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1 Introduction

iStarML is an XML compliant format [1] to represent i * diagrams [2]. Therefore it is
a textual specification. It is not the aim of this document neither to standardize the
semantic of i* nor its graphic expression. Besides, the syntax specification could
generate structures which do not have any particular semantic interpretation.

Different methodologies have been created based on i* concepts and modelling
techniques. In particular the i* framework has been exploited in different areas such
as organizational modelling, business process reengineering and requirements
engineering. Moreover, some proposals have been made to incorporate i* modelling
concepts to deal with software systems requirements representation and design. An
example of these proposals is Tropos [3, 4], an agent-oriented software development
methodology. The contribution of Tropos at the requirements stage and in agent-
oriented design has been acknowledged by different comparative studies [5-7]. Also
relevant is GRL [8], an i* variation which has been added as part of the industrial
Telecommunications Standard Z150 [9] for systems specification. Besides these three
proposals: i*, Tropos and GRL, there are also other ones that have introduced several
constructs in the language with different research aims, such as security and trust
concerns [10-12], temporal operators [13], and traceability constructs [14], among
others.

Therefore, the goal of iStarML is to have a common format where the common
conceptual framework of the main i* language variations is made explicit and, in
addition, the differences could be expressed using open options using the same
specification.

Consequently a common representation of i* diagrams allow:

1. To have a file format for diagrams interchanging among different type of
specific i* software tools such as goal-analysis, designing, editors, metric
calculation, etc.

2. To have a common way of representing the differences and similarities
among the existing i* variations.

3. To have a common representation for repository of i* patterns

To take advantages of the XML format for Internet communication and
also the use of general XML tools.

The main iStarML set of tags corresponds to the abstract set of core concepts which
are part of the seminal proposal [2, 15] and also they are present on a broad set of
related proposals [4, 8, 10-13, 16-18]. The defined core concepts and its tags are
showed on table 1.1. In order to provide additional features there are especial tags
which are not part of any related proposal of i*. It has been included with topics
related the use of XML in a context of storing and recovering i* diagrams. These are
presented on table 1.2



Table 1.1 Core concepts of i*-based modelling languages and the corresponding iStarML tags

Abstract core
concept

Meanings and examples of core
specializations

Tag

Actor

An actor represents an entity which may be
an organization, a unit of an organization, a
single human or an autonomous piece of
software. Also it can represent abstractions
over actors such as roles and positions.

<actor>

Intentional element

An intentional element is an entity which
allows to relate different actors conforming a
social network or, also, to express the internal
rationality of an actor. Broadly used types of
intentional elements are: goal, softgoal,
resource, and task.

<ielement>

Dependency

A dependency is a relationship which
represents the explicit dependency of an actor
(depender) respect to the other actor
(dependee). The dependency is expressed
with respect to an intentional element.

<dependency>
<dependee>
<depender>

Boundary

A boundary represents a group of intentional
elements. The common type of boundary is
the actor’s boundary which represents the
vision of an omnipresent objective observer
with respect to the actor’s scope. However
other boundary types can also be used.

<boundary>

Intentional element
link

An intentional element link represents an n-
ary relationship among intentional elements
(either in the actor’s boundary or outside).
Broadly used types of intentional element
link are decomposition, means-end and
contribution. Related concepts such as
routines or capabilities can be also
represented using this relationship

<ielementLink>

Actor association
link

An actor relationship is a relationship
between two actors. Broadly used types of
actor relationships are is_a, is_part_of,
instance_of (INS), plays, occupies and
covers.

<actorLink>




Table 1.2 Complementary iStarML tags

Additional Tag Meaning
Concept
i* markup <istarml> The main tag of the iStarML
language file
Diagram <diagram> A diagram is a particular i* diagram
Graphic <graphic> Represent some graphic properties of a particular
expression diagram or diagram element.

The extensibility of the iSTarML proposal is provided by allowing additional XML
attributes on the static set of iStarML tags. This option seems to be the best one in
order to keep a closed core set of fundamental concepts, which would allow managing
the attribute-based extensionality because the corresponding semantic is mainly
associated to the core concept in place of their attributes.

2 Syntax Expression

In order to express the syntactical options we will use the traditional extended BNF
meta language [19]. However, given the characters “<“ and ‘“>* are part of the
language, it is not possible for them to be part of the meta language. We have omitted
them but we have marked the defined elements using the color blue and the italic
style. The meta symbols definition is showed in table 2.1

Table 2.1 Used extended BNF symbols

means a language concept (in place of the traditional

Italic blue string BNF symbols “<* and “>*)

= means a language definition

[] means an optional language structure, O or 1 time

0 means that a language structure could be repeated 0 or
more times

) group of language structures

| means options’ separation

Some italic blue symbols are considered terminal symbols when they are referred to
traditional data types such as integer, real or string. Another non-defined data type is
the hexrgbcolor type, which is used to represent a RGB hexadecimal colour e.g.
000OFF to represent a pure blue.



A BNF can not express some specific language features like the requirements that a
reference exists in some place of the same file. In iStarML we use two attributes
which require a string value which appears like the unique value assigned to the xml’s
tag identifier, i.e. the id attribute. These values are iref and aref. The first one requires
a string value which has been used only one time like the id attribute value of an
ielement tag (defined in section 5). The second one, the aref value, requires a string
value which has been used only one time like the id attribute value of an actor tag
(defined in section 4). Given that these values have an especial the described especial
meaning in the BNF specification it is used also the blue color, but they have the
above definition. Also it is used some blue color for describing another known data
types likes integer and string which have the traditional definitions.

