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Programming	
  Languages	
  
Categories	
  

•  Hundreds	
  of	
  languages	
  around	
  
•  Specialized	
  and	
  General	
  purpose	
  
•  Obsolete	
  and	
  new	
  languages	
  
•  PLs	
  Can	
  be	
  grouped	
  in	
  many	
  ways,	
  e.g.,	
  
scien)fic	
  and	
  business	
  etc.	
  	
  

•  Usually	
  grouped	
  by	
  evolu)onary	
  history	
  



Three	
  Programming	
  Categories	
  
Based	
  on	
  Evolu)on	
  

•  Machine	
  languages	
  
•  Assembly	
  languages	
  
•  Higher-­‐level	
  languages	
  



Programming	
  Language	
  
Genera)ons	
  

•  Machine	
  languages:	
  first	
  genera)on	
  
•  Assembly	
  languages:	
  second	
  genera)on	
  
•  Higher-­‐level	
  languages:	
  third	
  genera)on	
  
(3GLs)	
  



Machine	
  language	
  

•  Programmer	
  creates	
  instruc)ons	
  using	
  1s	
  &	
  0s	
  
•  Defined	
  by	
  hardware	
  design	
  
•  Different	
  for	
  every	
  CPU	
  
•  A	
  PC	
  understand	
  only	
  its	
  na)ve	
  machine	
  
language	
  (instruc)on	
  set)	
  



Assembly	
  language	
  

•  Use	
  short	
  English-­‐like	
  abbrevia)ons	
  for	
  
machine	
  code	
  

•  Program	
  stored	
  as	
  text	
  is	
  converted	
  to	
  object	
  
code	
  using	
  assembler	
  

•  Easier	
  to	
  write	
  code	
  than	
  using	
  machine	
  
language	
  

•  Used	
  to	
  write	
  efficient	
  and	
  fast	
  code	
  
•  S)ll	
  used	
  to	
  op)mize	
  video	
  games	
  



Assembly	
  language	
  



Higher-­‐level	
  languages	
  
•  Developed	
  to	
  make	
  programming	
  easier	
  
•  Syntax	
  is	
  more	
  like	
  human	
  language	
  	
  
•  Hence	
  easier	
  to	
  understand	
  program	
  wri\en	
  
in	
  higher-­‐level	
  languages	
  

•  Code	
  needs	
  to	
  be	
  converted	
  into	
  machine	
  
language	
  for	
  execu)on	
  

•  Usually	
  one	
  line	
  of	
  code	
  is	
  translated	
  to	
  many	
  
lines	
  of	
  machine	
  code	
  



Third-­‐Genera)on	
  Languages	
  (3GL)	
  

•  First	
  higher	
  level	
  language	
  
•  Supports	
  structured	
  and	
  OOP	
  

•  Code	
  is	
  reusable	
  
•  Code	
  is	
  portable	
  

•  Typically	
  wri\en	
  in	
  an	
  IDE	
  
•  C/C++	
  creates	
  games	
  and	
  applica)ons	
  
•  Java	
  creates	
  web	
  applets	
  
•  Ac)veX	
  creates	
  Web	
  and	
  Windows	
  applets	
  



Fading	
  Third-­‐Genera)on	
  
Languages	
  

•  FORTRAN	
  (FORmula	
  TRANslator)	
  
•  COBOL	
  (COmmon	
  Business	
  Oriented	
  
Language)	
  

•  BASIC	
  (Beginner’s	
  All-­‐Purpose	
  Symbolic	
  
Instruc)on	
  Code)	
  

•  Pascal	
  



Fourth-­‐Genera)on	
  Languages	
  
(4GLs)	
  

•  Builds	
  programs	
  with	
  a	
  front	
  end	
  (IDE),	
  which	
  
is	
  an	
  interface	
  that	
  hides	
  much	
  of	
  the	
  program	
  
from	
  the	
  user	
  

•  Provides	
  prototypes,	
  which	
  are	
  samples	
  of	
  the	
  
finished	
  programs	
  

•  Easier	
  to	
  use	
  than	
  3GL	
  
•  Tools	
  reduce	
  the	
  amount	
  of	
  code	
  
•  Object	
  oriented	
  programming	
  



Examples	
  of	
  Fourth-­‐Genera)on	
  
Languages	
  	
  

