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W hat  e x act ly  is  the  Rat ional Un ifie d  Proce ss ,  or RUP as  m any  call it  now ? I 
can  g iv e  se v e ral answ e rs  to th is  que s t ion ,  from  d iffe re n t  pe rspe ct iv e s :

●      W h a t  is  t h e  p u rp o s e  o f t h e  
RUP?  I t  is  a softw are  
e ng ine e ring  p roce ss ,  a im e d at  
gu id ing  softw are  de v e lopm e n t  
organ izat ions  in  the ir 
e nde av ors .

●      Ho w  is  t h e  RUP d e s ig n e d  
a n d  d e liv e re d ?  I t  is  a p roce ss  
p roduct ,  de s igne d lik e  any  
softw are  p roduct ,  and  
in te grate d  w ith  the  Rat ional 
su ite s  of softw are  de v e lopm e n t  
tools .

●      W h a t  is  t h e  s t ru c t u re  o f t h e  
RUP; h o w  is  it  o rg a n iz e d  
in t e rn a lly ?  The  RUP has  a v e ry  w e ll-de fine d  and  re gu lar s t ructu re ,  
us ing  an  ob je ct -orie n te d  approach  for its  de scrip t ion .

●      Ho w  w o u ld  a n  o rg a n iz a t io n  p ro c e e d  t o  a d o p t  t h e  RUP?  The  
RUP is  a p roce ss  fram e w ork  that  a llow s  a softw are  de v e lopm e n t  
organ izat ion  to ta ilor or e x te nd  the  RUP to m atch  its  spe cific ne e ds .

●      W h a t  w ill I  f in d  in  t h e  RUP?  I t  cap tu re s  m any  of m ode rn  
softw are  de v e lopm e n t 's  be s t  p ract ice s  harv e s te d  by  Rat ional ov e r 
the  y e ars ,  in  a form  su itab le  for a w ide  range  of pro je cts  and  
organ izat ions .

Th e  RUP I s  a  S o ftw a re  En g in e e rin g  Pro c e s s

Ma ny orga n iza t ions  ha ve  s lowly be com e  a wa re  of jus t how im porta n t  a  
we ll-de fine d  a nd  we ll-docum e n te d  softwa re  de ve lopm en t  p roce ss  is  to  the  
succe ss  of the ir  softwa re  p ro je cts .  The  de ve lopm e n t of the  CMM 
(Ca pa b ilit y Ma tu rity Mode l)  by the  Softwa re  Eng ine ering  Ins t itu te  (SEI)  
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ha s  be com e  a  be a con ,  a  s ta nda rd  to wh ich  m a ny orga niza t ions  look,  whe n  
the y a im  a t  a t ta in ing  le ve l 2 ,  3 ,  or h ighe r.  Ove r the  ye a rs ,  the se  
orga n iza t ions  ha ve  colle cte d  the ir  knowle dge  a nd  sha re d  it  with  the ir  
de ve lope rs .  Th is  colle ct ive  know-how ofte n  g rows  out  of de s ign  m e thods ,  
pub lishe d  te xtbooks ,  t ra in ing  p rogra m s ,  a nd  sm a ll how- to note s  a m a sse d 
in te rna lly ove r se ve ra l p ro je cts .  Un fortuna te ly,  in p ra ct ice ,  the se  in te rna lly 
de ve lope d p roce sse s  ofte n  e nd  up  ga the ring  dus t  in  n ice  b inde rs  on  a  
de ve lope r 's  she lf - -  ra re ly upda te d ,  ra p id ly be com ing  obsole te ,  a nd  a lm os t  
ne ve r fo llowe d.  Othe r softwa re  de ve lopm e n t  orga n izat ions  ha ve  no 
p roce ss  a t  a ll,  a nd  ne e d a  s ta rt ing  poin t ,  a n  in it ia l p roce ss  to jum p-s ta rt  
the m  on  the  pa th  of fa s te r de ve lopm e n t  of be t te r qua lity softwa re  
p roducts .

The  RUP ca n  he lp  both  kinds  of orga n iza t ions ,  by p rovid ing  the m  with  a  
m a tu re ,  r igorous ,  a nd  fle xib le  softwa re  e ng ine e ring p roce ss .

Th e  RUP I s  a  Pro c e s s  Pro d u c t

The  RUP is  not  jus t  a  book,  a  de ve lopm e n t  m e thod  deve lope d a nd  
pub lishe d  once  a nd  for a ll in  pa pe r form .  "Softwa re p roce sse s  a re  
softwa re ,  too, " wrote  Le e  Os te rwe il,  Profe ssor of Com pu te r Scie nce  a t  the  
Un ive rs ity of Ma ssa chuse t ts .  In  con t ra s t  with  the  dus ty b inde r a pproa ch ,  
the  Ra t iona l Un ifie d  Proce ss  is  de s igne d,  de ve lope d,  de live re d ,  a nd  
m a in ta ine d  like  a ny softwa re  tool.  The  Ra t iona l Un ifie d  Proce ss  sha re s  
m a ny cha ra cte r is t ics  with  softwa re  p roducts :

●      Like  a  softwa re  p roduct ,  the  Ra t iona l Un ifie d  Process  is  de s igne d 
a nd  docum e n te d  us ing  the  Un ifie d  Mode ling  La ngua ge  (UML) .  An  
unde rlying  ob je ct  m ode l,  the  Un ifie d  Softwa re  Process  Mode l 
(USPM) p rovide s  a  ve ry cohe re n t  ba ckbone  to the  p roce ss .

