
!"#$%&"'"()*+,(-%(""&%(-+.%*$/0%1/)%2(3++
4+5$&6"7+28+)9"+5)/)":28:)9":4&)+

!"#$%&%'%("")*+%!+', -%.*"/01"$%2**, -%&"34$%5'%67$8#49-%7$8%:+;*$7%6"<*;=%

,University of North Carolina at Charlotte, North Carolina, USA 
2University of Nebraska at Omaha, Nebraska, USA 

3Pace University, New York, USA 

{jrcooper, seoklee}@uncc.edu, rgandhi@unomaha.edu, ogotel@pace.edu%



5>*$87%

! !?"<4@7<4"$%
! !A+"3;*B%("$<*C<%
! !?*<#"8D%

! !&*DE;<D%
! !F4DGEDD4"$%
! !HB);4G7<4"$D%

8/31/09 2 REV 09 



I#*%A+"3;*B%

! !1#7<%B7/*D%J"+%*JJ*G<4@*%@4DE7;4K7<4"$D%
8E+4$>%7%)7+<4GE;7+%+*LE4+*B*$<D%

*$>4$**+4$>%)#7D*%M%

" !HD%<#*%@4DE7;4K7<4"$%DE4<73;*%J"+%<#*%<7D/%7<%#7$8M%
" !1#7<%@4DE7;4K7<4"$D%7+*%G"B);*B*$<7+NM%%

" !O"P%G7$%BE;<4);*%)*+D)*G<4@*D%"J%<#*%)+"3;*B%
8"B74$%DN$*+>4D<4G7;;N%4$J;E*$G*%8*G4D4"$%B7/4$>M%

" !1#*+*%7$8%P#*$%8"%@4DE7;4K7<4"$%788%@7;E*M%

8/31/09 3 REV 09 



?"<4@7<4"$%

! !1*%P7$<%<"%*$73;*%7%G"$D<+EG<4@*%84DGEDD4"$%73"E<%
<#*%G"@*+7>*%7%+*LE4+*B*$<D%@4DE7;4K7<4"$%P4<#%
+*D)*G<%<"%<#*%&Q%*$>4$**+4$>%7G<4@4<4*D%
" !F4DG"@*+%>7)D%
" !F4DG"@*+%<+*$8D%4$%<#*%7));4G7<4"$%"J%@4DE7;4K7<4"$%4$%&Q%

+*D*7+G#%7$8%)+7G<4G*%

" !H8*$<4JN%"))"+<E$4<4*D%J"+%JE+<#*+%P"+/%4$%<#4D%7+*7%

! !:E+%>"7;%4D%<"%+*J;*G<%"$%<#*%JE$87B*$<7;%)+"3;*B%"J%
8*<*+B4$4$>%P#4G#%@4DE7;4K7<4"$%<*G#$4LE*D%J4<%P#4G#%
/4$8%"J%)#7D*D%7$8%7G<4@4<4*D%4$%7%<N)4G7;%&Q%)+"G*DD%

8/31/09 4 REV 09 



:E+%5))+"7G#%

! !1*%84DGEDD%7$8%J+7B*%&QR%G"$<+43E<4"$D%P4<#4$%<#*%
DG")*%"J%&Q-%3N%*D<73;4D#4$>%7%E$4J4*8%)*+D)*G<4@*%"J%
<#*%&Q%;4J*GNG;*%4$%<*+BD%"J%+*)+*D*$<7<4@*%)#7D*D%
7$8%7G<4@4<4*D%

! !4+!,:;"()&%;+6%*$/0%1/)%2(+<"&*<";)%6"3+
" !&*;7<*%<#*%@4DE7;4K7<4"$D%<"%<#*%Phases%"J%

