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Project	  
•  A1	  and	  B1	  

– advices	  prototyping	  UIs	  and	  modeling	  

•  C1	  
– documentaAon,	  refactoring	  and	  a	  bit	  of	  tesAng	  

•  Deadlines	  are	  sAll	  hard	  
•  Bonus	  for	  C1	  

– Deadline	  is	  sAll	  18th	  december	  	  
•  EvaluaAon	  of	  the	  december	  version	  

– But	  you	  can	  deliver	  a	  new	  version	  the	  10th	  of	  January	  
•  And	  get	  2	  bonus	  points	  	  



Today	  

•  TesAng	  (I	  want	  to	  insist)	  
•  Debugging	  
•  The	  links	  between	  documenAng,	  tesAng,	  
refactoring,	  debugging,	  and	  design	  paNerns	  

•  A	  few	  words	  about	  Maven	  
•  Revision	  Control	  Systems	  

– SVN	  (centralized)	  
– GIT	  (distributed)	  



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



Your hope as a programmer 
 
 

« A program does 
exactly what you 
expected to do » 





Test	  phases	  



Running	  example	  



Init	  



AsserKons	  



Example	  #1	  



Example	  #2	  





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

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

n  TestRunner	  
n  Chain	  tests	  and	  output	  a	  report.	  
	  
	  
	  
	  
	  
	  
	  
	  
	  



Djikstra	  



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





Debugging	  
n  Symbolic	  debugging	  

n  javac	  opAons:	  -‐g,	  -‐g:source,vars,lines	  
n  command-‐line	  debugger	  :	  jdb	  (JDK)	  

n  commands	  look	  like	  those	  of	  dbx	  

n  graphical	  «	  front-‐ends	  »	  for	  	  jdb	  (AGL)	  
n  Misc	  

n  MulA-‐threads,	  Cross-‐Debugging	  (-‐Xdebug)	  on	  remote	  
VM	  ,	  ...	  



Monitoring	  
n  Tracer	  

n  TRACE	  opAons	  of	  the	  program	  
n  can	  slow-‐down	  .class	  	  with	  TRACE/←TRACE	  tests	  

n  soluAon	  :	  use	  a	  pre-‐compiler	  (excluding	  trace	  calls)	  

n  Kernel	  tools,	  like	  OpenSolaris	  DTrace	  	  (coupled	  with	  the	  JVM)	  
	  



Logging	  
•  Logging	  is	  chronological	  and	  systemaAc	  record	  
of	  data	  processing	  events	  in	  a	  program	  
– e.g.	  the	  Windows	  Event	  Log	  

•  Logs	  can	  be	  saved	  to	  a	  persistent	  medium	  to	  
be	  studied	  at	  a	  later	  Ame	  

•  Use	  logging	  in	  the	  development	  phase:	  
– Logging	  can	  help	  you	  debug	  the	  code	  

•  Use	  logging	  in	  the	  producAon	  environment:	  
– Helps	  you	  troubleshoot	  problems	  
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Logging,	  why?	  (claims)	  

•  Logging	  is	  easier	  than	  debugging	  
•  Logging	  is	  faster	  than	  debugging	  
•  Logging	  can	  work	  in	  environments	  where	  
debugging	  is	  not	  supported	  

•  Can	  work	  in	  producAon	  environments	  
•  Logs	  can	  be	  referenced	  anyAme	  in	  future	  as	  
the	  data	  is	  stored	  
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Logging	  Methods,	  How?	  

•  The	  evil	  System.out.println()	  

•  Custom	  SoluAon	  to	  Log	  to	  various	  datastores,	  
eg	  text	  files,	  db,	  etc…	  

•  Use	  Standard	  APIs	  
– Don’t	  reinvent	  the	  wheel	  



Log4J	  

•  Popular	  logging	  frameworks	  for	  Java	  
•  Designed	  to	  be	  reliable,	  fast	  and	  extensible	  
•  Simple	  to	  understand	  and	  to	  use	  API	  
•  Allows	  the	  developer	  to	  control	  which	  log	  
statements	  are	  output	  with	  arbitrary	  granularity	  

•  Fully	  configurable	  at	  runAme	  using	  external	  
configuraAon	  files	  
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Log4J	  Architecture	  
•  Log4J	  has	  three	  main	  components:	  loggers,	  
appenders	  and	  layouts	  
– Loggers	  

•  Channels	  for	  prinAng	  logging	  informaAon	  

– Appenders	  
•  Output	  desAnaAons	  (console,	  File,	  Database,	  Email/
SMS	  NoAficaAons,	  Log	  to	  a	  socket,	  and	  many	  others…)	  

– Layouts	  
•  Formats	  that	  appenders	  use	  to	  write	  their	  output	  

•  PrioriAes	  
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Logger	  

•  Responsible	  for	  Logging	  
•  Accessed	  through	  java	  code	  
•  Configured	  Externally	  
•  Every	  Logger	  has	  a	  name	  
•  PrioriAze	  messages	  based	  on	  level	  

