
more uml: 
sequence & use case 

diagrams 

uses$of$uml$

•  as a sketch: 
–  very%selec)ve%–%informal%and%dynamic%
–  forward%engineering:%describe%some%concept%
you%need%to%implement%

–  reverse%engineering:%explain%how%some%part%of%
a%program%works%

uses$of$uml$(2)$

•  as a blueprint: 
–  emphasis%on%completeness%
–  forward%engineering:%model%as%a%detailed%spec%
for%a%programmer%

–  reverse%engineering:%model%as%a%code%browser%
–  round<trip:%tools%provide%both%forward%&%
reverse%engineering%to%move%back%and%forth%
between%design%and%code%

uses$of$uml$(3)$

•  as a programming language: 
–  uml%models%are%automa)cally%compiled%into%
working%code%

•  executable%uml:%
h>ps://en.wikipedia.org/wiki/Executable_UML%

–  requires%sophis)cated%tools%
–  the%model%is%the%code%



package$decomposi4on$ class$abstrac4on$

finding$dependencies$ things$to$model$

•  structure of the code 
–  code%dependencies%
–  components%and%couplings%

•  behaviour of the code 
–  execu)on%traces%
–  state%machine%models%of%complex%objects%

•  function of the code 
– what%func)on(s)%does%it%provide%to%the%user?%



things$to$model$

•  structure of the code 
–  code%dependencies%
–  components%and%couplings%

•  behaviour of the code 
–  execu)on%traces%
–  state%machine%models%of%complex%objects%

•  function of the code 
– what%func)on(s)%does%it%provide%to%the%user?%

sequence$diagrams$

design$choices$ object$crea4on$and$dele4on$



interac4on$frames$ interac4on$frames$(2)$

when$to$use$sequence$diagrams$

•  comparing design options 
–  shows%how%objects%collaborate%to%carry%out%a%task%
–  graphical%form%shows%alterna)ve%behaviours%

•  assessing bottlenecks 
–  ex.%an%object%through%which%many%messages%pass%

•  explaining design patterns 
– mostly%an%academic%exercise%(my%opinion)%

•  elaborating use cases 
–  shows%how%user%expects%to%interact%with%system%
–  shows%how%user%interface%operates%

modeling$a$design$pa>ern$

•  ex. observer pattern 
–  one<to<many%dependency,%maintaining%consistency%
–  subject%pushes%updates%to%observers%



observer$pa>ern$sequence$diagram$ sequence$diag.$–$style$points$

•  spatial layout 
–  leL<to<right%ordering%of%“messages”%
–  proac)ve%“actors”%on%leL,%reac)ve%on%right%

•  readability 
–  keep%as%simple%as%possible%
–  ok%to%omit%obvious%return%values%
–  ok%to%omit%object%destruc)on%

•  usage 
–  focus%on%cri)cal%interac)ons%(part%of%keep%it%simple)%

•  consistency 
–  class%names%consistent%with%class%diagrams%
–  message%routes%consistent%with%class%associa)ons%

use$case$diagrams$

use$case$driven$design$

•  user stories in agile development 
•  introducing uml into the software process 
•  domain models 
•  use cases 



refresher$–$uml$nota4ons$ what$do$users$want?$

•  user stories 
–  used%in%XP,%scrum,%etc.%
–  iden)fy%the%user%(role)%

who%wants%it%

•  (UI) storyboards 
–  sketch%of%how%a%user%will%

do%a%task%
–  shows%interac)ons%at%each%

step%
–  used%in%UI%design%

•  use cases 
–  sets%of%user%features%
–  uml%diagram%shows%inter<

rela)onships%

tracking$the$stories$ example$use$case$diagram$



rela4onships$between$use$cases$

<<extends>> one use case adds behaviour to a base case 
–  used%to%model%a%part%of%a%use%case%that%the%user%may%see%as%

op)onal%system%behaviour%
–  also%models%a%separate%sub<class%which%is%executed%condi)onally%

<<uses>> one use case invokes another 
–  used%to%avoid%describing%the%same%flow%of%events%several%)mes%
–  puts%common%behaviour%in%a%use%case%of%its%own%

using$generaliza4ons$

•  actor classes 
–  iden)fy%classes%of%actor%

•  where%several%actors%belong%to%a%
single%class%

•  some%use%cases%are%needed%by%all%
members%in%the%class%

•  other%use%cases%are%only%needed%by%
some%members%in%the%class%

–  actors%inherit%use%cases%from%the%
class%

•  use case classes 
–  some)mes%useful%to%iden)fy%a%

generaliza)on%of%several%use%cases%

describing$use$cases$

•  for each use case: 
–  a%“flow%of%events”%document,%wri>en%from%actor’s%
p.o.v.%

–  describes%what%system%must%provide%to%actor%
when%use%case%is%executed%

•  typical contents 
–  how%the%use%case%starts%&%ends%
–  normal%flow%of%events%
–  alternate%&%excep)onal%(separate)%flow%of%events%

describing$use$cases$(2)$

•  documentation style 
–  choices%on%how%to%elaborate%the%use%case:%

•  english%language%descrip)on%
•  ac)vity%diagrams%–%good%for%business%process%
•  collabora)on%diagrams%–%good%for%high<level%design%
•  sequence%diagrams%–%good%for%detailed%design%



detailed$use$case$–$descrip4on$ detailed$use$case$–$diagram$

finding$use$cases$
•  browse through existing documents 

–  noun$phrases$may%be%domain%classes%
–  verb$phrases$may%be%opera)ons%and%associa)ons%
–  possessive$phrases$may%indicate%a>ributes%

•  for each actor, ask the following questions: 
–  what%func)ons%does%the%actor%require%(from%the%system)?%
–  what%does%the%actor%do?%
–  does%the%actor%need%to%read,%create,%destroy,%modify%or%store%
info?%

–  does%the%actor%need%to%be%no)fied%about%events?%
–  does%the%actor%need%to%no)fy%the%system%about%something?%
–  what%do%the%events%require%in%terms%of%system%func)onality?%
–  could%the%actor’s%work%be%simplified%or%made%more%efficient%
if%new%func)ons%were%added?%


