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Abstract. This paper summarizes previous studies published by the
authors on User Story (US) template unification and visual require-
ments models generation out of a US set. Such as transformation
of a US set tagged using templates from a unified model to a Goal-
Oriented model called the Rationale Tree and to a UML Use-Case
Diagram. It also introduces the genuine contribution of generat-
ing a UML class diagram from a US set. Future research — no-
tably on the use of the transformations in real life-case studies — is
also discussed. Finally, the CASE tool supporting the approaches
is overviewed.

Keywords: User Story; Rationale Tree; Use-Case Diagram; Agile Develop-
ment

1 Introduction

User stories are short, simple descriptions of a feature told from the perspec-
tive of the person who desires the new capability, usually a user or customer
of the system [2]. However, no unification is provided in User Story (US) tem-
plates [14]. Indeed, the general pattern relates a WHO, a WHAT and possibly a
WHY dimension, but in practice different keywords are used to describe these
dimensions (e.g. Mike Cohn’s As a <type of user>, I want <some goal> so
that <some reason> [2] which could be instantiated to As a <DRIVER>, I
want to <register to the service> so that <I can propose a ride to go from A
to B>; a series of examples can be found in [15]). Moreover, in the literature,

Copyright 2017 for this paper by its authors. Copying permitted for private and academic
purposes.
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no semantics has ever been associated to these keywords. This is why, [14] con-
ducted research to find the majority of templates used in practice, sorted them
and associated semantics to each keyword. These semantics were derived from
several sources and frameworks; some of these are derived from Goal-Oriented
Requirements Engineering (GORE, see [7]). The research led to build a unified
model of US templates with only a minimal but sufficient amount of keywords;
most of the semantics adopted for these keywords were selected from the i*
framework (i-star [16, 3]) The entire research process can be found in [14] while
Section 2 summarizes the US templates unified model.

One may question the utility of such a model; why should US be “tagged”
to a certain template. The main advantage is that, if the tagging respects the se-
mantics associated to the concepts, it provides information about both the nature
and the granularity of the US element. Even in an agile context, this is useful
for performing requirements analysis [8]. This paper summarizes the transfor-
mations from a tagged US set to a GORE model called the Rationale Tree (from
[15]) as well as to a UML class diagram (from [13]). It also overviews future
work around the Rationale Tree. Last but not least, preliminary work around the
transformation from a tagged US set to a UML class diagram is depicted; this
constitutes a genuine contribution of this paper.

2 Unified-Model of User Stories’ Descriptive Concepts

Figure 1 represents the meta-model of US templates built in [14] in the form
of a class diagram. The instance of one of these classes is a US element in
itself from a concrete US. A US template can be designed taking an element
from the WHO, WHAT and possibly WHY dimensions. The link between the
classes conceptually represents the link from one dimension to the other. Specif-
ically, the unidirectional association from the Role to one of the Capability,
Task or Goal classes implies that the target class instantiates an element of the
WHAT dimension (always tagged as wants/wants to/needs/can/would like in the
model). Then, the unidirectional association from one of these classes instanti-
ating the WHAT dimension to one of the classes instantiating the WHY dimen-
sion (always tagged as so that into the model) implies that the target class can
instantiate an element of the WHY dimension. The following is a US template
supported by our model: As a <Role>, I would like <Task> so that <Hard-
goal>.

Each concept is associated with a particular syntax (identical to the name of
the class in Figure 1) and a semantic. Due to a lack of space we do not depict
the semantic associated to each of the concepts here; it can be found in [14, 15].
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wants/wants to/needs/can/would like

1.n
Role Task 0.n
uld like - so that
name : String name : String
dimension : String = WHO dimension : Enum{WHAT,WHY}

1.n 0.n 0.n 0.n

so that

wants/wants t¢/needs/can/would like

Capability
name : String Hard_Goal Soft_Goal
o.n dimension : String = WHAT dimension : Enum{WHAT,WHY} dimension : Enum{WHAT,WHY}
name : String name : String

Fig. 1. Unified Model for User Story Descriptive Concepts (from [14]).

[14] pointed out the need of 3 possible levels of granularity within the func-
tional elements expressed in US. We thus distinguish the Hard-goal, Task and
Capability.

The Hard-goal is the most abstract element; there is no defined way to attain
it and several ways could be followed in practice. It is indeed part of the problem
domain. The Task represents an operational way to attain a Hard-goal. It is
thus part of the solution domain. An example of a Hard-goal could be to Be
transported from Brussels to Paris; it can be the Hard-goal of a traveler but
there are several ways to attain this Hard-goal (by train, by car, etc.).