–  TRACE,	  DEBUG,	  INFO,	  WARN,	  ERROR	  &	  FATAL	  
•  Usually	  named	  following	  dot	  convenAon	  like	  java	  
classes	  do.	  
–  Eg	  com.foo.bar.ClassName	  

•  Follows	  inheritance	  based	  on	  name	  
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Logger	  API	  

•  Factory	  methods	  to	  get	  Logger	  
–  Logger.getLogger(Class c) 
–  Logger.getLogger(String s) 

•  Method	  used	  to	  log	  message	  
–  trace(), debug(), info(), warn(), error(), fatal() 
–  Details 

•  void debug(java.lang.Object message)  

•  void debug(java.lang.Object message, java.lang.Throwable t)  

–  Generic Log method 

•   void log(Priority priority, java.lang.Object message)  

•   void log(Priority priority,  

   java.lang.Object message, java.lang.Throwable t)  
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Root	  Logger	  

•  The	  root	  logger	  resides	  at	  the	  top	  of	  the	  
logger	  hierarchy.	  It	  is	  excepAonal	  in	  two	  
ways:	  	  

1.  it always exists,  
2.  it cannot be retrieved by name. 

•  Logger.getRootLogger()	  
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Appender	  

•  Appenders	  put	  the	  log	  messages	  to	  their	  actual	  
desAnaAons.	  

•  No	  programaAc	  change	  is	  require	  to	  configure	  
appenders	  

•  Can	  add	  mulAple	  appenders	  to	  a	  Logger.	  
•  Each	  appender	  has	  its	  Layout.	  
•  ConsoleAppender,	  DailyRollingFileAppender,	  
FileAppender,	  JDBCAppender,	  JMSAppender,	  
NTEventLogAppender,	  RollingFileAppender,	  
SMTPAppender,	  SocketAppender,	  SyslogAppender,	  
TelnetAppender	  
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Layout	  

•  Used	  to	  customize	  the	  format	  of	  log	  output.	  
•  Eg.	  HTMLLayout,	  PaNernLayout,	  
SimpleLayout,	  XMLLayout	  	  

•  Most	  commonly	  used	  is	  PaNernLayout	  
– Uses	  C-‐like	  syntax	  to	  format.	  

•  Eg. "%-5p [%t]: %m%n 

•  DEBUG [main]: Message 1 WARN [main]: Message 2  
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Log4j	  Basics	  

•  Who	  will	  log	  the	  messages?	  
– The	  Loggers	  

•  What	  decides	  the	  priority	  of	  a	  message?	  
– Level	  

•  Where	  will	  it	  be	  logged?	  
– Decided	  by	  Appender	  

•  In	  what	  format	  will	  it	  be	  logged?	  
– Decided	  by	  Layout	  
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Log4j	  in	  AcKon	  



Log4j	  OpKmizaKon	  &	  Best	  PracKses	  
•  User	  logger	  as	  private	  staAc	  variable	  
•  Only	  one	  instance	  per	  class	  
•  Name	  logger	  aoer	  class	  name	  
•  Don’t	  use	  too	  many	  appenders	  
•  Don’t	  use	  Ame-‐consuming	  conversion	  paNerns	  
(see	  javadoc)	  

•  Use	  Logger.isDebugEnabled()	  if	  need	  be	  
•  PrioriAze	  messages	  with	  proper	  levels	  



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





#1	  What	  is	  the	  link?	  
•  DocumenAng	  

– Understanding	  (readability,	  maintainability)	  

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

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

refactoring.com 



DocumentaKon	  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?	  
•  TesAng:	  “the	  acAvity	  of	  finding	  out	  whether	  a	  
piece	  of	  code	  produces	  the	  intended	  behavior”	  
– Debugging	  can	  help	  
– TesAng	  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	  sooware’s	  input	  
as	  well	  as	  to	  place	  this	  sooware	  into	  a	  parAcular	  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?	  	  
TesKng/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?	  
•  TesAng	  
•  DocumenAng	  

•  Unit	  tests	  are	  one	  of	  the	  best	  source	  of	  
documentaAon	  
– One	  of	  the	  entry	  point	  to	  understand	  a	  framework	  
–  It	  documents	  the	  properAes	  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! 





Compile	  chain	  
•  SomeAmes	  hidden	  in	  the	  IDE	  

–  But	  generally	  speaking,	  you	  need	  to	  master	  your	  “compile”	  chain	  

•  Tools	  
– make,	  gmake,	  nmake	  (Win),	  
– Apache	  ANT,	  Apache	  MAVEN,	  Freshmeat	  7Bee	  ...	  

