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Abstract—This paper describes a web application called i*Check which is designed to complement freely available design 
tools based on the i* modelling language which have limited syntax checking features. Particularly for learners in a classroom 
setting where an instructor might not always be available to point out errors in individual designs , the i*Check system will be 
a useful way for students to obtain automatic feedback about the quality of their i* depictions of system requirements.  The 
design rule violations detected by i*Check are grouped into categories and indicated to the user through a browser interface 
along with specific tips and examples on how to resolve each problem. 

 
Index Terms— Error Message, i* Modeling Framework, Syntax Checking, Tool. 
 
I. INTRODUCTION 
 
The i* (i-star) graphical modelling language and 
framework [1] proposed by Eric Yu in 1995 is gaining 
attention as one of the top candidates for introducing 
requirements engineering methodologies in 
undergraduate and graduate engineering programs 
worldwide. The i* framework has a rich Wiki 
collection of modelling constructs and design 
guidelines [2], but applications of some of the concepts 
are not straightforward for the novice and will require 
practical training to master the techniques. In 
surveying the freely availablei*tools that could be used 
in a classroom setting for this type of training, we 
found that none of themprovides a full set of syntax 
checking features for detecting errors in the application 
of the core specification concepts.Even when a design 
rule violation is detected in a model, the error 
messagegenerated sometimes does not provide 
adequate information to direct the beginner on how to 
fix the problem. 
 
In this work, we are developing a web application 
called i*Check (i-star Check) that: 1) analyzes 
requirements models created with the i* framework 
using computer-aided design tools and 2) offers hints 
on how to eliminate syntax errors which are not 
detected by some of these tools. Various i* design tools 
use their own file format for saving model data, but 
some generate a text-based extensible markup 
language (XML) format called iStarML[8] that can be 
used to export the model data to other systems. As 
outlined in Fig. 1, the i*Check application accepts this 
iStarML format data as input and evaluatesthe 
syntactical quality of the model using a checklist of the 
core design rules. A list of rule violations detected by 
the system is indicated to the user along with specific 
tips and examples on how to resolve each problem.By 
providing a means for learners to obtain feedback 
about the quality of their i*depictions of system 
requirements in real-time, they can learn to identify  

 
and correct their mistakes as they practice the various 
design techniques and produce diagrams of higher 
quality without the need for constant one-on-one 
human coaching. 
 

 
Figure 1.Overview of i*Check application. System 

requirements models are (a) constructed with 
sketching tools, (b) converted to istarML (XML) 
format, (c) uploaded through a browser, and (d) 

evaluated against a set of core design rules. 
 
In Section II, we give a brief introduction of the i* 
modelling language constructs and present a set of core 
design rules that would be covered in an introductory 
course on the application of i* techniques, which our 
system uses as a basis in diagnosing problems in 
system requirements data.We also show specific 
examples of how the lack of adequate information on 
syntax errors can create confusion or stumbling blocks 
for learners using design tools in the classroom 
especially when there is no expert nearby to offer 
frequent advice and suggestions. Finally, we describe 
the current development of the i*Check tool prototype 
and the direction of our future work and testing. 
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II. OBJECTIVE OF I*CHECK TOOL ASSISTANT 
 
Although i* is a well-documented goal-oriented 
modelling language that is used in a variety of fields 
ranging from RE to business process re-engineering to 
social modelling, some applications of the concepts are 
not straightforward for the novice (e.g., how to 
determine which of the modelling constructs should be 
used to describe a particular system requirement, how 
to properly decompose complex or hierarchical 
concepts in the requirements description, etc.) and new 
learners will require some practical training to master 
the techniques. To do this in a classroom setting, it is 
desirable to have a computer-aided design tool that will 
make it possible for many students to build and check 
designs on their own at the same time since reviewing 
student work and coaching them on how to find errors 
on an individual basis is time consuming and arduous. 
Several free i* tools are available [4][5][6] for helping 
people sketch and design their models, but none of the 
tools we surveyed provided a full set of syntax 
checking features and this gives novice modellers 
plenty of opportunities to build structures containing 
errors without realizing it. 
The goal of our work is two-fold: 1) to help novice 
modellers recognize their design errors that result from 
misinterpreted use of the i* modelling language 
constructs and 2) to offer recommendations on how to 
eliminate these errors by using textual and visual 
information. 
 