3 Basic Structure of the iStarML format

The tag <istarml> is the main tag of iStarML. It can content only the <diagram> tag.
In the table 3.1 we show the options of this tag. Under this structure it is possible to
store on the same file a set of different i* diagrams.

Table 3.1 <istarml> syntax

istarmlFile ::= <istarml version="1.0"> diagramTag {diagramTag}
</istarml>
diagramTag ::= <diagram basicAtts [author=string] {extraAtt} >

[graphic-diagram] { [actorTag] | [ielementExTag]}

</diagram>
extraAtt ::= attributeName = attributeValue
basicAtts = [id="string”] name="string” | id="string” [name=" string”]

Example 3.1 Basic structure of an iStarIML file

<istarml version=“1.0">
<diagram>
</diagram>
<diagram>
</diagram>
L]
-
#
</istarml>



4 Representing Actors

For representing actors it has been defined the actor tag. The BNF of table 4.1 shows
the syntactic alternatives of this tag. Mainly the different types of actor can be
handled by using the type attribute. The example 4.1 illustrates a basic use of the tag
for representing two actors. The use of additional options of the actor tag is explained
in the context of the boundary tag (section 6) and the representations of intentional
relationships (section 7).

Table 4.1 <actor> syntax.

actorTag ::= <actor basicAtts [typeAtt] {extraAtt} >
[graphic-node] {actorLinkTag} [boundaryTag]
</actor> |
<actor basicAtts [typeAtt] {extraAtt} />
<actor aref="string” /> |

<actor aref="string”> [graphic-node] </actor>

typeAtt ;= type=“actorType”
actorType ::= basicActorType | string
basicActorType ::= agent | role | position

Example 4.1 Basic representation of two actors

G S

r o

C N (o)

Q—lospitabl | Patient ),I

Py . Es

e ™

1 =Pmlwersion="1.0"7=

2 =istarml version="1.0"=

3 =diagram name="Example 4.1"=

4 =actar name="Haospital"/=

A =actaor name="Fatient" type="rale"/=
fi =fdiagram=

7 =fiztarml=




5 Representing Intentional Elements

An intentional element is an abstraction over a set of different i*’s constructs such as
goal, softgoal, resource or task. Some i*’s variations considers additional types of
intentional elements such as belief [8]or constraint [18]. The iStarML proposal
considers all these kind of intentional elements which can be represented using the

ielement tag. The syntax is specified in table 5.1.

Table 5.1 <ielement> syntax

ielementTag ::=

ielementExTag ::=

ieAtts ::=
itype ::=
basic-itype ==

istate ::=

<ielement ieAtts> [graphic-node]
{ielementLinkTag} </ielement> |
<ielement ieAtts/> |

<ielement iref="string”/> |

<ielement iref="string”> [graphic-node] </ielement>

<ielement ieAtts>
[graphic-node] [dependencyTag]
{ielementLinkTag} </ielement> |

ielementTag

basicAtts type="itype* [state="istate*] {extraAtt}
basic-itype | string

goal | softgoal | task | resource

undecided | satisfied | weakly satisfied | denied |

weakly denied | string

Example 5.1 Basic representation of intentional elements

/" Supervise » /  Send
| students’ |\ personal
career / \__email




=Pml wersion="1.0""=

=istarml wersion="1.0"=
=diagram name="Examnple 5.1"=
=ielement type="goal" name="Superize students' career'f=
=ielement type="task’ name="Send personal email"i=
=fdiagrams=

<Iistarm|r=|

- M LD b=

The use of the other options of intentional’s representation is explained in the context
of the boundary tag (section 6) and intentional link representations (section 7).

6 Representing Actor’s boundaries

A boundary tag represents the internal state of an actor, thus this state is represented
in a nested structure inside the scope of an actor which has been also named
boundary. The defined syntax is showed in table 6.1.

Table 6.1 <boundary> syntax.

boundaryTag ::= <boundary [type="string”]>
[graphic-path] {[ielementTag] | [actorTag]}

</boundary>

Example 6.1 A basic representation of an actor’s boundary

Tutor
AP IS
students Saenvd
Gt parsonal

e#mail



=ml version="1.0"7=
— =istarml version="1.0"=
= =diagram name="Example 6.1"=
= | =actor name="Tutar'=
= i1 =houndarys
=ielement type="goal" name="Supervize students’ career'f=
¢ =iglement type="task"' name="Send personal email"f=
=fhoundary=
¢ =lactor=
=/diagram:=
=fistarml=

== O @ 00 - 5 o 00 k=

—_ -

Example 6.2 Differencing internal and external ielements, example taken from [18, 20].

Elsctrons Protect my
Recard Mng privey
Syatem T
Provide
rocess
performance | Caily
2 Updated

1 |<?}{mlversinn="1.tl"?=
2 (=] =istarml version="1.0"=
3 — =diagram name="Example 11"=
4 =ielement type="softgoal’ name="Protect my privacy"/=
A — =actor name="Electranic Record Mng System"=
6 < |=houndary=
T =jelement type="softgoal" name="Frovide process performance’’=
a =jglement type="canstraint' name="0aily updated"r=
g ! athoundary=

10 =factor=

11 =fdiagrams=

12 =fistarml=

7 Representing Actor’s Rationale

The actor’s rationale is given by the multiple relationships which are established
among intentional elements either belonging to its boundary or outside of it.
Therefore the way of representing this “rationality” is by setting the relationships
which involves the intentional elements in the scope of its boundary. The tag for
stating these relationships is the ielementLink tag. Its syntax is specified in table 7.1.

