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Requirements	  engineering/
Management	  problem	  

http://www.washingtonpost.com/blogs/wonkblog/wp/2013/11/01/thirty-one-things-we-
learned-in-healthcare-govs-first-31-days/ 
 



http://www.washingtonpost.com/blogs/wonkblog/wp/2013/11/01/thirty-one-things-we-
learned-in-healthcare-govs-first-31-days/ 

Scalability problem  
 
Technical problems (e.g., 
inaccurate data, cancellation 
failures) 
 
Testing issues 
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So,ware	  Engineering	  



•  Documenta9on,	  Coding	  Conven9ons	  

•  Compile	  Chain	  and	  Organiza9ons	  

•  Debugging	  /	  Logging	  	  

•  Tes9ng	  

•  Refactoring	  

•  Versioning	  

An	  overview	  



Contract	  
•  Tools	  for	  	  

– UI	  prototyping	  
–  Java	  Development	  	  
– Collabora9ve,	  distribu9ve	  soKware	  development	  	  

•  Documen9ng,	  refactoring,	  tes9ng	  
– Why	  it	  maNers	  
– How	  tools	  can	  speed	  up	  the	  process	  and	  assist	  you	  
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Prototyping	  UI	  

•  Intui9ve,	  not	  cheap	  	  
•  Itera9ve	  
•  Explora9on	  
•  Focus	  on	  purpose	  
•  Modeling	  

– Forget	  technology	  a	  
few	  seconds	  	  
	  



https://universityofrennes1miage.mybalsamiq.com/ 
 

Web 
Drag and Drop 

Easy 

Rapid prototypes of screens 



https://universityofrennes1miage.mybalsamiq.com/ 
 























Collaborative 



Interaction between Mockups 





Interaction between Mockups 





"A use case is a sequence of 
transactions in a 
system whose task is to yield a 
measurable value 
to an individual actor of the 
system." [– Jacobson et al., 1995] 









Uses: refine the case by use of other cases 

Extends: specialization of another use case 



Complementary! 
Focus on some aspects of the 
system/requirements 

UML diagrams 
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So,ware	  Engineering	  



DocumentaIon	  
•  Source	  code:	  one	  of	  the	  best	  artefact	  for	  documen9ng	  a	  project	  
•  Javadoc	  (JDK)	  

–  Automa9c	  generaIon	  of	  HTML	  documenta9on	  
–  Using	  comments	  in	  java	  files	  

•  Syntax	  
/**	  
	  *	  This	  is	  a	  <b>doc</b>	  comment.	  
	  *	  @see	  java.lang.Object	  
	  *	  @todo	  fix	  {@underline	  this	  !}	  
	  */	  

•  Includes	  
–  class	  hierarchy,	  interfaces,	  packages	  
–  detailed	  summary	  of	  class,	  interface,	  methods,	  aNributes	  

•  Note	  
–  Add	  doc	  genera9on	  to	  your	  favorite	  compile	  chain	  











Coding	  ConvenIons	  

•  Rules	  on	  the	  coding	  style	  :	  	  
–  Apache,	  Oracle	  and	  others	  template	  

•  e.g.	  
hNp://www.oracle.com/technetwork/java/codeconv-‐138413.html	  

•  hNp://geosoK.no/development/javastyle.html	  

•  Verifica9on	  tools	  
–  CheckStyle,	  PMD,	  JackPot,	  Spoon	  Vsuite…	  
–  Some	  integrated	  into	  IDEs	  	  



Why	  Coding	  Standards	  are	  Important?	  

•  Lead	  to	  greater	  consistency	  within	  your	  code	  and	  
the	  code	  of	  your	  teammates	  

•  Easier	  to	  understand	  
•  Easier	  to	  develop	  
•  Easier	  to	  maintain	  
•  Reduces	  overall	  cost	  of	  applica9on	  
	  



Example	  



Tools	  to	  Improve	  your	  Source	  code	  

•  Formaing	  tools	  
–  Indenteurs	  (Jindent),	  beau9fiers,	  stylers	  (JavaStyle),	  …	  

•  «	  Bug	  fixing	  »	  tools	  
– Spoon	  VSuite,	  Findbugs	  (sourceforge)	  …	  

•  Quality	  report	  tools	  :	  code	  metrics	  
– Number	  of	  Non	  Comment	  Code	  Source,	  Number	  of	  
packages,	  Cycloma9c	  numbers,	  …	  

•  JavaNCCS,	  Eclipse	  Metrics	  …	  



Code	  Quality	  Metrics	  



Code	  Quality	  Metrics	  
n  Others	  (standalone	  or	  as	  IDE	  plugins)	  

n  hNp://metrics.sourceforge.net/	  
n  hNp://qjpro.sourceforge.net/	  
n  hNp://www.geoci9es.com/sivaram_subr/index.htm	  
n  …	  





What’s	  Code	  Refactoring?	  

