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This thesis proposes an application programming interface (API) that 

facilitates programmers to develop any application to connect with terminal emulator 

interface that will be readable by screen reader program. Using screen scraping 

technique, the document object modeling method (DOM) is utilized in the API 

development to categorize on-screen data in terminal emulator into object forms. The 

thesis also provides the tool to generate terminal emulator screen interaction model 

to store data in xml file type. By using this API and the tool, application development 

can be completed without any expertise in the legacy system because the data will 

be collected by skilled users and the rest will be automatically handled by the tool. 

This thesis compares the proposed API with the EHLLAPI (Extended High 

Level Language Application Programming Interface). The experiments are divided 

into 2 parts. The first part is to compare the process of coding and the second part is 

to compare the number of lines of code. The results show that the proposed API is 

very effective at minimizing the steps of programming deployment while reducing 

coding tasks . 
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l'1U1l'11"l ~umU~fl::"'U1~tl ~u1UnnlLfltJUUlJlJLflffi"lufl1tJl'11"lUfl::~"l"'ffiru1ltllolflnfllJ)J1 

~~IiiJU1€"l ~tl"l L;I1 '\. ~ ~tlU t1l;tl ~ c;,Yifl1 c;, (Error) ~1"l1 ~tl1~ Ln c;,fU~1 n fJifJ LU1Unnl~fJtJ Lc;,tJ 
., 

;tl~~""fl1{;utlut~i"l;tl~c;,""fl1c;,~1nfJifJLU1UnnlU1::tJniLtl"lUfl::;tl~~""fl1~~1nm~"lLfl1tUYl 

uflJ Lu~tJu".il1~tl1ltl"l1::lJlJ Lrhfu'I.".2J ~~ IiJU1 n"'1 LtlU~tl"l unt 11 LU1unnlU1::tJ n iUfl::~ ~ i"l~ 

LflitJ"l~n'htJ\lf"l"')J"'I.~ilnfli"l"'~"l~"ltl1~LtluU'lJ"'1~1umnht"lfn~~tltu'l.UtlU1f1~ 
.... ... rJ .. ~ 1" s- '\. ., .J '. I 'i'. I 
fJl'1tJ1U""UfiU~"l ~1'I~"lLUU UmffitlnUlJlJUfl::""IiiJU1~fJUj;Jtlu1::~1U~u1Unnl 

u1::tJntfL"'2J~'btJ'I.~~~IiJU1~1)J11Cl~IiiJU1LU1un1)Jt~iuiiL"tJUJ"'1LtlU~tl~yj1f1fJ1)JL;1'\.~ 

1Itl"lm1LnlJ;tllolflUfl::m1L;tJULU1un1)Jtltln~1nnU Lc;,tJihm1LnlJ;;tl~fl~'\.;tumrunl)J~ufinlJ 

".il1~tl '\.~tl~'\. UzU1Itl"l1~tfLt1niLt1)Jutlfl (XML) L~tl 'I.~~1tJ~tlm1unl11;;tllolfll~ Wl1tJ".i~~fJtJ 
..... s- 0 ~ I"'.¥. ., r s- 'i'. I ... .... I .J s-

Lfi\ffi"l)Jtlm~11~LLlJlJ~1fltl~mru~~)J""Ufi"'U1~tl ~u1LLnnlLfltJUUlJlJLflffi~ufl1tJl'11"ll'1CJn~11~ 

.l'.J '. I 'i'. I • I !'I ,.JG s- 0 ., 0., 

1IU ~fJUj;Jtlu1::~1U~u1um)Ju1::tJnJ;l ~"')JULc;,U1"'flnm11ltl~UlJlJ~1fltl~fJ~QLtln~11 (Document 

Object modeling) )J1U1::tJn~';'l.um1ri1"'U~tl~"U1::ntllJ~1"l 111tl~;tl~fl 'l.uu~fl::".il1~tl1ltl"l 

''\.s- ''I. ~I ., .J '\.s-, , ... '\.~ .l' 1::lJlJLm ".tlFJ UlU1Itl~fJ~Q "lIfJtJ "'''l1tJ~tlm1Lffin "lI"l1U)J1n1lU 

o _.. r.J'\.s-'\. .1" .1 ' '\.s- ., ... ., 
1) U1L~UtlfJfim1LfltlnnflfJl'1fil'1 11 um1uruut"l1::lJlJLn1 "'L1-t)J1::~)JnlJ"l1UfJ~tJ 

., .J '. I 'i'. I • I r" '\.~ ... ,..., 
2) tltlnUlJlJUfl::YiIiiJU1~fJU~tlu1::~1U~u1um)Ju1::tJn~L.,..tl "11 ~Um1L'!Itl)J~tlL""tlruUfl:: 

~"l;tl)JflnlJ1::lJlJLth 
OJ 

., ..... ... '~'\. s- 0 ~ I"'.¥. ., I. s-
3) tltlmLlJlJUfl::""IiiJU1Lflffi~)JtlL.,..tl~"1I um1~11~UlJlJ~1fltl~mru~~)J""UD"'U1~tl 

LU1un1)JL~tJUUlJlJLflitJ~Ufl1tJl'11~ 

., . .., .. .., 
1.3 ,.tl~1n"LL.::"tl1JL"""tl..:a..:a1U'l~!I 

1) yj1mffitlnUlJlJ~'lU~tlU1::~1uLU1unnlU1::tJniL~tl'\.;~IiiJU1UtlU"'flLfI;U~~tl"lm1 
... ,., 'i'. I ... .... I 'i'''' ., , ~. IJ 
L'!Itl)J (;Itl nlJ ~u1LLn1)J LfltJUUlJlJ Lflffi~ufl1tJl'11"l ~"tJ)J1ItllJ L 11 ~ ~~~tl LUU 

a. ~1)J11ClU1 tu'\.;'\. um1L~fl)J ~fl LU1UnnlLfltJUUlJlJ Lfi\~~Ufl1tJl'11"l~~~;fl~fl 

'l.uzUUlJlJn1::u~;tl~fl 5250 t~ 
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, 
"" "t.1 .. ~.I " 1:! b. m1LnU'~tl~fl~'U'1~tl lJ1LLm2-.lLfltl'ULLUULfilffi~lJfl'1t1V1'1~~~~'12-.1'11mm..J"Dtl~fl 

U;Ylfl~~~~L'I~i'U (Session) 

, .. ~ ~" 
Lfilffi~2-.ltl L~ 

d. ;tl~fl~ Q n4' (;I Lnu~~tl~l 'UzU'Jltl~ Ltln~'11L~n{L~2-.lLLtlfl 

e. mru'1;tl~flLLUu4'1fltl~~U1~tl~LnUL"'~1mfil~~ijtlLut'~1'U ~';1jJ'U1~tl~ 

ri1,"U(;l~f.l~~Ut 'Um:fh~~~ L ~'L~ n L~2-.lLLtlfl 

3) mffi(;l~tlULLfl~mru1~Lij'UtJfl~')'UlJitlU1~~'1'1.1tu1LLnffiu1~fJn,r ij'JltlUL'Jl~m1Yl(;lfltl~ 

., , ~.IJ 
IMlJItl LlJ'U 

"'''1 ""I :: ... ~ " 1:! " b . 1~UUVl L'I L'Um1Yl(;lfltl~'U'Ufiltl 1~UU ICBS '1~LtI'U1~UUl1'U"JJtl~fl'Jltl~~nfil1 

~1nfil.l1f)11~LLlJI'U(;I1f(;l'l1f(;lLlJItlf", LVltI 41';", 2-.I~1'1'U 

Extended High Level Language Application Programming Interface 

(EHLLAPI) 

~ 12-.1 11t1 ,j1~ ')ulJitlU ~~1'U tu 1LLnffiu1~fJ n ~'tl1. ~ 'Um"'; 1jJ'U1 ttJ 1LLnffiu1~fJ n,r 

~ij~')'UlJitlU1~~1'U~,~,rtlt~~;~~t;m1Yl1~n11L~'U~12-.111t1th'UL"'''',)tltu1LLnffith'U~U1~tl 



l; _ ... .., 

1.5 '!JU"'8ULL.~'Um1'Mt;t!l 

1) ~n~ LfilN~1'1-:J1:;tJtJLri'1 LL~:;~mnJfutll-:J1:;tJtJLri'1 

~ ~~ ... .,J.,J ~., , 
2) I'In~LYlfil ~U~~UYlLnU'l'Dtl-:JntJ1:;tJtJLm 

~ .. .. CI .!! _~" .,J ~ , , 
3) I'In~ 'lLfil1'1:;~LL~:;LntJ1'l"'1'l~fil'l'1~l'ttl~m;r'Dtl~~LnU'l'Dtl~1:;tJtJLmLL~:;1:;tJtJLm 

4) n'1~u(;ln~fJYlfL um1tlfutll~1:;tJtJLri'1 

5) tlfln LLtJtJ LL~:;li' IiJU'1 fbU~tltl1:;~'1U L tl1LLn 1~tl1:;tJ n,) 

., ....." 0 _ I" or. ., .. ., "~tl ... .01 
6) 'Vi ""U'1 Lfilffi~~tl~1'1~ LLtJtJ~'1~tl~ mn..J!lff~'ViUfintJ~U'1"'tl ~ 1LLn1~ L~UUUtJtJ Lfilffi~ 

tl~'1UYl'1~ 

o .J 'tl ~tl tl ....l ",J' 7) Yl(;l~tltJm1Y1'1~'1U"Dtl~ff'lU~tl 1:;~'1U~ 1un1~ 1:;fJn~YlQn~1'1~"DU 

8) ~rtl~~LL~:;{~~'11YlU'1U'ViU~ 

--" ... ... .. 1.6 r".~1U"""'''t;t1n~~!l1U''Ufi 

fi'lU~~~"Dtl~~'1u~Ylmil'Viu~;l1.~fun'11~~~"LijutJYlfil'l'1~~"D'1m11.~LLri 

~'l~~ "Terminal Emulator Wrapper Application Programming" L~U Cl'1'l1 i~ 

The National Conference on Computing and Information Technology (NCCIT)" 

.oI.,,J' .. ., ~~ ... " "tl 1. ' 
'11~'" (;l"DU ru ~~'1'lYlU'1~m Yl I'lL U ~~U'Vi1:;"'tl~ Ln~'1'Vi1:;Ufil1L ~Ufl ~L Yl PI Yltl 1:;~'l'1~ 

, ., ... 
'lUYl 11-12 'Vi~1i'Jl'1fil~ 2554 
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"" \1,,,,2 

2.1 n'l'l\lrutJt~~\J'.JLfh (Modernization Legacy System) 

1~UULfhLil'L.!1~UU'n'L.!1~1~qj~\ln~ItJ'L.!1U~~14111fJ1'L.!tl~ffnnJ1Lil'L.!~fJ~L'l~1 

~~1fJaUtJ 1~UU Lri1'ntl~U1~tl~ff nffi~ fI~\l n 14 Lil'L.!un'L.!~~ n~1 ,rev1 'L.!n1nULfI~tl'L.!~1n"'ntl~Um 

~'lfJiJ,,4'tJ1'L.!~~1tJ 1 I\1UL'IIU n11Ltl~tJuutl~~n!l1l1tJ1'L.!tl~ffn1 n11Ltl~tJuutl~~n~ tnn'w~~1'" 

n11L~~L~~fI'l1~JJitl~n1ntl~1~UU ~~~~1,"JJitl~ijn1nJrutlt~1~UUL~th;l~1~fI'l1~JJitl~n1~ 

Ltl~tJ'L.!UtlM ttltl~ ~ ~tl", L 'l ~ 1 cJ1'L.!~ ru ij ~'1Itlutu~rt~ ttl6~t) ntu~rt~ U~ ~ujtl LVI fI L UL~!i ~ 1~,jtJ n 

...: "..I ~. "../0., ~1'.l' o,,,,,~,, 0., .. .l' ~., 
L1~~1e:'VI"~~1nJ~U1'V1U1t~1m~rw~uu ~~tJ1n'nU 'VI1 ~~fl1 ~"D"1tJ ~Un1nJ1t~1n~n~~'nU,"1~ LLJ 

~'ltJ Mihaela Carmen nu Gabriel Claudiu [5] t~~(;I~~fI'l1~~~tJ1n'tl~L'VIflL'L.!L~ii~~1~,jtJ 

tlth~1l1~ LflUtl~ (COBOL) ~~ ujtl~tl~n11~~4tllJ~"1n tyM;tllJ~'1Iil~ LflUtl~ ~'L.!'VI1~L~m 1 'L.! 

n11~~n~tl41LiluJJitl~L;tJUn11~I'I~tl~'ltJ1l1~LflUtl~L'Vht!'L.! "~L,"Ut~11n11U'VIU~~'ltJ~uu1~~ 

il 
_..1 ... ../ '."1' .., ..I 0 ,,, ,.., ,,, " J'il "" 

L~m 'L.!'l1J'VII'I'VIq(;l U~uev~1~~n 1 'VI 'VI 1 ~~~~1tJtl~flnffi~ ~'1I1~UULn1L~~1'L.!L 'L.!LYi11~L'L.!tl~"1n 

~tlM1f1;~~tlttl;l 

1) fI'l1~iu'tl'L.!'ntl~1~UU (Complexity) ~'ltJ'U1(;1U~~fI'l1~L;11" 1'L.!i'l1~UU~tJ1n~~ 

'tl~1~UULri1L(;ItJ~'l'L.!t~qj vh1,"n114'(;In11L~tl~(;IfI'l1~iu'tl'L.!'tl~1~UU'W~1~11Cltl1~1CUfh 
~ l' "" ~"J... il 1: 0., ..I, _. ,., ., ' ~", , J' 
LI'1 'I~fI'l1~"DU'ltl'L.!'L.!CltlL 'L.!"Dtl"1n(;l~1n'VIq(;l L'L.!n1nJnJut~1~UULn1 fI'l1~"IIU'ltl'L.!~1~ 1 L~~1'L.! 

" .. 0 il ~ ~ d ,,, 
- n1n1(;1Ltln~11f1'l1~lJItl~n1ntl~1~UU 'I~"1L 'L.!l'1tl~n11~L"DfJ'l'l1ev1~UU~1 ~~ 

'tllJ~L~~L~~1'L.!~~~'1(;1~1tJttl 

- JJitl~uniJev~1f1'l1~'WUU'L.!tl'L.!'tl~n1nh~1'L.!'tl~1~1.JLfh ;~1"'l~~~ ~~ni'L.!n11 
o 

'VI1~1'L.! n111"'l~1~UU U~~filruJl1Yi'tN1~UU 

" " ~ ~ .~ ::l "" il.l' , ., ~ , - ~tl~n1ntllJ~'VI~L"D~u1~1CUU~~L"D~"lruJl1YiLYitlL 'L.!Yi'L.!l1'L.! L'L.!n11IJ1(;1¥'4'L.! L" 
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., 
"~"'fl1tJ'!J~~1:;1J1JL(h 