10



Table 7.1 <ielementLink> syntax

ielementLinkTag ::= <ielementLink linkAtts>
[graphic-path] ielementTag_{ielementTag}

</ielementLink>

linkAtts .= type = “decomposition” [value=(*“and” | “or” )] |
type="means-end” [value="string”] |
type="contribution” [value="“contribution-value*] |
type="“string” [value="string”]

contribution-value ::= + | -1suplsubl|++1|--|break | hurt | some- | some+ |
unknown | equal | help | make | and | or

Example 7.1 Tropos’s task decomposition [21]

11




1 |<‘?'}{mlversiun="1.tl"‘?>

2 =l =iztarml verzion="1.0"=

3 = =diagram name="Example 7.1

4 = =actor name="a"=

a = =houndary=

B = =ielement name="T1" type="task'=

7 = =ielementLink type="decomposition” value="and"=
g =jelement name="lU1" type="task'i=

9 =ielement name="lU2" type="task"i=

10 g =jelement name="3" type="task"=

11 = =ielementLink type="decomposition" value="or"=
12 i1 =ielernent narne="v1 2" type="task"=
13 i1 =ielement name="v13" type="task'r=
14 - ¢ =iielementLink=

14 B =fielement=

16 B =flielarmentlink:s=

17 B =lielement=

18 B =fhoundary=

14 B =factor=

20 - =/diagram=

21 - =fistarml=

Example 7.2 Implementing “why* as intentional relationship

=?umlwersion="1.0"7=
=l =istarml version="1.0"=
= =diagram name="Example ¥.2"=
=iglement id="wW21" type="goal" name="2"=
= =jglement name="G1" type="goal"=
{1 zielermentlink type="why"s
: =ielement iref="yv21"/=
i1 afiglementlinks=
i =lielement=
=fdiagrarm=
=listarml=

'
= - I = B L R AU R
I

—_ =

Example 7.3 Representing elements from Secure Tropos [10, 22]

12
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=P%ml warsion="1.0"7=

=l =istarml version="1.0"=

o

=diagram name="Example 7.3"=

=jglerment id="123" name="T2" type="task'l=
=actor name="A"=

=houndany=

=jglement id="125" name="T1" type="task"=

i =ielement iref="123"1=
=fielermentlink=

¢ =fielement=

=/houndany=

=factor=s

=iglement name="G" type="goal"=
=iglementLink type="means-end"=
=ielement iref="125""=
=fielementLink:=

! =iglementiref="123"=
=felermentLink=

=ielement name="5F" type="softgoal"i=
=fielementLink=
=lielement=

=ldiagram=
- =listarml=

13

i =ielementlink type="decomposition” valug="or"=

=ielementLink type="decompaosition” value="and"=

=jelementLink type="STconstraint' value="restricts"=



8 Representing Dependencies

Dependencies is one of the classical i*'s constructs and its aim is representing
intentional relationships between two (or occasionally more) actors. To feature this
relationship a specific intentional element makes the link among the involved actors
which are named dependers or dependees. It represents that some actors hazard the
accomplishment of its intentions (dependers) on third actors (dependees). For
representing this especial kind of relationships iStarML provides the tags dependency,
depender and dependee. The specific syntax is showed in table 8.1.

This language construct is designated to consider the intentional element that gives
the meaning to the dependency and thus it plays the central role in the dependency
specification. Therefore the dependency is built like a nested structure from an
intentional element. This situation means that actors are specified only by referencing
actors, either they have been already created or will appear next on the iStarML file.
All the examples of this section illustrate the case.

Table 8.1 <dependency> syntax.

dependencyTag : := <dependency>
dependerTag {dependerTag}
{dependeeTag}

</dependency >

dependerTag : := <depender [iref="string”] aref="string”
[value="“dep-type] I> |
<depender [iref=" string”] aref="string”

[value="dep-type*] > [graphic-path] </depender>

dependeeTag : := <dependee [iref="string”] aref="string”
[value="“dep-type*] I> |
<dependee [iref="string”] aref="string”
[value="dep-type‘‘] > [graphic-path] </dependee>

Dep-type : := open | committed | critical | delegation | permission | trust
| owner | string

14




Example 8.1 Basic representation of dependency

LD

—. %
. M
\i/}I I'x‘ B )
™
1 |<‘?}{mlversinn="1.tl"‘?>
2 gﬁstarmlversinn:'ﬂ.EI":=
3 = =diagram name="Example 8.1"=
4 =actorid="21" name="A"/=
A =actorid="10" name="B"r=
] g =iglement type="goal" name="G"=
7 = ! =dependencys
a =depender are="21"r=
] i1 =dependee aref="10"=
10 - | =idependency=
11 B =lielement=
12 - =idiagram=
13 = alistarml=

Example 8.2 Dependency from an internal intentional element

1 =7¥ml version="1.0"7=

2 =istarml version="1.0"=

3 =diagram name="Example 8.2"=

4 =actor id="201" name="A"=

5 = i =houndane=

B =jglement id="101" type="task" name="T1"f=
7 - i =fhoundarys

a 3 =factor=

gq =actor id="230" name="B"I=

10 8 =jglement name="G" type="goal"=

11 = |} =dependency=

12 ¢ | =dependeriref="101" aref="201">
13 i adependee aref="230"=

14 - i =idependency=

15 3 =fielement=

16 - =fdiagram=

17 - =fistarml=

15



Example 8.3 Dependency from a nested actor to multiple dependees

AL
AW

o

o

LG

-~

o C
G |

.,

i

—

| =dependency=

1 =7uml vergion="1.0"%=

2 =l =istarml version="1.0"=

3 = =diagram name="Example 8.3"=
4 = =actorid="201" name="A"=

§ o i =houndary=

6 o i =actorid="20" narme="w"s
7 = =houndary=

g

9 B i =lhoundary=

10 i i =lactors

1 - | =ihoundary=

12 3 =factor=

13 =actorid="230" hame="g"/=
14 =actorid="231" name="C"=

15 g =iglement name="G" type="goal"=

17 =depender iref="101" aref="20"=
18 =dependee aref="230"=

19 =dependee aref="231"/=

20 - ! =idependency=

1 3 =lielement=

22 - =idiagrame=

23 - <listarml=

Example 8.4 Extended dependencies from Secure Tropos [10, 22]

