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BSO) r ~ n ~ i u ~ u ~ n i d ~ ~ ~ n i t ~ u m i ~ ~ ~ o n m u b i ~ ~ ~ m n i i n  (Technical System Option, TSO) r~lu 
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h) mminou~~unmnwhnniilru~I 

1nniinn4a 

uuuiinwntrun#~yn ( Date F l w  Model. DFM ) 

uuuiinu&nynt%mnn ( Logical Data Mod&. 

LDM) 

nltriluumn.rlubio~nit ( Requirements Definition ) 

un~wdih~ 

- w i w n ) r u ~ # e y n w i n n ~ ~ m ~ i u f l i ~ ~ ~  

( Conlea Diaoram -Current Environment) 

- ~luuninnun)run#eynae~m~iIdlqGu 

(Overview DFM - Current Environment) 
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( Overview LDM -Current Environment) 
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- m m m m c ~ m w i u d & m n i t  
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(Context Diagram - Current Environment) 

-uuun inun~ i in~u iuan~n izun f iay  nlu 

yntrKu (Current Physical bia Flaw Model) 
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Cetalogue) 
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LDM) 
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g'3llh (Logical Data Model -Current 

Environment) 

- tlunlm?lulia4nir~~.1truu (Requirement 

Catalogue) 



: 10 ~uCn~~ni~niuniwa~n~inuuuninntrumCo~e ~ = 6 u d i ~ ~ m n a ~ r ~ u ~ i u i l ~ ~ d u d ~ ; ;  

q i n ~ d d  130 

20 nh.miwo5uiu~v l~nn~Cn~~7u~nn~~nuS$ 

30 ~ h d n i w n ~ ~ 1 u 6 ~ m n ~ n i I v i i ~ i ~ t r 6 ~ t i i ~ ~ m  nn~ninntruflCa~u 
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uuuiins4ntrufldayu (Data FIOW Model. DFM) 

nirriluum~~lub(o4nlo (Requirement Definition) 

u u u ~ i f l ~ 4 ~ ~ ~ n l ~ 4 ~ t t n  (Logical Data Model. 

LDM) 

URR~YS+I& 

- U U U ~ I R ~ ~ ' ~ Y ~ U R ~ ~ ~ R P ~ ~ ~ ~ U ~ I U ~ ~ ~ ~ ~ ~ U I U  

yuued&lum~tn (Logical Data Flow Model) 

- u u u n i w n i m r ? ~ n ~ u l ~ ~ C n ~ ~ ~ u ~ n u ~ ~  

(Logical Data StoreIEntity Cross Reference) 

- ~ u ~ I ~ ? I u ~ ~ ~ ~ ~ I ~ ~ J Y ~ u  (Requirement 

Catalogue) 
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(Current Environment LDM) 
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System Options) 
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- u u u n i d n y n n r n a ~ m d d l o ~ n i t  (~equirsd 

Syllem Logicd Data Model) 

- n u n r t ~ u m ~ t o u i i i ( ~ n t i  Description) 

- nun:t8unm~dnunarur~~w~r (AtrributaIOata ltam 

DeffiripUOn) 
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oc'z pl~flup~unsun l\p@uui L wpyuLunLyneu=rp ML~LU~LU 

uRqn~~nnnueru~u~i~n~~m~~unnn~n~uRqn~~nnnuou~ub~~n=s~nuqw~~ (lad 

'wegetul elea sse3oJd ) ~~B$~~~L~~Q~L~LLU~DY~&KB~~KGLLLU 099 ppi (9 
" 