The Task and the Capability represent more concrete and operational ele-
ments but these two need to be distinguished. The Capability does in fact rep-
resent a Task but the Capability has more properties than the former since it is
expressed as a direct intention from a role. In order to avoid ambiguities in inter-
pretation, we point to the use of the Capability element only for an atomic Task
(i.e., a task that is not refined into other elements but is located at the lowest
level of hierarchy). A Task could then be Move from Brussels to Paris by car
and a Capability would be Sit in the car.

In practice, US elements need to be compared to each other to properly
determine their type. Since this is also subject to interpretation these elements
are re-tagged several times when they analyzed and structured.

3 From User Story Set to Rationale Tree: Goal-Based Approach

Building the Rationale Tree from a User Story Set. Visual GORE models
were envisaged for graphical representation in [15]. From this [15] develops
a decomposition structure for US elements called the Rationale Tree, largely
inspired by i*. The icons used for its representation are illustrated in Figure 2.
Figure 3 shows a Rationale Tree both in canonical form and instantiated to
the carpooling example (see [15] for the US set). The US including the 7ask
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Role Boundary
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Fig. 2. Elements of the Rationale Tree: Graphical Representation (from [15]).

“Pay by SMS in domestic country” and the US including the Task “Pay by credit
card” are Epic US (i.e. a US too abstract (coarse-grained) to be estimated,
implemented and tested at once) because these are top-level Tasks related to
means-end decompositions of the Hard-goal “Pay for the car pooling service in

function of the country he is traveling in”.

Rationale Tree: Benefits and Future Perspectives. The interest of the Ratio-
nale Tree approach essentially lies in the possibility to use a tool that supports
reasoning within the requirements set initially expressed through US. The de-
composition of elements helps to evaluate tactics for Hard-goal and Task fulfill-
ment as well as requirements consistency. Missing (or missing parts of) require-
ments can thus be identified. Reasoning can also help provide justifications for
architectural choices made for the support of Soft-goals.

Real life case studies are currently being performed using the Rationale Tree
approach in SCRUM projects. It has so far notably been applied for the reinter-
pretation of the requirements in a travel and expense management application.
As first result we highlight that visual identification of the requirements depen-
dencies allows a more efficient re-usability of elements developed in the project.
This case goes further than a simple application of the rationale tree and also in-
tegrates the latter directly in the SCRUM board. Then, coupled to an algorithm
for determining elements with highest business value, iteration planning can be
performed. This approach allowed increasing traceability and visibility on re-
quirement elements across iterations and monitoring the progress on multiple
levels (i.e. the levels of the elements in the tree).

Future work also includes comparing the Rationale Tree Approach with Nat-
ural Language Processing (see [12, 9]) to discover missing requirements in a US
set.



Perspectives on User Story Based Visual Transformations

Role

Hard-goal

Task1 TaskA

Elements of EPIC US

CapabilityC;
Task2 TaskB
A SR N

Capability2 Capability3 CapabilityA // CapabilityB

Capability1

(a) Canonical Model

Rider
Pay for the car pooling
service in function of the

country I'm traveling in

Pay by SMS in
lomestic country
og in to the
liSefine Amount ; Choose payment
i desiderata

Pay by credit card

?énd confirmation
SMS

(b) ClubCar Example

Hard-goal Task Means-end link  Contribution link(+,-)
E— =
Decomposition link
Soft-goal Capability

Legend:

o

Role Boundary

Fig. 3. Top-Level Hard-goal, Several Means-End Decompositions (from [15]).

4 From a User Story Set to UML Diagrams

Building a Use Case Diagram from a User Story Set. Starting from a tagged
set of US, [13] suggests a method to systematically build a UML Use-Case Dia-
gram (UCD). Table 1 summarizes the mapping of elements. The UCD proposes
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a view focusing on US containing coarse-grained process elements (Epic US).
This furnishes an abstract view of the system-to-be and helps with the scoping
of US realizations.

Table 1. Mapping a US set with the UCD

US Set Element \UCD Element

Role Actor

Hard-goal Use Case; several Use Cases transformed from Hard-goals
can be linked through <<include>> dependencies

Task (Possible) Use Case; the Use Case transformed form a Task

should be linked through < <include>> or <<extend>>
dependencies with Use Cases transformed from Hard-

goals
Capability No possible transformation
Soft-goal RUP/UML Business Goal

Building a Class Diagram from the US Set and the Use Case Diagram. In
future work, we will formally define forward engineering mechanisms from a
US set to a UML Class Diagram. We can already highlight that Roles can be
forward engineered into classes. Realization analysis of Goals and Tasks allows
us to identify more classes. In turn, Capabilities lead to class operations. This
is shown in a canonical form in the left side of Figure 4 and instantiated on
the Carpooling example in the right side of the figure. For example, the Task
Register to the service from US3 requires us to architecture the Ride class be-
cause it needs to create and manipulate Ride objects. The Capability Confirm
the proposal from USS leads to the operation confirm() of the class Ride.