personil
information

medical
treatment

16

=jglement id="101" type="task" name="T1"/=

| Palient




1 =P%mlversion="1.0"7=
Z Eﬁstarmlversinn:'% 0=
3 = =diagram name="Example 8.4"=
4 =actor id="¥1" name="Hospital"f=
a =actor id="A2" name="Patient'/=
3} g =ielement type="resource” name="Persanal information"=
7 = =dependency=
8 =depender aref="x1" value="delegation"r=
2} =depender are="A2" value="permission"f=
10 =dependee aref="A2" value="delegation"f=
11 =dependee are="x1"value="parmission"i=
12 r =fdependency=
13 r =fielement=
14 g =jglement type="task" name="medical treatment"=
14 = =dependency=
16 =depender aref="A2" value="delegation"r=
17 =dependee aref="¥1" value="delegation"/=
18 r =fdependency=
19 r =fielement=
20 - =idiagrarm=
21 - =listarml=

Example 8.5 Abstract self dependency taken from Tropos-PL [23]

o
- | Share state
. with friends
CurrentState 1. @

17



1 |<‘?}{mlver5inn="1.tl"‘?>

2 =istarml version="1.0"=

3 =diagram name="Example 8.5"=

4 =gctarid="201" name="A" type="raole"=

5 = =houndary=

B =iglement id="101" type="helief' name="T1"/=
T r =lhoundarny=

a r =factar=

9 g =ielement name="Share state with friends" type="goal"=
10 = =dependency=

11 =depender ire="101" aref="201"1=

12 =dependee ire="101" aref="201"/=

13 r =fdependancys=

14 r =lielement=

15 - =idiagram=

16 - alistarml=

Example 8.6 Representing the owner relationship from Secure Tropos [22]

(w)-

R]

F?xmlversinn:"1.ﬂ"'?>
(=l =istarml version="1.0"=
= =diagram name="Example 8.68"=
=actor id="A21" name="""r=
= =jglement id="122" name="F" type="resource"=
i1 =dependency=
=depender aref="A21" value="owner"i=
{1 =idependency=
© =fielements
=/diagram=
=fistarml=

— O WD 00 O R LD R
{

T

18



9 Representing actor’s relationships

Actors’ relationships are present in most of the i* variations and, in all cases, they are
asymmetric relationships, i.e., if A and B are related actors under the relationship R,
then generally, B is not related with A under R. Traditional actors’ relationships are:
is_part_of, is_a, plays, occupies and covers. However these do not constitute a
complete set. In order to get an abstraction of all these relationships the tag actorLink,
is the construct designed for specifying these actors’ relationships, the attribute type
can be used to specify the relationship. The syntax is specified in table 9.1.

Table 9.1 <actorLink> syntax

actorLinkTag ::= <actorLink type="actorLink-type* aref="string”>
[graphic-path] </actorLink> |

<actorLink type="“actorLink-type‘* aref="string”/>

actorLink-type ::= is_part_of | is_a | instance_of | plays | covers | occupies |

string

Example 9.1 Representing instance_of (INS) and is_a relationships

19




1 E2ml version="1.0"?=
2 =l =istarml version="1.0"=
3 = =diagram name="Example 9.1"=
4 =actar id="32" name="yW"f=
a = =actar id="202" name="Ag41" type="agent"=
B =actorlink type="is_a" aref="32"1=
7 =factor=
a = =actor name="Ag2" type="agent'=
9 =actorLink type="instance" aref="202"1=
10 =factor=
11 =fdiagram=
12 =listarml=

Example 9.2 The two representations for is_part_of relationship

is_part_of

is_part_of

Engineering
Faculty

Dept. of
Computer
Science

a) Using <actorLink>

1 =xml version="1.0"7=

2 =l =istarml version="1.0"=

3 = =diagram name="Example 9.23"=

4 ! =actarid="201" name="University"/>

i} = =actor id="202" name="Engineering Faculh=
f ¢ L =actarLink type="is_part_of* arei="201"/=
7 | =factor

3 = =actorid="203" name="Dept. of Computer Science"=
g9 {1 =actarLink type="is_part_of* aref="202"/=
10 i =iactars

11 =fdiagrams=

12 =fistarml=

20



b) Using nested structures

0O~ 0 h o= 00 Rk —

=Ml wersion="1.0""=

[ =istarml version="1.0"=

=
=
=
=
=

=diagram name="Examuple 9.2h"=
=actor name="LIniversity"=
! =houndary=
=gctar name="Engineering Facult"=
=houndar=
=gctor name="Dept. of Computer Science"l=
=fhoundary=
ii =lactors
{ =iboundary=
=factar=
=fdiagrams=
=fistarml=

21



10 iStarML’s Graphic specification

The possibility of a graphic specification of i* elements is provided. The aim is to offer the
graphic information which allows having a general map of the distribution of the graphic
elements on the plane. Therefore we have defined a basic syntax for a graphic specification
where, the specific shapes of the intentional elements and actors are not specified. However the
shape of the actors’ boundary and the path of the link connections could be declared using a set
of graphic options.

Additionally, we are also consider the XML-based graphic proposal namely Scalar Vector
Graphic (SVG) [24]. This proposal constitutes a contemporary way of representing graphic
information and, moreover, there are several initiatives which provides of end-user applications
and software development tools, such as editors, parsers and browsers among others [25] .