•  Visual	
  Basic	
  (VB),	
  Visual	
  C++	
  
•  .NET	
  (C#,	
  VB,	
  J#	
  etc)	
  
•  Authoring	
  environments	
  (e.g.,	
  Macromedia	
  
Director)	
  

•  Sun	
  Studio	
  One	
  



Microso?.NET	
  



Fi?h-­‐Genera)on	
  Languages	
  (5GLs)	
  

•  Advanced	
  authoring	
  environments	
  considered	
  
by	
  some	
  to	
  be	
  5GLs	
  

•  Mystery	
  language	
  
•  May	
  not	
  be	
  created	
  yet	
  
•  Will	
  create	
  so?ware	
  automa)cally	
  



WWW	
  Development	
  Languages	
  

•  HyperText	
  Markup	
  Language	
  (HTML)	
  
•  Extensible	
  Markup	
  Language	
  (XML)	
  
•  Wireless	
  Markup	
  Language	
  (WML)	
  
•  Dreamweaver	
  
•  Flash	
  
•  Director	
  



WWW	
  Development	
  Languages	
  

•  Markup	
  languages	
  
– Describe	
  how	
  the	
  text	
  is	
  forma\ed	
  

•  Hyper	
  Text	
  Markup	
  Language	
  (HTML)	
  
– Basis	
  of	
  all	
  web	
  pages	
  
– Defines	
  web	
  structure	
  using	
  tags	
  
– Easy	
  to	
  learn	
  and	
  use	
  
– Created	
  with	
  a	
  text	
  editor	
  



WWW	
  Development	
  Languages	
  

•  Extensible	
  Markup	
  Language	
  (XML)	
  
– Stores	
  data	
  in	
  a	
  readable	
  format	
  
– Looks	
  like	
  HTML	
  
– Allows	
  developers	
  to	
  create	
  tags	
  
– Depends	
  on	
  HTML	
  for	
  formahng	
  



XML	
  



WWW	
  Development	
  Languages	
  

•  Extensible	
  HTML	
  (XHTML)	
  
– Newer	
  version	
  of	
  HTML	
  
– Stricter	
  rules	
  
– Based	
  on	
  XML	
  rules	
  



WWW	
  Development	
  Languages	
  

•  Extensible	
  Style	
  Sheet	
  Language	
  (XSL)	
  
– Format	
  and	
  displays	
  XML	
  documents	
  
– Rules	
  that	
  dictate	
  formahng	
  
– Create	
  a	
  standard	
  web	
  page	
  



WWW	
  Development	
  Languages	
  

•  Extensible	
  HTML	
  Mobile	
  Profile	
  
– XHTML	
  MP	
  
–  Ini)ally	
  Wireless	
  Markup	
  Language	
  (WML)	
  
– Creates	
  pages	
  viewable	
  on	
  a	
  handheld	
  



WWW	
  Development	
  Languages	
  

•  Cascading	
  Style	
  Sheets	
  (CSS)	
  