I ., 

- ~~~ffi~f1J';(~41n(;l'!J~~~~,rn1L1.fl:;LRNn1~Ll.fl:;m~lJi(;liu't~h~nu"'l"~~~ffn~ 

(Software Technology and 

't '" 't IOl'I.J ~... '" 'l 't ... ~ ... Engineering Process) um1~11~1:;1J1J'!JU1jj11 "''lI ~1LuU'Vl~:;~~~~R'l1~L'!J1 ~ U'Vl~'~I'!IL"D~fln 

'!J~~n1:;1J'lUn11~~'ln1~ 

3) R'l1~L~tJ~ (Risk) ltfl1tJ~~,rnn1jj11R'l1~lR'l1~L;1't~'lun1ru~1~(;Im~R'l1~L~U~ 
../... ~-! ~ 't 't -., ~ 
'!I~~1~Lnjjll~1nR'l1~ ~L"D1 ~ U1:;1J1JLl.fl:;'lfim~(;Im1fl'l1~LaU~ 

~~LI.~'l L(;ItJl~Lnt;lL~~1nmffi""L(;I'VlL'l~Hu'tlt,.]1 ~~t;lfl~(;IL'lfl1 ~~ti~LtlUfl'l1~L~tJ~~~1';CUlJi~ 
... ,.J • I" .1 

fl'l1~~ LtltJ 1J)1""'!J~~1:;1J1J Lm'Vl\jn u11Jul~ 

5) 1'(JI'lU1:;~~,r'Vl1~111n~ (Business Objectives) ~'ltJ~1JU1:;~1cu~ij~~'!J~~1Jm 'tu 

~ I" .1 I ~ ~ ~. I" I .1'... ~ ..I. I" .1 I ... 't"'~ l' ... 
mruruul~1:;1J1JLm L~tJ'Vl'l Lu~~Rn1L"'fl1U~R'l1~'I~~m1'Vl~:;uruul~1::1J1JLmL'Yi~ It L"'~1'!1~ 

~~ n;UL~ ~~ LRUij~~ ~'ltJ ~1 'l ~~ 1 tJ~fl jjII fl~ ~~ LtlUU CU lt1lt1 n~ 1 LnU~1JU1::~1 CU'Vl1~ 111n~~ r11ltUjjII 
., 

n~1~yj1't,"mruf1JU1~\ln~~L~nR'l1~;i~'t~fl~LU 

... ., . 
2.1.1 'l'lIiUU1n1'~1J1JLn1 

uj~L11~~1~cu1~1nztl~ 2.1 LI.~(;l~ti~~1'''-Iu1mn~~1:;1J1JL(h [3] L~UU:;(JIN 

LI.~(;l~ti~m~L;j1JL(JI'!J~~R'l1~~~~m1'Vl1~11~n~ (Business Needs) 'tU'!Jcu..~L~U(JIN;;1JLI.~jjII~ti~ 
.~ .. ~ I.J.....: .l' ... ... '1~ .. I ... ",.l'.. ... 
11~n"Du'!J~~~:;1J1JLm'VlCJn'Yi"-lU1L""~'!JULffitJ 1 L""~ L"D~1U ~:;LltU'l1~~1:;1J1JCJn~~1~'!JU~1 n~:;~ 

o ., 'I'" " .. .. 
mru1t~~n1fi (Maintenance) LU~:;U:;L'lfl1t;l~~1L""~(JI~1J~U~~R'l1~t;l~~m1'Vl1~~~n~ ~~L'lfl1 

ChULU R'l1~~~~m1~1niu~uU1~1~1~Cl~:;ihl~fn1filJi~LuL~iin n41~~~Ltlu~~~ijm~ 

ufuUl~~:;1J1JLfh (Modernization) Ll.fl:;uj~ U1~1~11ClUf1Jut~1:;1J1J Lr11 L~iin n~:;~~~yj1m1 
..l 't I LI.'VlU'Vl1:;1J1J lt~ 
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L'l1\'l 

"' f1l'l1~ LL(;1n lJi1-3'Dtl-3 UlJifl~''l-3 L 'lfl1 L'I-3nfl1'ltltln 1.~ L'I-3lJitl h1\l 

1) mnht-3fn~ ~tln1~U'lUl11.f1L~tlLtI~tJuutlfl~un1.'D1~uulJi1-3 1 ~-3tl1~Lilu 

t1futlt-11U~'lU'Dtl-1~'lulJitltl1~~1ulil<\l-11uufl~~miflJltJn11~'Dtl-11~U 

fl11 <\I~1tJ t um1iht-3fn~~~L ~~~u 1.t11J11~ mfl L'lfl1 

" ~ 'I 'I 1.".l'.../ ~... ~I.I 'I" -
fII'l1~1f1l'l1~L'D1 L~ LU1~UU ~tJ1n'DU tjj-3tl1~~tl-1~m1HnHU L~Umfll'lnn1 

I I I I f 

• I'" • I ' ......" .... If. I ~I" ... 
m1LufltJuUlJfI-11~U1JLn1LVitlLVi~f1l'l1~lJItl~n1rf1~~1n~fI~ LlJLlJULHH'YI 

tJ1n~u~tJ 1 UfI~tl1~~-1~fln1~'YIUlJitl~'lU~U 11.~ 
.. ...... .l J '" '1.' 

2) m1tl1utlt-11~UULm ~~~m1LtlfltJUUtlfI-1'Y1~1n'UUIJI~~tJ~fII~1~UULm ~tl'J 

_ •• 1 r r ~ I'" .1 ' 0 'I~.I... ~ .1...1. 1 "lru~~UIJI'Dtl-3tjjtl'nIJlU'l1 n1run.Jut~1~UULm~~fII'lru1~1 L'D~tl~fII'l1~~tl-1m1n11LufltJUUufl-1 

~~1mnUn~1~~~U1t~fn~1.~ LLlJi6~f')-1LnUn1~U'lUm1'Y11~~1n~~in 1 Ltl11.~tl~ mltlfutlt~ 
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- I" tI ~"" ., ..r m:n..J1U t-:! ~1iI 2 ~n~t1.I:: 1iI-:!\I 

m~t1futI!-:!uuun~fWJl'1'l (White Box Modernization) mnlfutlt-:! 

ttl1un1~~-:!~tlLU\I~inm1'J1tl-:!m:rvh/lfil'ln1ffi~\lniu (Reverse engineering) tlilfJ't::L~m;tl-:! 

nuztl UUU'JItl-:! Llil UJ\I m 1~-:!;tl~~tltl n't'1 n tfl iii LlilfJ1.; n ~ tn~;jtl1::ft'Vlfi/nYi mfJ L"rl::~1fllil L ~tl 

,j'1 ttltlfutlt-:! 

mnlfutlt-:!uuun~tl-:!~'1 (Black Box Modernization) mnlnnJt-:!uuu 

n ~tl-:! ~'1't:: LU\lm 1~ n~ 1t1 UUU;tl~~,j'1 L' '1 U~ ::;jtl~~,j'1tltl n'JItl-:! 1::UU Ul '1~ l~'ri' \lfinu m 1 
OJ OJ OJ 

, ~ 

LLUUn~tl-:!~'1~n't::~'1't'1nn~i)fim1U1Uil-:! (Wrapping) ~-:!LU\lm~tl~~1::UULfh~,)f.J'i'\I'JItl-:! 

'!itl~ ~ U 'l f~'lItl\l"'l '1~oju;tl\l~'W~'1 LiI\ltltl n ttl u~::,j '1 L~\ltltl~t \lpJ~ 'l\l(;jtltl1::~'1\1~1. ~l,j n~'1 n~ 
-.. ":'1 'I ~ .,j ~ _!"" ',1 't1 ..I",J' ~ •• 1" 1:",1 , 'lfiU1tJYilJ-:! Q n L"D L Yitl~U"'l'1~ u.J L 'JI'1 n\l1::~'l1-:!fi'lW;)tl ~::~1\1'Vl~rl-:!'JI\I LlilfJ'!itln f;JU 'l.nUfi')\lf;Jtl 

, ~ 

t1~::~1\1ii ~tl-:!n1ru1~'11'l~ n\l tlilfJ~\I t't UlJ! L~fJ-:! m 1~ iii (;jtlll'1fJ\ltln LvhU\I 

..I '!"I " 'I ,,J' :: _.r 0 1.~" 
3) m~U'Vl\l'Vl~::UULm LlJ\lm1~rl-:!~::UU L~~'!I~1'Vl-:!~~1iI 'lfi\l't::Qn\l'1~1"Dn 

lJ!tlujtl~::UULfh'W~1~'11C1L~~L~~"'l1~JJ1tl-:!m1'Vl1-:!~~n't~vf-:!~~liIflnUfl'l ~1tlujtlm1t1futlt-:! 

1::UU Lrh UJ~1~'1~C1Yi11. ~;jtl1::ft'VlfiIl1Yi t~~1fl;j fI'11. ;~1fJ~~-:!~'1 n m1U 'Vl\l~~::UU Lri1't::;j "'l1~ 

L~m 1JI'1~~'1 ~,)fJ ~-:!~'1 LiI\lJJltl~;j mnl1::Uj\l"'l'1~ L~fJ-:! L~fJritl\l 

2.1.2 ~fIf~n'l'l~i'ilun.1J"'il-.1'lZ1J1JLfh (Software Reengineering) 

~fiI'lm'ffilitl\lniuLU\lztluUU'!Itl-:!mnlfu1.~Yi\l~~fJ~\lLlilfJm1~IiI;tl~1nIilU~:: 

mru1t-:!fn~~::uuLri'1~~tJ1\1n'w1.;L'Vl"t\lL~tI~~fJ1.~~ 

tltlmu\I 6 t1~::LIl'Vl fitl 

1) m1LtI~fJ\lLih~~'1fJ (Retargeting) LU\lmnlfutlt~1::uuLri'1ttlJ~1::UU 

(Revamping) 

u't,u'Un1nlfu~'l\l(;/tltl1::~'1'U't::tl~1.\lpJ'JItl-:!m1Yi'1-:!'1\1tJ1\1L~ULUrl1L'!itlfU'Vl\l~~U1'ttl~L;m 

m~~..r IiI~U'11. ~~'lI,)fJ L ~tl "'l'1~~'1fJ ~tlm~ 1. ;-:!'1\1 L~fJvf'ln~1fitfLij\ln'1nlfutlt~1::UULri'11. \I 



9 

im~tN::nfltl-3~1 LL~~~~\1nLffin~1ilfiftn1ufHfilnliJ-3 (Screen scraping) L'VIfililfilftnruftLflnliJ-3 

(Q</I..I .. ....J'..I,,"" .. "..I it ~ 1 """" • I"" • 1..1 
\.tJ.J'VI 2.2) 'I-3L'VI"'U"'U~~LmJ'l'lltl-3n1Jm1~-3'11tllJ~'VILLft'M~~tl'J Ull-''IItl-3J;l'ltlnM1 LL~~uruLu~tJU 

LL'VIU~~'ltJ~'lUtJ1tlU1~ft1Un11~nftlTtJ'l~tl 

if~,uuilL",itJ-3ijtl~1n~1tJtltln~1~1~"htJ'luL;-3111ii~ ~1nl.!~~tl-3'11tl-31~1JLfh 
~I"".I 'l"" ..14.!'t" "."1' ..I ... .l' .oI.J .1 'l .. "" m.u11Jul-3 Ufln~CU:;UIJJ ~LLnu'U~1'V1LnC'l'llU LYil1~LUtl-3~1nrt'lUu1~ntl1JJl1tJ Unmfil-3 

L ~ijtlUL~~ 'W't~ilmffi ~"1 'l ;"'1tJ 'l umro1l-3fnM'lLLtJ1tlti1-3 'l~ L'VI ",ilfilft nruft LfilnliJ-3ti-3Qn 'l; 

U') 'tUft1'l-3~'lUtJ1tlU1~ft1U LU1LLn1~U1~f.! n ~~iin ~'ltJ 

Internet 
Legacy Server 
System 

~ 
,,--.. ... _._--
~unction 1 , 
J--/Fut/ction 21 

y 

Text ~reen ~ - ase 
Screen 

..... . __ ._ .. + Scraping Tool .-._ .•. _. __ . GUI 

ztJ~ 2.2 m1LL'hJYitJ-3L~tJn~~ftn1uftLfil1tlt1-3 (Legacy System Wrapping using Screen 

Scraping)[6] 

3) 'l;~'lUU1~ntl1J~,)L~ztJ (Commercial Components) Lilum1LL'VIu~L~~~'ltJ 
~" 0 .. ~I..I "" ''l'' •• 1.... ..I~1' 0 't1' ~I.I .. LfilC'lft,)L1'"tIU'VI'II')tJnUtl'J U'VItl-3J;l~1~1tll1J;lLL'l1 m1LL'VIU'VI L"'C'ltl,)~~,)LLun I'ILuU 2 u1:;IJ)'VI filtl (1) 

~'lUU1~ntltl'lltl-3LfilNft1'l-3iUl1U (Infrastructure) (2) ~'lUU1~ntltl'lltl-3~-3n.fu 

4) m1LLU~L~C'I'IItl-3LU1LLn1~ (Source Code Translation) Lilum1Lu~tJUJl1M'l 

'IItl-3 LU1LLnw 'l U1~1J1JLfh 'tuti-3Jl,)M'l~ftlTtJ 'l ~tln~') L'1iU m1LU~tJU~1nJl,)M'l Lfiltltlfl 'tUti-3~,)'l1 

(Java) 

5) ~~L~'" (Code Reduction) Ltiumru1Lfl"'~'W~,)Lilutltln'turitlu~~~,j1m1 
J " ~"..1 ... 't. I "" •• 1 .. J 

L"'~!lUtJ')tJ Lfil~'VIL~fltl utJ-3LLYi~J;ll1tlWtlU 

6) m1LU~tJULLU~-3~-3n.fu (Functional Transformation) LilumnJfuUt-3 

LfilNmntl-3LU1LLn1~ (Program Structure) fil'l1~Lilunq~ntlU'IItl-3LU1LLn1~ (Program 

Modularization) LL~~m1Yi1~1'I,)n1W~tluni1J'~tllJfl (Data Reengineering) 
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2.1.3 ~n1nJnJ1..1tollr.:\J\JLrht"!I'l.j;Wl'lfl~1JJLi!loll (Risk-Managed Modernization 

Approach) 

ellE-------< 

~I..I odI r.I'" .1 ' 
t u'Yl 2.3 n1~1J'lun11L~~nn~,!'Ylfi1Jru1Jl.:j1~1J1JLm[8] 

L~~t~m1tlfutlt.:j1~1JtJLri1Ltlultl~th.:j5jtl1~i'YlfiJ11'" 41L1ju~~.:jijmm4t11N1 
,.. ..j ..I....J' • 1..1 ~ nl"" . I ' 

n1~tJ'lUm11Jl1.:j 1 L"'~~~fil'l1)JL~tI.:j'YlLn~'!IU [3] 4t1nlu'Yl 2.3 LL~~.:j'!lUIJl~um 1tJ1Jt.:j~tJtJLm 

~... ..I ~... ...., .,.J' 
~~tltJrn11fil'l1)JL~tI.:j ~~tI)J11t1~~L~tI~1Jl1.:j 11MU 
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... 
Yi~"'2-Jr;,lu1::uuLri1 L~LLri ~1;~1u1::uu f'1UYlr;,~t1U1::UU f'1U';IiJU11::UU f'1U~LLfl1::UU ~nfh 

c. ;t1~1rir;,~h~ 1 
II ...J~.!"I...J II ..l 

d. fiI,)12-J(;1t1~m1Y1 ~ ~,,"'U1Yl 

3) ihfl,)12-JL;hl~1::uuLri1 (Understand Legacy System) L~t11\h;11~ 
... 0 

LfilN~~1~Yi~"'2J(;Irit1uYI~::fi1n1nJfuut~5'::utJ iju1::LtI,ull,)tll,"L11~12J11(lri1"'U/iII%m5' 

ufuUi~L~t1~1~~n~t1~2-J1n~~~U 

4) fi1f'1,)12JL'11~LYlflLULflu~ijt1~ (Understand Existing Software 
o ... 0 

Technologies) L/illtlYi,)LUUU ijLYlf'1 LULflUt1~ 3 n~2-JYlQnU12-J1~~11ru11um1ufuui~1::UtJLri1 

a. LYlf'1LuLflti~1.fLum1~~1~1::UU 'l~LLri J11~LLfl::l1U;t1~fl'Dt1~1::UU 
'i' 'i'''' ., 1 o...J... l~l ...J 0 1 ...J ! b . LYlfil~U~fltl~2-JtI,..2-J YlUtl2-J2J1 '11 Um1LLYlUYl1::UULm U'1I,)~L,)fl1UU 

'i''i' ... ..lo 'i'" ... 'i''i'''' oJ., ... c. LYlfil ~U~fltlYlU1L~Ut1 ~/illtltol'D1t11::UULr;,2-J LYlfl ~U~fltlmfl1U2-Jn~::2-J 

fI,)12-J L;h riu 'l~ LLfl::ij LfI~-3ijt1~lI')tI~uu~,+u 1 '" ~~ IiJU1 ~12-J11(l 
.1" .1 0 ~1I'i'_ ... d II .l' 