●      I t  is  de live re d  on line  us ing  We b te chnology,  not  in books  or b inde rs ,  
so it 's  lite ra lly a t  the  de ve lope rs ' finge rt ips .

●      Re gu la r softwa re  upgra de s  a re  re le a se d by Ra t iona l Softwa re  
a pproxim a te ly twice  a  ye a r.  So the  p roce ss  is  ne ve r obsole te ,  a nd  
its  use rs  be ne fit  from  the  la te s t  de ve lopm e n t .  All te a m  m e m be rs  
a cce ss  the  sa m e  ve rs ion  of the  p roce ss .

●      Be ca use  it  is  m odu la r a nd  in  e le ct ron ic form ,  it  can  be  ta ilore d  a nd  
con figu re d  to su it  the  spe cific ne e ds  of a  de ve lopme n t  orga n iza t ion ,  
som e th ing  tha t 's  ha rd  to do with  a  book or a  b inde r.

●      I t  is  in te gra te d  with  the  m a ny softwa re  de ve lopm e n t tools  in  the  
Ra t iona l Su ite s ,  so de ve lope rs  ca n  a cce ss  p roce ss  gu ida nce  with in  
the  tool the y a re  us ing .

Figu re  1  shows  a  pa ge  from  the  RUP.



Fig u re  1 : A Pa g e  fro m  th e  RUP
( Vie w  fu ll s iz e  g ra p h ic  in  n e w  w in d o w )

Th e  Arc h it e c tu re  o f th e  RUP

The  proce ss  itse lf ha s  be e n  de s igne d us ing  te chn ique s  s im ila r to  those  for 
softwa re  de s ign .  In  pa rt icu la r,  it  ha s  a n  unde rlying  ob je ct -or ie n te d  m ode l,  
us ing  UML.  Figu re  2  shows  the  ove ra ll a rch ite ctu re  of the  Ra t iona l Un ifie d  
Proce ss .  The  p roce ss  ha s  two s t ructu re s  or,  if you  p re fe r,  two d im e ns ions :

●      The  horizon ta l d im e ns ion  re pre se n ts  t im e  a nd  shows  the  life cycle  
a spe cts  of the  p roce ss  a s  it  un fo lds .

●      The  ve rt ica l d im e ns ion  re pre se n ts  core  p roce ss  d iscip line s  (or 
workflows ) ,  wh ich  log ica lly g roup  softwa re  e ng ine e ring  a ct ivit ie s  by 
the ir  na tu re .

The  firs t  (horizon ta l)  d im e ns ion  re pre se n ts  the  dy nam ic aspe ct o f the  
p roce ss  e xpre sse d  in  te rm s  of cycle s ,  pha se s ,  ite rat ions ,  a nd  m ile s tone s .  
In  the  RUP,  a  softwa re  p roduct  is  de s igne d a nd  bu ilt  in  a  succe ss ion  of 
incre m e n ta l ite ra t ions .  Th is  a llows  te s t ing  a nd  va lida t ion  of de s ign  ide a s ,  
a s  we ll a s  r isk m it iga t ion ,  to  occu r e a rlie r in  the life cycle .  The  se cond 
(ve rt ica l)  d im e ns ion  re pre se n ts  the  s tat ic aspe ct o f the  p roce ss  de scribe d  
in  te rm s  of p roce ss  com pone n ts :  a ct ivit ie s ,  d iscip line s ,  a rt ifa cts ,  a nd  ro le s .