~~2nnra,n\np~~p~np1n rLubaynuucLunu npybpwnouzrpncp 

Lnwc!nnnbLpoM (uo!le3!)!3eds SS~~OJ~ le3!sAqd) MLunLubLunLcLF&LunCn2Lunnnuoo 
r 

rLu:LMoiunnLyu$$\::bny nrun~~nnnptn~~a,n~nn~i~n~~ub::b (uo!te~y!3eds weJ60Jd) 

nrunrp~boaunnLye$ ~rhnra,n~n,ayb~boaunn~yo$b~f~~~u 0% ppl (S 

62.z flryyypyunxn !+yuyuui L bLpy~~untynou=rp ~K~LEOIL~WX~ 

buj2un ~uci ~u~o$nuiuunn~yr~u - r npi MLU~_U(~=L~~#\~~~RV~~~~BC~U~@$~~K~U@~LLU 

~tprqu~ungi ~~un~u~~uuRn~nnnuoor~u~~ue_~g~~p~Ip~p~~u OW pwm (V 





nmrf : l o  d ~ ~ r l t r i l n 1 n i r r a o ~ n i m a n u u u 8 o y n n i ~ n  

zo r l ~ d f J l l t r i l n 3 n 1 o o s n ~ m o n u u u C o y n n l m i u n 1 u n n i  ninbitipbavn 

nuld&k~ah.rbcyn 

m&#lb 

nimnuwboynnim?un~w (mFical Data hsign) 

nmf : l o  ~ ~ a n ~ & r w j w n u t r w i 1 ~ w i ~ n m ~ a ~ o y n ~ ~ ' 1 u b ~ r i i ~ s ~ 1 ~ f & ~  

20 dani ihqn 1 n%80ynn%rullc4u 

30 r i ? v w ; i j n ? ~ ~ l # i ~ ~ n ? n ~ u ~ ~ ~ & I r l ~ u w ~ ~  t&ul~~w%~nnn?)1rii4 -, 
40 mma~~i~~ljaudmtli~~~&mw~dith~~yM'~Ku 

sa i n r i ~ t o n a ~ r t d n m n i ~ t ~ a ~ ~ a u n ~ c r i ~ ~ ~ u ~ i ~ K ~ ~ a ~ n l ~ ~ i ~ ~ i ~ n ~ ~ ~ ~ ~ d ~ ~ t r m u  

*Mu 

w d ~ ~ n ~ m ? i ~ ~ n l r s l l j n ~ n d i : ~ ~ u d n . ~ t d a u a n ~ d ~ ~ ~ n ~ a . ~ n i ~  

un6w& 

- n~manuwboynnimiunm (myice1 oata 

Design) 

- nidulufl4f&u (Function Deftnition) 

- n u n ~ m i u h ~ n ~ ~  (Requirsmsnt Catalogue) 

- d t r l ~ ~ b & 4 n l r  ( w c a  Estimationr) 

- rlr-liru~?nhRunin#?a.~hynt 

n?nlxu?nun (riming EstirnaUons) 

tnnikn31 

bariwwthqfi nianiuniw (PhylM Rocers 

Spscificabon) 

un6wdU 

- k n d & ? & i h ? a y n  (~mosss h t a  

Interface. PDI) 

- -%-(FCIMI 

- n~n-mt(--) 

- ~uluflrf&u (Function Definitions) 



2.2.1 ~uui ino4ntz~n$aqn (Data Flow Model. DFM) rfluam'iindQn~8uun7u 

1 n7n6 u~:~#c~uu~n'Lun~s?~~n:flrnu~~ 1 W fmurnwiz3~n1t?cntizflu~il~ht~nh~ rdowtin 

li1ucnn~ndr~7'1qj7u dtznoudiqu 2 d9u Aa uuun~wntzur$aqn (Data Flow Diagram, DFD) 

~ n d i a ' i u i ~ t ~ ~ n z ~ ~ u m n ~ ~ ~ u n i w  b~~:~il~nit~nm~'n~n~~~u~uCaqam~ 7 m u  d9u 

dtznouae~uuuniwnt~un$aqn jl&d 
1) ~ ~ u % i n i u u a n  (External Entity) Aaqnnn, f146ntmi.r 1 ritotzuunauhrwei 

du 7 d ~ ~ C o q n ~ ~ i u ' a o o n ~ i n t z u u  ~ m u l r i n ~ ~ ~ n ~ r i i i ~ i u n o ~ ~ ~ d o ~ n ~ u u o n  sQ6nw&#qz 

unrnqm7upl2.31 

2) fdtrnn (Process) iia~uwaud~:~lo.141 I ~ u ' P ~ L ~ ~ u u ~ ~ ~ ~ L ~ ~ L ~ u u R ~ w ~ . I ~ ~  
" A .  