Therefore, we account with two alternative ways of specifying graphic expressions. Both are
present in our EBNF specification showed at table 10.1.

Table 10.1 <graphic> syntax

graphic-diagram = <graphic content="SVG”> svg-content </graphic> |
<graphic content="basic” g-options-diagram /> |

2

g-options-diagram ::=  xpos="“number” “ypos="“number” width="number*
height="number*

[unit="unit’] [bgcolor="hexrgbcolor’]

graphic-node ::= <graphic content="SVG”> svg-content </graphic> |

<graphic content="basic” g-options-node /> |

g-options-node ::= xpos=‘“number” ypos=“number’ width="number*
height="number*
[unit="unit’] [bgcolor="hexrgbcolor’]
[fontcolor="hexrgbcolor’]

[fontfamily="string”] [fontsize="number]

unit = cmlinlpt

22



graphic-path ::=

g-options-shape ::=

g-options-path ::=

irregular ::=

shape ::=

<graphic content="SVG”> svg-content </graphic> |
<graphic content="basic” g-options-path>

<point xpos=“number”’ ypos=*"“number” />

<point xpos="number” ypos="“number’ />

{<point xpos="“number” ypos="number’/>}
</graphic> |

<graphic content="basic” g-options-shape/>

99 ¢

xpos="“number” “ypos=“number’
width="number height="number*

shape="“shape” [unit="unit’]
[bgcolor="hexrgbcolor’] [fontcolor="hexrgbcolor”’]

[fontfamily="string”] [fontsize="number]

shape="“irregular’ [unit="unit”]
[bgcolor="hexrgbcolor’]
[fontcolor="hexrgbcolor’]
[fontfamily="string”] [fontsize="number]

polyline | spline

ellipse | rect

Example 10.1 Basic coordinates in graphic representations

(21,153

=Tml wersion="1.0""7=
=l =istarml wersion="1.0"=
—  =diagram name="Example 10.1"=
& | =actor name="Student's

= =graphic cantent="bhasic" xpos="2.1"
EE D ypos="1.83" unit="crn"
i owidth="2.4" height="2 4"=
i =factor=
=fdiagram=
1 =fistarml=

1
2
3
4
a
fi
7
a
q
I}
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Example 10.2 Combining graphic tags to represent a complete diagram

e ot T

-« 2Aem T E T ) ik
_-=(27082) ’ (667,24) !
©3212) o i (833.35) :

G

* T 508 2.9 ]
N paraes TRt .. )
‘5324 e o | S
20 1 |
+ > ' {1
154 : ]
i -l PR L L]
e i e i A i i il B o e i A :
44
et e e e e e
10.3 cm

0 =~ 02 M B ) ke —

=diagram name="Example 10.2"=

=graphic content="hasic" ¥xpos="0" ypos="0" width="10.3" height="6.13"
{1 unit="cm" bgcolor="aeasae"i=

=actar id="A11" name="A"=

=graphic content="basic" xpos="0.3" ypos="2.12"

width="1.94" height="1.54" unit="cm" fontfarmik="arial" fontsize="14"r=
=factor=

=actar id="A12" name="B"=

=graphic content="hasic" ¥xpos="8.3" ypos="3.29" width="1.54"
height="1.54" unit="cm" fontfamiky="arial" fontsize="14"r=
=houndary=

=graphic content="hasic" xpos="5.9" ypos="2.92" shape="ellipsa"
width="4 4" height="2.0" unit="cm"f=

=iglement id="AT" type="resource" name="R"=

=graphic content="hasic" xpos="6.7" ypos="4.45" unit="cm"
width="1.54" height="0.7&8"i=

i =fielement=

=/houndary=

=lactor=

=jelement name="G" fype="goal"=

=graphic content="hasic" xpos="2.7" ypos="0.92" width="2.4"
height="1.7" unit="cm"/=

=dependencys=

| =depender aref="411"=

=graphic content="hasic" shape="spling" unit="cm"=

E =point xpos="1.53" ypos="2 4"f=
{o=pointxpos="2 67" ypos="2.65">
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H =ldependers

3z =dependes iref="AT" aref="A412"

33 =graphic content="hasic" shape="spline" unit="cm"=
34 : =point xpos="5.01" ypos="2.38"1=
38 =point xpos="5.7" vpos="1.84"=
26 =point xpos="6.67" ypos="2.4"1=
ar ¢ o=pointxpos="6.7" ypos="4 45"/
38 i =lgraphic=

39 =ldependes=

40 =fdependency=

41 =felement=

42 =fdiagram=

43 =figtarml=

The way of using SVG in an istarml file is by embedding the istarml’s graphic tag <graphic>
and, inside it, using proper SVG tags. Thus it is possible to keep the i* semantic information
just omitting all the graphic tags and their content. On the other hand, it is possible to have a
graphic representation putting together the different graphic contents of the istarml file.

To keep this specification as simple as possible, we do not go deep in to the SVG specification;
however we illustrate its use by showing some basic examples.