Fig u re  2  -  Tw o  Dim e n s io n s  o f th e  RUP

Th e  RUP I s  a  Pro c e s s  Fra m e w o rk

The  Ra t iona l Un ifie d  Proce ss  is  a lso a  proce ss  fram e w ork tha t  ca n  be  
a da pte d  a nd  e xte nde d to su it  the  ne e ds  of a n  a dopt ing  orga n iza t ion .  I t  is  
ge ne ra l a nd  com pre he ns ive  e nough  to be  use d  "a s  is ," i.e . ,  ou t -of- the -
box,  by m a ny sm a ll- to-m e d ium  softwa re  de ve lopm e n t  orga n iza t ions ,  
e spe cia lly those  tha t  do not  ha ve  a  ve ry s t rong  p roce ss  cu ltu re .  Bu t  the  
a dopt ing  orga n iza t ion  ca n  a lso m od ify,  a d jus t ,  a nd  e xpa nd the  Ra t iona l 
Un ifie d  Proce ss  to a ccom m oda te  the  spe cific ne e ds ,  cha ra cte r is t ics ,  
cons t ra in ts ,  a nd  h is tory of its  orga n iza t ion ,  cu lture ,  a nd  dom a in .  A p roce ss  
shou ld  not  be  fo llowe d b lind ly,  ge ne ra t ing  use le ss  work a nd  p roducing  
a rt ifa cts  tha t  a re  of lit t le  a dde d va lue .  Ins te a d ,  the  p roce ss  m us t  be  m a de  
a s  le a n  a s  poss ib le  wh ile  s t ill fu lfilling  its  m ission  to he lp  de ve lope rs  ra p id ly 
p roduce  p re d icta b ly h igh -qua lity softwa re .  The  be s t p ra ct ice s  of the  
a dopt ing  orga n iza t ion ,  a long  with  its  spe cific ru les  a nd  p roce du re s ,  shou ld  
com ple m e n t  the  p roce ss .

The  p roce ss  e le m e n ts  tha t  a re  like ly to  be  m od ifie d,  cus tom ize d ,  a dde d,  or 
suppre sse d  include  a rt ifa cts ,  a ct ivit ie s ,  worke rs ,  a nd  workflows  a s  we ll a s  
gu ide line s  a nd  a rt ifa ct  te m p la te s .  The  Ra t iona l Un ifie d  Proce ss  itse lf 
con ta ins  the  ro le s ,  a ct ivit ie s ,  a rt ifa cts ,  gu ide line s ,  a nd  e xa m ple s  ne ce ssa ry 
for its  m od ifica t ion  a nd  con figu ra t ion  by the  a dopting  orga n iza t ion .  
More ove r,  the se  a ct ivit ie s  a re  a lso supporte d  by the  Ra t iona l Proce ss  
Workbe nch™ (RPW) tool.  Th is  ne w tool use s  a  UML m ode l of the  Ra t iona l 
Un ifie d  Proce ss  to support  p roce ss  de s ign  a nd  a u thoring  a ct ivit ie s ,  a nd  the  
p roduct ion  of com pa ny-spe cific or p ro je ct -spe cific RUP va ria n ts ,  ca lle d  



de v e lopm e n t  case s.

S ta rt ing  in  2000 ,  the  RUP con ta ins  se ve ra l v arian ts,  or p re -pa cka ge d 
de ve lopm e n t  ca se s  for d iffe re n t  type s  of softwa re  de ve lopm e n t  
orga n iza t ions .

Th e  RUP Ca p tu re s  S o ftw a re  De v e lo p m e n t  Be s t  
Pra c t ic e s

The  Ra t iona l Un ifie d  Proce ss  ca p tu re s  m a ny of m ode rn  softwa re  
de ve lopm e n t 's  be s t  p ract ice s in  a  form  su ita b le  for a  wide  ra nge  of 
p ro je cts  a nd  orga n iza t ions :

●      De ve lop  softwa re  ite ra t ive ly.

●      Ma na ge  re qu ire m e n ts .

●      Use  com pone n t -ba se d a rch ite ctu re s .

●      Visua lly m ode l softwa re .

●      Con t inuous ly ve rify softwa re  qua lity.

●      Con t ro l cha nge s  to softwa re .

1 .  De v e lo p  S o ftw a re  I t e ra t iv e ly  

Mos t  softwa re  te a m s  s t ill use  a  w ate rfall p roce ss  for de ve lopm e n t  p ro je cts ,  
com ple t ing  in  s t r ict  se que nce  the  pha se s  of re qu irem e n t  a na lys is ,  de s ign ,  
im p le m e n ta t ion / in te gra t ion ,  a nd  te s t .  Th is  ine fficie n t  a pproa ch  id le s  ke y 
te a m  m e m be rs  for e xte nde d pe riods  a nd  de fe rs  te s t ing  un t il the  e nd  of the  
p ro je ct  life cycle ,  whe n  p rob le m s  te nd  to be  tough  and  e xpe ns ive  to 
re solve ,  a nd  pose  a  se rious  th re a t  to  re le a se  de a d line s .  By con t ra s t ,  RUP 
re pre se n ts  a n  ite ra t ive  a pproa ch  tha t  is  supe rior for a  num be r of re a sons :

●      I t  le ts  you  ta ke  in to a ccoun t  cha ng ing  re qu ire m e n ts.  The  t ru th  is  
tha t  re qu ire m e n ts  usua lly cha nge .  Re qu ire m e n ts  cha nge  a nd  
"re qu ire m e n ts  cre e p" - -  the  a dd it ion  of re qu ire m e n ts  tha t  a re  
unne ce ssa ry a nd / or not  cus tom e r-d rive n  a s  a  p ro je ct p rogre sse s  - -  
ha ve  a lwa ys  be e n  p rim a ry sou rce s  of p ro je ct  t roub le,  le a d ing  to la te  
de live ry,  m isse d  sche du le s ,  d issa t is fie d  cus tom e rs , a nd  frus t ra te d  
de ve lope rs .