51	  
Martin Fowler 

“A	  series	  of	  small	  steps,	  each	  
of	  which	  changes	  the	  program’s	  

internal	  structure	  
without	  changing	  its	  

external	  behavior	  “	  



Example	  

Which	  code	  segment	  is	  easier	  to	  read?	  
Sample 1: 

if (markT>=0 && markT<=25 && markL>=0 && markL<=25){ 

 float markAvg = (markT + markL)/2; 

 System.out.println("Your mark: " + markAvg); 

} 

Sample 2: 

if (isValid(markT) && isValid(markL)){ 

 float markAvg = (markT + markL)/2; 

 System.out.println("Your mark: " + mark); 

} 
52	  



Why	  do	  we	  Refactor?	  

•  Improves	  the	  design	  of	  our	  soKware	  
–  Design	  paNern!	  

•  Minimizes	  technical	  debt	  

•  Keep	  development	  at	  speed	  

•  To	  make	  the	  soKware	  easier	  to	  understand	  

•  To	  help	  find	  bugs	  

•  To	  “Fix	  broken	  windows”	  
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Non	  exhausIve	  (code	  smell)	  
(and	  not	  necessarily	  smells	  in	  all	  situa9ons)	  

•  Duplicated	  code	  

•  Feature	  Envy	  

•  Inappropriate	  In9macy	  

•  Comments	  

•  Long	  Method	  

•  Long	  Parameter	  List	  

•  Switch	  Statements	  

•  Improper	  Naming	  

54	  



Code	  Smell	  examples	  (1)	  
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public void display(String[] names) {  
 System.out.println(“--------------");  
 for(int i=0; i<names.length; i++){ 
  System.out.println(“ + " + names[i]);  
 } 
 System.out.println(“--------------");  

} 
 
public void listMember(String[] names) {  

 System.out.println(“List all member: ”); 
 System.out.println(“--------------");  
 for(int i=0; i<names.length; i++){ 
  System.out.println(“ + " + names[i]);  
 } 
 System.out.println(“--------------");  

} 
 



Code	  Smell	  examples	  (2)	  

56	  

public String formatStudent( int id,  
      String name,  
      Date dob, 
      String province,  
      String address,  
      String phone ){ 
 //TODO: 
 return null; 

} 

Long list of parameters 



Improving	  design	  
•  Move	  Method	  or	  Move	  Field	  –	  move	  to	  a	  more	  

appropriate	  Class	  or	  source	  file	  

•  Rename	  Method	  or	  Rename	  Field	  –	  changing	  the	  name	  into	  a	  
new	  one	  that	  beNer	  reveals	  its	  purpose	  
–  Pull	  Up	  –	  in	  OOP,	  move	  to	  a	  superclass	  

–  Push	  Down	  –	  in	  OOP,	  move	  to	  a	  subclass	  

57	  



How	  do	  we	  Refactor?	  

•  Manual	  Refactoring	  
o  Code	  Smells	  

•  Automated/Assisted	  Refactoring	  
o  Refactoring	  by	  hand	  is	  9me	  consuming	  and	  prone	  to	  error	  
o  Tools	  (IDE)	  

•  In	  either	  case,	  test	  your	  changes	  

58	  





Typical	  refactoring	  pa:erns	  
– Rename	  variable	  /	  class	  /	  method	  /	  member	  
– Extract	  method	  
– Extract	  constant	  
– Extract	  interface	  
– Encapsulate	  field	  

60	  



You have constructors on subclasses with mostly 
identical bodies. 
Create a superclass constructor; call this from the 
subclass methods. 





You have a complicated expression. 
 
Put the result of the expression, or parts of the expression, in a 
temporary variable with a name that explains the purpose. 



