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Abstract. This paper contains a case study describ-
ing the development of a software tool to prove a con-
cept for use in design to inventory scenarios. The tool 
was developed by Master’s students at the University of 
South Australia. The case study, designed as a reference 
for similar activities in other academic institutions, con-
tains a list of lessons learned on the project. All the 
lessons learned have to do with the non-technical as-
pects of the project. Even though the project was small, 
many of the attributes of large projects were seen.   

BACKGROUND 
Today’s requirements engineering processes do not 
have very effective checks to ensure that system re-
quirements are feasible. In the main, this is because the 
feasibility of requirements is governed by domain 
knowledge (application or technology) which is lacking 
in the writers of the requirements. The Communications 
Requirements Evaluation & Assessment Prototype 
(CREAP) project constructed a prototype software 
package that provided a tool that was able to integrate 
military communications domain expertise and re-
quirements engineering practice in order to ensure the 
feasibility of requirements imposed on communications 
systems.  
The CREAP is an implementation of a subsection of 
the Frame-Based Approach to Requirements Engineer-
ing (FIBRET) initiative at the Systems Engineering and 
Evaluation Centre (SEEC) at the University of South 
Australia (Cook et al. 2001). The CREAP was devel-
oped as a student project by overseas students in the 
Master of Information Technology degree program. 

The scope of the project was set based on experience 
in determining the scope of a project in the Master of 
Software Engineering (MSWE) Degree final project 
(MSWE 617) at University of Maryland University 
College (UMUC). In fact, the scope of work for the 
CREAP was significantly less than was expected of 
UMUC the MSWE Students. 

FOCUS OF THE CREAP 
Kasser and Cook (2002) describe the purpose and func-
tionality of the CREAP, which was conceptualized as 
an expert system. The CREAP contains information 
about the capabilities of communications equipment. It 
also contains information about several of the links in 
the communications chain (Uplink terminal modem, 
transmitter, aerial, and downlink aerial, receiver and 
modem) as well as other information such as radio fre-
quency propagation characteristics. The CREAP also 
designed to allow an external interface to an inventory 
program to be added at a future date. The CREAP pro-
totype is designed to be used in a ‘design from inven-
tory’ scenario in the following two Use Cases  
• The rapid deployment situation in which the 

supply officer has to provide communications 
equipment for the rapid deployment force. The of-
ficer selects the desired Uplink and Downlink loca-
tion co-ordinates, then selects a modem from the 
range of modems in stock, and the CREAP pro-
vides a list of other equipment in the communica-
tions link that can service the required service. 

• The training mode in which the prototype teaches 
the supply officer which components can be used 
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with which other components to establish specified 
communications links. 

GOALS OF THE CREAP PROJECT 
The goals of the CREAP Project were 
1. To produce system engineering process products 

(documentation) educational purposes, namely for 
use as examples in Case Studies and other scenar-
ios in several courses on systems and software en-
gineering at the University. Kasser (2001) docu-
ments the lack of suitable material. 

2. To document the project as an educational Case 
Study in system engineering that could serve as a 
model for subsequent similar student projects.  

3. To develop a working CREAP prototype that 
would be useful, modifiable and upgradable. 

4. To test the usefulness of Categorized Requirements 
in Process (CRIP) charts for measuring project 
progress (Kasser 1999). 

ELEMENTS OF THE CREAP 
The elements of the CREAP (Kasser and Cook 2002) 
were 
• The system - the user interface, structure of the 

internal models, relationships between model ele-
ments, an external interface to an existing system, 
and the choice of programming language and 
COTS components. 

• The assessment engine – the parameters, vari-
ables, constants, and the relationships between 
them. This was to be a generic engine, the two 
communication models were to provide instances 
of the engine. 

• The High Frequency (HF) communications 
model – the transmitters, receivers, modems, aeri-
als, frequencies, and times of day.  

• The Satellite communications model – The type 
of satellite (Low earth orbit, synchronous, Molniya 
type), size of dish, or properties of other type of ae-
rials, uplink and downlink frequency characteris-
tics, and ground terminal output power. 

• Manuals and documentation – the set of 
project documentation. 

THE PROJECT SCHEDULE 
The schedule was for the project to follow one iteration 
of the Waterfall system and software development life-
cycle (SDLC) and fit within a timeline of 20 weeks. 
Thus the schedule was 
• Kick off meeting – took place on February 19, 

2001 and introduced the project to the students. 
• System Requirements Review (SRR) – after 4 

weeks on March 23 2001. The SRR would cover 
the operations concept for software, initial model 

information, system requirements, test plans and 
resources. 

• Preliminary Design Review (PDR) – after 8 
weeks on April 20, 2001. The PDR would cover 
the refined model information, designs, outline test 
procedures, build plan, and rationale for program-
ming language. 