1drltL~nq~Lfl~69ii?~~nd71:dtL~(1&~~7nn7~~1? iqiid1#qz'1~iin~11 diy6nwori1il~anqmiu~ 

2.31 

3) uudqrfiu4aqn (Data Storage) 4oqn~r~nrfiu2ul~du%2uuflu~an~it d74 1 

unzQn~#%bio.rnit & r g ~ ' n a d ~ # m i u ~ l ~  2.31 u~~dtrmnao~uukrfiu$oqn~4 uuu p ~ ~ d  
D unuuud~mfiu#ntJndU~~nn~tdt::u~n~~unaufimof 

M ~ n u ~ u ~ ~ ~ f i ~ ~ ~ q n d ~ i l ~ ~ ~ ~ u ~ ~ n r n i t ,  ufluroncr7t 

T(M) unuuuEi~riiuhMn~~nt?luoi#oqndrflu#o~ndad2u~no~~ancr~t 

T u n ~ u u & ~ ~ n ~ ~ n n ~ n ~ i n n o u % m o d u  l dn&7nn i~mh~u 

4) ntrum#nqn (Data FIW) ~ ~ ~ ~ ~ ~ ~ n i ? ~ ~ ~ t ~ ~ d 7 4 ~ d t ~ ~ ~ d i ~ ~  unzaiwzjlnit 
A 4 

~ n n ~ ~ n u ~ ~ i n ~ ~ d o ~ u o n t a u  i l k W 6 n a d l # u n m ~ m i u ~  2.31 





2.2.2 uuui?no4#a~nr~4mttn (Logical Data Modelling, LDM) rflurnniind~flu 

n i t ? m t i : r i y u u o ~ n ~ ~ b i ~ ~ # ~ ~ n i ~ # a ~ ~ i i f n ~ ~ f i f ~ ~ ~ c i ~ ~ ~  un:iin~~ukuwirs'n'~aci~.~lt dtgnou 

l d h u  2 d9u ffo uuun1w~n~.rfih4#oy~~%4m~fn (Logical Data Structure, LDS) un:ri?o5u1u 
" 

t1unzr2iumaa.ruuun7~ (Textual Descriptions) hu~:~n~#~~nit?mti:$#aynna~t~uuilq~fi~ 

un:t:uuddimn~t dlu~ium~unitw'wu1~~ui7~a~#o~n1~4m~~n miufl 2.33 uuui~naq 

hy~la.'fl~tndt:flfl~&9~ 

1) lau96 (Entities) ncjuaa~~ay~~zpnunu);?utd~ruduuiiuk~ ~rtu#ayndrujiau 

~ ~ ~ : ~ u ~ ~ ~ I L ~ u A ' ~ ~ w N : : L Q w I z  (Attribute) 

2) n?lu&uw'ua' (Relationship) udn:rouZ6qzdia~~n~iu~uw'udfiuhuq:~nLdau 

fuqriubi?ur#u uunzdio~~dano.rn~~ukuw'u~ 

3) t:~uilln??uc~uwia'na~fi~~~au~~ urid6 3 dtzmn 642 

-n~~uciuwirsiruuudqdoud~ (One-to-one Relationships) r f lun~~u&uha'  
-3 A n o ~ # a ' z l y a n o ~ ~ a u n m ~ u ~ i i i i n ~ ~ u ~ u w ' ~ ~ f i u ~ o ~ n ~ d ~ ~ u ~ n u d ~ ~ a E l n f i u 8 n ~ a ~ ~ d ~ d ~ ~ ~ i n w ~ : d  