)+">+*DD4"$%"J%&Q%7+<4J7G<D%7$8%<#*%Activities%<#7<%
>E48*%<#4D%)+">+*DD4"$%

8/31/09 5 REV 09 



The RE Lifecycle 

Elicitation, 
Understanding  

and Structuring 

Modeling and  
Analysis 

Communications  
and Negotiations 

Verification  
and Validation 

=9/*"*+

4;
)%

6%
)%

"*
+

>)"&/ )%2(+?@++>)"&/ )%2(+?A+ >)"&/ )%2(+?(:@++>)"&/ )%2(+?(++

Context and 
Groundwork 

Requirements 
Elaboration 

Requirements 
Refinement 

Requirements 
Specifications 

,

5 S ( F

9

=

T

8/31/09 6 REV 09 



&Q%A#7D*D%

! ! B2()"C)+/(D+E&2$(DF2&G3+++
" !QD<73;4D#%<#*%3ED4$*DD%G7D*U%%.G")*%<#*%DND<*BU%%?4<4>7<*%D*+4"ED%+4D/DU%%

QD<73;4D#%)+"G*DD-%B*<#"8D-%7$8%<*G#$4LE*DU%5DD*DD%J*7D434;4<N%

! ! !"#$%&"'"()*+,0/H2&/)%2(3++
" !A+*)7+*%4$4<47;%DND<*B%B"8*;U%F"GEB*$<%#4>#0;*@*;%"+>7$4K7<4"$7;%$**8DU%

67<#*+%D<7/*#";8*+%$**8D%7$8%G"$D<+74$<D%

! ! !"#$%&"'"()*+!"8%("'"()3++
" !:+4>4$7;%7+<4J7G<D%7+*%+*J4$*8U%H$<*+7G<4"$D%7B"$>%84@*+D*%7+<4J7G<D%7+*%

48*$<4J4*8U%("$J;4G<D%7B"$>%+*LE4+*B*$<D%7+*%+*D";@*8U%.<7/*#";8*+D%7>+**%"$%
7%D*<%"J%+*LE4+*B*$<D%J"+%<#*%DND<*B%

! ! !"#$%&"'"()*+5<";%8%;/)%2(I+J/(/-"'"()I+/(D+,620$)%2(3++
" !A+*G4D*%D"J<P7+*%D)*G4J4G7<4"$D%7+*%)+"8EG*8%J+"B%<#*%7+<4J7G<DU%Q$DE+*%

+*78734;4<N%7$8%<+7G*734;4<N%"J%+*LE4+*B*$<DU%F"GEB*$<%G#7$>*-%"+%$**8%J"+%
G#7$>*%4D%B7$7>*8U%?"84J4G7<4"$D%<"%7GG"BB"87<*%G"++*G<4"$D-%
*$@4+"$B*$<7;%G#7$>*D-%"+%$*P%"3V*G<4@*D%

8/31/09 REV 09 7 

A

B

C

D



&Q%5G<4@4<4*D%

! ! ,0%;%)/)%2(I+K(D"&*)/(D%(-I+/(D+5)&$;)$&%(-3+
" !H8*$<4JN%D<7/*#";8*+D%7$8%4$J"+B7<4"$%D"E+G*DU%H8*$<4JN%DND<*B%G"B)"$*$<D%

7$8%3"E$87+4*DU%A*+J"+B%4$<*+@4*PD-%8"GEB*$<%+*@4*P-%"<#*+%*;4G4<7<4"$%
D<+7<*>4*DU%.<+EG<E+*%+*LE4+*B*$<D%7$8%&Q%7G<4@4<4*D%

! ! J2D"0%(-+/(D+4(/07*%*3+
" !("$D<+EG<%7+<4J7G<D%J"+%7$7;ND4D%3N%D<7/*#";8*+D%7$8%8*@*;")*+DU%A+*)7+*%4$4<47;%

B"8*;D%"J%<#*%DND<*B-%DND<*B%4$<*+7G<4"$D-%ED*%G7D*D-%DG*$7+4"D-%*<G%U%WD*%
B"8*;D%7$8%$"<7<4"$%7D%8+4@*+D%<"%)+"B)<%JE+<#*+%*;4G4<7<4"$%

! ! B2''$(%;/)%2(+/(D+L"-2)%/)%2(3+
" !F"GEB*$<-%G"BBE$4G7<*%+*LE4+*B*$<D%37D*8%"$%7+<4J7G<%7$7;ND4DU%X*>"<47<*%

D";E<4"$D%<"%G"$J;4G<D%7B"$>%+*LE4+*B*$<DU%A+*)7+*%)+*G4D*%D)*G4J4G7<4"$D%

! ! ."&%8%;/)%2(+/(D+./0%D/)%2(3+
" !(#*G/%7+<4J7G<D%J"+%G"$D4D<*$GN%7$8%G"B);*<*$*DDU%Q$DE+*%<#7<%+*LE4+*B*$<D%

D7<4DJN%<#*%4$<*$8*8%+*7;0P"+;8%>"7;D%"J%<#*%DND<*B%
8/31/09 REV 09 8 

1

2

3

4



R4DE7;4K7<4"$%IN)*D%
%%%%M/H$0/&+.%*$/0%1/)%2(*%

IN)4G7;;N%B78*%E)%"J%7%D*+4*D%"J%4$<*+D*G<4$>%G";EB$D%7$8%+"PD%G"$<74$4$>%<*C<E7;%
4$J"+B7<4"$'%

++++!"0/)%2(/0+.%*$/0%1/)%2(*%
("$D4D<%"J%7%G";;*G<4"$%"J%$"8*D%7$8%G"$$*G<"+D%<#7<%4$84G7<*%7%+*;7<4"$D#4)%3*<P**$%
G"B)"$*$<D-%3E<%8"%$"<%8*DG+43*%"+8*+%"J%")*+7<4"$'%

++++5"#$"()%/0+.%*$/0%1/)%2(*%
.4B4;7+%<"%+*;7<4"$7;%<N)*D-%3E<%4$<*$8*8%<"%G"$@*N%<#*%"+8*+%"J%")*+7<4"$%3*<P**$%)7+<D%"J%
<#*%DND<*B%"+%3*<P**$%<#*%ED*+%7$8%<#*%DND<*B'%Y%Z;"P%(#7+<D-%.<7<*0?7G#4$*%F47>+7BD%[%