•  To	  automate:	  
–  pre-‐compilaAon,	  obfuscaAon,	  verificaAon	  
–  generaAon	  of	  .class	  and	  .jar	  

•  normal,	  tracing,	  debug,	  …	  
–  documentaAon	  generaAon	  
–  «	  stubs	  »	  	  generaAon	  (rmic,	  idl2java,	  javacard	  …)	  
–  test	  
–  3rd	  party	  libraries/dependencies	  
…	  And	  a	  combinaKon	  of	  all	  these	  tasks	  
	  



Maven	  

•  Goal	  
–  SeparaAon	  of	  concerns	  applied	  to	  project	  build	  

•  CompilaAon,	  code	  generaAon,	  unit	  tesAng,	  documentaAon,	  …	  
–  Handle	  project	  dependencies	  with	  versions	  (arAfacts)	  

•  Project	  object	  model	  (POM)	  
–  abstract	  descripAon	  of	  the	  project	  
–  Property	  inheritance	  from	  POM	  parents	  

•  Tools	  (called	  plugin)	  
–  To	  compile,	  generate	  documentaAon,	  automate	  test	  …	  

•  Note:	  more	  and	  more	  useful	  !	  



Maven	  and	  POM	  
aka	  project’s	  configuraKons	  

<project xmlns="http://maven.apache.org/POM/4.0.0" xmlns:xsi="http://www.w3.org/2001/
XMLSchema-instance" 
  xsi:schemaLocation="http://maven.apache.org/POM/4.0.0 http://maven.apache.org/xsd/
maven-4.0.0.xsd"> 
  <modelVersion>4.0.0</modelVersion> 
 
  <groupId>com.mycompany.app</groupId> 
  <artifactId>my-app</artifactId> 
  <version>1.0-SNAPSHOT</version> 
  <packaging>jar</packaging> 
 
  <name>Maven Quick Start Archetype</name> 
  <url>http://maven.apache.org</url> 
 
  <dependencies> 
    <dependency> 
      <groupId>junit</groupId> 
      <artifactId>junit</artifactId> 
      <version>4.8.2</version> 
      <scope>test</scope> 
    </dependency> 
  </dependencies> 
</project> 

Kind of packaging 



Maven	  faciliKes	  and	  lifecycle	  



Project	  hierarchies	  
n  MoAvaAons	  

n  Organize	  development	  in	  sub-‐projects	  
n  With	  N	  levels	  (N>=1)	  

n  Technique	  
n  Create	  a	  super	  POM	  (type	  pom)	  for	  each	  nesAng	  level	  

n  Place	  shared	  plugins/goals	  at	  the	  same	  level	  
n  Subprojects	  (called	  modules)	  	  inherit	  from	  this	  super	  pom	  

n  Example	  
	  
	  
	  

n  Command	  
n  mvn  clean install 

n  Global	  construcAon	  



Maven	  
•  Abstract	  project	  model	  (POM)	  

–  Object	  oriented,	  inheritance	  	  
–  SeparaAon	  of	  concerns	  

•  Default	  lifecycle	  
–  Default	  state	  (goals)	  sequence	  	  

•  plugins	  depend	  on	  states	  

•  Give	  a	  project	  «	  standard	  »	  structure	  
–  Standard	  naming	  convenAons	  	  
–  Standard	  lifecycle	  

•  AutomaAc	  handling	  of	  dependencies	  between	  projects	  
–  Chargement	  des	  MAJ	  

•  Project	  repositories	  
–  public	  or	  private,	  local	  or	  remotes	  
–  caching	  and	  proxy	  

•  Extensible	  via	  external	  plugins	  



Maven	  plugins	  
•  Core	  

–  clean,	  compiler,	  deploy,	  install,	  resources,	  site,	  surefire,	  verifier	  
•  Packaging	  

–  ear,	  ejb,	  jar,	  rar,	  war,	  bundle	  (OSGi)	  
•  ReporAng	  

–  changelog,	  changes,	  checkstyle,	  clover,	  doap,	  docck,	  javadoc,	  jxr,	  
pmd,	  project-‐info-‐reports,	  surefire-‐report	  

•  Tools	  
–  ant,	  antrun,	  archetype,	  assembly,	  dependency,	  enforcer,	  gpg,	  
help,	  invoker,	  one	  (interop	  Maven	  1),	  patch,	  plugin,	  release,	  
remote-‐resource,	  repository,	  scm	  

•  IDEs	  
–  eclipse,	  netbeans,	  idea	  

•  Others	  
–  exec,	  jdepend,	  castor,	  cargo,	  jeNy,	  naAve,	  sql,	  taglist,	  javacc,	  obr	  
…	  



Maven	  plugin	  for	  JAVA	  IDE	  

•  Maven	  plugins	  exists	  for	  
– Eclipse	  	  
–  Intellij	  
– NetBeans	  
– …	  





Impacts	  
•  Use/experiment	  with	  a	  subset	  of	  these	  tools	  

–  IDE	  in	  general	  (Eclipse,	  IntelliJ,	  etc.)	  and	  all	  services…	  
–  Refactoring	  
–  TesAng	  
–  DocumentaAon	  
–  Ant/Maven	  
–  Versioning	  systems	  

•  You	  will	  have	  to	  in	  your	  professional	  career!	  