A. Specification of System Requirements using i* 
As shown in Fig. 2, the i*modelling language uses a 
collection of simple graphical objects to represent 
various components (e.g., actors, goals, tasks, 
resources, etc.) of organizational environments and 
their information systems.  Two types of diagrams – 
the strategic dependency (SD) diagrams and the 
strategic rationale (SR) diagrams –are used to depict 
the dependency relationships between actors in a 
system and the details of how other components are 
linked to one another. Although only a handful of 
component types are used for creating i* diagrams, it is 
easy for new users to misinterpret how the design rules 
should be applied when moving between the SD and 
SR parts.In this work, we first focus on assisting new 
users with gaining basic understanding of the SD 
design rules described in the following section. 
 

 
Figure 2. Partial depiction of a dependen 

 
B. Syntax Checking for Strategic Dependency 
Diagrams 
By gathering information from the i*Wiki portal [2] 
which provides a collection of documentation and 

modelling guidelines that are intended to help users 
create high quality models of system requirements, we 
composed a list of nine basic design checks for i* SD 
diagrams that students in an introductory training 
course would need to master. Table I shows the results 
of testing a number of free i* tools with features for 
checking syntax that could be used in such training. 
 

Table I.Basic Design Checks Implemented on  
i*Tools 

 
 
In the table entries,  
 

- ⃝ means that the check is completely 
implemented, i.e., the error is detected and a 
suitable error message is given.  

- Δ means that although a rule violation is 
indicated to the user, the feedback does not 
give adequate instruction on how to fix the 
problem. 

- X means that the modelling defect is not 
addressed. 

 
Such errors lower the quality of a model and may need 
several iterations of corrections before a 
usefulrepresentation of system requirements is finally 
generated for stakeholder discussions and reviews so 
these types of problems need to be identified and 
unlearned quickly, but none of the tools we surveyed 
provided the full set of basic design checking features. 
For example, if we consider the partial SD diagram 
sample presented earlier in Fig. 2, we see that the 
model contains only two elements so far: one “Student” 
actor which is drawn linked to a task dependency 
called “Grade reports”. A complete and correct 
dependency relationship needs to include exactly two 
actors and one dependumwith the appropriate links 



International Journal of Mechanical And Production Engineering, ISSN: 2320-2092, Volume- 4, Issue-1, Jan.-2016 

I*Check: A Web-Based Tool Assistant for Detecting Design Errors INI* Model Data 
 

26 

between them to show which actor (depender) is 
depending on the other (dependee) to provide or fulfill 
what is described in the dependum. 
If we reconstruct the sample using Tool B of our 
survey, we receive no information indicating that the 
dependency specification is incomplete (Fig. 3). There 
is some information about the number of elements used 
in the diagram, but nothing to indicate that the diagram 
still needs work. 
 

 
Figure 3.Result of checking produced by Tool B. No 

indications of any problems although the 
dependency link is only half finished. 

 
A similar test with Tool Creturned the message “No 
error detected”(Fig. 4) which can give users the false 
impression that the model building is proceeding 
without any problems. 
 

 
Figure 4.Output from Tool C checking feature 

reports no errors although the model is incomplete. 
 
The example of Fig. 2 contains two design problems; 
the first concerning the absence of an actor element 
that could serve as a dependee and the second 
concerning the missing link for explicitly connecting 
the dependum to the dependee. Ideally, for beginner 
users a syntax checker should indicate the location of 
every basic rule violation in a model for example as in 
Fig.5 below: 

 
Figure 5. Indication of location of rule violation in 

the checked diagram. 
 

as well as provide textual or visual hints on how to 
resolve each problem.  For this example, Fig. 6 shows 
one way of guiding users on how to repair the model. 
 