●      In te gra t ion  is  not  one  "b ig  ba ng" a t  the  e nd ;  ins tea d ,  e le m e n ts  a re  
in te gra te d  p rogre ss ive ly - -  a lm os t  con t inuous ly.  With  RUP,  wha t  
use d  to be  a  le ng thy t im e  of unce rta in ty a nd  pa in  --  ta king  up  to 
40%  of the  tota l e ffort  a t  the  e nd  of a  p ro je ct  - -  is  b roke n  down  in to 
s ix to  n ine  sm a lle r in te gra t ions  involving  fe we r e le m e n ts .

●      Risks  a re  usua lly d iscove re d  or a ddre sse d  du ring  inte gra t ion .  With  
the  ite ra t ive  a pproa ch ,  you  ca n  m it iga te  r isks  e a rlie r.  As  you  un ro ll 
the  e a rly ite ra t ions ,  you  te s t  a ll p roce ss  com pone nts ,  e xe rcis ing  
m a ny a spe cts  of the  p ro je ct ,  such  a s  tools ,  off- the-she lf softwa re ,  
pe op le  skills ,  a nd  so on .  You  ca n  qu ickly se e  whe the r pe rce ive d  
r isks  p rove  to be  re a l a nd  a lso uncove r ne w,  unsuspe cte d  r isks  



 

whe n  the y a re  e a s ie r a nd  le ss  cos t ly to  a ddre ss .

●      I te ra t ive  de ve lopm e n t  p rovide s  m a na ge m e n t  with  a  m ea ns  of 
m a king  ta ct ica l cha nge s  to the  p roduct  - -  to  com pe te  with  e xis t ing  
p roducts ,  for e xa m ple .  I t  a llows  you  to re le a se  a  product  e a rly with  
re duce d funct iona lity to  coun te r a  m ove  by a  com pe titor,  or to  
a dopt  a nothe r ve ndor for a  g ive n  te chnology.

●      I te ra t ion  fa cilita te s  re use ;  it  is  e a s ie r to  ide n t ify com m on  pa rts  a s  
the y a re  pa rt ia lly de s igne d or im p le m e n te d  tha n  to re cogn ize  the m  
du ring  p la nn ing .  De s ign  re vie ws  in  e a rly ite ra t ions a llow a rch ite cts  
to spot  pote n t ia l opportun it ie s  for re use ,  a nd  the n de ve lop  a nd  
m a tu re  com m on  code  for the se  opportun it ie s  in  subseque n t  
ite ra t ions .

●      Whe n  you  ca n  corre ct  e rrors  ove r se ve ra l ite ra t ions,  the  re su lt  is  a  
m ore  robus t  a rch ite ctu re .  As  the  p roduct  m ove s  be yond ince p t ion  
in to e la bora t ion ,  fla ws  a re  de te cte d  e ve n  in  e a rly ite ra t ions  ra the r 
tha n  du ring  a  m a ss ive  te s t ing  pha se  a t  the  e nd .  Pe rform a nce  
bot t le ne cks  a re  d iscove re d  a t  a  t im e  whe n  the y ca n  s t ill be  
a ddre sse d ,  ins te a d  of cre a t ing  pa n ic on  the  e ve  of de live ry.

●      De ve lope rs  ca n  le a rn  a long  the  wa y,  a nd  the ir  va rious  a b ilit ie s  a nd  
spe cia lt ie s  a re  m ore  fu lly e m p loye d  du ring  the  e n t ire  life cycle .  
Te s te rs  s ta rt  te s t ing  e a rly,  te chn ica l write rs  be g in  writ ing  e a rly,  a nd  
so on .  In  a  non - ite ra t ive  de ve lopm e n t ,  the  sa m e  pe op le  wou ld  be  
wa it ing  a round to be g in  the ir  work,  m a king  p la n  a fte r p la n  bu t  not  
m a king  a ny concre te  p rogre ss .  Wha t  ca n  a  te s te r te st  whe n  the  
p roduct  cons is ts  of on ly th re e  fe e t  of de s ign  docume n ta t ion  on  a  
she lf? In  a dd it ion ,  t ra in ing  ne e ds ,  or the  ne e d for a dd it iona l pe op le ,  
a re  spot te d  e a rly,  du ring  a sse ssm e n t  re vie ws .

●      The  de ve lopm e n t  p roce ss  itse lf ca n  be  im prove d a nd  re fine d  a long  
the  wa y.  The  a sse ssm e n t  a t  the  e nd  of a n  ite ra t ion  not  on ly looks  a t  
the  s ta tus  of the  p ro je ct  from  a  p roduct  or sche du le  pe rspe ct ive ,  
bu t  a lso a na lyze s  wha t  shou ld  be  cha nge d in  the  orga n iza t ion  a nd  in  
the  p roce ss  to m a ke  it  pe rform  be t te r in  the  ne xt  ite ra t ion .