Example 10.3 Basic graphic properties of an i* diagram
<diagram name="My i* diagram‘>
<graphic content="SVG”>
<svg width="14cm" height="4cm" viewBox="0 0 1200 500">
</svg>
</graphic>

Example 10.4 Graphic display of the title of an i* diagram using SVG
<diagram name="My i* diagram*>
<graphic content="SVG”>
<svg width="14cm" height="4cm" viewBox="0 0 1200 500">
<text x="20" y="30" font-family="Verdana" font-size="22" fill="blue" >
My i* diagram
</text>
</svg>
</graphic>

Example 10.5 Intentional element with an SVG graphic representation
<ielement name="Protect my privacy* type="softgoal“>
<graphic content="SVG”>
<g>
<text x="100" y="210" font-family="Verdana" font-size="30" fill="blue" >
Protect my privacy
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</text>
<path fill="none" stroke="#3344FF" stroke-width="2"
d="M130,100 C210,140 290,140 380,100 S450,350 370,300
$210,260 120,300 S50,60 130,100"/>
</g>
</graphic>
</ielement>

@ Location: |ﬁle:IC:IccaresﬂStarMLParserIexampIeSoftgual.svg

|' Protect my privacy

Figure 10.1 SVG display of the code portion from the example 10.5

Example 10.6 A portion of the diagram extracted from [26] and its iStarML code

[} Location: Iﬁln-r and le.10.6h.5v0 | - ‘

@\

3 3 g team

/" Avoid gold\ y
ngget delive@- g

1215 2470 [
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D00 00 00 0 0000~~~ 33—
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g7
103
104
105
106
107
116
117
118
119
120

F?xmlversion:“1.ﬂ"‘?>
=istarmlversion="1.0"=

=diagram name="Example 10.6"=
=graphic content="SWG"=
=gvy ¥mins="http: e w3 argi20000svg” width="210mm" height="257mm"=
=favg=
=fgraphic=
=actor name="Collectar" type="rale"=
=graphic content="SWG"=
=houndary=
=factor=
=actor name="Competitar team"=
=graphic content="8vwGE"=
=haundary=
=graphic content="8WG"=
{g:
=path style="fill:nonefill-opacity. 1, stroke#000000;stroke-width:0.5;stroke-r
4.stroke-dashoffset 0 stroke-opacity: 1" id="path9052" d="M 323.31821 231 .6
80829559 231 63136 A121.24432 T0.785645 011 323.31821 231 63136
matrix(0. 5509308 0,00 8653309,253 83909 -1 16566 2)" 1=
==
=fgraphic=
=jelement id="agn1" type="goal" namea="Avaid gold nugget deliven'=
=graphic content="8WGE"=
=ielementLink type="means-end"=
! =graphic content="8VG"=
=ielerment ire="hdd01"=
=fielementLink=
=fielement=
=jelement id="bdd01" type="task" name="Black the depat'=
i =graphic content="gVG"=
=fielement=
=fhoundary=
=factor=

=/diagram=
=fistarml=
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Conclusions

iStarML is a XML-based specification which has been presented using the traditional
meta-language in Computer Science named EBNF. This specification has been built
taking in consideration different meta models of the i* constructs. The derivation of
the iStarML tags from the i* core concepts has allowed keeping the language simple
and, at the same time, to consider different language variations using the same
language constructs. For this reason we often open the original set of i* options
adding any string value such a possible well formed value. However, this choice also
allows making strict derivations of iStarML in order to accept only specific variation
of i*.

To implement some parsing services it is possible to use different technologies such
XSD, DTD or even XMI. However, the idea of implementing a non-heavy and fast
specific parser also can be considered.

Moreover, there are some specific situations on the language which are new or
implicit in the context of the defined i* constructs. iStarML adds and implements the
concept of diagram and also it deals with the graphic distribution of the elements in a
diagram. Moreover it is possible to have common elements among different diagrams,
although these common elements, in this version, are restricted to the actor and
ielement tags.

We really hope that this work will be a contribution to the interoperability of the i*
scientific and industrial community. Therefore we are very open to push new
initiatives to walk for the way of improving this approach or developing some
iStarML supporting tool. Any comment, ask for or suggestion will be very welcome.
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Appendix A. Complete code of example 10.6

— O D00 4 h e L)k

—_ =

14

16
17
18
19
20
21

=9l wersion="1.0"7=
=istarml varsion="1.0"=
=diagram name="Example 10.6"=
=graphic content="8V3E"=
=gy #mins="httpMhannna w3 argl20000svg” width="210mm" height="297mm"=
| o=favg=
=fgraphic=
=actor name="Caollector” type="role"=
=graphic content="8YG"=

=path style="
fill:#5cffcc;fill-opacity:1;fill-rule:evenodd; strake#000000; stroke-width: 1 px;stroke-linecap:
huttstrake-linejoin:miter; stroke-opacity:1;opacity:1" id="path2160" d="M 294 28572
34093362 481 4285874 T7 1428601 1 131, 42857 34093362 & 81 428574
TrA14286 011 294 28572 34093362 2" transfarm="
matrix(0.3670502,0,00.3941223159.665024 -24 840363)" =

| =path style="
filknonefill-rule:evenodd;stroke F000000; stroke-width:0. 4429477 5px; stroke-linecap:hut
t:stroke-linejoin:miter;stroke-opacity:1" d="M 72 877985,130.74476 C
1136262 128 69708 11500646 13074476 11400646 130.74476" =

PP stent style="
font-size:1 0 font-style:normal fontvariant normal;font-weight:normal font-stretch:norm
altext-align.centerline-height: 1 00% writing-rmode:lr-thtext-anchormiddle il#F#000000;1
|l-opacity.1;stroke:none;stroke-width: 1 px; stroke-linecap:butt stroke-linejoin:miter, stroke-
opacity 1 fontfamilyArial’ x="94 093065" v="113.68563" id="text31 49"=
; =tzpan id="tspan3151" x="84.098068" v+="113.68563"=Callector=ftzpan=
| =itexts
=lg=
=fgraphics
=haundary=
=2graphic content="5wG"=
H <g>
=path style="
fill#c3ffcefill-opacity:1;stroke #000000; stroke-width:0.5;stroke-miterlimit. 4, stroke-dash
array:4, 4. stroke-dashoffset0;stroke-opacity 1" id="path3165" d="M 323.31821
23163136 A2 24432 T0.785645 01 1 80829559 231 BI3136 A121.24432
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28