Perspectives on User Story Based Visual Transformations

Rolel owns Class1

(from Use Case View) (from Task)

capability1()

(a) Class Diagram Forwarded on the Basis of Stereotyped User Stories

LoginModule
(from Task_RegisterToTheService)
+logIn()
Ride
(from Task_RegisterToTheService)
Driver - - -
) -startinglLocation: String
(fr_om Use Case V'e_w) 1 proposes 1..n [ -arrivallocation: String
-frist_name: String -time_of_departure: Timestamp
-last_name:String -price: Currency
-adress: String -status: enum<{draft,confirmed}
-ZIP_code: String 0.0 -
-city: String +ride() )
S +setStartingLocation()
+drive ©0° +setArrivalLCocation()
+selectServices() +setTime()
+setPrice()
+confirm()
Rider
(from User Case View)
+bookRide()

(b) Partial Class Diagram for the Carpooling Example
Fig. 4. Class Diagram: Canonical Form and Carpooling Example.

5 CASE-Tool and Conclusion

Automating Approaches and Round-Tripping Between Views. We have built
an add-on to our Descartes CASE-Tool [1] to support transformations (see Fig-
ure 5). It allows multiple views: the User Story View edits US through virtual US
cards; the Rationale View rationale trees; the Structural View structural agent di-
agrams; the Use-Case View a UCD and finally the Class, Sequence and Activity
Diagram Views. The CASE-Tool synchronizes other views when changes are
made. The editing process is continuous over the requirements analysis stage
and the entire project life cycle.

Conclusion. US are popular informal artifacts for quickly expressing require-
ments in the agile methods. Through multiple contributions, we have shown that
with little effort it is possible to bring more formality to the US sorting process
and build a visual representation. These can be driven by GORE frameworks
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Fig. 5. The supporting CASE-Tool.
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or the UCD. These visual representations are useful for building a high level
picture of the system-to-be. The Rationale Tree also allows studying dependent
requirements with an impact on re-usability or identifying missing ones. Put in
an iterative perspective it allows managing iterative planning and monitoring the
project progress on multiple levels. Finally, we overviewed how a class diagram
can be forward engineered out of a tagged US set.

References

1.

2.

10.

Descartes  architect (2017), http://www.isys.ucl.ac.be/
descartes/

Cohn, M.: Succeeding with Agile: Software Development Using Scrum.
Addison-Wesley Professional, 1st edn. (2009)

. Dalpiaz, F., Franch, X., Horkoff, J.: istar 2.0 language guide. CoRR

abs/1605.07767 (2016)

. Faulkner, S., Kolp, M., et al.: Towards an agent architectural description

language for information systems. In: Sth International Conference on En-
terprise Information Systems (2003)

. Giorgini, P., Kolp, M., Mylopoulos, J.: Multi-agent and software archi-

tectures: a comparative case study. In: International Workshop on Agent-
Oriented Software Engineering. pp. 101-112. Springer Berlin Heidelberg
(2002)

. Kolp, M., Giorgini, P., Mylopoulos, J.: Organizational multi-agent archi-

tectures: a mobile robot example. In: Proceedings of the first international
joint conference on Autonomous agents and multiagent systems: part 1. pp.
94-95. ACM (2002)

. van Lamsweerde, A.: Goal-oriented requirements enginering: A roundtrip

from research to practice. In: 12th IEEE International Conference on Re-
quirements Engineering (RE 2004), 6-10 September 2004, Kyoto, Japan.
pp. 4-7. IEEE Computer Society (2004)

. Liskin, O., Pham, R., Kiesling, S., Schneider, K.: Why we need a granular-

ity concept for user stories. In: Proceedings of XP’14, Rome. LNBIP, vol.
179, pp. 110-125. Springer (2014)

. Lucassen, G., Dalpiaz, F., van der Werf, J.M.E.M., Brinkkemper, S.: Visu-

alizing user story requirements at multiple granularity levels via semantic
relatedness. In: Conceptual Modeling - 35th Intl. Conference, ER 2016,
Proceedings. LNCS, vol. 9974, pp. 463-478 (2016)

Mouratidis, H., Kolp, M., Faulkner, S., Giorgini, P.: A secure architectural
description language for agent systems. In: Proceedings of the fourth inter-
national joint conference on Autonomous agents and multiagent systems.
pp- 578-585. ACM (2005)



Yves Wautelet et al.