Proje ct  m a na ge rs  ofte n  re s is t  the  ite ra t ive  a pproa ch ,  se e ing  it  a s  a  kind  of 
e nd le ss  a nd  uncon t ro lle d  ha cking .  In  the  Ra t iona l Un ifie d  Proce ss ,  the  
ite ra t ive  a pproa ch  is  ve ry con t ro lle d ;  the  num be r,  du ra t ion ,  a nd  ob je ct ive s  
of ite ra t ions  a re  ca re fu lly p la nne d,  a nd  the  ta sks  a nd  re spons ib ilit ie s  of 
pa rt icipa n ts  a re  we ll de fine d .  In  a dd it ion ,  ob je ct ive  m e a su re s  of p rogre ss  
a re  ca p tu re d .  Som e  re working  ta ke s  p la ce  from  one  ite ra t ion  to the  ne xt ,  
bu t  th is ,  too,  is  ca re fu lly con t ro lle d .

2 .  Ma n a g e  Re q u ire m e n ts

Re qu ire m e n ts  m a na ge m e n t  is  a  sys te m a t ic a pproa ch  to e licit ing ,  
orga n izing ,  com m un ica t ing ,  a nd  m a na g ing  the  cha ng ing  re qu ire m e n ts  of a  
softwa re - in te ns ive  sys te m  or a pp lica t ion .

The  be ne fits  of e ffe ct ive  re qu ire m e n ts  m a na ge m e n t  are  num e rous :

●      Be t te r con t ro l o f com ple x p ro je cts .  Th is  include s  gre a te r 



unde rs ta nd ing  of the  in te nde d sys te m  be ha vior a s  well a s  
p re ve n t ion  of re qu ire m e n ts  cre e p .

●      Im prove d  softwa re  qua lity a nd  cus tom e r sa t is fa ct ion.  The  
funda m e n ta l m e a su re  of qua lity is  whe the r a  sys te m  doe s  wha t  it  is  
suppose d to do.  With  the  Ra t iona l Un ifie d  Proce ss ,  th is  ca n  be  m ore  
e a s ily a sse sse d be ca use  a ll s ta ke holde rs  ha ve  a  comm on  
unde rs ta nd ing  of wha t  m us t  be  bu ilt  a nd  te s te d .

●      Re duce d p ro je ct  cos ts  a nd  de la ys .  Fixing  e rrors  in  re qu ire m e n ts  is  
ve ry e xpe ns ive .  With  e ffe ct ive  re qu ire m e n ts  m a na ge me n t ,  you  ca n  
de cre a se  the se  e rrors  e a rly in  the  de ve lopm e n t ,  there by cu t t ing  
p ro je ct  cos ts  a nd  p re ve n t ing  de la ys .

●      Im prove d  te a m  com m un ica t ion .  Re qu ire m e n ts  m a na ge m e nt  
fa cilita te s  the  involve m e n t  of use rs  e a rly in  the  proce ss ,  he lp ing  to 
e nsu re  tha t  the  a pp lica t ion  m e e ts  the ir  ne e ds .  We ll-m a na ge d 
re qu ire m e n ts  bu ild  a  com m on  unde rs ta nd ing  of the  p ro je ct  ne e ds  
a nd  com m itm e n ts  a m ong the  s ta ke holde rs :  use rs ,  cus tom e rs ,  
m a na ge m e n t ,  de s igne rs ,  a nd  te s te rs .

It  is  ofte n  d ifficu lt  to  look a t  a  t ra d it iona l ob ject -or ie n te d  sys te m  m ode l 
a nd  te ll how the  sys te m  doe s  wha t  it  is  suppose d to do.  Th is  d ifficu lty 
s te m s  from  the  la ck of a  cons is te n t ,  vis ib le  th re a d th rough  the  sys te m  
whe n  it  pe rform s  ce rta in  ta sks .  In  the  Ra t iona l Un ifie d  Proce ss ,  use  case s 
p rovide  tha t  th re a d  by de fin ing  the  be ha vior pe rform e d by a  sys te m .

Use  ca se s  a re  not  re qu ire d  in  ob je ct  or ie n ta t ion ,  nor a re  the y a  
com pu lsory ve h icle  in  the  Ra t iona l Un ifie d  Proce ss . Whe re  the y a re  
a ppropria te ,  howe ve r,  the y p rovide  a n  im porta n t  link be twe e n  sys te m  
re qu ire m e n ts  a nd  othe r de ve lopm e n t  a rt ifa cts ,  such  a s  de s ign  a nd  te s ts .  
Othe r ob je ct -or ie n te d  m e thods  p rovide  use -ca se - like re pre se n ta t ion  bu t  
use  d iffe re n t  na m e s  for it ,  such  a s  sce na rios  or thre a ds .  

