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An	  (BiQer)	  Experience	

•  Some	  University	  (about	  3,500	  students)	  
•  Planning	  to	  Build	  a	  New	  SIS	  
•  Now	  GeZng	  Requirements	  
In	  such	  case,	  if	  you	  have	  to	  par]cipate	  in	  the	  
development	  process	  ….	  

 Too	  many	  sudden	  shi_s	  in	  the	  requirements.	  
 A	  messy	  confusion.	  
 When	  to	  be	  terminated?	  
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The	  Truth	

•  In	  building	  so_ware	  requirements	  changes	  are	  
the	  norm,	  the	  ques]on	  is	  what	  we	  do	  about	  it.	  

•  So	  not	  just	  are	  requirements	  changeable,	  they	  
ought	  to	  be	  changeable.	  

-‐	  Mar]n	  Fowler,	  “The	  New	  Methodology”	  -‐	
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Mo]va]on	  	  
for	  Scalable	  Agile	  Formal	  Method	

Agile	  Methods:	  
Useful	  and	  
Comfortable,	  

but	  Not	  Scalable	

Formal	  
Methods:	  Useful	  
and	  Scalable,	  
but	  Not	  Easy	  to	  

Use(?)	

SAF:	  Useful,	  
Comfortable	  
and	  Scalable	
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Agile	  Methods	

high	  
produc]vity	

itera]on	  based	  
on	  lean	  

requirements	

good	  
communica]on	  
among	  the	  
stakeholders	

regularly	  
responding	  to	  

changes	
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Manifesto	  
for	  Agile	  So6ware	  Development	

•  Individuals	  and	  interac]ons	  over	  processes	  
and	  tools	  

• Working	  so_ware	  over	  comprehensive	  
documenta]on	  

•  Customer	  collabora]on	  over	  contract	  
nego]a]on	  

•  Responding	  to	  change	  over	  following	  a	  plan	
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Problems	  of	  Agile	  Methods	
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less	  reliable	  
means	  of	  
verifica]on	

No	  rigorous	  
document	

Not	  for	  
mission-‐
cri]cal	  
so_ware	 No	  explicit	  

architectural	  
descrip]on	

Not	  
scalable	  



Scalable	  Agile	  Method	  	  
(Leffingwell,	  2007)	

Inten]onal	  Architecture	

Lean	  Requirements	  at	  Scale	

Managing	  Highly	  Distributed	  Teams	
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Formal	  Methods	

•  methods	  to	  describe	  and	  verify	  a	  system	  
based	  on	  mathema]cs	  

•  originally	  studied	  in	  Europe	  in	  the	  1970’s	  
•  many	  applica]on	  cases	  to	  industry	  field	  
–  reinforcing	  safety	  of	  a	  mission-‐cri]cal	  system	  
–  reducing	  regression	  processes	  in	  so_ware	  
development	
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Problems	  of	  Formal	  Methods	

one	  new	  process	  
for	  formal	  
descrip]on	  or	  
verifica]on	

ini]al	  training	  
for	  developers	

cost	  
increase	

admiZng	  the	  
effec]veness	  of	  
formal	  methods	

hesita]ng	  to	  
make	  use	  of	  
them	

an]pathy	  
of	  

developers	
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Requirements	  for	  SAF	

•  Rigorous	  descrip]on	  and	  verifica]on	  
•  Test-‐driven	  development	  
•  Object-‐oriented	  descrip]on	  of	  architecture	  
•  Anima]on	  of	  specifica]on	  
•  Just-‐in-‐]me	  requirements	  elabora]on	  
•  Automated	  code	  genera]on	  
•  Internet-‐enabled	  tool	  for	  communica]on	
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Why	  VDM++	  ?	

resemblance	  to	  ordinary	  programming	  languages	  in	  
descrip]on	  style	  
•  familiar	  to	  most	  programmers	  

object-‐oriented	  descrip]on	  style	  

•  able	  to	  describe	  from	  abstract	  system	  architecture	  to	  detailed	  
specifica]on	  	  

Anima]on	  of	  specifica]on	  

•  demonstra]on	  for	  customers	  to	  grasp	  the	  development	  state	  
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Three	  Keys	  to	  SAF	  with	  VDM++	

Automated	  Tes]ng	  

Architectural	  Descrip]on	  

Network	  Communica]on	  
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Automated	  Tes]ng	

to	  be	  more	  automated	  

VDMUnit:	  a	  test	  framework	  for	  VDM++	  
(transplant	  from	  JUnit	  developed	  for	  Java)	  
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For	  Architectural	  Descrip]on	  
(Rozanski	  and	  Woods,	  2005)	

•  Architectural	  Styles	  
– solu]ons	  for	  system-‐level	  organiza]on	  

•  Design	  PaQerns	  
– solu]ons	  to	  detailed	  so_ware	  design	  problems	  

•  Language	  Idioms	  
– solu]ons	  to	  language-‐specific	  problems	  
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Network	  Communica]on	

•  Agile	  communica]on	  
–  real-‐]me,	  face-‐to-‐face,	  within	  reach	  

•  Large	  Scale	  Developments	  are	  inevitably	  
distributed.	  

•  Network-‐enabled	  IDE	  
– Regular	  IDE	  func]ons	  (but	  through	  the	  Internet)	  
– Online	  whiteboard-‐like	  module	  
– Close	  coopera]on	  with	  video	  chat	  system	  
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Conclusion	

•  Agile	  methods:	  really	  useful	  and	  comfortable	  
•  But	  not	  scalable	  
•  Agile	  method	  with	  VDM++:	  one	  solu]on	  for	  
scalable	  agile	  formal	  development	  
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Future	  Works	

•  More	  automated	  test	  framework	  
•  Architectural	  style,	  design	  paQern	  and	  
language	  idiom	  for	  architectural	  descrip]on	  

•  Network	  communica]on	  
•  All	  the	  func]ons	  are	  expected	  to	  be	  integrated	  
in	  Overture	  (Eclipse	  modules	  for	  SAF)	
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Thank	  you	  for	  listening.	
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