• Critical Design Review (CDR) – after 12 weeks 
on May 18, 2001. The CDR would cover refined 
model information, results of prototyping, final de-
signs, detailed test procedures, and the draft user 
manual.  

• Delivery Readiness Review (DRR) - after 18 
weeks on June 29, 2001. The DRR would cover the 
software source code, software executable, test re-
sults, user manual, and the model manual. The 
DRR was scheduled for two weeks before the end 
of the timeline to allow some time to clean up any 
outstanding loose ends. 

Weekly meetings were to take place to summarize the 
weeks work. These meetings represented the traditional 
design and periodic project status reporting meetings. 
There were to be two types of meetings 

• Working – on Mondays and Wednesdays. 
These would allow the students to meet with 
the customers and faculty advisors. 

• Formal management meetings – on Fridays.  
PowerPoint presentations were required (in-
cluding CRIP charts). These meetings fol-
lowed a standard agenda, namely  
• Work completed during current period, 
• Work planned for next period, 
• Other as appropriate. 
MANAGEMENT OF THE PROJECT 

The project was organized to comply with the PRINCE 
2 Management methodology (Bently 2000). The or-
ganization comprised 
• The project board – to oversee the project, repre-

sent the customer and signoff on each stage. 
• The management team – to manage the project. 
• The design group – to do the design and build the 

prototype.  
• The test group – to perform the test and evaluation 

functions of the project.  
The process-products were defined in accordance with 
the PRINCE 2 methodology but were tailored to the 
size for the project. For example, a written requirements 
document was not produced, rather the requirements 
were presented at the SRR in the form of presentation 
slides. CRIP charts were used to track the progress of 
the project.  
The project deliverables were  
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• Working software - at the end of the 20 weeks. 
• Documentation  - at the end of the 20 weeks, to 

cover the design, test, maintenance and user manu-
als. 

• Review packages – always due one week before 
each review to allow the project board and sponsor 
the chance to review the package before the review 
took place. 

THE PROCESS 
The project was divided into the usual SDLC phases.  
The kickoff meeting took place on schedule and cov-
ered the following topics 

• The background to the project – providing 
the contextual background to the students. An 
overview was given of the FIBRET, expert 
systems and communications concepts. 

• The CREAP project – the work plan, sched-
ule, deliverables and assignments. 

• The project goals – as stated above. 
• Work planned, present to SRR – To develop 

the operations concept for software, the initial 
model information, the system requirements, 
test plans and allocate resources 

 
Following the Kick-off meeting, research areas 

were assigned to students working individually or in 
teams. They were to review expert systems and artifi-
cial intelligence, satellite and high frequency radio 
communications. During this phase of the work, two of 
the overseas students exhibited poor performance and 
there was little time and resources available to remedy 
the situation other than to release them from the project 
to allow them to seek a project that better matched their 
talents. A third student then also withdrew from the 
course, electing to take it the following year. This re-
duced the team from five students down to two. The 
scope of the project was then reduced accordingly to 
balance the student workload. Accordingly, the re-
quirement to implement the HF communications model 
was delayed to a post project Software Build. 
The SRR was held on March 30, 20011 to coincide 
with the monthly SEEC Research Group Meeting and 
covered the following topics 
• Background/statement of problem – an overview 

for the benefit of the Research Group audience and 
to set the context for the rest of the SRR.  

• User scenarios - four user scenarios were dis-
cussed. 

• A total of 32 requirements - which were grouped 

 
1 Four weeks into the project, the schedule had already 
slipped one week. 

as follows 
• Programmatic requirements and con-

straints – inherited from the academic envi-
ronment, the customer, and the PRINCE 2 
methodology. 

• User requirements – directly traced back to 
the scenarios. These were further subdivided 
into requirements for the assessment engine, 
the two communications models, and docu-
mentation. At this time, the Quality System 
Elements (QSE) (Kasser 2000) of each re-
quirement comprised2

• the identification number,  
• the  imperative constructive statement in-

corporating the “shall”, 
• traceability to source,  
• owner, and  
• verification approach.  

 
The requirements were also categorized 

by complexity and priority for CRIP charting 
purposes. 

 
• The Management Review – covering pro-

gress and lack thereof, the CRIP Charts and 
the work planned for next period. The work 
planned for the post-SRR and pre-PDR period 
covered the following areas 
• Assessment Engine – to look at expert 

systems, identify candidate languages, 
identify evaluation criteria for languages.  

• Models – to determine relationships that 
could be modeled. 

• Design software – the top-level architec-
ture. 

• Review Item Discrepancies (RIDs) – 
where to send them, and by when. 

The PDR was held on May 11, 2001. It covered 
• The SRR RID status – Thirteen RIDs had 

been received, four had been rejected, four had 
been noted but no action had been taken. Four 
were accepted but after modifications. Two 
new requirements were derived from the RIDs. 
In addition four requirements had either been 
changed or had changes to their QSE. 