The  Ra t iona l Un ifie d  Proce ss  is  a  use -ca se -drive n  approa ch ,  wh ich  m e a ns  
tha t  the  use  ca se s  de fine d  for the  sys te m  ca n  se rve a s  the  founda t ion  for 
the  re s t  of the  de ve lopm e n t  p roce ss .  Use  ca se s  use d for ca p tu ring  
re qu ire m e n ts  p la y a  m a jor ro le  in  se ve ra l of the  p roce ss  workflows ,  
e spe cia lly de s ign ,  te s t ,  use r- in te rfa ce  de s ign ,  a nd p ro je ct  m a na ge m e n t .  
The y a re  a lso cr it ica l to  bus ine ss  m ode ling .

3 .  Us e  Co m p o n e n t - Ba s e d  Arc h it e c tu re

Use  ca se s  d rive  the  Ra t iona l Un ifie d  Proce ss  th roughou t  the  e n t ire  
life cycle ,  bu t  de s ign  a ct ivit ie s  ce n te r on  a rch ite ctu re  - -  e ithe r sys te m  
a rch ite ctu re  or,  for softwa re - in te ns ive  sys te m s ,  softwa re  a rch ite ctu re .  The  
m a in  focus  of e a rly ite ra t ions  is  to  p roduce  a nd  valida te  a  softwa re  
a rch ite ctu re .  In  the  in it ia l de ve lopm e n t  cycle ,  th is  ta ke s  the  form  of a n  
e xe cu ta b le  a rch ite ctu ra l p rototype  tha t  g ra dua lly evolve s ,  th rough  
subse que n t  ite ra t ions ,  in to the  fina l sys te m .

The  Ra t iona l Un ifie d  Proce ss  p rovide s  a  m e thod ica l, sys te m a t ic wa y to 
de s ign ,  de ve lop ,  a nd  va lida te  a n  a rch ite ctu re .  I t  offe rs  te m p la te s  for 
de scrib ing  a n  a rch ite ctu re  ba se d on  the  conce pt  of m u lt ip le  a rch ite ctu ra l 
vie ws .  It  p rovide s  for the  ca p tu re  of a rch ite ctu ra l s tyle ,  de s ign  ru le s ,  a nd  



cons t ra in ts .  The  de s ign  p roce ss  com pone n t  con ta ins  spe cific a ct ivit ie s  
a im e d a t  ide n t ifying  a rch ite ctu ra l cons t ra in ts  a nd  a rch ite ctu ra lly s ign ifica n t  
e le m e n ts ,  a s  we ll a s  gu ide line s  on  how to m a ke  a rchite ctu ra l choice s .  The  
m a na ge m e n t  p roce ss  shows  how p la nn ing  the  e a rly itera t ions  ta ke s  in to 
a ccoun t  the  de s ign  of a n  a rch ite ctu re  a nd  the  re solu t ion  of m a jor te chn ica l 
r isks .

A com pone n t ca n  be  de fine d  a s  a  non t r ivia l p ie ce  of softwa re :  a  m odu le ,  
pa cka ge ,  or subsys te m  tha t  fu lfills  a  cle a r funct ion ,  ha s  a  cle a r bounda ry,  
a nd  ca n  be  in te gra te d  in to a  we ll-de fine d  a rch ite ctu re .  I t  is  the  phys ica l 
re a liza t ion  of a n  a bs t ra ct ion  in  you r de s ign .  Com pone n t -ba se d 
de ve lopm e n t  ca n  p roce e d in  se ve ra l wa ys :  

●      In  de fin ing  a  m odu la r a rch ite ctu re ,  you  ide n t ify,  iso la te ,  de s ign ,  
de ve lop ,  a nd  te s t  we ll- form e d com pone n ts .  The se  compone n ts  ca n  
be  ind ividua lly te s te d  a nd  g ra dua lly in te gra te d  to form  the  whole  
sys te m .

●      Furthe rm ore ,  som e  of the se  com pone n ts  ca n  be  de ve lope d to be  
re usa b le ,  e spe cia lly com pone n ts  tha t  p rovide  solu t ions  to a  wide  
ra nge  of com m on  prob le m s .  Re usa b le  com pone n ts  a re  typ ica lly 
la rge r tha n  m e re  colle ct ions  of u t ilit ie s  or cla ss  lib ra r ie s .  The y form  
the  ba s is  of re use  with in  a n  orga n iza t ion ,  incre a s ing  ove ra ll 
softwa re  p roduct ivity a nd  qua lity.

●      More  re ce n t ly,  the  a dve n t  of com m e rcia lly succe ss ful in fra s t ructu re s  
support ing  the  conce pt  of softwa re  com pone n ts  - -  such  a s  Com m on  
Ob je ct  Re que s t  Broke r Arch ite ctu re  (CORBA) ,  the  In te rne t ,  Act ive X,  
a nd  Ja va Be a ns  - -  ha s  la unche d a  whole  indus t ry of off- the -she lf 
com pone n ts  for va rious  dom a ins ,  a llowing  de ve lope rs to buy a nd  
in te gra te  com pone n ts  ra the r tha n  de ve lop  the m  in -house .