11.

12.

13.

14.

15.

16.

Mylopoulos, J., Kolp, M., Giorgini, P.: Agent-oriented software develop-
ment. In: Hellenic Conference on Artificial Intelligence. pp. 3—17. Springer
Berlin Heidelberg (2002)

Robeer, M., Lucassen, G., van der Werf, J.M.E.M., Dalpiaz, F., Brinkkem-
per, S.: Automated extraction of conceptual models from user stories via
NLP. In: 24th IEEE International Requirements Engineering Conference,
RE 2016. pp. 196-205. IEEE (2016)

Wautelet, Y., Heng, S., Hintea, D., Kolp, M., Poelmans, S.: Bridging user
story sets with the use case model. In: Link, S., Trujillo, J. (eds.) Advances
in Conceptual Modeling - ER 2016 Workshops Proceedings. LNCS, vol.
9975, pp. 127-138 (2016)

Wautelet, Y., Heng, S., Kolp, M., Mirbel, I.: Unifying and extending user
story models. In: CAiSE 2014, Thessaloniki, Greece. Proc. LNCS, vol.
8484, pp. 211-225. Springer (2014)

Wautelet, Y., Heng, S., Kolp, M., Mirbel, 1., Poelmans, S.: Building a ra-
tionale diagram for evaluating user story sets. In: Tenth IEEE International
Conference on Research Challenges in Information Science, RCIS 2016.
pp- 1-12. IEEE (2016)

Yu, E.: Modeling Strategic Relationships for Process Reengineering, chap.
1-2, pp. 1-153. MIT Press, Cambridge, USA (2011)



{Pausyuoy YeIp ) winus sniexs.

o Yy o o ke
wersswyy ‘aini UL oy ISt .
sdnia 1 [t SupuiR Bus :sweu [~ 0 Y Buuis : sweu N
=] {AHW Iy HVY : uosuB WY {AHWLYHMIWNUS : uosuawp IvHMW = Bus :uosuawp | Y0
=05 355 e300 S5 PR Buws : aweu
Aynqeded
S pouiBoT Y PINOMAIEILPIIU S} SIUEMBIEM
ajdwexy Suijoodies souo3g 108 podLl
o1 103 weaeiq esep-osn [enaed (q) -0a191g JO Siseg a1l U0 papiemliod [#poly esep-asn (®) Mk
220 . ug uy
By ol {AHM LYHAWNUT : uosUSWIP OHM = BULS : UoISUBWIP
e | Buws : aweu Buns : aweu
el sod
Jepry ue)

T5(0y AW/ DINOMAIEI LI/} SIUEMBIUEM

wgawﬁn 0 sanLa zapu
peusnds Guieg

@l‘

Aessoi9 34 NWdg SOVM  homewey |

_mwﬁ %w\ m_ m_ m_ @ u "

@

%
. &
Y
.

c
<
=
ov
oY)
2]
o
o,
>
]
o
l
O
oY)
(@)
=

ﬁ sejepipue) jdeouo)~eAgduoseq
[rOD) ssaulsng AEDED& [203-1J0g N e e

: = (Alu0) xewhs ywm seiepipued
uoneunogsur ajqissod oN| Lipqedey uewss pue XejAS uim seiepipues

1deouo~eAnduseq

S[ZOB-PIRH WOIJ PAULIOJSURT) SASE)) 5[] YIm satouapuad 1deou0g”endudseq

S0P < <PUAIND>> 10 < <IPNJOUL>> YISO PaNUI[ dq PInoys

saipnis 8se0) U0

NSBL © ULIOJ POULIOJSURI) 98B 9S[) ) ase)) a8() ([qISSOd) ysep |8poly SlepIpUED SlenieAl

d 3 UOISUSWIQ SWES 8y} JO 8UO 18Yjo yoes seidwex3 3

satouapuadop < <apinjour>> ysnoxy payurf oq e i fois s :
ued S[ROF-PIRH WOI] PIULIOJSURI) SIS 9S[) [RIAAS 1asE)) As() [Po3-pIeH S1d60U0D S 40} 1BPO-EIe 1o SonueweS BiedwoD :