– Format	
  HTML,	
  XHTML	
  and	
  XSL	
  
– Applies	
  consistent	
  formahng	
  to	
  all	
  pages	
  



WWW	
  Development	
  Languages	
  

•  Web	
  authoring	
  environments	
  
– Reduces	
  tedium	
  for	
  crea)ng	
  pages	
  
– Tools	
  that	
  simplify	
  web	
  site	
  crea)on	
  
– Macromedia	
  Dream	
  weaver	
  

•  Simplifies	
  large	
  sites	
  
•  CSS	
  support	
  is	
  excep)onal	
  

– Microso?	
  FrontPage	
  simplifies	
  large	
  sites	
  
– Macromedia	
  Flash	
  creates	
  web	
  anima)ons	
  



Scrip)ng	
  Languages	
  
•  HTML	
  is	
  for	
  sta)c	
  web	
  pages	
  
•  Use	
  scrip)ng	
  language	
  for	
  dynamic	
  web	
  pages	
  

– Change	
  based	
  on	
  user	
  input	
  
– Page	
  is	
  generated	
  as	
  needed	
  

•  JavaScript	
  
– Designed	
  to	
  work	
  within	
  HTML	
  
– Page	
  verifica)on	
  and	
  simple	
  anima)on	
  
– No	
  link	
  to	
  Java	
  
– Can	
  run	
  in	
  almost	
  any	
  browser	
  



Scrip)ng	
  Languages	
  

•  Ac)ve	
  Server	
  Pages	
  (ASP)	
  
– Developed	
  by	
  Microso?	
  
– Based	
  on	
  Visual	
  Basic	
  
– Good	
  at	
  connec)ng	
  to	
  Microso?	
  databases	
  
– Runs	
  only	
  on	
  Microso?	
  servers	
  



Scrip)ng	
  Languages	
  
•  Hypertext	
  Preprocessor	
  (PHP)	
  

– Very	
  popular,	
  Runs	
  on	
  Unix/Linux/Windows	
  
– Open	
  source,	
  i.e.	
  free	
  to	
  use	
  
– Good	
  to	
  learn	
  for	
  web	
  developers	
  

•  Prac)cal	
  Extrac)on	
  and	
  Repor)ng	
  Language(Perl)	
  
– First	
  scrip)ng	
  language	
  ,	
  	
  
– Originated	
  on	
  Unix	
  
– Open	
  source	
  
– Found	
  on	
  all	
  Windows	
  and	
  Linux	
  servers	
  
– Excellent	
  web	
  scrip)ng	
  language	
  



Systems	
  Development	
  Life	
  Cycle	
  
for	
  Programming	
  

•  SDLC	
  -­‐-­‐	
  Organized	
  way	
  to	
  build	
  programs	
  
•  Consists	
  of	
  five	
  phases	
  
•  Phase	
  1:	
  Needs	
  analysis	
  
•  Phase	
  2:	
  Program	
  design	
  
•  Phase	
  3:	
  Development	
  (also	
  called	
  coding)	
  
•  Phase	
  4:	
  Implementa)on	
  
•  Phase	
  5:	
  Maintenance	
  



Systems	
  Development	
  Life	
  Cycle	
  

•  Phase	
  1:	
  Needs	
  Analysis	
  
– Users	
  iden)fy	
  a	
  need	
  
– Need	
  is	
  clearly	
  defined	
  using	
  tools	
  



Systems	
  Development	
  Life	
  Cycle	
  

•  Phase	
  2:	
  Systems	
  design	
  
– Solu)on	
  to	
  the	
  need	
  is	
  defined	
  
– Many	
  tools	
  are	
  used	
  
– Prototypes	
  of	
  the	
  solu)on	
  are	
  built	
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Systems	
  Development	
  Life	
  Cycle	
  

•  Phase	
  3:	
  Development	
  
– Solu)on	
  to	
  the	
  problem	
  is	
  built	
  
– Programmers	
  write	
  the	
  solu)on	
  
– Technical	
  writers	
  document	
  the	
  process	
  
– Solu)on	
  is	
  con)nually	
  tested	
  



Systems	
  Development	
  Life	
  Cycle	
  

•  Phase	
  4:	
  Implementa)on	
  
– The	
  solu)on	
  is	
  installed	
  
– Users	
  are	
  converted	
  to	
  the	
  new	
  system	
  
– Trainers	
  are	
  important	
  in	
  this	
  phase	
  



Systems	
  Development	
  Life	
  Cycle	
  

•  Phase	
  5:	
  Maintenance	
  
–  IT	
  professionals	
  monitor	
  the	
  product	
  
– Bugs	
  are	
  found	
  and	
  fixed	
  
– New	
  features	
  are	
  added	
  



Ques)ons?	
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