The  firs t  poin t  a bove  e xp lo its  the  o ld  conce pts  of m odu la r ity a nd  
e nca psu la t ion ,  b r ing ing  the  conce pts  unde rlying  ob je ct -or ie n te d  
te chnology a  s te p  fu rthe r.  The  fina l two poin ts  sh ift  softwa re  de ve lopm e n t  
from  progra m m ing  softwa re  (one  line  a t  a  t im e )  to com pos ing  softwa re  
(by a sse m bling  com pone n ts ) .

The  Ra t iona l Un ifie d  Proce ss  supports  com pone n t -ba se d de ve lopm e n t  in  
se ve ra l wa ys .

●      The  ite ra t ive  a pproa ch  a llows  de ve lope rs  to p rogre ss ive ly ide n t ify 
com pone n ts  a nd  de cide  wh ich  one s  to de ve lop ,  wh ich  one s  to 
re use ,  a nd  wh ich  one s  to buy.

●      The  focus  on  softwa re  a rch ite ctu re  a llows  you  to a rt icu la te  the  
s t ructu re .  The  a rch ite ctu re  e num e ra te s  the  com pone nts  a nd  the  
wa ys  the y in te gra te ,  a s  we ll a s  the  funda m e n ta l m e cha n ism s  a nd  
pa t te rns  by wh ich  the y in te ra ct .

●      Conce pts  such  a s  pa cka ge s ,  subsys te m s ,  a nd  la ye rs  are  use d  du ring  
a na lys is  a nd  de s ign  to orga n ize  com pone n ts  a nd  spe cify in te rfa ce s .

●      Te s t ing  is  orga n ize d  a round s ing le  com pone n ts  firs t a nd  the n  is  
g ra dua lly e xpa nde d to include  la rge r se ts  of in te gra te d  com pone n ts .



4 .  Vis u a lly  Mo d e l S o ftw a re

Mode ls  a re  s im p lifica t ions  of re a lity;  the y he lp  us to unde rs ta nd  a nd  sha pe  
both  a  p rob le m  a nd its  so lu t ion ,  a nd  to com pre he nd la rge ,  com ple x 
sys te m s  tha t  we  cou ld  not  othe rwise  unde rs ta nd  a s  a whole .  A la rge  pa rt  
o f the  Ra t iona l Un ifie d  Proce ss  is  a bou t  de ve lop ing a nd  m a in ta in ing  m ode ls  
of the  sys te m  unde r de ve lopm e n t .

The  Un ifie d  Mode ling  La ngua ge  (UML)  is  a  g ra ph ica l la ngua ge  for 
visua lizing ,  spe cifying ,  cons t ruct ing ,  a nd  docum e n ting  the  a rt ifa cts  of a  
softwa re - in te ns ive  sys te m .  It  g ive s  you  a  s ta nda rd  m e a ns  of writ ing  the  
sys te m 's  b lue prin ts ,  cove ring  conce ptua l ite m s  such a s  bus ine ss  p roce sse s  
a nd  sys te m  funct ions ,  a s  we ll a s  concre te  ite m s  such  a s  cla sse s  writ te n  in  
a  spe cific p rogra m m ing  la ngua ge ,  da ta ba se  sche m a s ,  a nd  re usa b le  
softwa re  com pone n ts .  Wh ile  it  p rovide s  the  voca bu lary to e xpre ss  va rious  
m ode ls ,  the  UML doe s  not  te ll you  how to de ve lop  softwa re .  Tha t  is  why 
Ra t iona l de ve lope d the  Ra t iona l Un ifie d  Proce ss ,  a  gu ide  to the  e ffe ct ive  
use  of the  UML for m ode ling .  I t  de scribe s  the  m ode ls  you  ne e d,  why you  
ne e d the m ,  a nd  how to cons t ruct  the m .  RUP2000  use s  UML ve rs ion  1 .4 .

5 .  Co n t in u o u s ly  Ve rify  Qu a lity  

Ofte n  pe op le  a sk why the re  is  no worke r in  cha rge  of qua lity in  the  
Ra t iona l Un ifie d  Proce ss .  The  a nswe r is  tha t  qua lity is  not  a dde d to a  
p roduct  by a  fe w pe op le .  Ins te a d ,  qua lity is  the  respons ib ilit y of e ve ry 
m e m be r of the  de ve lopm e n t  orga n iza t ion .  In  softwa re de ve lopm e n t ,  ou r 
conce rn  a bou t  qua lity is  focuse d on  two a re a s :  p roduct  qua lity a nd  p roce ss  
qua lity.  

●      Pro d u c t  q u a lity  - -  The  qua lity of the  p r incipa l p roduct  be ing  
p roduce d ( the  softwa re  or sys te m )  a nd  a ll the  e le m en ts  it  
com prise s  ( for e xa m ple ,  com pone n ts ,  subsys te m s ,  a rch ite ctu re ,  
a nd  so on ) .  