 …the activity of finding out whether a piece of code (a method, 
class or program) produces the intended behavior 



This	  part	  is	  largely	  
inspired	  by	  Thomas	  
Zimmermann	  slides	  

	  



Your hope as a programmer 
 
 

« A program does 
exactly what you 
expected to do » 



Djikstra	  





Master	  2	  (ApprenIs)	  

15 « jobs », 15 aim at  
Testing (critical or non critical) applications 
Correcting anomalies and ensuring that they  
won’t appear in the future 
Maintaining  
 
« 1 day of producing code  
= 3 days of testing code » 
 
« 70% of a software project = maintainance  » 



http://www.washingtonpost.com/blogs/wonkblog/wp/2013/11/01/thirty-one-things-we-
learned-in-healthcare-govs-first-31-days/ 
 



Test	  phases	  



Junit	  and…	  Design	  Pa:erns	  
http://junit.sourceforge.net/doc/cookstour/cookstour.htm 



Running	  example	  



Init	  



AsserIons	  



Example	  #1	  



Example	  #2	  





Unit	  Test	  
JUnit	  3	  and	  4	  hNp://www.junit.org	  

n  Test	  paNern	  
n  Test,	  TestSuite,	  TestCase	  
n  Asser9ons	  (assertXX)	  that	  must	  be	  verified	  

n  TestRunner	  
n  Chain	  tests	  and	  output	  a	  report.	  
	  
	  
	  
	  
	  
	  
	  
	  
	  

n  See	  JUnit	  course:	  
n  http://membres-liglab.imag.fr/donsez/cours/junit.pdf 



You	  can’t	  test	  everything	  
(so	  one	  advice	  by	  MarIn	  Fowler)	  





#1	  What	  is	  the	  link?	  
•  Documen9ng	  

– Understanding	  (readability,	  maintainability)	  

•  Refactoring	  
–  Improving	  the	  design	  (readability,	  maintainability,	  
extensibility)	  	  

•  The	  ac9vity	  of	  documen9ng	  can	  somehow	  be	  
replaced	  by	  the	  ac9vity	  of	  refactoring	  	  
–  if	  the	  code	  and	  architecture	  is	  comprehensible	  by	  itself	  

refactoring.com 



DocumentaIon	  and	  Refactoring	  
// platform is MacOS 

// brower is IE 



#2	  What	  is	  the	  link?	  	  
Design	  pa:erns:	  there	  are	  refactorings	  



JUnit	  and…	  Design	  pa:erns	  

Worth reading! 
http://junit.sourceforge.net/doc/cookstour/cookstour.htm 



#3	  What	  is	  the	  link?	  
•  Tes9ng:	  “the	  ac9vity	  of	  finding	  out	  whether	  a	  
piece	  of	  code	  produces	  the	  intended	  behavior”	  
– Debugging	  can	  help	  
– Tes9ng	  is	  beNer	  	  
than	  debugging	  



What	  is	  the	  link?	  
•  Testability	  

–  degree	  to	  which	  a	  system	  or	  component	  facilitates	  the	  establishment	  
of	  test	  criteria	  and	  the	  performance	  of	  tests	  to	  determine	  whether	  those	  
criteria	  have	  been	  met.”	  	  

–  Controllability	  +	  Observability	  

•  Controllability	  ability	  to	  manipulate	  the	  soKware’s	  input	  
as	  well	  as	  to	  place	  this	  soKware	  into	  a	  par9cular	  state	  

•  Observability	  deals	  with	  the	  possibility	  to	  observe	  the	  
outputs	  and	  state	  changes	  that	  

•  How	  to	  improve	  Testability?	  	  
–  Refactoring,	  Design	  paNerns	  



What	  is	  the	  link?	  	  
TesIng/Refactoring/Design	  Pa:erns	  

•  How	  to	  improve	  testability?	  
•  Test-‐driven	  Development	  

– Write	  tests	  first	  ~	  Test-‐driven	  design	  

Let say your 
first piece of 
code is… a 
test 



What	  is	  the	  link?	  
•  Tes9ng	  
•  Documen9ng	  

•  Unit	  tests	  are	  one	  of	  the	  best	  source	  of	  
documenta9on	  
– One	  of	  the	  entry	  point	  to	  understand	  a	  framework	  
–  It	  documents	  the	  proper9es	  of	  methods,	  how	  objects	  
collaborate,	  etc.	  



What	  is	  the	  link?	  

Testing 
Refactoring 

Documenting 

Readability 
Understandibility 
Maintainability 

Design 

Debugging 



Document,	  refactor…	  Execute	  your	  
tests…	  Debug..	  Write	  test..	  	  

And	  so	  on!	  

Testing 

Refactoring 

Documenting 

Debugging 

With modern IDE and tools! 


