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Abstract— Software Product Line Engineering (SPLE) is an engineering paradigm that allows the creation of software 

product portfolio similar to the systems or products. It is important for an effective method deployment in the particular 

context of industrial scale Product Lines (PLs). The purpose of this research work is to determine and gain a detailed 

understanding of where and how the quality of variability management tools could be improved. The study was conducted 

experimentally and involved 10 feature-modelling tools based on their availability and support for feature models, to be 

evaluated using the benchmark in order to identify whether and to what extent these tools provide support for the 

identified quality attributes. 
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I. INTRODUCTION 

In the realm of software development, Software Product Line Engineering (SPLE) is quickly gaining traction 

as an effective strategy for creating a suite of related products or systems. This approach is anchored in the 

principles of Product Line Engineering (PLE), where the focus is on leveraging shared features across multiple 

products while also formally controlling their unique differences. Consequently, the core challenge in designing 

a new product within this framework lies in making informed decisions about these variations. Several 

approaches have addressed this concern. 

Software Product Line Engineering (SPLE) has its roots in the Feature-Oriented Domain Analysis (FODA) 

methodology (Kang et al., 1990). Feature models serve as the cornerstone for capturing and portraying both 

common and variable attributes across a product line, constituting an integrated information model for a gamut 

of potential products (Benavides et al. 2010; Czarnecki & Eisenecker, 2000). Over recent years, the landscape 

has been enriched with an array of variability management techniques and tools, including seminal approaches 

like FODA (Kang et al., 1990), FORM (Czarnecki & Eisenecker, 2000), FeatRSEB a hybrid of FODA and 

Reuse-Driven Software Engineering Business method (RSEB) (Kang et al., 1998; Griss et al., 1998) as well as 
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COVAMOF developed by Bosch et al (VanGurp et al., 2001). Despite advancements, there remains a 

discernible gap in tool support, particularly in handling the burgeoning complexity of variation points, 

associated variants, and their intricate dependencies (Chen & Ali, 2011; Lisboa et al., 2010). 

The objective of this research endeavor is to scrutinize and elucidate the potential avenues for enhancing the 

quality of variability management tools. Our analysis engaged with seven distinct product line variability 

management tools, which were selected for their readiness and feature model support. The evaluation matrix 

targeted quality attributes such as usability, performance, scalability, and integration factors considered pivotal 

for the pragmatic deployment of these utilities. 

 

II. RELATED WORK 

An easy way to comply with the conference paper formatting requirements is to use this document as a 

template and simply type your text into it. 

 

A great deal of works has been finished by different creators in the field of SPL to examine, assess or look at 

some the current changeability the board Strategies Devices and Procedures. 

The review catches the similitudes and contrasts between 6 Changeability Displaying Methods by embodying 

the procedures with one running model, and ordering them involving a system of key qualities for Fluctuation 

Demonstrating. The review, moreover, talked about the connection between hindrances among these methods. 

In concentrate on a Clear device was intended to combined manufactured Recordings variations with a great 

many qualities to then test the calculations. The review portrayed how Striking can incorporate practical 

recordings with various qualities like luminance, vehicles and individual that cover the variety of testing 

situation. The work was done in light of certain rules - just video succession that satisfy the produced models 

will be blended. The principal basis to produce a bunch of recordings a bunch of video groupings is that any sets 

of upsides of highlights/credits (e.g., luminance mean=72, slant motion=0.4) will be canvassed in no less than 

one video succession. Striking can likewise focus on the information informational collections as per at least one 

improvement capabilities, for instance, union time or any specially appointed capability. David et al., (2000) 

executed a FAMA model system for robotization investigation of component models coordinating probably the 

most well-known rationale portrayal and solvers. The execution is restricted to the joining of 3 rationale 

portrayals: CSP, SAT, and BDD every one of these elements has been examined in area.  

The execution depends on the shroud module and utilizations XML to address Component Models (FMs) so 

it can interoperate. Functional and observational review was led in to distinguish less complex example for SPL 

Philosophies called 3-Layered Procedures to accomplish this, rationale portrayals at present utilized in the 

structure contrasting the caught elements and some other component demonstrating devices. 