~fluudwieudq ~A'nwnii l#unum~ufl  2.34 

- n 9 1 u k u ~ ~ u u u w d 4 6 i ~  (One-to-Many Relationships) rflun-~1~djlWS16 
3 A -3 A n e q ~ e ~  n a o 4 r o u ~ m u u 4 i l i n 9 l u k u w ' ~ ~ f i u # a y n ~ n l ~ # a ~ n f i 1 1 ~ n ~ o ~ n 1 ~ ~ ~ 4 1 ~ i n ~ ~ 1 = ~ ~ ~ ~ ~ d ~  

~iaudq 1rryininanii~unum1ufl2.34 

-n9iu%uTuwis'uuun juoioncju (Many-to-Many Relationships) ~ f l ~ 9 1 ~  

fiwir~amfia4rou~6~u~nw~zuuuncjudancju ~~inwtui'I#unumlufl2.34 



2.2.3 nimonuuud~u3mdofiu (Dialogue Design) rflurnnilni~#iiuum~d 

uuun7s3ndo~uii~~::uufiu@# buni~ii~~nuuuun::uu'~~~ifiu@il 11t:nouX~u 2 ~ U A B U  

d i k y  i;o nitriiuund~uindofiu@ (Dialwue Identification) AIU@ 2.35 unm~toenuuud~u 

Rmhfiufl4 (Dialogue Design) n7ud2.36 

~woun~tri~uwd~~mrlolrufld 

1) nunirunmwfi~dfl+ (user catalque) b u n ~ m t ~ ~ m n ~ f l d ~ ~ u u n l u m u  un: 

uiinufi~ddflmfiJdn:nu 

2) n u n ~ r u n n d u n u ~ n ~ ~ d ~ a d f l d  (User Role) \ur%u\ud bun~tnhdn~ndQdtn:: 

u r i i h u r r u u l u ~  

3) R I ~ I . ~ ~ ~ u ~ I ~ @ + I T u ~ ~ . I ~ B u ~ I ~ V ~ I ~ I ~  (User Role / Funclcon Matnx) n iuukl lndi in i r  

nt1r~~~6~w1m1nu7ut-uu~tie~rln1tnf1~m1n.1~dnri1uunn1~i41'1d~~Qdlud 
nrfldrldu 

4) ri~uwn'imo:lianhn~m (Crit~cal Dialosue) q ? n m l n r b l n h  3 iiisnd?uhnr\m tdu 

iinlrldijau 1. J ~ ~ u ~ ~ ~ ~ u ~ . I ~ ~ ~ u ~ ~ u ~ I u Q w I ~  Tmun~mnnu~fidu~'~di.~nci~l 



. 
.fwaunimanuuul(?~mdafufl# 

1) nh~nunrtiumnn~nui3nbarIan (Dialogue Element Description) hul#uuuniw 

htdnhdbarrian (Dialogue Structure) unrrii~u~ufldfi#u (Function Definition) 

2) ~ n n ~ u ~ m u n ~ u n a . r n ~ ~ n n n d b a r I ~ n d a i i a u f u ~ ~ ~ ~ u f u  ~nuHuuun iwkt~nh~  

barrian (Dialogue Structure) 

3) nhdmitidn?ul)ubar~anli:aui.iifl#~uu~#ni~i#i8dbuinn.i~fu 
L 

2.2.4 ~ i t ~ ~ i ~ ~ ? i ~ ~ ~ 4 ~ i ~ ~ ~ t : : ~ ~  (Requirements Definition) rfluiumouni? 

win?iu6o~nitaoq@aut:uu ~ q ~ r g n l ~ u w n 7 u r r i d n o ~ n i 4 i ~ i u  &ii~umounitiiu7unm 