 
Figure 6. Visual suggestion on how to correct 

Dependency relationship specification. 
 

Our aim is to develop a full syntax checker for the SD 
design rules outlined in Table I to help users learn to 
identify and correct design errors on their own when an 
instructor is not available to offer advice. 
 
III. DEVELOPMENT OF I*CHECK 
PROTOTYPE 
 
As described in the previous section, in order to 
incorporate computer-aided design tools for training 
exercises in an introductory course on RE techniques, 
we need a tool assistant that can offer a full set of 
syntax checking features for consistently detecting 
basic design errors at every step of model development 
or we risk allowing new learners to produce system 
requirement models of poor design quality. 
In this work, we are developing a web-based tool 
assistant called i*Check that takes as input an 
iStarMLfile which can be generated from a number of 
available i* tools [4][6] that offer the i* Mark-up 
language exportation feature or constructed manually 
by following the iStarML guidelines [8].  We 
implemented the i*Check application using the 
Hypertext Preprocessor (PHP) [7][9] which contains a 
library providing Document Object Model(DOM)[9] 
XML functions which enable us to select particular 
elements and their attributes iniStarML files. 
Our initial prototype uses the nine design rule checks 
for SD diagrams outlined in Table I of Section II as a 
basis for diagnosing design errors in a model and 
returns feedback through a web browser on how users 
can solve the problems in their models. 
In Fig. 7 we show screenshots of the earlier i* diagram 
example given in Fig. 2 constructed using a freely 
available design tool installed on the user PC and the 
iStarML output from the tool.  
 

 
Figure 7. Design rule violations detected by i*Check 

syntax checker web application. 
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The iStarML data file is uploaded to our i*Check web 
application through a browser and after parsing the 
necessary informationand checking the contents 
against each of the design rules for SD diagrams, a list 
of detected problems (in this case design checks #7 and 
#8) together with suggested solutions is returned to the 
user in the browser display.   
 
CONCLUSION AND FUTURE WORK 
 
The i*Check web-based tool assistant developed in this 
work for allowing users to check the design quality of 
their system requirements models is covering a gap in 
the current i* tools landscape. We tested a number of 
available computer-aided design tools that could be 
used in teaching the methodologies and approaches of 
RE in an engineering curriculum using the i* 
framework and observed several limitations and 
problems with the syntax checking features 
implemented.  Practioners and experienced modellers 
might be able to figure out how to avoid or work 
through system requirements design problems without 
the help of an automated checker, but with novice 
usersif we do not provide a means for consistently 
detecting syntax errors in design, we risk allowing 
opportunities for building diagrams of poor quality 
with a variety of errors without the user even realizing 
it. 
The i*Check tool presented in this paper will be tested 
with computer science students at Shinshu University 
with limited background in RE methodologies this 
autumn to see how effectively it can assist students in 
an introductory tutorial setting using existing i* design 
tools.In particular, we are interested in knowing how 
well novice modellers can find and fix syntax errors in 
their system requirements models when there is no 
expert nearby to coach them. The tips and suggestions 
on how to correct rule violations that are detected in a 
model are currently displayed in textual form only and 

the visual hints are being designed for the various cases.  
The i*Checkprototype uses a core set of i* design rules 
for the strategic dependency (SD) portion of the 
requirements diagram to check for errors and we will 
develop the same features for the strategic rationale 
(SR) portion to provide students will a full working 
syntax checker. 
The goal of our future work is to facilitate the 
progression of student understanding of RE design 
rules and conventions starting from grasping the 
primitives of a selected methodology and then 
advancing to higher modelling levels as they become 
more familiar with using the available computer-aided 
design tools safely in the classroom. 
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