u1Uui-31::UULn1 L/ill Wltl2JfI,)12-JLl1t1~Ut1t12J1n'DU 

5) U1::LiJULYlflLULflU (Evaluate Technology) ujt1LrlL;11~LYlflLuLflti~ijt1~LL~,) 

,!U mnJ1::LiJu~flLYlfil LULfluihtlu~,)uLL1n'Dt1-3m1~~~~,)uu1::nt1ulJi1~ 1 ~L~tI,);£I~riu 

~mif(;1t1nn2-J~l;lu5'::uu 

6) ri1",u/iII~mif(;1t1n112-J'Dt1~1::UULtJ1"'2-J1t1 (Define Target Architecture) L~t1 

LL~r;,~n~~(l1if(;1t1n112-J~~::1;riu1::uul"'~~'l~fun1nJfuui~ 

7) ri1,..ur;,nflfJYlflmnJfuui-31::UU (Define Modemization Strategy) ~')tlnfl 

.. ..l .... I ~... ~., 0 .I..l. I 0 ~ . lot! 1 0 1 ...J ... 
fJYlfiYl2-Ju1::¥'lYlfiJ11l'f~::LUU(;1')m,..ur;,m1LufltlULLufl~~1n1::UULm Lu~1::UU,..2-J U'Dru.,~2-Jm1 
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Modernization Strategy with Stakeholders) 

9) tJ1~lJ'1n.1."mtJ'1mj;h-3 1 ~llfl-3lrlumnJfutJt-31~lJlJ (Estimate Resources 

for Modernization Strategy) 

2.2 tt.l'lLLn'l~Li!J'ULL\J\JLAltl~t.II11!J"1~ (Terminal Emulator) 

lU1~lJlJLfh LfilitJ-3tJ~'1tJ"''1-3tu 3270 (3270 Terminal) LtlU1~lJlJUJULvlffi"JIfl-3 

lJ1';'" 1.tliMilJ (IBM) ~1.~fufil'J'1lJiltJlJlJ'1n~~~ 1 u'!l'J-3U 70 U~~ 80 U~~U-3fil-3Cln l;lJ'1'i1un-3 . ~ 

.... .. J .ctI " ..... 
U'iI,lJU zt1UlJlJLfil1fNtJ~'1tJ"''1-3U\lntlflnUlJlJLVifll''JIU~~-3~~UlJlJUJ'''1n t~tJlJ"JIU'1~ 24 um U~~ 

80 filtlilJU 1 um1L;tJU ttJ1UmlJ ~~~U'1~'1 Ltlulltl-31~1.J~'1U ,"U-3LUUUm U~~filtlilJ,rL ~tlU~ ~-3~~ 
" , • "" . J.J , "",I" .J ,,, ~I 
"JItl2o!~ ~UUIJI~~,"U1 "JItl2o!~L,"~'1U'iI~\lnrt-3tltlnlJ1 ~UoIl LJulJlJm~U~"JItl2o!~ (Data stream) "J-3 ~"JILlJU 

. .. 
i'J1Jtlnrl'1;tl2o!~Yi~-3tltlnlJ'1,ru'iI~1~U~IM~~fltlnlJ'1tlti'1-3'l1u~~U~~-3j;lN~'1U,"U-31.,"UlJu,"U'1'i1tl 

" .Jcr" , .... ! II.J !~ ... 0 

U~~I'I'JtJfil'J'1lJ"'LUULfilffi-3tJ~'1tJ"''1-3tu 3270 'MUUn1~U~"JItllo!~"'\ln~..:ItltlnlJ'1UU'iI..:IlJm1m,"u~ 

nm1~..:ItltlnlJ'1LUUlJ'1j;l1l'1U"JItl..:ln1~U~;tllo!~ 3270 U~~uitl1.tlihtilJ~~j;lLfilitl..:ltJ~'1tJ"''1-3tu 
" • .1'..... ~I ... ... " 

5250 n1~U~"JItllo!~m~'1Un\lnVi~U'1tltlnlJ'1LlJUlJ'1j;J1l'1UflnlJ'1j;l1l'1U filtl n1~U~"JItllo!~ 5250 

u~~q 1'I.y;'1tJ~..:I n~'1tJlJ'1 Ltlum1~..:I;tl2o!~ 1 u1tJ UlJlJ ASC II U~~\l n 1 ;nu t~tJu Vi~~'1tJ 1 U ttJ1unffi 

tJ 
.. .J •• 

1~!J n IJI Lfil1tl-3 UlJ"JI'1tJ 

LfilitJ-3tJ~'1tJ.,,'1..:1 [2] "Jtlvll11 U 'J fL ,"fl1;f'il~yj'1 m 5'~11-3 n '11L~fllJ j;jtl1~,"rl '1..:1 Lfili.tJ-3~n'htJ 1.tJU-3 LflitJ-3 

LUJ,hmViflHuutl~filtllJij'JilLfil;U (Personal communication) Ltlui'Jtlti'1..:1"JflvllJi"u'JntJ1un1lJ 

LatJuUlJlJLfilitl-3tJ~'1tJ~..:ILtlu~iij;J.nn.leri'il'1n 1.tlULtilJL'!luL;!tJ'Jnu tl'ltJim~tn.l~m1l~-3'1unJ..:Ifil..:lhi 
.. 

UlJlnlJ11..:1nU m5'~IM~~,j..:l,"lJ~nU-3Ltluimtn.l~;tlfil'J'1lJL'!luL;;tJ'Jnu ,"ffiL1tJn1.~rl'1LUUm1 

o " .J tJ .J ''''''~,,,. ~. 
'iI'1~tl-3,"U'1'i1tlLfil1fl..:l ~'1tJ"''1..:1LVitl ~,"~~"D ~"JI..:I'1U~'1U1~lJlJ ~filN"JI'1tJ 
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~. I .. ... I "". I ., ..Jl~ ..,., 
uJ1unnJLtUJuUt1t1LflHl-!llJfl1tJYl1-!1).JflfJ~fl-!llJ1:::LllYl~fln 1 Y1:"11 ~um1~"'~flnt1 

1:::t1t1Lrhi'JLl.l ~fl 1.l1:::LllYlL;-!ln~).J1:::LijtJu (Block oriented category) L"lIU Terminal tn3270 

'" 
oriented one) L"lIU Terminal "fl-!l~1:::QfI Vt: (Vt52 , Vt100, Vt220, Vt320, Vt420) 1.l1:::LllYl";-!I~fl-!l 

.. ..J ~ ..I I'" 
(Communication Protocol) L'YiflUflml.lfltJU"Dfl~flYlU~n~1-!1nU 

1 um1U~ f;I-!I ~fI"fl-!l 11.l1un1).J L~tJUUt1t1 Lfl1fl-!ll.lfl1tJYl1-!1tU 3270 WU1~fl~ u~ f;I-!I ~fI 

tJnLffin~1Vt1L"!IUL~iu~Ll.l"!l (Presentation space) 1;lum1u~f;I-!I;fl~fllkl-!l 1 UfI:::ruHl-!ln'W 

LL~~-!lL~i"U1~ 1~tJfi1-!1~-!I~1nUt1t141f1tN 2, 3, 4 UfI::: 5 L11~1).J1:i't1Lfttlnl-iiUt1t141f1fl-!l"U1~ 
" l~cYL~ ~-!lulJ~1~\A1~fl,rU~:::'WHl-!lrunj;l1).J 

0 ., .. 
U1J1J~1fl!l-1 um rI!lfl)J~ 

(Model) (Rows) (Columns) 

2 24 80 

3 32 80 

4 43 80 

5 27 132 

;fl~fl41iJifl-!lYl11t11Ji1U~t.i-!l"fl-!l'Yi1L"!IULj;liU~Ll.l"!l~i4;fl~flt1:i'~fl~ Ut1UU~UIJi1U~t.i-!ltUU~fI::: 

Ut1t141f1fl-!l~\A1~fl 'Yi1L "!IUL~iu~ Ll.l"!l ~ iJiu~ ~1 U ~t.i-!l~ 1 ufI:::iu~ f;I~41U'JU~-!I~ ~'ItN 1Ji1U ~t.i-!l'Yi1 
I Sf I Sol" 

L"!IUL~iu~Ll.l"!l"fl-!lUt1t141f1fl-!l~\A1~fl,rU 1 L"lIU Ut1t141f1fl-!l~\A1~flYi 2 ij";-!I~U 1920 ~1u~t.i-!l 



l.r!e~ 

S .\.J,. 

00lIO 
OHIO 

1:20 

2.2.2 i4.tLU";LtftULMoUU1ILUIIf (Fields in the Presentation Space) 

~~r;i'lUYi1LtlUL(;Iiu~LtltlLLU-3tlt1n\~dju 2 tlU'" fitl 

1) ~~r;fijltlLLUU (Formatted Field) 

2) ~~~ilztlLLUU (Unformatted Field) 

14 

Ll1~'nJ11Cl L;tlU;tl~~ t", 1 n\~~-3 \t1t u~~ ~UJilztlLLUU LL~~tl-3 LL Ut'"l~1 UJ Lnu 
, ... , 

tU~1LL~U-3'J1tl-3LLUU~1~tl~~U1'"1tl LL~::llJtl-32Tut'"l~1~U1'"1tl,ruUJil~~~\lntltlnLLUUlJ1t~thu 

t- 'I __../0 'I ../~I ~"'_I ~ ~ ~.t1... "1: ../lft-... --
'JItl~~ LUU1L'lWVln1~U'" LU'JIW::Vln~"'VllJt uLLUU L(;ItlVl'l L lJn'"l::lJ"Dtl~~Vl L",ron111::1i'!lUI'IU~ 

tl~ n11L;tlULtl1LLn1lJL~tl~~;tl~~~-3tu~~~L~ih;f~tl~~'"I11W1~tlU\'JI~1-3 1 ~'ltl 

2.2.3 .n'l!t=u~41i4." (Field Attributes) 

LL~~::~~;'t.UYi1LtlUL(;IiU~LtltI'"I::t11::ntlu\t1~'ltlIilWin~w::~t;n1~UI'I;tl~~ 

LLUU~U'ltl\UVl1~riU~1LL~U-3,rU ;-3U 

1) 'JItlUL'JI(;I~lJllJU'JItN~~c;l 

2) ~~~\ln~tl~riuLL~::UJ\ln~tl~riu 
-- t- ../ 'I ." 0 'I :':1 .. 

3) '!IU"''JItl-3'J1tl~~VltltllJ L~n1~UI'I~~ LUn~(;I 

4) n1ru11nn'JItl~~~~ 

5) ~1LL~U~~~~~\ln1::1i~'ltJLfiltlfLtltlf 
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2.3 ntl~i.nh.LJitnm./l'll'8u::\J\JL1h 

n 1'l~~~tl~fl ~'ltJ~~ nffi~ Lfln1iJ~~1 dj'LI~tl~ L;; "'l'LI,jtltl'l::~1'L1 ttJ'lLLn :lJtl:::fJ n r;l 

4l1nLfllJ1iL~Yn::~Qn~11~~'LI'L~tJ~~Il.n.mf'LI 1 "'l'LI,jtltl'l::~1'L1'Ltl'lLLn'llJtl'l::~nr;lL"uh;f4l::li1 

~\h~L~tllJ,jtlnU'l::uuLn1LLfl::~1lJ1'lCl"~fhi~LLfl::~-3'tl~fllJi'H1 tltlnlJ14'~ItlLLuuL~l.i1.~ "'l'U 

~tltl'l::~1'U'Ltl'lLLnr.wtl'l::fJn~QnL't'LIn11li1~nffi~Lfl'lUU~n'Utlri1~LL~~fl1tJQn~n~1 

HLLAPI (High Level Language Application Programming Interface) ~~n1~'LI~'L~tJ1Jm 
.. q cr .. ~~ .. I I'" tV .:..... 

~tl1JLtllJ L~tl~"D 'l'Um'lLlItllJ~tl'l::1J1JL)J'UL~'llJeJ1'U n1::LL~lItl~fl 3270 LLfl::Qn~""'LI1L~lJ~lJL~tl 

~,tNfum~~'tl~fl~.h'LI n1::LL~'tl~fl 5250 (5250 Data Stream) t'l.l111tJ~i~LLfl::Qmtl~tJ'U~tlLiJ'LI 
.. 

EHLLAPI ~i~4l1mr'LILtliiLtllJL~il)Jijtln1J~'ULlJltlfL'LIYlLtl'LI~LiltJ1~Yl1in~tlll (Internet 

Engineering Taskforce) [7] L ~tl~""'LI1~LLfl::'tlrh~'LI~ L 'LIm'lL;tJ'LI 'Ltl'lLLn'llJ'l::il1~~ L~tlL~1il~ 

;;fl~fl fltllJ~'l LlJltlfw,j'!l1tJ 'lI'ltJL ,"~~~'LI1i'l Ltl~1lJ1'lClU1"'l'LIlJifltl'l::~1'U (Interface) ~iiflfl1~ 
""''' .. "tl ... 1.1 ... ..3': .../'I~ .. .. ~ ... .... ~, , 

LLfl::L)Jfitl~Yl ~"'lJ11J1'll1'L1 L ~1tJ'U1LLtl ~flLfl"D'LIYl ~11 ~'LIm'lL1I1Cl~"Dtl~flLfl'ltl~fltllJ~'lLlJltl'lLL)J1I1tJ 

2.3.1 High Level Language Application Programming Interface (HLLAPI) 

Lfll1'l1i HLLAPI [2] J''LI tl14lUJ~tl~m'lmnJniflJ~'LIfi4l1n~L;;~1'L1 ~lJ1tJfl'l1lJ~1 

~1lJ1 'lCl t~ m 'lfl '1 11 fillJ 'l::~~ 1~ 'Ltl'lLLn nJ~~~ LtlJ~ 'Ltl 'lLLn nJ L~tJ'LILL1Jl1 Lflitl~tlfl1tJYl1~ L~ LfltJ 

m'lt;~1'L14l::LiJ'LIm'l~n~~n.t'LI~1'L1Lfll1'l1i 'L~tJiiL)Jfitl~~t-D1'L1m'lu-tJn~~~L)Jfi 

tl~ ~'LItl~nl1~14l::"~~lJ1tJLflll~~n.t'LIL~'LILtlL~tl1tl~'!Iflm'lL;~1'L1~1t~J''LI ltlLL1J1Jn1'l~n 

'L~tJi'l Ltl14ntl'JL 'LIltli~;f 

HLLAPl(functionNo, dataString, length, returnCode, " .) 

1. 'LtI'lLLn'llJ~4l::li1m'l~n'l;-31'L1 tl14l'l::1J1.~~'ltJ Process 10 

2. ~lJ1mfl'!l~~n.t'LI (function no) 

3. ~tl~fl~ IJI 1~~ ~tl~ n1 'l"~ ~1'L1 LtlJ~ 'Ltl'lLLn 'llJ L~tJ'LILL1J1J Lfl ifl~tlfl1tJYl1~ 

(Data string) 
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4. fl'l12Jt/1'lnl~4ifl~fi~lJI1~ (Data length) 

5. ~1U~ti~'!Ifl~;fl2Jfi (Position) 
OJ 

~ ~~ ~ 
6. 1Ifl~fiUfln~Cl1t1:;Ylrt~nfiU2J1 (Return code) 

~1t1~2J1tJLfi'!lVf~n{tI(;h~ 1 'l(;\t/Vf~n{tlLL(;\fi:;Vf~n{tlfl1~i1fl'l12J~fl~n1~n1~t-\i-11t1Vf~n{tlttl 1 

rifltlWU1 L"Iitl rifltln11~~;fl~fi hJu~ hJ1Un1lJL~t/tlUUULf'l~~tJfi1t/Yl1~ 

~1~fu EHLLAPI ~:;i1im~ttu:;n11t'~1t1L"IitlL~t/'lriu HLLAPI UlJi1.~L~2JL;l2J~'ltl 

'!Ifl~L2Jfifl(;\lJi1~ 1 ~ffi~fun1nhntli'l2JriuLYlflfntlflfi 5250 ~~i1f1(u~2JU~L~2JL~2JL;12J1 

2.3.2 Host Access Class Library (HACL) 

~ l' 0, ~..J" ~ .. ~ 
HACL [8] ~~tl1 L~tlflnq2J'!Ifl~ f'lfi1~Ufi:;L2Jfifl(;\Yl'"ll'lt/ Ltln11L'!I1tN'!Ifl~fiUtI 

~,b~fl 'ltJ~LLn~lJ L~t/tlLLUU Lfl~~tJfi1t/Yl1~ LLfi:;~12J11Cl~~tl1 'ltJ1LLnffi LLUUL;~1'lJI'l1.~ ~t/ 1.fiU11 

.. 
ttlUUU'!Ifl~1'lJIq ECLErr n114'u'flil"'~fi1(;\L~S1~:;t, try/catch ;n4'u;flil(;\~fi1"'L~S1UU 

2.4 LL1J1J41i1tl~-r"'lLtln1ll1' (Document Object Modeling) 

;fl ri1~tI'" UUU41fifl~1' lJI'l Lfln~11 [9] 1.~ L~tlfl2J1 (;I1l"t1n~2J'!Ifl~~'ltllJifltJ1:;~"t1 