6o.rnitno~tzuu miu~d 2.37 

~wauniriruium~iudiwninmtt~~u 

1) naun1un~iudia~nina~~~~truu1~r]d11a~nit  ~~lu~~aa.rfl~fi#miwiud~mnii 

(Functional Requirements) un~blldfldM~ninii.riu (Non-Functional Requirement) 

~ d u  nnwa~nimaunua~ne~fl.~Mu, n~iu~lnaduunmittB~8~,  nninaaruu 

2) iniinunitn?iuhdn-,i (Requirement Catalopue) ~ ~ ~ P ~ ~ ~ J u ~ : ~ - I ~ ~ I u M I u  

Padnit 

3) iniinunim?iu4is~nii (Requirements Catalogue) d~:pntii~utruu~uri 

2.2.5. nit?tmti::fi#oflnr3.r&uw'ua' (Relational Da!a Analysis, RDA) r~urnniind 

o ~ l f l u r r i d  340 nitnuiuuuuiino~iio~ndbio~n7f~iluuuu~ino4l~4~uw'u~ (Relational 

Model) fn7tgml f i~ f ior j~~~inw~: :mi f14  dfznouli?uniti~~n7umit~~diin?~u~uw'~a'n'~ b ~ u  

min~iilumiti~ 2 iii init<nrfiu%orjn~m::dn~a~~miti~ iiorjnluuu?uouwuiu~~~::rduuiiorj~ 

(ROW) &~:6o~Zljiin'u u ~ n ~ i n d i i ~ u n o ~ u n ~ ~ : : ~ o ~ ~ z j i i f i ~  m ~ i u u i t i o ~ w i ~ W d i n '  k u i i  

#firjfll~~~?fl~lu6lfl~1~~1#8rjn ~und7A'nlrl~::lQWi:: (Attribute) ~pl~~*n::~fllrlNt.~~w7::6oqdd~ 

~ i i n i r  un:udn::rmunho~inw~::~~w7z6~4iiiio~nIrj~in'u nnuflwuuiriawiwPj.rIrjd7n'ry 
l r i  i uon~~nd8io~iinitriiwummun~nu~~~ rdu d h i n  (Primary Key) uom~n~uho~ijni47n7tgm 

~duuuu?m~~?j iu  (Normalize) nn~fioyn ~do13ilbiuuuiino~~o~nd~n?iu~wu~::du~n6io.1 bi5m 
.-4" Y ufi4n'u iumouni~wu~uuui~no~~3~&uw'u~ un4u 

1) L~~UU~OLOU?I~ (Entities) 



n i 6 m ~ u u u u t m " n $ l ~  (Normalization) 

n1ti1~duuuuttn'Plj1ud~~8i~fluwniutz6~ dIunit'i~nt~:riurzoonuuu 

SSADM 9x13 3 tzn'y ~.rjit7unzr?iumdaztzpiu R7) l~d  2.38 

mfin'nvii@uuuutfim~~u 

1) @uuuuI~~~J Iu~~~u~ 1 (First Nonnal Form, lNF) 

mim (TaM) & ~ 1 w ~ ~ d ~ h l k l i - i ~ : l ~ ~ h + 7 a a ~ ~ 1 ( ~ ~  l d w  

~ n i r w n m i m ~ u m i ~ w n i d w ~ ~ d u i n i i n m i n . r ~ u ~ u 6 u i m i ~ ~ u d n 1 ~  

umn&nyn6uIdi 

2) rduuuu~~nJlu~r6u  2 (Second Normal Form. 2NF) 

ni1i.r (Table) d l r & ~ ~ n ~ ~ ~ ~ ~ ~ n f f l ~ d ~ f ~ t ~ 6 ~ d  1 ~ n ~ n f i n w i ~ w ~ r r r l i ~ ~ ~ u  

n~fuflriufi 

3) t d ~ ~ ~ ~ ~ t r i n S 1 ~ ~ r 6 ~ d  3 (Third Normal Form. 3NF) 
3 flinr (Table) u~rlin.rojlun0unfu'nd~fu~::6ud 2 6nnaorrl~wir~ninnaor::i~w1rd~ 