%%%%N%"&/&;9%;/0+.%*$/0%1/)%2(*%
HB);N%<#*%8*G"B)"D4<4"$%"J%7%DND<*B%7$8%4<D%)7+<D'%Y%6"7;037D*8%?"8*;4$>%5))+"7G#*D%[%

%%%%O$/()%)/)%6"+P+J")/<92&%;/0+.%*$/0%1/)%2(*%
?"D<%G"BB"$;N%*B);"N*8%4$%<#*%J"+B%"J%37+%>+7)#D-%)4*%G#7+<D-%"+%"<#*+%J4>E+*D%G"$@*N4$>%
+*;7<4@*%87<7'%%I#4D%<N)*%7;D"%4$G;E8*D%B"+*%D")#4D<4G7<*8%<*G#$4LE*D%B7/4$>%ED*%"J%@4DE7;%
G;E*D%DEG#%7D%D4K*-%D#7)*-%G";"+-%"+%;4$*%<#4G/$*DD%4$%"+8*+%<"%G"$@*N%B*7$4$>%7<%7%>;7$G*'%

2 

1 

8/31/09 9 REV 09 



Scope of the Survey 

! !5%<"<7;%"J%9\%)7)*+D%P*+*%+*@4*P*8%J+"B%&QR%
P"+/D#")D%#*;8%J+"B%9]]^%<"%9]]_'%

! !5B"$>%<#*%9\%)7)*+D%
" !9%)7)*+D%848%$"<%84+*G<;N%G"$<+43E<*%<"%@4DE7;4K7<4"$%

7+<4J7G<D%8E+4$>%<#*%&Q%)+"G*DD%
" !=%)7)*+D%P*+*%$"<%4$G;E8*8%7D%<#*N%848%$"<%7));N%

84+*G<;N%<"%<#*%&Q%)+"G*DD%

8/31/09 REV 09 10 



&*@4*P%A+"G*DD%

! ! H$8*)*$8*$<%+*@4*P%3N%*7G#%"J%<#*%%
J"E+%7E<#"+D%"J%<#4D%)7)*+%%
" !H8*$<4JN%<#*%7))+")+47<*%)#7D*D%7$8%

7G<4@4<4*D%J"+%<#*%@4DE7;4K7<4"$D%4$%*7G#%)7)*+%
" !,^%)"DD43;*%G7<*>"+4*D%G+*7<*8%3N%<#*%

"@*+;7))4$>%)#7D*D%7$8%7G<4@4<4*D%4$%<#*%%
&Q%;4J*GNG;*%B"8*;%

" !H8*$<4JN%<#*%@4DE7;4K7<4"$%<N)*-%7B"$>%<#*%%
`%)"DD43;*%"$*D-%<#7<%P7D%B"D<%$"<73;N%
4$J;E*$<47;%4$%*7G#%+*D*7+G#%*JJ"+<%

! ! 5>>+*>7<4"$%"J%+*DE;<Da%
" !Q7G#%B7))4$>%#78%<"%3*%7>+**8%E)"$%3N%%

7<%;*7D<%<P"%"J%<#*%J"E+%+*@4*P*+D%<"%3*%
4$G;E8*8%4$%<#*%J4$7;%+*DE;<%

8/31/09 11 REV 09 



&*@4*P%5$7;ND4D%7$8%5+<4J7G<D%

! ! 5$7;ND4D%P7D%<N)4G7;;N%)*+J"+B*8%
<#+"E>#%/*NP"+8%D*7+G#*D%7$8%3N%
G7+*JE;%+*784$>%4$%"+8*+%<"%8*<*+B4$*%
#"P%<#*%+*D*7+G#%>"7;%7));4*8%<"%<#*%
D4C<**$%G"++*D)"$84$>%G7<*>"+4*D%7$8%
J4@*%@4DE7;4K7<4"$%<N)*D'%

! ! Z"+%"$*%+*@4*P*+-%4<%P7D%8*<*+B4$*8%
<#7<%<#4D%)7)*+%P7D%B"D<%+*;*@7$<%<"%
)#7D*D%S%7$8%(%7$8%7G<4@4<N%,'%%Z"+%
3+*@4<N%P*%+*J*+%<"%<#*B%7D%S,%7$8%
(,'%

5/'<0"+4(/07 *%*%
Line of Text Phase Activity 

Éwe propose a methodology 
involving maximum participation 
of stakeholders where the soft 
goals are elicited in group 
sessions iteratively. 

B 1 

In this article we propose an agile 
visualization technique for 
eliciting soft goals by doing Agent 
Based Goal Refinement (ABGR) 
process repeatedly. 

C 1 

During the ÒDevelopÓ sub-activity 
ABGR process is taken up to 
elicit soft goalsÉ for ÒReviewingÓ 
by all stakeholders. 

B/C 1 

During the last sub-activity all 
stakeholders agree and ÒAdjustÓ 
their own elicited goalsÉ 

C 3 
ÒA Visualization Technique for Agent Based 
Goal Refinement to Elicit Soft Goals in Goal 

Oriented Requirements Engineering.Ó  

A.M. Sen and S.K. Jain, REV 2007. 
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Relational Visual Tabular Visual 

Sequential Visual Quantitative/ Metaphorical Visual 
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