n11L;t/tlLtJ1un12J (set of programming interface) ~t4ittln114''''n11riU'fl~fl~'Jmiiufl'.!1t1'l~' 

Lt1n-nLt12JLLflfi , Lt111yht12JLLflfi (HTML) Ufi:;1Iil"''!Ifl~Lfln~11ttlttluutiI\I 1 ~'JmiiULfl1Vhtltl 

LflN~h~ n11t4i~'ltllJifltJ1:;~1t1 LtJ1unffitJ1:;~n!Jl'!lfl~ DOM ~:;"Ii'lt/t~~~liJtl1 LtJ1unffi~12J11Cl 

L;t/tl L~ '" L~t/ t, L V;t/~n~2J'!Ifl~ L2Jfifl~ L V;t/~ n~2J L~t/'l ulJi"li'lt/4' ~n11n11Vh~1t11.~ fl1flUflq2J1'lJI q 

DOM Ltltln~2J'!Ifl~~'ltl(;\fltJ1:;~1t1LtJ1un12JtJ1:;~nmlt'ttln11L;t/tlLtJ1unffi~ 

t'flfiu1t/~~~n114''''n11-iifl~fi~'JnLnuLfl11.~ttlLflN~h~'!Ifl~Lfln~11Lt1n-nLt1lJLLflfi Ufi:; Lfl1lYlLt12J 



<HTML> 
<HEAD> 
<TITLE>This is a document.</TITLE> 
</HEAD> 
<BODY> 
<B>This is some bold text!</B> 
<I>This is some italic text!</I> 
</BODY> 
</HTML> 

pJ~ 2.5 L~"i'lt1!h~ HTML[9] 
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Lt1n~11 DOM 1~~nU1~~Ut1t1t1n)'J1tUpJU1J1JLflN~11"~U'lJj ;"U~fi::''''JIt1'' 
.!r 'I_~'" ,~ .... 'I...., ~"QOI 1..1 .. 'I'" , ''I ..I 
V1UIJJL1tJm1 ~~U" (Node) "'''U~'M ~U~'lt1!J1" ~fl"'t uYi 2.5 ti\::L~U~"'l1U~fi::nfit1" ~\Ifl1YiYl ti\:: 

... ,~ ,~ 'I".............. ../ ''I J ~ 
~m1tJm1 ~~U" U~fi::~~U"'UYlU~~n1J'l~'l~U~'l~'l (Object) Y1t1'.1 ~ULUt1~1'J1t1"Lt1n~11 ~~U" 

i"~fi1!Jti\::il~t1L~Yi1::'JIt1"2TULt1" 4'Ut1~n1J~12Tut1~"''lUL~U'JIt1''U~\Ifl1Yi~u'lJjLt1n~11Ufi:: 

fl'l1lJllJ~ufi'JItl~L~U"JU 1 ~1L;i!J'l;t1"n1JL~u",tu~1u~ti"~u 1 t1!h"L1 

< H'nIL > , 
-

'1 ' . 

I J 
, ~ 

<BODY~ 

" 
<MEA > 

I! 

I 1 I I 

<B> <I <TITLE> 

-o l 1 
.. -J- ~. 

This is some This is some This is a 
bold textf i italic text! document. 

Ltln~11U~fi::tlUti\::il L~U"11n (Root Node) ~t1UL~lJtl ~"t;uYlu,"~liu 
~ "" 'I~: ../.. , ~ ~" .!r If~.r.. ~I 

'JIt1" ~flN~11"~U IJJYI"~lJ'" ti\1n1l1YiYl ti\::L~U'l1 ~~U"'11n'JIt1" ~flN~t1~V1UIJJU fltl 111!J1::1.J 

l! ... , .. ~ ~. AI ..I ''I .... .; ~ .. , ~I ~ 
<HTML> Ufi:: 'l1lJlJ1nm1~U~ ~~u" ~~UjjlttlU 1 Y1tl'.l ~U1::jjlt1J"IIUlJl'lfi"lJ'lti\::tltl'l'lLlJU ~~ujjIt~n 

( . ) ~../ ~ ,~.r .. , ~I ~ ~: 
ChIld Node 'JIt1" ~ ~U"'Y11::1.J Ufi:: ~ ~U,,~ nU~fi:: L~UjjltUti\::Cltl'l1LlJU ~n'JIt1" L ~U"flffi1JflT JW 1 

~ti\'l1tlJ'lti\'lnll'lYi tJ'l!J1::1.J <HEAD> fltl ~n'JItl"L~U'" <HTML> Ufi::tuYi'lUtl"LiI!J'lnu tJ'l!J1::1.J 
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<TITLE> nlit:LiJuL~u"'~n"tl~uiin <HEAD> li'ltJ fil'l'l)Jl)Jli'ufiLutrm~tcu:;lIit:\ImhLU'l"fh~~~ 
, ,J.' .1 ~.I .1" ~ ...lit.!.. .., ~ .: ~ 
~'lUYI'l~~'lU(;\tllJ~:~'lULlJ~UnnJlJ~:!!nl'1"tl~ DOM L~U"'YIIJJ)J~nL~tJlit:L1tJn'l'l L~u"'n~ 'II~ 

~ ,.1'!O1 ~ ...I '. 1 ~ -- ~ It ~ 'l ...1.1'.... ~ ...I!"I.r, '1.-­
L~U"'L~~'lUIit:LlJUL~U"'Y1tlfJlJ~'ltJt1""tl~ LfilN~1'NI'1U IJJ UYlUnfiltl '!Itlfil'l'l)JYlLlJULUtltl'JfI'ltJ (;\ 

i.htJ~:1..l <B>, <I>, <TITLE> 

Ll1tl)J'l~Iit'l~cu'lIit'lnfil'l'l)Ji)Jli'ufit;jtl L~U"'~tl~'I.u~:luL~tJ'lnU ~~UtJ~UU~tl 
....... .., ~ d -- .. ~ 'l ...1.1'.. 1'1 

LL~:~nL"'tJ'lnU 1it:\InLffin'l'l L~U"'~Utl~ (Sibling Node) 'II~ UYlUfiltl lJ'ltJ~:1..l <BODY> u~: 

<HEAD> L~u",bJijm14'lri",u~:LflYI"tl~1'(;\tl~'llltl~LtlUtl:L~ L'IIU <HEAD> u~: <TITLE> u~ 

Yln 11'(;\tl~tlFj'l.uLtln~'lrnrt~ 1 L~'l~'l)J'l~ClUYlULtlUL~U",~rt~L~U"'L~ 

2.4.1 'lfil",.tl~t"'U,,t'ULL'lJ'lJ41.tl~Ltln.1"L;~-r,.Cl • 
'lu;tlrh~u"'''tl~ DOM L~ijm~ri'l~U"'U~:LflYI"tl~L~U"'tltlnLtlu 12 U~:LflYI~ 

U~: LflYI"tl~ 1: ~U'" 
0 -fil'ltlfiU'ltJ 

Element U~"'~~'lur.itltJ'luLtln~'l~ HTML ~ffi XML .~L;tJu1I'ltJuiifil "'~ 

zU L~U"'L~~h;itlu1.1~:LflYI"tl~~'lur.itltJ 
Attribute U~ "'~ fl CU~)JU-;"tl~~'lur.itltJ 

Text ~"'~L;ftl~'lfl'ltJ'l.U~'lur.itltJ~~~ 1 

CDA TASection U~"'~~'lU"tl~;tllo!~i'lt1nmfl'ltJ'l.uLtln~'l1Ltin'Lti)JUtl~ 

Document U~"'~L~U"'rln"tl~Ltln~'lrnil~ 1 

DocumentType Ut;j~:L~U"'Ltln~'l~:ijL~u", documentType ~ilL~U~"'~ 
.... d 0 Vll 

~'ltJmntl~flCU~n~cu:L~~'l:YI\lnm~U"'Ltl'l 'l ULtln~'l~ 

DocumentFragment \I nU'l)J '1 'I.;L ~tl utJn~'lU"tl~ Ltln~'l~'l n mn.l1:)J'l~ ~~ 

Processinglnstruction ~tliU(;\tlUL~~'l:~\In'l.;'I.ui'lU~:)J'l~~~Ltln~'l~ 

Entity ~tlLtlU~~'luLtln~'l~LtiniLti)JUtl~ 

EntityReference ~tlLtlu~~fi'l~~~'I.uLtln~'l~LtiniLti)JUtl~ 

Notation ~tllcun~cu1uLtln~'l~L~niLti)JUtl~ lcum'cu1liilL~u",LU.i 
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.--- ........ .. 
2.5 41U')'U'''Ln!J'lllfl4 

ij.:J1'U~4'tJ~ L~tJ'J;tl~\U~1tJ~1'U~'lill~tiI ~~ m1tlfutlt~1~lJlJ Lrh ill'JtJnm1vh~ 1 LLvi 

-- ., I..r.,,,,,~,, - ~ I" • I I .c 0 !'I" "~.I...I 1: .,~" 
~1'U'J~tJ L \U'l1'U ~tiI LLn ~ '!I ~'JtJ'Jfim.u1lJu.~ LLlJlJn~tl~'!I1'J '~~1 Lu'U"tl~ L'!I1 LU Lnm"Dtl~ nlJ Lfl "''!Itl~ 

1~lJlJLrh 'I.'U~flmij"''Ufii!~~LiJ'Ultl~m1tlfutlr~~'J'UlJitltl1~~1'U'I.~~~'J!Jnnfltl~1'i1 L.,,:n~m1'1.~ 

~~mrih~1'Ui'J)JnlJlJm~'I.;1~lJLrhlill,r'U ~~'J~::tJitl~ilm1LLn'l'!lL~"'1l1tJ'I.'U1::lJlJ LL~::tJitl~ .. 
'I." ., cr"..r ,J I. I ~. I • I - 'I" ... I 

'!I1::tJ::L'J~1tl'U1'ltilL1'l ~'JtJL~IJ!'UmffitlnLLlJlJti'J'U"tlu1::~1'ULU1LLn1)Ju1~!Jn"~~ L'LVI~'U~n~tl~ 

cii1L~tl,j'JtJ'I.'Um1;tillJitlnlJ1~lJlJLri1 ~1'U7j4'tJIJi1~ 1 ill'i~lJitl 'ltli! 

2.5.1 Legacy Application Modeling With Attachmate Verastream Host Integrator: 

Programmatic Integration vs. Traditional Screen Scraping 

lJm Attachmate [1 0] lillu1L~'Utltl1::~~'J1)JLij'U)J1'!1tl~mn"h~n'hl~L~nItI~ 

~'JtJ~'J'UlJitltl1::~1'ULtl1LLn1)Jtl1::~niJl HLLAPI LL~::LL~I'I~1~L~'U~~;tl41nc;l'!ltl~Lfl~ij~c;i~nfl1'J ~ 

~1~::Lij'U~tl~tl1::~VlfiIl1"''!Itl~n1n'i1~1'U~~tJitl~~~til1tJi1~,,1)J'ltlJ~L~~~~n"1tJritl'U~~:: 
... .. " ~" 0 0 0 1" '!I 'I. 0 1,J..r.. ~ ~_ 
'JLM1::~~'U1 ~CilLL~::m~1.Itilm'::lJ'J1.Imn'l1~11.1fl1 ~Lnm'J~1 'Um1fl1~11.1 'Uti'J1.I'U ~ffimT'll~ L1'11 

~.,.j .... -- ~ l' •. 1 ".or .,.c I 0 1" ,J'" .. 
~ 'Ufl'~tl1~ Ln c;l ~'J1)J ~ ~"'~1 til L~,"1 n1::lJlJ L)J'UL 111).1 Ln ~U CU,"1 LL~::"~m1L'tl)J tJltl Vl1 ,"m1ti~ ~tJ 

~1i~ LL~::m1flJ;tllJ~ ~ LiI'U 'ltl (;l1)J~ n1,"'UCiI 'l ~ ,"1tliI CU,"1~'J1)J~~mn l'Um1LLn'l '!I LLtltl."fl Lfli'U 

... ..!" ......I" l~l 0 ~"o .c .. ....1..) 'I. .. 
,"1n)Jm1L"')J,"'U1~tlLfltl1)J'Utl~fl"tl~ "D 'Umn'l1~11.1 LL~~ ~Cil1.I1L~'UtlLfl1tl~)Jtlfl"D'JtJ 1.Immlil'U1 

LLtltl."fl L~i'UL~tlLLnL '!IiI CU,"1;1~ tJi'U~'J!J m1~11~ LLlJlJ41~tl~ mru1fltl~~'J'U1Ji1~ 1 '!Itl~LLtltl."i L~ 

I ., I 

~11~ l~~'J!Jn 11LW n 'I. ;~1'UL ~tJ~ ~f~ L6lm,j'JtJ L ~)Jtl1~~flfiIl1'" l'Umn'i1~1'U ij m1ri1,"1.ICilffi~flJ 

;tl~ CiI"'~1 till 'U1tl LLlJlJ'lill ~ LLIJi.f'U"tl'Um1~11~ LLlJlJ41~tl~LL~~~1)J11Cl Ltl~tJ'ULLtl~~ LLn'l '!I .. 

2.5.2 Accelerating Integration with Verastream Host Integrator: High-level 

abstraction is the key 

~1'U7j4'tJ~UlJ;l [11] LiI'U'!Itl~lJm Attachmate L,j'UL;ttJ'Jn'U L"tJ'lllu1Li'Utlm1 

I I 

l~.. .. 1 " 0 cr 1: " •• 1 ... " ... ., !OI 
"D L~ffi~)Jtl 1.Im1~:n~ LLlJlJ~ 1 ~tl~ LL~ ::LnlJ"DtllJ~,"'U1~ tl L)J1.IL 111)J fl'!ltllJ~)J~ n1;'ru~Lu1.l"1:n~ 

LL~::LWn~;tllJ~LtiltJl;~'J'U~tltl1::~1'ULtl1LLn1)Jtl1::~n~1::c;ilJ~~~~11~~'U)J111'JtJ~1i~)J1"1l1'U 
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(SQL) 

2.5.3 Migrating Interactive Legacy Systems To Web Services 

~ k 0 ... _... _ ~I ..c 'I ...... J... , 
G. Canfora, et al. [6] LI.'\\l11~Ltltltl'J1l~nnl~Lfilruu.:l • .:1 L\I.:I1\1'J~t1\1Qmffim1 

'l~Ltltltl% LLhJtJ~ ).1"1 L~\ltl t \1m nJruUl.:1~4 ni\lL~4 til j;\tltl'!ltl~'l~tltl Lrh t ~tl'J't \liULLtltl m'lL;\"I n~ 

k .. - ~S- ... _.. ....... ... _..c.J ~ ~ 
l.'\'Jm'JtlL.tl1'J~ (Web Service) LIi'I Lli'ltl1~Ltltltl'JllLL1tl'nil~rtt'lLiJ\l1~Ltltltl'J1l\n.l.:lY1t"D t\lm1ftt'l~"I1 

U~"ItlY1"14L~t'l).l,jt'lntll.U.i'!i"ltlL~tl'!i'JtI~4;tl~~t'ltln).l"lLL~1i'I4~~Y1"14filt'l).l~'lLj;\tlf 

~'JLLlt1Ltlt'lf (The Wrapper) ~~ru~Ii'I.t'ltl",U"l~m1~~,jtlntl'l~tltlLfi1t\lm1 

~1Lil\lm1L"'lJJm1nr~Lil\lLtlL~~.:IL~t1'J;t'l.:lntl'J~Lfil~ (Use Case) ~L~n"l"'\I"L~i.:lLL,jj;\t'l\l~).IlIu 
..c 0 _I"'~ ... ,., 'S-'I~.J 0... .../ ~s-
.~LLtltl~"I~tl4mru!lft).l'null'l~"''J''I4'l~tltlLn1LL~~~ L"D.:I"Iu"D'l.:ln"l'lIi'l"lLUUm'lj;\"I).I'J~Lfil~Y1'l~'4 L'J 

QnLL~Ii'I.:It'ltlmiJuL~Luyf~LJlY1t'lt'l LJI).I1j;\tlU (Finite state Automaton) 

s- ... ~ ... ~I ,. 'I .. ~ ...... 
t\~Y11t11~tltl).lt'lt'l LJlL).IJlt'lULt'lU~\I LuU~\ltln~1~ LUn11IM"Dt'l~fl LLfl~)JJI'J1~1J 

~rt1U~ (State Identifier) f')tltlru~Ii'I'!Itltlmni1fil'J"I)JL;1t~~1~n1uLY1)JL'nflJl (Screen template) 

..c .. s- , ~ s- ..c 'I ~ s- ... 1. .../ ~I 1.t1J s- ...... s- .J 

.~Qmntl'!lt'l~flJl"l~1 Lt'l1 L'JL'nt'l L"D1~'4"'\l1~tlt'lU "'U~1n~rt1U~Y1LuU U LLfl'JJlNnUntl"'U"I~tlY1 

... 'IS- ~s-s-.. _ 
LLt'lfl (XML) LLfl~~"I)J"I1mffin L'!I.:I1ULIi'II'I'lm'JtlL.tl1'J~ (Web service) 

Application Server 

~Senic:c 

~cal 
Web Senic:c 
Rcaporae 