~i1)~dirdin.r~uduinnwi~ni~i1)~iidrjud.r (Candidate Key) 

2.2.6 n7tiiuiufl4n'%u (Function Definition) ~flu~nmiin~d?uIun~tn57~d?udI# 

~meiot:wi~~~n'ra~nou~?~t) i~uu~w',  ri7~u~umou~e.rn7t6~~iiu~?u kun7t~h~#mri7wum 



no~ninl~:u~~un$iZhfmuni~iiuiufl~n'~u fin'qu rflunnjuno~~umaun~rii~~~u~u~~ni~u~riu 
2 

u ~ n ~ i n d ~ ~ ~ h ~ ~ u u i r ~ o ~ m n i t ~ u u n n ~ ~ ~ ~ ~ n ~ ~ ~ " ~ ~ ~ : u u  ~ ~ ~ f l ~ n ' ~ u r f l u u r i ~ u ~ ~ ~ ~ ~ ~ i ~ n ~ ~  

nitYii4iu 

dt:rnnno~fl4n'gu uddhflu 3 nju ~ 4 d  njuutn Zofl~n'~ut~nuniuu%dh 

dl4 (Enquiry or Update) f14n'~ud~udf~~fl~d~iln~~~d~uu~dn~d8~nn84t::uu f lnj~ddD4 80 

u~aliu?ooadlmu' (On-line or Off-line) un:nquqm~iu~i iuud~~nr f lu~df i~a '~yn rdu 

~du%tru~~fluuud~rii~iina'~~n (User or System Initiated) uuui i r ie~f l~n 'qu~~~d (Universal 

Function Model) udm~miu~d 2.39 dtrnouldhudqudi4 1 ~i.rd 

1) %uym (Input) 4'~~nd\iirdiuiZflufl~n'~u 

2) r8i~mdQn6i04 (Valid Output) ~ ~ 6 W ~ f 1 h l f l f l 4 n ' ~ ~  

3) nou~nmno4nitiiuiufl4n'~u (Function Definition Boundary) 

4) ~ ~ ~ i ~ & ~ ~ i n ~ u ~ n i t d ~ n : ~ i n n i ~ d 8 ~ 0 i u  (Event and Enquiry Output) 

5) fdtrnrnitdhd~.r (Update Process) ~ ~ ~ 1 ~ t r n ~ d i i ~ ~ a ' n ~ n i l n i ~ ~ 1 1 d u u  

udn~ 

6) fdtrnmdouniu (Enquiry Process) rfluIdtrnfiddnit~auniu40~n 

7) ~ ~ n ~ n i ~ 1 ~ 0 4 d 8 ~ ~ d ~ ' i m ~ l n n l ~ ~ i l 4 l ~ ~ 8 4 0 d t ~ n ~ u  (Integrity Errors) 

8) n ? i ~ ~ ~ ~ ~ i ~ ~ i 4 ~ ~ t 4 d ! i 4 ~ 0 4 n i ~ l  (Syntax and Control Errors) 

9) ~dt~~fiBuyst/r~~16ym (110 process) 

10) roi~mdiimwnim (Error Output) u%un~~u~amwnim~infl4n'~u 

" 
% ~ ~ l 0 ~ f l i t d ! i 4 i i ~ i ~ f l 4 n ' ~ ~  t i ~ n : ~ ~ ~ ~ l ~ t 1 4 f l 4  (Function Description) 

tiun:r~um%uymlroin'ym (I10 Description) ~ ~ ~ n i ~ f n ~ d h ~ ~ ~ y m ~ ~ u i n ' y m  (I10 Structure 

Diagram) unrtiun:riiumno~k~~d$i~%uym~~tl~~ym q:udn.rmiu@ 2.40 
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