62.438 

N 10 

MEAN 6.244 

C# Date 
Time 

Oracle Date Pair Difference 
Time User Action Category Id Description C# Date Time (seconds) 

12121255217:05 field 1 ADD ENTITY DATA 284 START 121212552 17:05:30.468 0 

121212552 17:05 field1 ADD ENTITY DATA 284 STOP 121212552 17:05:39.46 8.578 

13121255214:57 field 1 ADD ENTITY DATA 295 START 13121255214:57:51 .375 0 

13/2/255214:58 field1 ADD ENTITY DATA 295 STOP 131212552 14:58:00.656 9.281 

13121255214:58 field 1 ADD ENTITY DATA 296 START 13/2/2552 14:58:55.109 0 

13/2/2552 14:59 field 1 ADD ENTITY DATA 296 STOP 13121255214:59:03.531 8.422 

131212552 15:05 field 1 ADD ENTITY DATA 303 START 13/2/2552 15:05:45.500 0 

131212552 15:05 field 1 ADD ENTITY DATA 303 STOP 131212552 15:05:53.578 8.078 

131212552 15:08 field 1 ADD ENTITY DATA 309 START 131212552 15:08:31.562 0 

13121255215:08 field 1 ADD ENTITY DATA 309 STOP 131212552 15:08:42.921 11 .359 

13/2/2552 15: 17 field 1 ADD ENTITY DATA 328 START 13121255215:17:38.859 0 

131212552 15: 17 field 1 ADD ENTITY DATA 328 STOP 13/2/2552 15: 17:49.390 10.531 

131212552 15: 18 field 1 ADD ENTITY DATA 331 START 13/2/255215:18:50.812 0 

131212552 15: 18 field 1 ADD ENTITY DATA 331 STOP 131212552 15: 18:58.859 8.047 

131212552 15:20 field1 ADD ENTITY DATA 332 START 131212552 15:20:30.687 0 

13121255215:20 field 1 ADD ENTITY DATA 332 STOP 131212552 15:20:38.953 8.266 
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C# Date 
Time 

Oracle Date Pair Difference 
Time User Action Category Id Description C# Date Time (seconds) 

13/2/2552 15:21 field 1 ADD ENTITY DATA 333 START 13/212552 15:21 :21 .687 0 

13/212552 15:21 field1 ADD ENTITY DATA 333 STOP 13/2/2552 15:21 :32.78 10.391 

13/21255215:30 field 1 ADD ENTITY DATA 342 START 13/2/2552 15:30:28.234 0 

13/21255215:30 field 1 ADD ENTITY DATA 342 STOP 13/212552 15:30:39.984 11 .75 

SUM 94.703 

N 10 

MEAN 9.470 

1JUl61'iltllja :ilU1UAt'\1 ~tl[Ja~ ~lL~G!nl"\HI6I 

8yte(s) Kilobyte(s) t'lJ 
t'lJ'bj~lL~~ 

t'lJ t'lJ'b.l vil\11UlJl~ln 

~lLh 
nlJ 

~lLh ~lL~~ 'bJ'mnrulJU 

1 16 9 25 64.00 36.00 LA1tl\l ~ ntll [J 

5 24 4 28 85.71 14.29 
~ , , 

LFI"5ih1&UJ,..'U 

10 18 8 26 69.23 30.77 lA1tl\l~ntll[J 
25 8 7 15 53.33 46.67 lA1tl\l~ntll[J 
50 13 9 22 59.09 40.91 lA1tl\l ~ nth [J 

75 8 4 12 66.67 33.33 lA1tl\l~n'1il[J 
100 7 12 19 36.84 63.16 lA1tl\l~n'1il[J 
250 6 10 16 37.50 62.50 lA1tl\l~n'1il[J 
500 6 7 13 46.15 53.85 lA1tl\l~n'1il[J 
750 4 9 13 30.77 69.23 lA1tl\l~n'1il[J 

1000 1 3 9 12 25.00 75.00 lA-:ttl\l ~ntil [J 
2500 2.5 1 14 15 6.67 93.33 lA-:ttl\l~nth[J 
5000 5 3 8 11 27.27 72.73 lA1tl\l~ntil[J 
7500 7.5 3 5 8 37.50 62.50 lA-:ttl\l~n'1il[J 

10000 10 3 7 10 30.00 70.00 lA-:ttl\l~n'1il[J . . . 
d ~ 1 Q.I ,., ~ I I 

"1~1~1'l ~. 9 11 fffl.:j f11~ l'l fl fftl 'lHm tl~" f)'lI1t!~ 'lJ'lI tlll" 111m fl Hl~1Ill 'lilt! .. .. 
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'Wltl tl'lfff'jW ffiff~ "hthfll'jfff11:l11ff1f1'.i'jllfflff1l'j,jWcYi1l ffl'Ul1ff1f)'j'jmhn'il 'il1f) 

~W1Cl~f1'.iW1l1111'Yltll~tI trltl ~.ff. 2542 "ht~'iIf)1'jffmnlh~f)1ffijtl,j1l'j,jwcYi1l ffl'Ulfll'j~\PlJ'Wl 

'j ~ 'lJ 'lJ ff 1':i ff 'W t'Y1 ff 'iI 1 mhu f) fll 'j ff mn 'j ~ 'lJ 'lJ ff 1':i ff 'W t'Y1 ff ff m ,j 'W ,j W cYi 11 ~ \PlJ 'W 'lJ ~ '111':i ffl ff 11 { t rl tl 

~. ff. 254 7 UCl~t,j' lfff)}J wi tll 'W '11 ~ f) ff1l 'j l'Yltllffl ff1l 'j 1l'l11,j W cYi1l ffl'U 11'Yl tllfflff1l {fl tlll~ 1t1l tl { ... 

. " 
1'lJi''lJ'jtl~Yifftl'lJH1'W ii~~~tl i,jij 

• Sun Certified Programmer for the Java 2 Platform 1.4 'I1111mCl'U,j'j~~1~1 
.... d 

SUN164456 1'W'Yl 30 1ICllf111 ~.ff. 2547 • 

• Sun Certified Developer for the Java 2 Platform 'I11J1mCl'U,j'j~~1~1 
. 

.... d 

SUN164456 1'W'Yl 8 llmlf111 ~.ff. 2550 

• Certified Information Technology Professional (FE) 'I1111mCl'U THFE08S0001 . 
.... d d 

'il1f) NECTEC 1'W'Yl 13 ll'Wlf111 ~.ff. 2552 
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