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2.5.4 Internationalizing Mainframe Applications 

~ '" 0 ....... .J'!"I .... ~ "I '" _... • 1:"1 C. Durand [12] L~'W1L~'Wfl-31'W'l/;iltJ'WLu'Wm'CU",nM1n11 L"IIn~'lfi~nru~LI'l1uu-3 

"I ~I"'.I ,..I ... '" .,J", "I"" '" _I ' 
~'Wn1ruruu!-31::;tJtJLn1 YI)J~'W1~flYl~fl-3 L"II-3'l'Wn'l'l 400 ~'W'l~fl LL~::; t uLLtJtJ1'ltl-3'l'W)J'lnn'l'l 

'" 0 "I .,J 0... ~ ~ I'" .1 .J' .I.,J 0 '" 1 00 LLtJtJ ~fl~YI'lfl'lti L'WL'l~'lLL~::;~tJYI~'lnll L~tln1ruruu(~'W~::;Lu~tI'Wn1lY1'l~'l'WtJ'W~'W'l~fl 

LU1LLn1)J L~tI'WLLtJtJ LI'l~~U~1t1Y1'l~ 1 ~ LiJ'Wn1ni'l-31'Wr.h'W~u'l L ~tJ LtJrl L "IIflf Lli'ltl LLU-3 n11LLU~~ 

~u1~flflflmtl'W~'l)J~)J'l1i'l ~fl 'fll'l'l'l)JLLtJtJl'l-3~ (Static text) 'fll'l'l'l)J~'WLLU1 (Dynamic text) 

LL~::;'fl~~ LLtlU~fl LI'l;'W 

2.5.5 Legacy Object Modeling 

W. B. Noffsinger, et al. [13] ~tI1t1'l)Jit~Li~'W~-3'fl~1nli'l"llfl~n1mltJ'W'l 
.. 

LU1LLm')J~'lti HLLAPI L,'Wn'W ~~fl)J~-31~,j1L~'WflLLtJtJ~'l~f)~.r"'11::;tJtJLrh (Legacy Object 
, .. 

Modeling) L~flLLtln~'l'W;'Wn11L;tI'WLtllli'l~'lti HLLAPI flfln~'lnn'W Lli'ltiLLtJtJ~1~fl~;-3n~1'l~::;~)J 

'fl~~1::;tJtJLrh LL~::;U1::;~~~~'lL~ijfl'W1ULLtJtJ'lIfl~m~)J.r~'1 ;-3LL~Ii'I-31'WzU~ 2.8 



22 

~LL'f1.,u'1l,"1~'ltJmru1n~~~n1u~Lfl1Utl-llJ1''ltJ1t.1mnlfutJt-l1~UULfh UmLLflYlLLYl'1iLlJYl 

i.~,j1 L~t.lfl L~i1fl-lijfl~'h-lLLUu~1~fl-lmnlDllJ'it.lfiriu,"u1~flIJ!1-l 1 'fl-l1~UU Lr1 1 LL~~ 1 ~~'i 1iiJt.l1 

~1lJ11m;1~-l'fl~~i.~~'ltJfi1i-lLfl~~'lLLfl~ ,"ffi~~Lilt.I w. B. Noffsinger ~flflnLLUULLUU"1~fl-l 

1'(;1t11~UULr11LL~~Lfilifl-lijflL~flLnU;fllJ~n11tJi1llJ'it.lfiLL~~LtJ~tJt.lLLtJ~-li.~t.Ifl1tJ,"i-l i-l~fl-l . ~ ~ 

-l1t.1~4'tJlfYimtJ1lJLLni.,u'1l,"1;fl~1ri~~1nm1'iIiiJt.l1~'lmYlfili'lfil Screen Scraping LL~~Qn 

,j1 i.tJ1.fL t.lYl1-l1i1n~~ 6-l fil~ 1 'b~uu Lr11flFJ 1 t.lU~.,Ut.l 

1t.1,ru~~ G. Cantara 'l.~,j1LYlfililfil~n1u~Lfil1Utl-llJ1L~t.lfl'tt.lmnlrutJt~-n-ln;t.I 
... 'i''' • 'I" ''1 ~I " .. l' .. - 'l."..,j 'I ...... ..r..1'0 
L'1i~ L(;1(;1flU'fl-l1~UULm L,"flFJ Lt.I~"lJLLUUm1L'1t1~ "''lm'lUL'1ifl1'l~ ~ '1i~1l1tJ Lt.I-l1t.1'l~tJt.I L"'t.l1L~t.lfl 

1l1Yi'fl-lLLUU~1flfl~mwnllJ'it.lfi'fl~r.1;~1t.1Lfl1'l.~ t~tl~1;-l1t.11~uu~~Lilt.I~~~;fllJ~,j1L;1 ru 4.J ";1 .. ..., 

",J ,J 0 % .J 'I"" • 1..1 .. ... .. .J 'I .. " 
'tl~~ft~flfl n LL~~ft~ fil1ft-l L Yitl L '"'"t.l1~tl LufltJt.I~mt.l~ LL~~lJ (;1'l (;1 fil'l1lJlI'ltJ L t.lm1lJlfil'l1lJ'"t.l1~fl 

~ '11" .. l' i1' I "'!'lI"!'I..,j :':1 !"1' t.It.I 1 L'1 L"'LLU-lm1LnU'1Itl~~tlflnL t.I 3 u1~L1lYl filfl 1. nfl~lJ1tJ'1ifl (Label Field) 2. n~~'1Ifl~~ 

~-lfltln (Output Field) LL~~ 3.~~~1tl~~,j1L;1 (Input Field) ~1t.1~4'tJ'1ifl-l C. Durand 'l.",j1L~t.lfl 

n1ru~n'M"11t.1n11'i1iiJt.l1~'lt.llJ!tltJ1~~1t.1~;~1t.11,"),j1t.1l11LLUUL~ULU11L'IIflf~'ltJLfilifl-lijfln11LnU 

....J' ..,j 'I 0 'i'. I .. .J. Iii" ~ 
Ln ~'t.llJl1lJ L~tlt.l L "fl-lm1Yl1~1t.1'fl~ Lu1LLn 1lJ L~tJt.lLLUU Lfil1fl~ufl1tJYl1-l L t.llJlt.l "lI~ mffiflnLLUU 

~'lt.llJ!tltJ1~~1t.1ttJ1LLn1lJtJ1~EJn~,"),j~tl~mnl1~L1lYl'fl-l;fl~~~~~LtitJ~4't.I ;tl~~~~flflnfl1~ 

tl l',J .J... i." .c 0'1" ..... " ... ".1 .J 
LLtJnL t.I'1Ifl~~ft-lflflnLLUUL~tJ'l,"1flLLUUlJl111~ ~ 'II~Yl1 L,"n11filt.lfil1LLntolYiIiiJt.l1lJlJ1~L1lYlYl 

LLlJlnlJ!1~rit.l ~'lt.l~fltJ1~~1t.1ttJ1LLn1lJtJ1~EJnlJl1,"),j6-l~fl-lfilfltJ4'~m1L'II~ft.l'fl~1~UU~fl1~Yi1-l1t.1 

'l.~lJ1nn~1,"il~L'II~ft.lYiffilJ 1 rit.lflth~tllJltt.llJ1i LL~~ffi~fun11LL~~~~~'fl~;flij~Yi~1~1J!1~ 1 ~ 
... J ".J 1'''' .J ... ... .... '11' 
Ln~'t.I~1n1~UU~'ltJ LlIt.I '1Ifl~~Yi~1(;!YlLn~~1nn11n1fln~~~1t.1~~'fl~~ L'1I~1t.1~~LLft~~~~ 

iI " ..I 0 • 'I "'i'. I .. .J. I ..,j 0 iI l' 
fltlnL t.I'tlfil'l1lJYllJl1LL,"U~ L~ 1 'tl~'"t.l1~fl LlJ1LLn1lJL~tlt.lLLUULflffi~lJ~1tlYl1~ 'II-l~1L t.I"'fl~ 

,j 1lJ1 ~~ 11ru 1 L ~tl LLnu CU,"1 n1 nlD llJ'it.lfiriu; tl~ ~Ut.l1~UU Lr11 L ~ fl,j 1 'l.tJfltl n LLUU L tl-n'l. fl 1 t.I 



... 
L~U\~~1~~~i~~~~n11 

0... .... r - ~ I" tl . ~... ..j ... ..1..1 .!: ..I 
f;l1 L ~~mr.l Lfl11~1::tJtJ ~12.1'lfimnJ1tJ t..:J1::tJtJLm ~f;lUtJrn11fl'l12.1 L~fH ~12.1Vl'1~!l'YI Lnm'1l~..:JVl 

\~mh'l 'l UtJVl~ 2 ~..:J.jU~~Un11~'lL ilU..:J1U~{U (Jh~1 if 'il::Lilu;~~fl~in \tIt;'l um1~f'liu 'l 'il ~tm 

• " ../" ... 'l" .. ~ ! " ../" ... " ..I" • (;11'1 1 1J~'I~LntJ'l1J~'I L"~ ~Vl11tJCl~fl'l12.1'1~'Im11l'l~2.I"'1J~'I~Lnm1J~'I LU~'I'il1n~LnU'l1J~'IUj;I 

fl::flU'il::ij).J2.l2.I~~ 1JI~1::tJtJLfh~ uj;ln 1J11~ nu L11 ~~'I ~n~u 'lJ~1 Lf'lU ;;1U'I i1'1).J2.l2.I~..:J1J~" ~;..:J1U 
! tl .,.... 'l" ~I" tl IL!..I • 'l' 'l . ... 
Vl..:J~~" 1::LIlVl~Nnfl1'lL"~ ~mru1tJ t..:J1::tJtJ ~l'i..:J~flm::VltJ~~1Jflflfl ~nq2.1 "'nq2.l~u..:J 

1 ) nq2.1 ~'l ;..:J1U t U~;fL11~2.l1U i1..:J n~2.I ~ ;..:J1U~ L~U'l;~..:J ntJm1 t ~tJ1m1~~tJroVl1..:J 

LVl1~"yf (Call Center) L11~12.111ClutJ..:Jn~2.I~t;..:J1u~~n\~Lilu 2 tl1::LIlVl fi~ n~2.I 

m;..:J1ui'l'ttlufl::nfl2.l~t;..:J1u~m11l1..:Jm1L,"u 
'II • 'II 

... ., ~1""'''' ~tl" " ~ . J 2) Vl2.l"LiJU1 LI'IUn UnL1JUUL 1L1.n12.1 e:~tlnUtJtl1::tJtJ e:Vlf'l~~tJ1::tIti 'lI"1JflflflL~fl1U 

~1'il'il::ii fl'l12.1 ~ULflU~1tJ UJ ~ULfluntJ1::tJtJ Ln1 n't~ 

3) ~iht..:Jfn~1::tJtJLn1 't~Ll.n,rnL;lUuLtl1unffi ~1tJ ~fII'lm ~~~..:JflflUiht"fn~ 

1::tJtJ~tltutll..:J t ~~ IJIfl'tti 

4) n~2.I~L~U'l;fl..:J1JI1..:J 1 tu fl..:J~m ~~..:Jijt11U1'iltum11Jif'l;u'l'il tum1~1Lilu..:J1U 

1J11~1 ~ L~m;fl..:J ntJ1::tJtJ Ln1 Ufl::J~fl~t UdflU't 1JVl1..:J~1n'il1Jfl..:Jfiu1 fl11 
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yj 17 "11 

II\,.,.,,~ 3 



~~nqlJ~Lrlm;f)~L~fl')tflil:;Lrh.!uliI{tJ~')A''Y1um1ri')~u~n~!l'Vl€mnJfutlt~1:;1JULfi"l ~~'WL~ 

LV;tJ-:ILLlJitlfutlt~L~f)~-nm1'Vl')~m1L~U LL~6~1')lJLtl~~1u~~mnht~fn~ mnJfutlt~ 

Ltl~tJULLtl~~1Uf)u')"1(;1~n~'ltJ 

., 
3.2.1 A'l').IPl'i'l~n'''''i'I~6U'A''l 

fiU,)fil')rljfil'l,)lJ~f)~n,)1Lil~fu~-nn,)1'Vl')~n,)1L~UL;,)fh~1uLiJuVfun~1U'f)~ 
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fiU1 fil11 L~tJ G-lJ LL1nij Lth~lJ')tJ 1 um1~,)~1~~')u~~m1'Vl,)~ n11L ~U41U'lU£qf)~ filUL ~f)fi1~,)U 
.., • .... ~I" ~ .r 1 ., ~ .... 1: _1..1 1""" • 1'llJnU1:;U1JLm LLfl:;liI:;lJm1Lu~1tJLVflJ'U 'Wl1tJ~fl~ L~tJlJ"Df)£q. u'VlliI:; ~~Vfm1'Vl1~m1L~u 

o 1,J ., ., ~ %. ,. ~ ., "..I ., " .J1 .Of .,., J 
'Vl,)~,)U Ul'f'lU'f)~VfUn~1u(;tf)1J1tJ'Vl,)~ L'Vl1I'1Vf'Vl L~tJ1tJ~U,)'Vl~fln 1 £qf)~~U1'Vl Uulil,1JUIMU 

1) fu~U1~LtJ~U(;t1Lfil1~(;t (Card Activation) ~1~fu~n;;1~fi1u(;t11~~LLfl:; 

~f)~m1LtJ~m11;~1U . 

2) fu~U1~L'Vl1LL~~LLfl:;£qf)UmlJ~n,th1un1nl~£q"l1Ji1~ 1 \ln~~'h.J'W~~~n~') 

LLfl:;'ln;ini1JlJ16~fiU1fil11 (Mail Return) .. 
.c ".J.J 1:" ., .. .. ~.... .... 
"lI~£qf)~~U1'VlIiI:;LntJ'l"Dfl~nU1:;1J1J~fln£qfl~1:;UUfilfl 1:;UU Lfl"D1JLfl£q (lCBS) LL~:; 1:;tJ1J"lI 

~LtllJLf)£q (CCMS) 1:;1J1J;~nfl1'ltf fiU11'l,)1ijfil'l,)lJ~fl~n111,"~-nm1'Vl1~m1L~uG-lJ~uvh~1UL~tJ 

3.2.1.1 fil'l,)lJtJifl~m11um1fi1~1UnlJnU1:;1JULfl;ULfl£q 

1) Lffin~;fl\lfliUl1U'fl~U'Y~n1:;LL£ql1tJ1'UL~tJt;~lJ')tJLfl'U'Y;1Un11 
~1J;;U;fllJfl .. 

" "'''''iJ tl .,J a. 'fl\lfl'fl~~nfil1 LL1J~ L~L U 3 1:;Ul'Vl ~~U 

i. ;fl\lfl~'lU'ifilfilfli'lLtl L1U ~fl t.l1lJ£q'lfl1'uLn~ 
ii. ;fl\lfl~1;1um1~~~fl L1U ~fl~ L1Jf)1L'Vl1rl'VfYl 

iii. ;fl\lflLrlmnu~fi1~,)UUIiI,uu'fl~~n;;')u'Y;,ru 1 

b. Basic Note Data LLti~L~LiJU 3 tl1:;LIl'Vl ;~tf 

i. ;fl\lflU'Y;'fl~~nfh L1U ~lJ1tJLfl'U'Y;! 
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ii. ;tl~fl"lflUqj; L'IIU 'N~uif,""uu uuVinLLuU'~tl~'N~U 

if'"l,",uu • 

" " ~hnfl1~th~~ n'11CltlUflf~th~I.'I 

c. ;tl~fln1d'LL,",~~U'Vl~tl 
OJ 

d. n'11,jl.'ltJtl"UlJl1Lfl1~IJI/ n'11tl1::riwitJ"1~1 

" ..J ... p. S e. '!Itl~flLntJ'lnU nor tatement 

... ".l' .., ...... ~~ " ~ ......" ~"" 2) Lffin~'!Itl~fl~U~1U'!Itl~Uqj'llL~U,.I ~I.'ItJ ~"B11~1tJLfl'llUqj'll ~Un'11\'iUflU'!Itl~fl 

a. ;tl~fl'!lfl~~n;;1L'UL~tJ'lriuUqj;n1::LL~l1tJt)U 

b. Basic Note Data L'IIU~tJ'lriuUqj;n1::LL~l1tJt)U 

c. 1J1111~n'11'111tJ~U 

i. LtlUn'11~~;tl~flfltln~1LL~I.'I.:J~fl LUztlLLUUIJI111.:J ~.:J~IM 

tl1::1iin'11'111tJ~U'!Itl.:J~n;;1 

" 1." ", d. '!Itl~fl UL~1'"ILLfl::tJtll.'lfl1.:J,",1tJ 
OJ 

" .., ... ~ ., ...... 
e. '!Itl~fltlU'Vln(;n.:J 1 LntJ'lntltlC\j'll 

f. ;tl~fltl1::1iin'1nhn,",n11~Uqj;'!Itl.:J~n;;1 

3) {~n1~tl~fl'!ltl.:Jfln;;1 
OJ OJ 

.~ ..... ", " !-:'I~ ".".~ ..... .J' a. "".:In'llULL~''.:J~fl'!ltl~fllJl1.:J 1 '!Itl~~nfl1 ~ ~"B~1U~1~11C1 ~'II""~n'lluu 
..I .. ,,, .. ..J ..J H,' " 
L~tl L'II fl'l1'!1tl~fltl1::LIl'Vl L l1U'Vl~1~11mtlfltJULLtlfl.:J LVI LLfl::'!Itl~fl 

.. tl..J tl" • ! .. " ~... ... ~ , ... .J' 
Ll1UL fltJULL fl~ u.I LI.'I ~~tJ~11tJfl::LtltJ~"Dtl~fl(;l1~ 1 I.'I~U 

i. Account Number 

ii. CIF Number 

iii. Last Change CIF info 