29

30

31
32
33
34
34
36
37
38

34

70785644 011 32331821 231 B3 36 2" transform="

matrix{0. 7537876 0,00 9296294 0.7292643 -7 116145)"=

HEE =fg=

=fgraphic=

=iglament type="softgaal" name="Proceed Efficiantly"=

{ =graphic content="gwa"=

{g}

i =path style="

fill#acffoefill-opacity:1 fill-rule evenodd; stroke#000000; stroke-width:0. 43336101 px;stro
ke-linecap:hutt;stroke-linejoin:miter;stroke-opacity 1" d="M 81.335123 152 53531 C
81.335123152.53531 909695961 159 6023 107 G8346 15283531

124 39696 1454683 121.84078,177 84161 116.93178,183.24957
111.22279,188.95753 99.031771,175. 36715 81.931753,184 3368 C

64 031733,193.30645 67.964323 146.01192 81.335123,152.93531 2" id="pathB065"r=
§ <tewt style="

funt-9|ze 10pxfont-style:normal;font-variant normal;fontweight.normal font-stretch:norm
altext-align:center;line-height:30.0000011 9% writing-mode: -t texd-anchormiddle fill #
Q00000 fill-opacity:1;stroke:none; strake-width:1 px; stroke-linecap:hutt, stroke-linejoin:mit
ar, struke Dpamtﬂ font-family-Arial” x="95178001" yw="167.06335" id="te:xt9036"~

i =tspan id="tspan9038" »="95.178001" y="167.06335"=Procead=/

tspan>
=tspan x="45178001" y="175.06335" id="tspan9040"=efficiantly=/
tspan=
=ient=
<Igraph|c=
=fielement=

=ielement type="goal" name="Deliver gold nugget inta the depot'=

=graphic content="5%G"=

2=

io=aid="a9042" transform="

matrlxﬁ 3?5??89,0,01 1339694 -407.41334,46.882428)"=

: =rect ry="12.634748" v="06.291222" »="388.21475" height="

31 790661" width="63.358788" id="rectd044" shyle="

fill#acffoefill-opacity:1 fill-rule evenodd; stroke#000000 stroke-width:0. 286644 46 stro
ke-linecap:hutt;stroke-linejoin:miter;stroke-opacity:1"r=
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40
41

a1

52
a3

54

=lg=
=tent style="
font SiZe: .54 275227 pwfont-stylecnarmal;font-variantnormal;font-weight:normal font-str
etchnormaltesxt-align:centerline-height:110.00000238% writing-mode:r-tb;text-anchar:
middle;fill:#000000;fill-opacity:1,;stroke:none; stroke-width:1 px; stroke-linecap:butt; stroke
-linejoin:miter;stroke-opacity: 1 font-familyArial" x="174.21478" y="156.59018" id="
text9046" transform="scale(0.977482,1.0230368)"=

=tgpan id="tspand048" »=="174 21478" v+="156.59018"=Deliver gold

nuigget=rtspan=

i =tapan x="174.21478"y="167 087 21" id="tspand050"=inta the depot
zftapan=

=itet=

==

=fgraphic=

=ielementLink type="anti-goal"=
¢ =graphic content="SVG"s
=gl‘=

i tent style="

font-size: 1 0pxfont-style:normal font-variant normal fantweight normal:font-streteh:narm

altext-align:centerline-height 1 00%;writing-mode:-thtext-anchormiddle fill#000000:5

- Dpautﬂ strake:nane;stroke-width: 1 g strake-linecap:butt stroke-linejain:miter, stroke-
; ity Arial" x="227.18365" y="235.9359" id="tesd4 537"~

Costspan id="tzpan4a39 x="227 18365" v="234 93589 =anti-goal

aﬂack:ﬁts an=

=iext=

i =path style="

fII nnne fII rule evenodd;stroke:#000000;strake-width: 1 px stroke-linecap:butt,strake-lin
ejoin:miter;stroke-opacity: 1" d="M 328.5793,151 280058 C 328.5753,151.280049

267 35928124 Q7462 26T 39928 184.74979 C 267 359258 244 54406

16? AYEYE,235.9359 167 AYA7E,180.45526" id="path2674"=

=path style="

Dpacmd,fll #TAll-opacity:1;stroke#000000;stroke-width:0 GO000002; stroke-miterlirmi
t4;stroke-dasharraynone;stroke-dashoffset.0;stroke-opacity:1" id="path257 7" d="mM
11191784 254 828 A 4543673 5.0219594501 1 102.8305,254.828 A 4943673
50218545011 11191784 254,828 ' transform="trans|ate(60. 263452 -69.3507948)"
I=
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54

56

57
58
59
60
61
B2
B3
G4
B4
Bh

B2

64

| =path style="