●      Pro c e s s  q u a lity  - -  The  de gre e  to wh ich  a n  a cce p ta b le  p roce ss  
( includ ing  m e a su re m e n ts  a nd  cr ite r ia  for qua lity)  wa s  im p le m e n te d  
a nd  a dhe re d  to du ring  the  m a nu fa ctu r ing  of the  p roduct .

Add it iona lly,  p roce ss  qua lity is  conce rne d  with  the qua lity of the  
a rt ifa cts  (such  a s  ite ra t ion  p la ns ,  te s t  p la ns ,  use-ca se  re a liza t ions ,  
de s ign  m ode l,  a nd  so on )  p roduce d in  support  of the p r incipa l 
p roduct .

6 .  Co n tro l Ch a n g e s  to  S o ftw a re

Pa rt icu la r ly in  a n  ite ra t ive  de ve lopm e n t ,  m a ny work p roducts  a re  ofte n  
m od ifie d .  By a llowing  fle xib ilit y in  the  p la nn ing  and  e xe cu t ion  of the  
de ve lopm e n t  a nd  by a llowing  the  re qu ire m e n ts  to e volve ,  ite ra t ive  
de ve lopm e n t  e m pha s ize s  the  vita l issue s  of ke e p ing  t ra ck of cha nge s  a nd  
e nsu ring  tha t  e ve ryth ing  a nd  e ve ryone  is  in  sync.  Focuse d close ly on  the  
ne e ds  of the  de ve lopm e n t  orga n iza t ion ,  cha nge  m a na ge m e n t  is  a  
sys te m a t ic a pproa ch  to m a na g ing  cha nge s  in  re qu ire me n ts ,  de s ign ,  a nd  
im p le m e n ta t ion .  I t  a lso cove rs  the  im porta n t  a ct ivit ie s  of ke e p ing  t ra ck of 
de fe cts ,  m isunde rs ta nd ings ,  a nd  p ro je ct  com m itm e n ts a s  we ll a s  



a ssocia t ing  the se  a ct ivit ie s  with  spe cific a rt ifa cts  a nd  re le a se s .  Cha nge  
m a na ge m e n t  is  t ie d  to con figu ra t ion  m a na ge m e n t  a nd  m e a su re m e n ts .

W h o  I s  Us in g  th e  Ra t io n a l Un ifie d  Pro c e s s ?  

More  tha n  a  thousa nd com pa n ie s  we re  us ing  the  Ra t iona l Un ifie d  Proce ss  
a t  the  e nd  of 2000 .  The y use  it  in  va rious  a pp lica tion  dom a ins ,  for both  
la rge  a nd  sm a ll p ro je cts .  Th is  shows  the  ve rsa t ility a nd  wide  a pp lica b ilit y 
of the  Ra t iona l Un ifie d  Proce ss .  He re  a re  e xa m ple s  of the  va rious  indus t ry 
se ctors  a round the  world  tha t  use  it :

●      Te le com m un ica t ions

●      Tra nsporta t ion ,  a e rospa ce ,  de fe nse

●      Ma nu fa ctu r ing

●      Fina ncia l se rvice s

●      Sys te m s  in te gra tors

More  tha n  50%  of the se  use rs  a re  e ithe r us ing  the  Ra t iona l Un ifie d  Proce ss  
for e -bus ine ss  or p la nn ing  to do so in  the  ne a r fu tu re .  Th is  is  a  s ign  of 
cha nge  in  ou r indus t ry:  a s  the  t im e - to-m a rke t  p re ssu re  incre a se s ,  a s  we ll 
a s  the  de m a nd for qua lity,  com pa n ie s  a re  looking  a t le a rn ing  from  othe rs ' 
e xpe rie nce ,  a nd  a re  re a dy to a dopt  p rove n  be s t  p ra ct ice s .  The  wa y the se  
orga n iza t ions  use  the  Ra t iona l Un ifie d  Proce ss  a lso va rie s  g re a t ly:  som e  
use  it  ve ry form a lly;  the y ha ve  e volve d  the ir  own  com pa ny p roce ss  from  
the  Ra t iona l Un ifie d  Proce ss ,  wh ich  the y fo llow with  g re a t  ca re .  Othe r 
orga n iza t ions  ha ve  a  m ore  in form a l usa ge ,  ta king  the  Ra t iona l Un ifie d  
Proce ss  a s  a  re pos itory of a dvice ,  te m p la te s ,  a nd  gu ida nce  tha t  the y use  
a s  the y go a long  - -  a s  a  sort  o f "e le ct ron ic coa ch" on  softwa re  e ng ine e ring .  
By working  with  the se  cus tom e rs ,  obse rving  how the y use  the  RUP,  
lis te n ing  to the ir  fe e dba ck,  looking  a t  the  a dd it ions  the y m a ke  to the  
p roce ss  to a ddre ss  spe cific conce rns ,  the  RUP de ve lopm e n t  te a m  a t  
Ra t iona l con t inue s  to re fine  the  p roce ss  for the  bene fit  o f a ll.
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