iv. Last Change Account Address 

v. Telephone number 

vi. Email 

vii. Account Open date 

viii. Last Transaction 



ix. Last Re-Issue 

x. PLC Card 

b. ~-3n;ULLnL'D;fl~~~n,lh 

i. LLnL'D~fl~ 

ii. LLnL'DL1Jt1§L'Vl:i'~Vivl 

iii. L~"'L~"';fl"'~ L'lIU m:i'L'Vl:i'L;1 ~1fl L'Vlffifln .. 

41 Li~h.IIJit1-3il filU~n'"l ~fl1J;fl~~ L;tJ rlflU 

3.2.1.2 fil'l1",JJifl-3mnfl-3:i'~1J1J~~Lt1"'Lfl~ 

2) LiI~,jl'l:i'LfW~I'll~)tl.~nll~nfh 

3) ,juYin;fl~~ lUm:i'LiJ~,jl'l:i'l~n1J~nfh 

4) Lffin~;t1~~L~tJ'ln1J,j~:i'Lfil:i'~~L~fl~fl1J~1tl1"'l~n1J~nfh 
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" 0 :: J ... 1'1 I: 0 ..I iI ..I 
~ Um:i"V11-31UYl-3~'" (;IU Yl1-3fiU1fil1:i""1~'" Lu1~"'1tJ LL~~'1Iflm~U~Yl L U",1 I'l"l1UYl 

JJifl-3m"l~ViUn-31utl~1J~ ~'ltJL~IJl;l~-3ilmn(;ltJ~mrii1-31U'Dfl-3ViUn-31UflflnL1julJi''lL~'Di-3~'''(;I 
~ "'1: 0 I ., I ~.IJ 
~(;ItJ"''1Iflm~U(;IPI'N 1 (;I~~fl LUU 

lum1f1JL'Vl"~Vivl'V!n 1 100 ~1tJ JJifl~~1"'11tlfuL~ 98 ~1tJ 

L~1~ib~~fl-3fu~1tJl~~Ufl1tJlUL'l~1 15 ':)U1Yl LLtJi'W~1n~1 85 fili~ tJifl 

100 ~1tJ 

tJ~'Dfl-3LL1J1J~t11Jtl1"'~~fil'l1"'~-3Vifll~'Dfl~~n~1 

"'1nn~1 85 LtJflfL'DU~ 

LLti-3~1UlU~'lUtJi1-31lU"~1J1J'Dfl~fiU1fil1" 

iln1"Ln1J';tfl~~n1rii1~1uLL~~tl1~LijUtJ~ 
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fil'l'1~~tl,.m'1ntl~~t;~'1Ut.]nLLtJ~Ltlu 2 nq~ ~tl fil'l'1~~tl~mntl~~~mnn~m1 

L ~U ~~ i1 fil'l '1 ~ ~tl~ m rlI'"I::~ '1~'11C1;h~'1U1'l~'; 111::UU Ln'1 ~ '1UYl'1~ ttl1LLn ffi LfltJULLUU Lfil ~~ 

tl ~'1tJYl '1~ U;;'l tJ ttl1LLn 1~ fi '1u'\.n'J '1'"1tl tl'ltJ1J ru::~ ~t ;~'1 Ui'l 1.tlUJ~ '1 LtlU~tl~ ~ m~n 1::UU~'"I::Q n 

... .l'"I ,... "I...... ,~- .. .J ~"I . '1. ... 
~1'1~1JU ~~~tln LLfl::~'1~'11C1 ~~fil'l'1~lLLn~~m1Yl'1~m1L~UYlL"D'1 ~~~ j;'I 

3.2.2.1.1 fil'l'1~~tl~m1L;~~U'1~ (Functional Requirement) 

1) ~~m1Yl'1~m1L~U~tl~~'1~'11C1t;~'1uttl1LLn1~L~tJULLUU 

..0/ • 1 l' 1'1 - ~ ..., ... 
Lfl1tl~1J~'1tJYl'1~ P1'ltJ LL1JU~~~ ~l'ItltJ'1~ flrumu 

2) mnJfutll~ttl1LLn1~LfltJULLUULfil~~tl~'1tJYl'1~~tl~ 

~'1~'11C1 t;~'1U1'l~';U ttl1LLn1~fi'1u~U'1~tl 1.;; 

3) n'1nJfutll~~'lU~tltl1::~'1U~tl~~'1~'11C1~'1~'1U1'l~';U 

1::uutln~m~utI'l12000 Ui 

4) ~~m1Yl'1~m1L~U~tl~~'1~'11m ;'1~~;tllJ~ tU1::UULn'1 1.;; 

, ... 
tlm~flrumu 

3.2.2.1.2 f')'l'1~~tl~m1UJt'li~U'1~ (Non-Functional Requirement) 

1) ~'lu(;jtltl1::~'1u~t;;fumnJfutll~~tl~i1fil'l'1~L~iimtum1 
o 

Yl'1~'1U 

2) ~'lulJitltl1::~'1u~1;;fum1tlfutll~~tl~t;~'1'l.1~'1tJUJ 

..uuntlU 

3) ~'lu(;jtltl1::~'1u~1.;;fum1tlrutll~~tl~LL~~L~tlUm~'1~'1U 

L~~L~~L~~1::t~LLn~~n'11Yl'1-1m1L~U 

3.2.2.2 fil'l'1~~tl~mntl~~un,nui'l1.tl 

) , .J. 1". 1 ...... "11: "I'" "'IL! .. 1 1::UULn'1Yl1J1U1Jl~LLfl'llJltl~ ~"D1::tJ::L'lfl'1 ~um1Lffiul UJ~'1nun 

2) 1::UULn'1~tlfutlt~LLlh~'1~11C1~LL~4'~m1tu~'lU1Jtl~n11t;-11U'tl-1~ 

~m1Yl'1~m1L~u1.;;~'1tJ 
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3) 1::1J1JLn1~uf1JU1~,f1JTnrn~1ui'llU"tl~~1lJ11ClL;h~~hlJri1J~;;n11 

'Vl1~n11L~1Jl~ 

3.2.3 A"1JJ"'8~n1n'8~itlii.Jtlt~r.:tltJLrh 

ijfl'l1lJ"fl~n1m~1J11::1J1J~~fl~fI~fl~ri1JU1J'l'Vl1~fi1n'"l'JJfl~'Vl1~fi1J1f111 t~tJ'W 

.. .. "'tI" tI iL . 3.2.4 A11JJ"tI~n1ntl~e~u.ar.:tltl?l 'ltJ t~ ~JJ 

n11~U~1::1J1J'"I::"fl~'WfI'l1~'"I::L;11uunl'JJ1::1J1J~UnnJl~t"'lJ'L~tJ'W41Lil1J ~~ 
0-

il 
'I" 0 .. ~Jt 110.. II ... II.. - Jt~ 

m"L 1J~~ ~"'n11'Vl1~11J"'~"'''l!::~n ~I'I ~u1t~1m~n"::(;Itl-.3fl1lJ1roL1tJ1Jl'D1J(;Itl1J U~::,)fin11Url ~'JJ 

~ II~ ~ ~ Jt'I ..... "" ... • I'" • I..J ~..J I 
"fl~~ u~::fl1lJ11ClUn ~'JJ"tl~~ LI'I L1J1::tJ::L'l~1fl1J1'l"'L1'l LTiflffi-.311Jn11u11JLu~tJU'JJtl-.3"fl~~'Vlfl1J 

UU",U1'"1fl tU1un ffi L;tJUUUU LfI~-.3U~ 1tJ'Vl1-.3tltl (;I~fl '" L 'l ~1 
OJ 

o .. iL I tI'" t t ....... . 3.3 ?l1A11JJL'II1 ~r.:tl1JLn1u.tt:: r.:LJJULYIA U tttlYlJJtltI ... 

3.3.1 yj1A11JJLiiL~r.:1JtlLfh 

fiU1f111flU(;IU~1f"''JJ1fL(;Iflf'''L'VltJ 41ri~ lJ",1'JJU ij1::uu"'intun1n11-.31Ufl~UU 

LlJUL~1lJttlLflfl 400 (OS/400) LL~::Ynrn-.31Ufi1-.31Ufl~UU1::Uutu1Un1lJ 2 1::uu",in ~fl 1) Ltl;U 

...... .. "" I ~!-... "" I ~ I 4..1'" ....,L... ... 
L flfl U~:: 2) IJIIJI LfllJ Lflfl 1JI-.31::UUL "'~1U Ll'IlJn11L IJIfllJ (;Itl"fl~~1::UU~1ULflffi"D1tJflUL(;Ifl1LU(;InlJ nu 

"" I 

fiU1f111fl1'JJ1tlU 1 ';'lt~n 
., 

t Un11 t ;-.31U';-.3 2 1::UU "'-.3 nfl1'l ~t;~1u,,::fi1-.31U~1U'Vl1-.3 tU1unffi L~tJUUUU 

LfI~-.3U~ 1 tJ'Vl1-.3 L ~tlfu U~::~~;fl~ ~ 1 ~riU1::UU Ln1 ~-.3 tU1un 1lJifu ~t ;~1Wl1 tJ 1 Ufl-.3 fil n1lJ1 n n~1 

100 flU 

t ~ ....... it ~ 3.3.2 LYiA U~tt!lYlJJtI!I U'8~An' ... 

n1rofuUl~1::uuLn1iifl~ 2 U1::LJ1'Vl~fl 

1) L'Vlfl tut~tl''lm",flfl~;;n1n11-.3n11L~U .. 
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, 
....... 1 ~.¥ r .... .¥ r~ "1."1('" .... 
tHI,"'lu1:;lJ'l~tJ~Lrtmti~Lfil11~ LYitl¥'i~Lfil11:;~LrttJ~tltlnlJ1 L~fiYin11Y11~n11L~UYl11UCl~~mU:; 

1Jl1~1 uU~{h~tlfiltllJ~'lLlJltlf LU1LLn1lJti1U~{J1~tl~L~fufil'l1lJiltJlJ'JJtl~~~n11Yl1~n11L~UtU 

U1:;LYlfll1YltJiitl~ 2 U1:;LIlYl;ltl 1) LU1LLn1lJti1U~{J1~tl JAWS LL~:; 2) LU1LLn1lJthu~{J1~tl L~uil 

~Ltl (NVDA) LU1LLn1lJthu~{J1~tl~tl'li (JAWS) LiJuLu1LLn1lJ~~t4ilitl~4'tlfl'JJaYliL~tlm1L4i~1u 

Lt'ltJi1fi1fl'JJaYlituiJ~"uUtl~~U1:;lJ1N 40,000 U1Yl"tlLfilitJ~filtllJ~'lLlJltlf 3 Lfil~-3 LU'JJN:;~ 

LU1LLn1lJthu~{J1~tl L~Uil~Ltl LiJUlJltl'YMLL'lfLtlL~UlJltl~ (Open Source) ;~LtJ"t,"~~NJU1~M':; 

Utlm~;jtl~1n LU1LLn1lJfhu~,j1~tlLL~'lJu J~i1LYlfil LUL~!i''ltJL~fltl~U 1 ~ 

"lI'ltJt11U'ltJ fil'l1lJ~:;t'l'ln L," LLri lJ~n11Y11~ n11L ~u L"lIU ;i6utlft'lt1m~t1Lu~tf LiJuliu 
" 

2) LYlfil LUL~!iLummItJU1 tU1LLn1lJ 

"I.-r .... ..J...j "I 0...... .1 ..... I..J 
LUu~"UUYl1~fiU1fil1~:;LLtJunYl"ll'ltJ LUn11U1t~1m~nlJl~~:;filtltJu1tJLu~tJU 

LLnl'JJLu1LLn1lJtu~'lULLtlUYiflLfiliu~ll'tJt~li tU~'lU~litl-3~1Lilun1nJfuu~1:;UULri1 ~:;\lnn1:;~1 

~ 1UYl1~fiU1 fil11~ 1'JJ1 "1~U1:; L Yl fII Lt'ltJ~1'JJ1 t UU1:; L Yl filL YltJ~1lJ11ClUfu LtI~ tJULLnL 'JJ'tl2ol~'JJtl-3 
, 'I" "I " .. '1..J 0 'i' 'i' ... ..J..J " , ......., 'I. l..t 

1:;UU Lm Lt'lJ11tJ LIJI L~tlU L'JJYln1~UIJl L Yl fil L U L~tJYl LntJ'l'JJtl~ lJl1~1lJ 1M IJItl LUU 

8. LYlfil LUL~!iu1:;LIlYll1U'tl2ol~ ~litl~L;tJULU1LLn1lJ;'t'l"tl~'ltJJ11~ LfilUtl~ 

b. LYlfiltUL~!i~ll'tJt~li Rtl J11~~1'l1 ;'1l1ftJ LL~:;~'!I'l~ LUan 

c. LYlfil LUL~t1~L~1'JJtl~LU1LLn1lJL~lJ~,rU~11uL~ fitl Lfil~~ijtl''ltJL~~tl tu 

n1nJfuut~ LLnl 'JJ~{J 1~tl LU1LLn 1lJ LfltJULLUU Lfil~~U~1tJYl1~ LL~:; 1~u11i 

U1:;LIlYl "1~ 1 ~''ltJ t umffi1 L Yl fililfil~n1u~Lfil1tJt1~ 



.~ --

., 
1 ) n'wtlilJtlt~1:lJlJ Ln1 ~fl~ 'l.'h:U:L 'l~1tT1.Ii1.l 

2) mruilJtlt~1:lJlJLn1~fl~'W~~~~lih1it;l~'l1lJL~U~"flm1t3~~1u'fl~ 

n1:lJ'l1.ln1~1~~1n~'fl~lJ~ 

a. ~fl~'Wijm1LLnL'Lf)t;I~11.1;fl~~1l1U'l.1.I1:lJlJ 

b. ~fl~~~1.I1LL~~t;I~fllJIl1U11.ln~'fl~~1~fi1.l1~11 
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3) mrurutlt~1:lJlJLn1 'Wfl'l~:~fl~1;L~flL1.IL~tI'l'lUL~flfl~l;m~1~m1L~1.I 

4) fi1.l1fl1ni~'l1lJ~fl~m11~lJffm~1~m1L~1.I~1lJ11Cl,j1~11.1~11.1~fllJff'lL"flf .. 
I ~ I 

't~ ~'lULtl1LLn1lJth1.l~u'1~fl Lt11.1~~Lfl .~'Wijfii1fl,a~fiLl;lJL~lJ 
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'" cr __ 

W~J'1'"1fl Lfl\l,)~Lfl 

~,)tJL\1~;f~{tJ~~'W~'11.J'11tlri'1\1\1~n~~Ylfimrufutlt~1~ULn'1~')tJ~m1 

tl "" tl ' , 'I" J tl"" tl 'l"" JO!"I" <OJ "'Itll''1 ro t~1::UULmUUUn~fl~1l'1,) ~'" L\lfl~'"I'1nm1 ro t~ "U'lm~tOJ::\I'"I'1Lu\l"'fl~1.Jn11Lll'1 ~ UTI~' 

t;, "'Jl'1tJ 'l \l1::UU Ln'1 lfl{tJ~~~~ L u\l1tl~ mrufutlt~ 1::UU Ln'1 UUU n~fl~,t'1 t~m,r') 1tli\l"'1\1'fl~ 
~ ~ 

mru1utlt~UUUn~fl~,t'1,r\l~flmnAfl~1.J mnAfl~1.J~fln'11flffiU1::UULn'1~')tJi\l'fl~'fl~~u')f 

":.J """ ":'1- !.!( ''Itl 0" 'l" it .... I Yl"llfl\lfl,)'1l.J'lU'lfl\lYl UJ~fl~mnfl~1::UULn'1flfln ~ UfI::\I'1L~\lfl'Dfl~flflfln1.J1 \1flFJ U~ LJ'Dfl~ 

~,)\I~fltl1::~'1\1~lTtJ'l\1~ n1nAfl~l.Juuun~fl~,t'1fl'1'"1vh1~i~~'tl~ni\ln1nih~1\1 ;fll.J~ \1ffi~,)\1 . .. 
, • 1 ""I~ J ... ..:..:,,"" l' '11' 0 - ~ I"" .1 ' 

j;!flu1::~'1\1~ ~"lI~'1\1 '~'"I'1nYl'l~!JYlLntJ,)llfl~\1')"lIfl 2.1.2 ~I'ICJn'"l'1U\lmfimruroui~~uLm 

'I""" , 'I.I..r 
tltln ~~"'~"'fl ~uU [14] 

1) mnAfl~1.J~,)\I~fltl1::~'1\1~'l' . .. 
~')tJ~m1tlfutlt~ t~tJ,r') 1tln~~~CJn'l'~fl nfl~~n1u~LflnJtl~ ~~'"I::Liju 

n '1 nAfl~l.J ~,)\I~fltl1::~ '1\1~ LU\li n~OJ::;fl fl,)11.J 'I. ~fl~L \lztlllfl~ ~,)\I~fltl1::~1\1~lTtJ 'l '"~ t"'tJ,r,) ttl 

~;'1 ttl 1 LLMl.J L~ tJ\lLLUU Lfl ~~t1f11 tJYl'1~llfl~fi\l1 fl'11'"1::LL \lU 1~U1'1 iiI'!/')tJ 'l ~ ~li' NJU'1U'1ttltl futlt~ 

L~l-IL~1.J1~ 

,"ffi~,)\I~fltl1::~'1\1~ LL"'n~'1~ 1t1'"1'1 n~;fl~~ L~l.J 'l ~1.J'1 

~'11.J'11tlVht~ 3 ~ ~fl 

ttl 1 tj;! flfl~~L ,'lUn1n;'1 ~~l'1\1;fl~~ LL~t"'tJ,"in 1 ii ~~'1,""htJ 'W~1'1tJ 