T’II nonefill-rule;evenodd;stroke #000000;stroke-width: 1 px stroke-linecap:butt;stroke-lin
ejoin:miter;stroke-opacity 1" d="M 164.05051,181 41182 L 171.22473,189.5426" id="
path25?9“1>

| =path style="
T’II nanefill-rulecevenodd; stroke #000000;stroke-width: 1 px stroke-linecap buttstroke-lin
ejoin:miter;strake-apacity 1" ="M 171.22473,181.8901 C 164.52879,189 5426
164.52879,199.5426 164.52879,189.5426" id="path2381"/>
i =fg=
=fgraphic=
=ielement iret="agn01"=
=l-- to test without this line --=
=fielementLink=
| =fielement=
=ihoundary=
=factars
=actor name="Cormpetitor team"=
sgraphic content="SVG"=
Poage
i =path style="
apacity: 1 fill#ATA-opacity: 1 fill-rule:evenodd; stroke:#000000; stroke-width: 1 pegstroke-|
inecap:butt;stroke-linejoin:miter;stroke-opacity 1" id="path3072" d="M 294 28572
34093362 A 81 428574 7T 14286 011 13142857 34093362 A 81.428574
TT14286 011 294 28572 34093362 ' transfarm="
matrlx(lj 3670502,0,0,0.3941223,316.93115,-11.308051)"=
: =text style="
funt Slze 10pxfont-style:normal;font-variant normal;fontweight.normal font-stretch:norm
altext-align:center;line-height:110.00000238% writing-mode:Ir-th;tex-anchormiddle fill:
#FO00000:All-opacity:1;stroke:none;stroke-width: 1 px; stroke-linecap:buttstroke-linejoin:m
|ter' tmke Dpamtﬂ font-farmily-Arial” x="395.06039" y="121 14837" id="text4525"=
i i <tspan id="tspan4a27" x="395.06039" v="121.14837">Competitar=/

tspan>

[ stspan x="395.06039" v="132.14837" id="tspan4529"=tearn<tspan=
i o=itent=
==

i =fgraphic=
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89
a0

91

92

93
94
44
96

! =boundary=

=graphic content="5vG"=

dgb

=path style="

fII nonefill-opacity:1;stroke F000000; strake-width:0.5;stroke-miterlimit 4 strake-dasharr
a\,r.4

4-stroke-dashoffset.0;stroke-opacity 1" id="path8052" d="M 323.31821
231 B3136A121.24432 70785645011

80.829559,231 63136 A 121.24432 70.785645 01 1 323.31821

231 63136 2" transform="

ratrix{0.5509308,0,0,0.8693308,253.839049 -15.169662)"1=

=lg=

=fgraphic=

=iglement id="agnh01" type="goal" name="Avoid gold nugget delivery'=

¢ =graphic content="gvG"=

=3 id="a10043" transform="

matrl}{(1 1502415,0,0,0. 8658276196 96761,166.9912)"=

{owrect y="12.634748" y="17 558587 x="441 43835" height="

31 TO0EE1" width="A3 3587 38" id="rect1 0045" style="

fill:none;fill-opacity 1;fill-rule;evenodd;stroke #000000; stroke-width:0. 286644 46 strok
e-linecaphuttstroke-linejain:miter; strake-opacity 1=

=fa=

=text style="

fant-size:1 Opx font-style-narmal fontvariant narmal fontweight normal fant- stretchenarm
altext-align:center;line-height:110.00000238% writing-mode:lr-th text-anchor.middle;fill:
#000000;fll-opacity1;strake:none;stroke-width: 1 px stroke-linecap:butt, stroke-linejoin:m
|terstrnke opacity 1 font-familyAral x="346.754" y="161.32388" id="text10047"=

i o=tgpan id="tspan10049" x="346.754" y="161.32399" = Avoid gold=/

tspan>
=tspan ¥="346.754" yv="172.32399" id="tspan10051"=nugget delivery
=ftspan=
et
<Ig:=
=/graphic=

i =ielementLink type="means-and"=
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1a0

101
102
103
104
105
106
1a7
108
109

110

111
12

113
114
114

¢ =graphic content="SvG"s

=path style="
fil:nonefill-rule;evenodd; stroke #000000; stroke-width: 1 px; stroke-linecap:butt; stroke-lin
ejoin:miter;stroke-opacity: 1" d="M 35245336 20915214 & 35248336 209.15214
3386232 20389104 346.75389,178.54211 3" id="path 258 3"

=path style="
fillF000000:Al-opacity:0.87 7095 fill-rule:evenodd; stroke #000000; stroke-width: 1 px;stro
ke-linecap:butt;stroke-lingjoin:miter;stroke-opacity: 1" d="mM 341.315,186 41664 L
JABATE AT 7207 L 347 0543819072118 L 341 .315,186.41664 2" id="path2585"/=
H =lg=
i =fgraphic=
i =ielement iref="hdd01"s=
=falamentlinks=
=fielemeant=
=ielement id="bdd01" type="task" name="Block the depot'=
=graphic content="8vG"=
Q=
=path style="
apacity: 1,1l #T Al-opacity 1, stroke:#000000;stroke-width:0.60000002; strake-miterlimi
td;stroke-dasharray.none;stroke-dashoffzet0; stroke-opacity:1" id="path257 3" d="M
42 088758,238. 32731 L 32724565 222 97999 L 41 33363207 19671 L
A9 306888,206. 76074 LER.GT108,22210805 L 6B0.062015,237 89133 L
42 088758,238.32731 " transform="
matrix(2 3380824 0,00 9387848 242 6183 4 1864602 =

=text style="
font-size:1 0pxfont-stylecnormal;fontvariant normal;font-weight:normal font-stretch:norm
altext-align:center;line-height110.00000238% writing-mode:Ir-tb;text-anchormiddle;fill:
#000000Aill-apacity:1;strake:none;stroke-width: 1 pe;stroke-linecapbutt stroke-linejoin:m
iter;strake-apacity:1;font-familyArial" ¥="363.01 556" y="221.10918" id="text4531"=
=tspan id="tspanda33" x=="363.01556" v="221 1091 8"=Block=rtzpan=
=tspan ¥x="363.01556" v="232.10918" id="tspan4535"=the depot=/f

tspan=
i =iet=

I

i =igraphic=
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116
17
118
114
120
121

| =liglements

i o=lactors
=fdiagram=
=fistarml=
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