• The preliminary design – a top-level concept 
of the frames, user interface, parametric rela-
tionships, and database designs was presented. 

• The Test Plan – the plans, resources needed, 
and methodology for developing the tests and 
test plan matrix. 

 
2 Other QSE elements were subsequently added as the 
project progressed (e.g. test attributes). 
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• The Management Review – covered 
• Work completed – design and project 

management. The work completed was 
compared with the work planned at SRR. 

• The methodology for evaluating the 
choice of programming language and 
choice were presented. The choices had 
been between C, C++, Delphi, Java and 
Visual Basic. After the sensitivity analysis 
the choice turned out to favor Java. 

• Work planned for next period - Refine 
Model information, continue working on 
the design, and produce outline test pro-
cedures and the software Build Plan. 

• Planned costs – for staff and software. 
• RIDs – where to send them, and by when. 
The CDR was held on June 1, 2001. It covered 
• PDR RIDs - Nineteen RIDs had been received, 

five had been rejected, nine noted but no action 
taken, and five had been accepted with modifica-
tions. 

• Design - interface design, functional decomposi-
tion, and modular decomposition of the knowledge 
database, user interface and assessment engine. the 

linkages between the scenarios and the modules 
were also presented. 

• Test plans – test objectives, batch tests, conceptual 
test scripts for on-line system test, and test mile-
stones. 

• Project management – covered work completed 
and work planned for the next phase. 
• The work completed was reviewed. CRIP 

Charts provided visibility into the project pro-
gress. Other diverse items included the CDR, 
testing procedure (for 15 requirements), De-
sign document completed, CDR RID status, 
state of the prototype, the completion of the 
test plan, approval of software license for 2 
machines, and installation of J Builder on new 
machines.  

• The work planned for next phase was to cover 
completion of software source code and execu-
table, document the test results, and complete 
the user and model manuals. 

• RIDs – where to send them, and by when. 
The DRR was held on September 27, 2001. It covered 
• CDR RIDs – none had been received, showing that 

the design had indeed converged to its require-

figure 1 DRR CRIP Chart showing problem in caterory 2 requirements 
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ments. 
• A summary of all the tasks performed during 

the entire project – this covered all elements in 
the Work Breakdown Structure. 

• The status of the project – covering the com-
pletion of the satellite communications model, the 
failure to complete the HF model, the applicability 
of the frames in the satellite communications 
model to the future completion of the HF model. 

• The test status – test results, summarizing that 
the total number of Requirements were 34 (32 Ini-
tial requirements and 2 added during the project) as 
shown in the CRIP Chart in Figure 1. Of the 34 re-
quirements, the prototype had been shown to meet 
26. These last 8 requirements were associated with 
the HF communications model, which had not been 
completed. 

• The deliverables – the software and documen-
tation were ready for delivery to the customer. 

LESSONS LEARNED 
Lessons learned included: 
By SRR we had learnt that it took significantly more 
time to tell some of the overseas students what to do, 
than to do the job ourselves. This was very different 
to the UMUC experience. At UMUC the students were 
mature adults in the workforce. These students were 
overseas students from third world countries. 
The selection of students for such projects has to be 
more rigorous. Had the students been of the caliber of 
those at UMUC all the project goals would have been 
achieved. 
The multi-cultural and multi-linguistics aspects of 
the students need to be taken into consideration, not 
only at the start of the project, but also during the entire 
SDLC. Failure to consider these aspects results in poor 
communications (Kasser 1995) which leads to uncom-
pleted work due to the failure of the students to under-
stand what they are required to do, and communicate 
that fact to project management. 
The students perceived members of the project 
board as management and customers with different 
requirements. It took a while for that situation to be 
resolved. 
Special attention needs to be paid to improve the 
written skills of overseas students for whom English 
may be a second language. This is of critical impor-
tance to finding useful employment in the English 
speaking world. 

SUMMARY 
The goals of the project had been partially met. The 

goal of developing a working usable CREAP prototype 
had been partially achieved. The concept had been 
proven, but the lack of the second model meant that the 
degree of reusability of the assessment engine for a 
general-purpose tool was unknown. 

The goal of producing system engineering process 
products (documentation) for educational purposes had 
been achieved. 

The goal of documenting the project as an educa-
tional Case Study in system engineering has been 
achieved with the publication of this paper. 

The goal of testing the usefulness of CRIP charts 
had been achieved. They were simple to use and pro-
vided a high degree of visibility into the progress of the 
project. 

CONCLUSIONS 
The delays in the schedule on even this small project 
conformed to Augustine’s (1986) rules for project de-
lays. The confusion experienced by the students at the 
start of the project is the norm for projects. The real 
world had been modeled well!  

The CREAP concept has been demonstrated as a 
useful addition to Requirements Management Tools and 
will be subject to further research.  
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