~U'1 L~\lfl ttl 1 ~ flfl~~t~l.J'1 "'1l'1\1Yl'1~~"'~'1,"n1ffi ~fl 

i. Open Database Connectivity (ODBC) 

ii. Java Database Connectivity (JDBC) 

iii. Object Data Management Group (ODMG) 

m ni'1 Ln '" L ')6l'1U;fllol~ t"'tJ,r,) 1t1'"1::vhm 1LLtI~ fl,)'1l.J m1L;'1 ~~ 

ttl1 t", flfl~llfl~ ~{"'~'1,",.htJ L ~~'1:: L ~flfJ LU ttl1 t"'flfl~l.J'1 "'1l'1Ut1\1'l", 
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." ,.,J ~ ... ~ , 
tUm ~\nJYI~::L'D1m'DtllJfl~1n1::UULm 

b. mru1~1(;11l1ULt)nLt)~LLtlflL;;1~.nt;;~~nu 

111M'lLt)niLt)~Ll.tlfl LtJUI11M'l~t;{"pJLl.uut~tlFJ1upJ,tl~1filNt\11~ 
'!"I , II II., .. _ ~.. ~ 

Ltlnt\11 Ll.fl::Lu" ~~~~"LnUt\1~11CltltlnLl.UU'lfim1L'D1Cl~'DtllJfl'tl~ 

., ~ II II _.1' ..J , II ... 'II~ ~ II , ~.J" cr " .. 
(;I'lLtl~ ~'" ~'ltJ'lfiU~::"lI'ltJ ~~t\1~11ClLffin ~'!I'DtllJfl ~~CJ1UYl1~ ~l1flLtln'!lLtl~ 

Ll.tlfl 

c. n1141fltl~l1U;;tllJfl 

m141fltl~l1U;;tllJflLtJun1::U'lUm1,r"'fltln 

l1U;;tllJfl tU~fl1tJ 1 l1U;;fllJfl~\lnt\h~tuztlLl.UUl1U;;fllJflLl.UU 
... tI..I ..I~ "..... m::~1tJ (Distributed Database System) ~1n~m1L fltJUYl ~'!IYl~u~n 

.,., ., .. , .l'..J,..I .J '~tI" ,~ 
~::\ln"n~ULl.fl::~l9lLnU ~Ul1UYlntlUYl~::\lnl1~(;Itl ~ tJ~LI.~fl~'Dtl~fl 

~'lUnfl1~ ~'ltJnil~::"li'ltJ t ~~1;;~1Ut\1~11Cl L ;;1~~;;tllJfl1.~1'l" Ll'l 

d. n1~tl~~~~n;U'tl~;;tl~fl 
• OJ .. 

n1~tl~~~~n;u~::"li'ltJ~1tlui~~~n;Un1rn1~1ULl.fl::l1U;;tllJfl'tl~ 

1::UULr11 mrl!~~~n;umn;1~1u~::"li'ltJ1~t\1~11Cl1;;tl1::LtJ'!IU4t1nL~~ 

~ .,J...,~ II ... ,-, II .~ "..3': ~ l' ., J 
111M'l ~~UtlflYl~tlFJ~" '!I~t\1~11ClLl.U~nfl'lfim~tl~~11~n"llULPI"~U 

e. ~~1.tl~uviLn~u (CGI Integration) 

Common Gatway Interface (CGI) LtJU~1(;11l1U'!ltl~mrn1~'lUlJitl 

tI ., ~tI II" ~ .oJ _..r ... 
1::t\1UnU ~ 1L1.n1~111tJUtln "'ltJmJ'!I1tJ'DtllJfl (Data Server) '!I~'lfiU~ 

~'l1~tl,,~~un~1nflnt\n1ut\L~nJiI~L"11::'W41LtJUettl~~1U~~~~'lU 

IJitltl1::t\1U~;;~1uLtl1L1.n1~L~tJULl.UUL~ifl~tlfl1tJYl1~ 

f. m~tl~~L;~1'V1'1 (Object-Oriented Wrapping) 

_.1'., 0 ~tI' II ., .J" "..I"" ..3': II ... _~ II 
nfl'lfi~n\lnU1 L L'!InU'!Itll1(;1L1.'l1Yl~~'l1~"lIU'!ltlU Ll.U'lfll~'!Itl~mnltl~~ 

l' _J tI ... ..3': ..I !'I.,....:, 'Itl ~I 
PI'lmfiU~::~tl~Ll.tl "flLfII"lIUL~m 1 tltlnLuU'l(;l'1 mro1m1Yl'l L LuU 

1'(;1'1 Ll.fl::n1::U'lUm1Yl1~~1n~LtJu1'IJI'1 ~~41LtJulltl~ij~'l1~L;;11"t ~'" 



34 

'<t1n%n11~h-3~h.l~1)J1~mL'<tnLl.'<t-3;fl;;;fl~tJlJh-3 1 'fl-3L1.IJi~::~flfln)J1LJI~-3 

j;J111-3~ 3.1 ~-3ujfl,j1)J11LI'l11::"'riUfl'l1)Jlifl-3n1nfl-3Vl1-3fiU11'l1~~lifl-3n11n1nH'.nJt-3 '<t::L,"U 

Ui~1 n1 nJfu1Jt-3l'lf-3rl'wij 1'l'l1)J'~1 LtJU~'<t::~fl'lUfuut'l'nU1 ",1". qj L Ufl-3'<t1 nfiU11'l11~fl-3 n11L UU 

lU~'1'nfl-3n1nJfuut-3'11ul~~~n11Vl1'1n11L,"u~1)J11Cl'Yi1'11u\JI~1)Jnffiu'l1u~n1".u"'Lfl1L'l 
~.!~ 'I"'" , 'I~, .J " ..I 

LI.~:: UJl'tfl-3n11 ~"')J1'l1 ~"D'<t1tJ~'1 LI.~::1'l'l1)JL~tJ-3UfltJVlfi'" 

Screen 

Scrapping 

Database 

Gateway 

XML 

Integration 

Database 

ft'lt.lPifltb·~~1t.l~ 41'11t.l ft'lt.lPifltl~~1t.l 

LLUU41flf'l'l'UJ lil4l'l1t.l~,rllt~).) 

ttl'ltlJl"tlfln1'lL4hii'l 

4ltl~flL~).J 

ttl'ltlJll'ltlfln1'lL411ii'l 

4ltl~flL~).J 

ttl'ltlJlrltlfln1'lL411ii'l 

4ltl~fl~~).J11'1'l31t.l 

• ~lI~L'lfl1 

• ~t!u~~t.l 

iit.lLlJlflfdllJl 

.. , 
• "'l1).JlI"~qt.l 

• s:i41fl~1r1"n1'l 
ihl'lfmn 

• s:i41tl41r1"'n1'l 

U11'lfnlfi 

~t!u~~t.l 

• LVlrl tt.ltflU~ 
L~lI'l41tl'l 



3S 

Replication 

~tl~fl 

• mni1'11tAnU 

trClJ"'1~ilfl'l1JJ 
L~Yl1::JJ1n1 

CGI ;Jtl~flLJJtAL~7JJ,..ffi TM ,..U1L'lu HTML 

Integration Service 

00 

Wrapping tl'lfln1 

Component 

Wrapping 

Y1mtJ1n1'1111 'IItl'l 

tl'lfln1 

3.5 tJrutJ'~r.:UtJLrh • 

UUU41fltl'l 

tl'lfll.J7::ntlU 

• "hl;t;;J1tJ 

• ~,ru~~tA 

tltAL"tlfLil" 

.. , 
• f'I'l1JJtJ",,..!!tA 

• mru'l,rul~ 

;\'!(;Itl'l.!;l~4'tlt~vi'N'1'1.!tlfutlt-l1::UULri'1~'ltln~1fi~n1u~LfIlnJtJ-l(;l'1~'tlUL'(;I'tl-l 

fi'l.!'1 fil'11 t~~ih".'1.!'" Ltl'1 t~ L ~tl1j Lfil1'1::itl1::ttl'!l,rLL~::'tl~ "'fi~'1 "'~ Ln "'~'I.! t"'tl1'1tl~::Liltl ~m11 oj! 

~'1'1.!'t1~ttl1LLn1~~tJn~Iij,j'l.!'1~'1~'11CH~tlM'I.! ll'1fle.J'I.!'ln n LL~:: , 

.. ..... .Of'" ~.. !II .I ... ... ....t .. 
~'1nm1'lLfil1'1::"'fil'l'1~(;Itl-lm1LL~::u'kl"''1''1-l~'I.!~-lLu'l.!Vl~'1't1~~'1'1.!'l~tl~UU'l.! filtln'11 

,J • tl ~tl tl !'I'..I .I ".... .Of .J...l' 
tltlnLLUU~'l'l.!(;Itl 1::~'1'1.!~ 1LLn~ 1::~n(;l ~"'~Lfit1Y1~::~~'tlm~~LL~::u'kl"''1VlLn~''I.!~'1nm1 

~ 1ij,j'l.!'1 ~'ltl n~1fi~ n1u~ Lfil1t1tl~ ~~,",::vi'11 ~~~NJ'I.!'1 ttl1LLn1~~'1~'11Cl~ NJ'I.!'1ft'l'l.!,jtltl1::~'1'1.! 
~tl tl ..... "... .. ~1'~ IL!~ "" • :: .. L 1LLn1~ 1::~n(;lLfit1~fin'11Vl'1~m1L"''I.! LI'I L"'tl LJ.J~t1-lL''1 L~1::UULn'1Vl~"''-I'" LL~::~'1~'11mffin~ 

;t1)J~t~~'1tl ~~1jfin'11t1t1nLLUULL~::t;~'1'1.!~'l'l.!IJ\t1tl1::~'1'1.!ttl'lLLn~tl'l::,!nmf~::mih'l~~t'l.!UVl~ 4 

'" .... .. cJ 0 _1 .... Yo .., ~ '" ~AI .. .... 
3. 7 ""~Lfit''iI~J.I'ilLnU LLUU~'111'i1~n1~lJl)lIJ.1"U fi~U1~'iI"lJ'LLn'J.I Ll1!1ULLUU Lfit''iI~ 

tJtl1!1"1~ 
~! J II ..:tI ..... CI " ...... 
L'I.!''I.!(;Itl'l.!'I.! ~::LtI'I.!m 1~1'1~ Lfilffi-l~tlL fitl LnU;t1~~"''I.!'1~t1 Ltl1LLn'l~ L~tl'l.!LLUU Lfilffi-l 

tl~'1tlVl'1~ t ~~'1~'1'lCl L1tl n 1 oj!~'1'1.!Ui~'1 n~'l'l.!lJ\tltl1::~'1'1.! ttl'lLLn1~tl1::~ n (;IYI tJ n~1'1~f'l.! ~~,",::'II'ltl t ~ 
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_I-.Y. .., ,... <;'_1 - ~_I 
UlJ1I JJ"U fi"'U1~'!l .. u' LLn'JJ L"!lU LL1J1J LA ''!l~u''1!1''1~ 

1 ! .J' iI 0.J ' _ 1 ~_ I _ I ....I ., .l' '1. I 0 
U'DUlJltlUU~::L Umn11l'1'lUlJltllJ1::~1U~lJ1LLn1l-JlJ1::,-!nlJl"Vi"-Ju1'DU lJ"1mn1~~tlU 

~.r.! ... .J 'tl ~tl tl ,. .. ..J., .l'~ ... .,~ ........ 
~"'muffiUL"tlUl'I'lUj;!tl 1::~1U~ 1LLml-J 1::tlnlJlL"l-J"QnVi"-JU1'DU~~tlUntYl ~tlULfll-J LVitl 

tl 
... tl~.. 0 ..J ... .l'~ , iI tl .. 

1::Ll.JU 1::l'I"fiJ11Vim1"1-31U"Ln~'DU ~~tlLLU-3mn1~~tlUtlflm 1.1 2 1::LJ1"l'ttl 1) mn1"'~tlU 

n1::U'lUm11um1L;tlULtl1LLn1l-J LL~:: 2)mrl",41U'lUL;)~~1;1ummIijJU1 

! J.. ...., ...I~" 0 ~ "!,, ..,j 
'DUlJltlUUu~::Lilum1~ttl~ ~-31U'l~tI" ~"'''1 ~tl Vi 1tll-J"-3 LL~ ~-3'Dtl L~UtlLL U::LL~::-31U" 1't1 '" 

~1~::~1~tl'ttl1uflU1I'tlJl 



~'VltJ1il",ufi'U,jtl~"~U1 L",ut)~mnll~2bul'lt)1l1~","u~',~"u",)j'tJ'~,j L~t) ,~~ 

~mn'l1~mrL\1u"'"~"rt1li".:J"uh~ntlr~tlLri""~Il'ltJLu1LLn1~thu~ih'ttl L~tJ,j.:JL'iJU"U~"'fl.:J • .. 
fltl 1 ) 

, , , 
LU1LLn~L;tJULLtltlLfl1tl.:JU~1tJ'Vl'N LL~~ 2) ';~U1Lfl1fl.:Ji'ltl",11.:JLLtltl~1~tl.:JWlb~tlL~tlt-Dtum1 

Ulj~~';Ufintl~".:J1U 'ui'i'lU'Dtl.:JmffitlnLLtltlLL~::~(jJU1i'i'lU~tlU1::"'"ULU1LLn1~U1::~n,rn't' 

~~(;\tlntlLU1LLn~L;tJULLtltlLflitl.:JU~1tJ'Vl1.:J L111.Ilu1~tfnm1m14''''mntl~~LLtltl~1~tl.:Jt)l'lt1L;.:J 
~ . 

Ltl n"'11L '"~1U1::~ nm,t Umffitl n LLtltl ~tJ m1~tl.:J'tl~~~ ~ fMtJ~tlU~ib~tl'Dt).:J1~tlLrh'~ 

tl~'t UIULLtltl'Dtl.:Jt) l'l'l'Dil~~rl.:J LL~::tJt)~' ~~~ ~U""'"~"1t1{ ~ mrntlt) l'l'l L ~ihJu"" l'l1~ 
, ", ..,j 0 't".J. ., 

"lru"'~tl~Yli:itl~'tu~'lt)l'l'luu 1 tJ1U'Vl1.:JfI~1"'LL~::UJfitl~'Vlml-tU~ ~~U.:JfI~1'" fI~1"'UU~:: 

fu~"''Dtltl~U1~'tumnllj~~~ufintl1::tltlLri1tlti1.:Jt1l'lLU~~l'l1~'tl~~~LntlLtl1''~~1nLfI~.:Jijtl 

"'11.:JLLtltl~1~tl.:Jm1ulj~~~ufi 

ft~fh----i 

;UAl---fL-_,-_~ 

1 flffl'l 
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m1LntJo\Itllol~ij fl')')l.J~1,r cy L ~tl 't ~~1)J11tlrh ~ ;~1Uti1i~;h~1Utl~ritJ1::tJtJ 
'1 ' ..." If " ..J..J "'t 0 .... I"" %. ... r 'If :: 
~\-1U U~::Uj;l~::1::tJtJ)J\-1U1~tltl:: Lru1~VlLmJ')'tl~ Um1Vl1~1UU~::~m1lJ!Jft~~U1ltltJ1~ L1 n)JVl~ 

U~~~;tl~~~~1£'ltltln)J1'1.~L~tlLn£'luCY\-11f'l.lr.h'l.lm1LffinUJfitl£'l'tl~fl~1~ ;~i~\-1~£'l,f'l.l L11 

t;'h Lijulitl~ ~ mfii'l.lj;ltl'l.lm1vi1~1'1.1'tl~1::tJtJLfi1 L£'ltJiul1um1vi1~1U'tl~1::utJ Lfh~::LiluutJtJ 
.. , .. 

~1 L iluiuj;ltlUIJl1~~1;tJ ~1 nru;i 4.2 U~ ~~ i,)tlth~iu(;ltlUm1iCtJf1u;tl~~ ~1Um 1~U~1n"::tJtJ 
~ ~ 

;!;L~~Ltl~;~LtJU,.::tJtJBlu~4'~n1ritl)J~L~tJ')ritJUj;l1Lfl"~j;I'tl~~nf11'J1tl~fi'l.l1fl11~Uj;I'I.I~1f"'1f 
~ ~ ~ 

L(;ltlf" U~::U~ £'l~ ~~ 't U LU 1un1)J L~tJUUtJtJ Lflitl~U~1 tJVl1~ L \-1U" ulJi~:: L \-1U~ U VlU\-1U1~tmrt~ 

- CU L\-1UI'I~tSlU 1::tJtJU~I'I~\-1U1ffi~~~tl~;~1UU~::nr~~.hu (Login) 

d "'I" ..." ,'I ~ If. LJ~ " ... ~ ( . . - UJtl~ ~"IInffimffitJffitJu~::nl'l~)J "Enter" 1::tJtJ~::L'D1 LlJ~ ~\-1U~\-1U1~n'Dtllol~ Waiting 

.."j 't""'1~ ,'I ... ::.."j "'1.1"''' ... . Screen) L~tlffi \-1~ ~'Dn"'~~ Enter tlnflNL~tlL'1 ~lJtJ~\-1U1UJ~\-1~n (Main Menu) 

... ~"'''.I 't"...."j ~ 't~ .l' ," " - \-1~~"1nn'" "Enter" L\-1'1.1"'UJ~\-1~nn~::lJnn!) \-1L~tln "II~m1L'D1 'D~1'1.1'UtlFJ'tllol~L'1 

~'tfi~~1.u Ll'ltJil\-1)J1tJL~,~'tfiU;Lilu 1, 3, 4, 19, T u~:: X j;l1)Jfl1;tJ mm)Ji X il~~ 