Ppayiun sepipugd
1010y | 210y % i Qi
i R R Pty : 3
owalg (o] wawalg 198 s @ ¥ i 4 i
selepipuen 1deou0 sAdIoseq Jo 3 i seomosiewol  ssamos fewod
onuewes yuM seidwex3 Alojg Jesn eleneag  |< m‘ getieces m_ m_
81

EORRE . .. 5. . J T — B0 SN Y v JREE D il i o Y

SIS

uojew|juod _‘.EWm \
uobnedyddy,

N ahyiqeded // vAngeded // eAliqeded // zAjigeded
ucwc;mm asooyd, \ gmmu%bﬁmmm, T
g I
urionerd
/ 500y p— \%V — pIeog £101g 10s) oyerdwa) K103S 1950}
X wo> jodsbolq
B Shqeded SOSEIIY ~—0__ uoied yor Aa sl ety 33is fa paeara e

Axﬂ paid Aq Aed z%mmmuﬁwﬁm *<dN[BA SSUISN(> JeY) OS
xmm.r ‘<uonduny> juem |
SN Jld3 Jo sjuaws|z ‘<R0I> B Se |

sau03s 1250

\.mui

uj Bujjsae w1 ?z::y
OUEM »OO“O_HUC_.C ul UU»ZWM _NOU pieH
ujjood 13 a4 Joj Aed
\ u_oz

A101S 198

Gupiiem)
o sHysey osn

d d ..“ lﬂ L (suoqyeg)
sonAROY 1050

Cepumogt apoy

-
<

o pus-smeary
ST

yoeoiddy paseqg-4d0D

1 MIIA
ued SI19SN AUE JeY) 0S 09PIA B
peojdn 0 JueM [ “10JLAI0 © Sy

owiy

RI015 19571

[PPOJAl PaUIU() 9y} suisn pagdsde) 39S S() B SUIZA[euy pue SUIZI[EnsIA SPOYIIJAl I[ISV UI SILI0)S J3S()

wni3[eg ‘ureano op anbrjoyied MSIdATUN NTYNOT wni3[eg ‘udAndT N
9q-ureano[on) {djoy [onuew ‘3udy pawes} 9Q UIANIMYD)IA[AINBM SIAA

djo3] [onue pue SudH Ipawes 19[INBA SOAX

UOIJBULIOJSURI], [BNSIA Paseq AI01S I3 UO SAIIAASId]

anbijoyes

LELUERT)




‘(doy a3 1 219y pojudsard) sjudwd[d paurerd
-QUIJ AU) YIIM S)IBIS SJUIUWID[ JO ON[BA SSQUISN] ) JO UOLIBN[BAY
‘on[eA ssaursng uo paseq uruue[d OAJBINI SMO[[Y
‘syuowaIIMbal ur AOUIISISUOD AY) AJN[BAD PUB SUIUOSBII SMO[[Y o
:S)NSar Areurwijorg

‘JuowddeuRW SASUAAXI pue [9ART)
JO pIoy ayp ur Apms ased 91| [ea1 & uo uonedrddy :93.4], sreuoney

. Aoo 1) ) UI SJUSWD[S ) JO S[OAD] ) .Q.C MOTA weIdel(] sse[) MITA dSBD-IS)
S[oA9] ordnnw uo ssax3o1d Y} J03IUOW PUEB SUOIIRIANI SSOIOL i : .
SJUQWIAYA JUdWIAIINDAI U0 AJIQISIA pue AJI[IqeIIRI) ISBAIOU]

'SLIANAL | == 3 N\ @ —

ooy y

sy ssmtss @

e o

w0 - 1340 [5]

MIIA AI0IS 19S)

Aquued Sy oo e S oncunuios
Vpis 5 e  UoeSiday Jeans su v

SIS Aq Aed ued ] Jeuy 05 JBAUD.
547 pue JNouE SA PoULRP o1 paad 1 A € 5

— “wiope|d 31 03 Ul 00| 03 WeM | ‘¥IAN € SV

= o

SIS e ¢

- Y 4 | 7 = oy Aud ojjuem |
N :

% "4

P - N _A1unod nsaL "

peweokarey LT MV% s
\

oy
ey

ONILIYM

sio-sowpz+0 B [

[ooL ASVD 3un.aoddng

o -sevp3-440 [5]

ety ey g . 1w R ‘g 01 | wodf apii v asodod uvo |
IDY] OS 2014498 Y] O] A2]S132.4 O] JUDM [ 4dALL D S

[POL) PADE] ey} 0S ¥Sn[ JUBM | 9]0y © SY 'XH




