
7/22/13	
  

1	
  

MIND	
  THE	
  GAP	
  –	
  A	
  TRACE	
  RETRIEVAL	
  SOLUTION	
  

Jin	
  Guo	
  and	
  Jane	
  Huffman	
  Hayes	
  
Center	
  of	
  Excellence	
  for	
  So3ware	
  Traceability	
  
DePaul	
  University	
  and	
  University	
  of	
  Kentucky	
  
Some	
  of	
  the	
  work	
  described	
  in	
  this	
  talk	
  is	
  
funded	
  by	
  the	
  US	
  NaIonal	
  Science	
  
FoundaIon	
  under	
  Grants	
  CCF-­‐0959924	
  and	
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Round	
  1	
  

What	
  is	
  Traceability?	
  

Requirements traceability is the 
ability to describe and follow the 
life of a requirement, in both a 
forward and backward direction, 
i.e. from its origins, through its 
development and specification, 
to its subsequent deployment and 
use, and through periods of 
ongoing refinement and iteration 
in any of these phases.” 

Gotel and Finkelstein, 1994. 
Traceability	
  is	
  of	
  parDcular	
  concern	
  
in	
  safety	
  &	
  mission-­‐criDcal	
  systems.	
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Why	
  do	
  you	
  care	
  about	
  tracing?	
  	
  

Standards	
  require	
  it..	
  

The	
  Federal	
  AviaIon	
  
AdministraIon’s	
  (FAA)	
  
DO-­‐178B	
  standard	
  specifies	
  
that	
  at	
  each	
  and	
  every	
  
stage	
  of	
  development	
  
“so3ware	
  developers	
  must	
  
be	
  able	
  to	
  demonstrate	
  
traceability	
  of	
  designs	
  
against	
  requirements.	
  

The	
  U.S.	
  Food	
  and	
  Drug	
  
AdministraIon	
  (FDA)	
  states	
  that	
  
traceability	
  analysis	
  must	
  be	
  used	
  
to	
  verify	
  that	
  the	
  so3ware	
  design	
  
implements	
  all	
  of	
  the	
  specified	
  
so3ware	
  requirements,	
  that	
  all	
  
aspects	
  of	
  the	
  design	
  are	
  traceable	
  
to	
  so3ware	
  requirements,	
  and	
  
that	
  all	
  code	
  is	
  linked	
  to	
  
established	
  specificaDons	
  and	
  test	
  
procedures.	
  

Process	
  improvement	
  iniIaIves	
  
such	
  as	
  CMMI	
  also	
  require	
  
traceability.	
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Supports	
  numerous	
  So\ware	
  Engineering	
  Tasks	
  

  Requirements	
  validaDon	
  

  Coverage	
  analysis	
  
  Change	
  impact	
  analysis	
  

  Code	
  comprehension	
  

  PreservaDon	
  of	
  
architectural	
  knowledge	
  

  Test	
  regression	
  selecDon	
  
  Compliance	
  verificaDon	
  

Example:	
  Regulatory	
  Compliance	
  

Regulatory	
  
Codes	
  

System/sub-­‐
system	
  level	
  
requirements	
  

SaIsfies	
  
relevant	
  codes	
  

Code	
  

Test	
  cases	
  (unit,	
  integraIon,	
  
acceptance)	
  

Tests	
  

Validates	
  

Realizes	
  

Use	
  Traceability	
  to	
  demonstrate	
  
compliance	
  to	
  regulatory	
  codes.	
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…but	
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The	
  number	
  of	
  
requirements	
  and	
  
other	
  arDfacts	
  grow	
  
quickly	
  as	
  the	
  project	
  
progresses.	
  

Excessive	
  numbers	
  of	
  
traceability	
  links	
  
deteriorate	
  into	
  an	
  
unwieldy,	
  inaccurate,	
  
tangle	
  of	
  relaDonships.	
  

Too	
  much	
  
tracing!!	
  

AutomaIng	
  Trace	
  CreaIon	
  

Leverage	
  the	
  fact	
  that	
  text	
  is	
  everywhere	
  –	
  in	
  both	
  so3ware	
  
and	
  systems-­‐engineering	
  models,	
  and	
  uDlize	
  Trace	
  Retrieval	
  
methods	
  to	
  generate	
  links.	
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Several	
  Research	
  Prototypes	
  

Poirot	
  

TraceLab	
  

Retro	
  	
  

One	
  Example:	
  Poirot	
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Typical	
  Results	
  

J.	
  Cleland-­‐Huang,	
  
Brian	
  Berenbach,	
  
Stephen	
  Clark,	
  R.	
  
Seemi,	
  E.	
  
Romanova,	
  “Best	
  
PracDces	
  of	
  
Automated	
  
Traceability”,	
  IEEE	
  
Computer,	
  June,	
  
2007.	
  pp.	
  27-­‐35	
  

Wow…	
  that	
  
really	
  saved	
  
me	
  lots	
  of	
  
Ime.	
  

Tackle	
  
cueng	
  edge	
  
problems	
  in	
  
so3ware	
  
traceability.	
  

Build	
  a	
  
supporDve	
  
community	
  of	
  
researchers.	
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With	
  Traceability	
  ~~~	
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Any	
  
QuesDons

?	
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Round	
  2	
  

Retro V2 UI (2010) 
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#
 Integrated RETRO IR algorithms into proprietary 

tool (SAIC), undertook pilot study 
 RETRO available via NASA GSFC open source site 

 Handfuls of downloads and inquiries until policy 
change 

  Improved RETRO based on feedback 

 RETRO.net developed to address UI issues 

Industry and RETRO 

Retro.net UI (2011) 
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#
 Latest version of RETRO.net built to requirements of 

MTSI in Huntsville, Alabama, USA 
 Performs IV&V of mission critical systems 
 US Army’s Redstone Arsenal 
 Classified work 

 Pilot study commenced Winter 2012 
 New version of tool delivered May 2013 
 Stakeholder needs met, and…… 

Industry and RETRO 
(cont’d) 

#
It’s fassssttttttt….. 
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Performance Improvement 

CM1 Run 1 

CM1 Run 2 

CM1 Run3 

UAVTCS Run1 

UAVTCS Run2 

UAVTCS Run3 

Average 
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105.000 

103.000 

108.167 

0.284 

0.290 

0.280 

0.533 

0.530 

0.540 

0.410 

TRACE ALL ELAPSED TIME IN SECONDS 
Retro.Net V3 Retro.Java V2 

MIND	
  THE	
  GAP	
  –	
  A	
  TRACE	
  RETRIEVAL	
  SOLUTION	
  

Jin	
  Guo	
  and	
  Jane	
  Huffman	
  Hayes	
  
Center	
  of	
  Excellence	
  for	
  So3ware	
  Traceability	
  
DePaul	
  University	
  and	
  University	
  of	
  Kentucky	
  
Some	
  of	
  the	
  work	
  described	
  in	
  this	
  talk	
  is	
  
funded	
  by	
  the	
  US	
  NaIonal	
  Science	
  
FoundaIon	
  under	
  Grants	
  CCF-­‐0959924	
  and	
  
CCF-­‐1265178.	
  

Any	
  
QuesDons

?	
  