vi1't~LU1unnmitJ'1.u~~mU::\-1U1"tl~~~tlL;1't;~1U 

- lI't; ~)JiL~' "4" L~tlL~tln\-1)J,)l'Im1't;1::tJtJm14'l'Imruj;l1Lfl1;;j;I (Credit Card .. .. , 
Management System) n~::L ;1~L\-1Ul'lci '" 1.11 ~1nuu~::ij'tl~ffi~1l~~1~::Hl~'tl~ 

;tllol~ 't ufi ')U 't""tl~~ n f11 ;~ m 1Hl~'tltl1~~ 1 LilutSltl~Vl11tJ;tl~~fi')ui')'tl~~ n f11 L ~tl 



1 HOGAN tnt8gfa8d Deposits System 
3 ROS Rate Oi$tributioo System 
.. CCMS Credit Catd Management System 
19 CACS ~ter AssIsted CoIec;!Ion System 
T CtCS Othe< Transactions 
X LogoII Exk to sea Logo 
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~nnn~'l~~~'l~UU L"'tJ~~~'l~UU~~L~'lnU~~~L'I~;U (Session) U.1Jl~~L'I~;U ~~tl'l~ntlU\tI~'ltJ 

nq~"tl~~n"hl (Screen) u.~~tUu.(;ifl::~'h~tlij;tl~fllJl'l~ 1 ~t4itumni'l~'lu tJnu.~IM~~tltlmilu 

;tlfl'l'l~ ;tl fl'l'l~ L ~~'l;ftJ n Lffin~'l~fl; (Field) ~fl ;tl'l~ u.~ l'\~~fl L~ Lilunti~"tl~~fl; (Collection 

of Fields) ~ffiLffin~'l IW1'l'l~ (Table) L'l1~'llJ'l'lCl~"'~fl'l'llJilJ~ufiu.uULflN~1'l~lIuUi~i~ztl 

.J 
Yl4.3 

Mainframe 

Session 

r-----I 
State Identifier , - - ---

1- --

L 
Error I 

r--... -...... - -" 
Collection 

ofField 
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... 'l" " .. ~I .. ,..rc.", ,J' • I ~. I • I .. " .. 
L'Yifl ~L'II'lCl-3"'~"'L"UnUL"'~'lUVl'l-3\1'lU~flu1~fI'lULu1LLnnJu1~!Jn~ L1'l~fl-3Ln1J 

;fl~~LL1J1J~'l~tl'm'lrofl~lJ~Ufi'llfl-3~'l;-3'lU G. Canfora [6] t~U'lLflUflLL1J1J~'l~fl~n'lrol) 

~lJ~ufi~'l;~'lU (User Interaction Model) t~'lu~'lu~4't1i-3pJ~ 4.4 ~'l;~'lU1~1J1J'"I~Lilu~~~ 

~,b'"lfl,fut~ L1'liJlfl~Ln1J;fllol~~'l;'lun'l11~t!;'l~U'llfl~LLIJi~~~U'l'"lflL~ti'l,fu ~t1m1Ln1J;fl~~ 1.~ 

tJnLLfI"'-3flflnlJ'l'lu11.lLL1J1Jfl~'lflL"'fl~LLmlJ'IIfl~fln1uLVllJL'Yi~," (Screen Template) ~~1.I1~nfl1JL1.I 

~'ltl Label, Output Field, Input Field i-3l11~ 4.5 

dfMllC 
dfMly 

F" • Ie! 

" LL~"lun'lffiflnLL1J1Jft'lutfifl1.l1~fI'lUL1.I1LLn1)J!JnlJiuu L1'l;]fl~mro1~LJ1V1'11fl~'fl~~ 

.I ... , !:,J ~I ~I .. ..I... ..~ " ... 0 'l" ... , ," ... ... 
V1~~Lfltl '" n'l'l "Dfllol~\1~flflnfl'l'"l LuU",~ "'L"'t1'l~ffi ~'l1'l~ n L'" 1JI~V1'l ~m1flUfl'l LLm~'YiItJU'l)J 

1.I1~L11V1~LL~nlJi'l~riu LL~~m"h~'lU'IIfl~1~1J1JLfh fl'l'"liiL~)J'lnn~'l~rt~LlJlfI..rU'Yiffi)J 1 riu i~,fu 
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~i11"'tl'l:litl,m1nh,,~,,1~~huhJ1.~'ln 1 ~i11"'tl~filffitifiltPJm1ii1"1U'!ltl"~~mn'l1"m1L~u 

~'ltJL~j;\;iii11~L111.~LLu"m1Lntl';;tllJfltltlmtlu 3 ~'lU;,,~tlhJ;i . ~ 

4.1.1 .a-euanJr.:Lll'rlL"IIti-rU (Session Data) 
u 

4itl~fltl1:LIl'Vlrl'''':\1mntlL~tl1-num1~(;'IlJitlritl1:tIt1IJi1'' 1 ~litl"m11;"1u L(;'IU 

4itl~fl~Lntl"':Lilu ~tl'!lfl"L"IIt\iu 'ltlViLLfl:v.fl'Vl~1;lum1L~fllJlJifl LLfl:fhtlruLLIJi~1Ji1~ 1 ~,utlu 
_..l' "::.J" 1"1 ~ 

filrut\lJtlj;\V.ul1U'!ltl"m1LLt\(;'I"~fl~U1"'tl'!ltl"1:t1t1UU 1 LlIU '!IU1"''!Itl''~U1'1tl LuU"U 

".1 -4.1.2 "'fl~.l..Ir.:Lll"tln'fU (Screen Data) 
u 

~.I ... 1"1" ..1'1"'1 ... ,,:: 
"lItl~flu1:LIl'Vlt\m'ULuU'!Itl~~L'flV.1:'Vl ~11 ~um11:11j;\'lj;\U'!Itl"~U1'1tlUU 1 m1 

Lntl L Viu" LLfiihu~tl~" LtlU~tl'!ltl"~~;' tl 1'" ii 11 ~4itl~fl Ln I'Imri1 riu1.~ ;",fum1Lntl'!tl~~ Lil"'1:~ 

1;lumn:tJi'lj;\utl1",ij1.~lJ1nn~1~rl"i'lLLtl1 4itl~~L~fh;itlu1.~~ 4itlfil'l1lJL'fl"'1:'11n~~;tu 

~rl,,~i11'1tl ~1 LL ~U"'!Itl" Lfltl1L lItl1~ iJluujtl~; L ;1~~i11"'tl ;"nfl1'l ~1tl~1U'lU~fl ~,f"~lJ (;'I~1fl 

"lruimtru:L'fl"'1:'!Itl"~~;'~1LL~u"1,,, 1 ~tl11n!)lu~i11"'tl Ltluliu ~"t\1lJ11t1t\~tltlnlJ1~;" 
, ... 

1J1111"'Vl 

~UUtllJ 1 ~ L;1 ~"iI n ~'lU ~ ;"1U1:t1t1Lri1'1: 1.~ru~",lfit umffiuutllJ 1 ~ L;1 t;"1U~i11"'tlIJi1" 1 ~ 

LLlJln ~1"riUujtl~t; L 411 ti,,~i11"'tl~ \1 n~1lJ1.~~1tlij'Vl1~ L~tln (Option) Lt\bJritlUL 4i11.tlii1"1Ut U 

1.1 ! 0'" II' l"J'a .. .. I 
~U1UU1 m1m~U"'t\n1UL'VllJL"'flj;\L11"':lJtl"~U1L~~1ULtlu~U"t\n1UL'VllJL"'~j;\LLUn(;l1"~1nLL~: 

~1Lilum~t~LI'IUt1IJ1LUlJ~ 

.. 
utlnL~iltl'l1n,ru 1un11ii1"1U'!Itl"1:t1t1Lri1",:ij~'lU'!Itl"m1j;\Y.I'It\tltl4itl~~L4i1 

"'1" " ,.J' ~ 'I "... , .J "'1" 'I " ... 'I. I ... ~ 1:' 
'!Itl"~ ~"II"1U '!Itl~~ L~~1U"':"tl" ~",rom1V1Y.1"'t\tltlntlU'V1"':L'!I1 ~1I"1U ~U~U1"'flt1'" LlJ~ffiritl"U 

4itl~fltltlnlJ1t~~1;"1u ujtlLn"';tl~(;'I"'~1'" L,jU nHlnmt\~huhJ\1mJitl.:J ~1tl;tl~~~litl.:Jm1 
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4.1.3 i'8~.tJr.all"i4." (Field Data) ... 

" 0" !OI .1 ... " " "'1~ " ~ ..I!o1 lfl~f'l'\J1L11flflmlJ'\J 2 lJ~::LJlYl f1fl 1) lfl~f'lL11""1ntol ~"JJ.:J1'\J (User Input) Uf'l:: 2) lfl~f'lL"JJ1Y1LlJl.I 

tlhl.:J1::UU (System Input) 'fl~f'lL'1""1n~;.:J1l.1""::LU;tJ'\JUUf'l~'lUI'11~m1t;~1'\J'fl.:J~; 
I ., 

~ffiij n 11LU~ tJ'\JUUft~UfltJ flf~~1 n 

~'l'\J;fl~f'l~~flflnLiJl.I;fl~f'l~t;t'\Jn1~U~(M~f'li'VifiL'hiu~t;~1'\J ;fl~f'l~-1flfln 

~1~11tluti~flfln'l~LiJ'\J 2 U1::LJlYl ~fl 1) ;fllJf'l~~flflmLUU~tJ'l Uf'l:: 2) ;fl~f'l~~flflnuuunq~ 
".J ..I!"I"..J .. I ....J:'::I ~ ..I I ~ .. " 

'fl~f'l~~flflnUUUL~tJ'lLlJ'\J'fl~f'lYl~f'l1L~'Vi1::1'1'l L1J'\J nf'l"'''JIfl Y1fl'J "JJflf1'l'1~U~IM"JIfl~'\J'1""fl 

I 

~ ~ ... ".J I ..." ...... ... !OI ~ 
"JJflf')'l'1~U~~-1"JJfl~"''Vif'l'1~lfl~1::UU 'fl~f'l~~flflnUuun~~flfl"fl~f'lYl~f'ln~tl.I::LlJl.I(;1'11'1~ "JJfl~f'l 

.. " " ,",, ~ 1'1 ..,," .....;-
UUU (;1'11'1-1 fl'1 .... ~ ~~~'1 n n'l'1~'\J~~'\J'1 ~"'tJ .... ::U~ ~~lJ'1tJ"JIfl ~'1l.1Yl'1tJ 1'1'1~'1~ L 'ViflUfln tl~ m:~'\Jt1 "lfl-1 

(;1'1 ~'1~ t '\JutJif'l::I'1'11'1~fl'1 .... ij'fl-1;fl~f'l,j'1 dh 1. '" ~1. ;~'1'\J 1.~ L ~fl ~;fl~ft L ~'Vi '1::'fl~ utJift ::um .... '1 npJ 

..I " I ..I ... ~ .J .. I " .J' ... .l' ~ ... ,,1-
Yl 4 . 6 u~ ~-1~l.I'1""fl1::UU LmYl~"JJfl~f'l~-1flflnUUU 1'1'11'1-1 .... ::L~'\J'l'1~l.I'1 .... fl'\Jfl'1 .... Ln ""'\J"JI'1 nl.l ~P'I 

t~tJij n '11LU~tJ'\JUUf'l-1 L V;tJ-1 utJi ~'l'\J'fl~ 1'1'11'1-1 ~-1' ~i'\Jq ~"fl~ 1'1'11'N tJ n n'1 nu ~'ltJtJ'1tJ~fl ~'1'\Jfi '1tJ 

1'1'11'1-1LiJ'\Jtlh~'1 bottom 
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destroy(String selector) :Boolean iJ~n1n11~1uUh·:tJtJiiri1""u~ 

destroyAIIO: Boolean tJ 0 : 

lI'In1nJ1~1U1~tJtJ'Yl~'nJ~ 

setValue(String selector,String value) :Boolean L4IJ1fhl,"ritJ1'IJI'l~L~tln 

getValue(String selector, String value):String 
, ... ...... 

'tlfl1'"11mlJl'l'YlLfttln 

getValueList(String selector, String 
I I ., ..... 

'tlnq~'tl~fl1'"11n~IJI'l'YlL~tln 

value):HashMap 

getAlIValueO:HashMap 
, :; ... ...... 

'tlfl1'Yl~""~~'"I1mlJl'l'YlLfttln 

getArrtibute(String selector, String value):String ,tl~tl'Yl'Ylrn~i'"l1n1'IJI'l~L~tln 

getArrtibuteList(String selector, String 'tlnq~'tl~~tl'Yl'Ylrn~i"'1n1'IJI'l~ 
value):HashMap 

.. 
L~tln 

getAllArrtibuteO:HashMap 'tl~tl'Yl'Yl1fl~ii~""~1I'I'"I1n1'IJI'l~ .. 
Lfttln 

I Developer I 
• 
• 

Wrapper API 

~ 

Object Identification 

Session I Screen Field Table 

4 

Session Selection 

I Terminal Emulator I 
I 

Mainframe 
legacy System 
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" ..l 1.1 .., 0 ., 0 .. ~ .J.,.., ~ ~I 
~U'l'VI(;J1"l"'l~tlU 1~LJl'VI'lltl.:l'l(;J'l LLi'i~'VI'ln'11(;J 1'1 fil'ltltlnr.nn~(;JN"Dtlfil'l'l2J'VI2J'1 nU'l (;J'lUU t uLLUU 

'IItl.:lm11'l"'''hfutl~nu1'(;J'lLLi'i~UJfitll'l~LffinL; L1'1L;m1LLti.:l~'1r;itJ'iU'IItl.:l1'(;J'l&JI'ltltfcytrn~W~U'l 

..l 
pJ'VI4.9 

.'U.nvN "~1~\Un!l 

# ",U1!J1'lU.1.l1 U. Vltl!JI'l u.tlnfl~~(ilIll u.~(ilI~ ~flfl~Utl"'U1"fl'1::UU Lri1 

[ ]"1fJU~fl"'l1).J U.Vltl~fl~~~fl~~~q~flQ'tlfl1~uitl~~1n~1 

'Wn1"'tl(illri'C\jflmttU u.Vltl!JI'lu.1.l1fJ~ii'lmo\lLnuflCU~).JU~~fl~1:UU 

",U1!J1'lU.1.l1 

., 
L Y41'1~~~UUL1'1~'l2J'l1Cl LW n L o\l.:l1UUJfitl '" Ll'ltlft.:l fl'1~'lU'VI'l.:l UJfitl'" 1.~r;i.:lI'l'ltlth.:l 

try{ 

Wrapper.initaiIAIIO; 

String name = Wrapper.getValue("field", 

"#ccms[#Name]"); 

}catch(ldentificationException ex){ 

System.out.println(ex.getDescriptionO;) 

} 

pJ~ 4.9 L~"'m1~iJiu Session LLi'i~ fufl1'!1tl.:l Field ~tltj'l Name 

.I 
UJfitll'l"lltl 

I I " " I 

initialAiI Lo\lL~tlChJ~U1~UUL(h~.:I~2J'" "'I'lnUUL1'1L1tlnUJfitl"';tl 

getValue "'I'lnfili'i'1~LLn.ILtltlf ~Lih'\~LL(;J;jfil (Static) Y4ffi2Jft.:lY4'l1'1ijL(;JtlfztlLLUU~(;J1.:1L;'l1.tl~tl.:l 

"''l ~tl "field" LLi'i~ "#Name" Y4'l1'1ijL(;Jtlfl'l'lLL1nLo\lLum11~'41'(;J'l~;;tl.:lm1L1tlnLo\l.:l'lU ft'lU 

... , ... ..l .. ,.J" "11.1'. ... .J...,~ 'l" . ~ ".r " 
Y4'l1'12JL(;Jtl1(;J'l'VI~tl.:lrltl fil1'V1L1'1ffi-1'11tl ~ 'IIUtlfJnUUJfitll'l'VILttJn L"D U(;J'ltltl'l-1"D1-1(;JUU L1'1ffi-1'11tl~ 

" ~I ,...j ... .1 , " .Of .,.J • ..... " 
'IItl~i'i"'l1nni'i"'fl2J"IItl'l1 Name "'I'1n~U'l"'ltl1J"'I"UU'VI'VI'l.:l1UtlfJ Lfilffi.:l~2J1tl # (;JN~U'l Name LLflU 
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