 

III. METHODOLOGY AND APPROACH 

A. Data Collection Procedure 

This work was conducted using a research methodology that integrated elements of both qualitative and 

quantitative research. A benchmark was created in the first step and will be applied as a guideline for the work's 

evaluation process moving forward. In order to determine precisely what will contribute to a valid and effective 

evaluation, academicians, professional developers, and postgraduate students from the field of software 

engineering were consulted during the benchmark creation process. As a result, the results of questionnaires and 

interviews with academics, professionals, and PG students about various software product lines have been 

employed. They were given a range of number options some from 1 to 10, some from 1 to 5 and asked to rank 

them according to their knowledge or experience, with 1 representing the least important ranking and 10 or 5 or 

any other last number representing the most significant ranking. In the evaluation phase, the major criteria 

utilized to evaluate the capacity of software product lines' variability modeling tools included but were not 

limited to Visualization, Scalability, Usability, and Portability. Figure 1, summarizes these properties with their 

sub-branches.  The next step of the work focused on measuring the captured quality attributes so as to ascertain 

their meanings and positions. 

After the survey and research on the identified/captured traits were finished, the focus shifted to publishing 

the study's findings. Five tools were chosen from this study based on their accessibility and graphical and 

notation capabilities. Table 1 includes descriptions of the tools that have been identified. Lastly, an evaluation 

was conducted. The evaluation was achieved by steadily following the standard. In order to gain insight into the 

users' opinions about their experiences using the system, an opinion-based evaluation approach was adopted, 

which involved an interview-based questionnaire from the aforementioned respondents. 

 

B. Benchmark 

The four quality attributes examined or quantified, as well as the sub-characteristics of each quality attribute, 

were the main topics of this section. The section will also provide information about the measurement's 

methodology. 
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C. Quality Attributes 

The following quality factors were taken into consideration in this study project: visualization, scalability, 

usability, and portability. These characteristics were acquired, as was previously noted, from the opinions of 

SPL practitioners who participated in an online questionnaire and interview-based survey. The four quality traits 

are shown below along with their corresponding sub-characteristics. 

 

 
Figure 1: Quality Attributes 

 

1)  Visualization:  Visualization, as it has been described by ISO and IEC (2001), increases understandability 

of variation and provides an overview of it. This includes the visualization of a variability and its dependencies 

between goods in a product line. 

2)  Scalability: The scalability of a characteristic in variability, according to ISO and IEC (2001), must be 

easily handled whether dealing with just a single component or a huge complicated system. A method cannot be 

successful in managing variability on a big scale if it is too complicated to handle on a small scale. A method 

should be scalable downward as well as above. It should, therefore, be economically advantageous when using 

product line principles on just a single small system or subsystem. 

3)  Usability: According to ISO/IEC 9126, 1991, scalability is considered an aspect of the user interface that 

contributes to the ease of use of the product. In this context, scalability is described as a software quality 

attribute comprising various traits that make the software user-friendly, adaptable, and visually pleasing under 

certain conditions. However, this definition appears to be at odds with ISO 9241-11, 1998, which defines 

usability as the extent to which a product can be utilized by specific users to accomplish specific objectives 

effectively, efficiently, and satisfactorily in a given usage context. 

 

D. Tools Identification 

Each tool utilized in the research is briefly described in this section. However, to make things simpler, the 

description was made in the form of a table, as seen in Table 1. Table 1 consists of eight columns. The first 

column lists the serial numbers (S/No), while the second column presents the names of various tools. A concise 

description for each tool is provided in the third column. The fourth column displays the environment or 

platform on which each tool is implemented, along with information about the technology used to create the tool 

and whether it is utilized as a standalone, plugin, or web service. The fifth column additionally looked into the 

kind of operation (graphical or textual notation) that each tool supported. The file format is displayed in the 

sixth column. In addition, column 7 displays the tool's objective, which may be academic, commercial, or 

occasionally both. On the other hand, research was done to determine whether a tool is free and open-source 

software, as is displayed in the final column, column 8. 
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Table 1: Tools Identification 

Tools Description Environment/ 

Platform 

Graphical 

Notation 

Types 

File 

Format 

Comm

ercial/

Acade

mic 

Open 

Source/ 

Evaluation 

copy 

Open 

Source 

/Evaluatio

n copy  

FeatureIDE 

 

 

FeatureIDE is an Eclipse 

plug-in designed for 

feature-based software 

development within 

Software Product Line 

(SPL) development. This 

tool provides a 

configuration editor for 

creating and 

modifyingconfigurations,  

and ensures valid product 

derivations. Additionally, 

it can identify and 

emphasize non-functional 

features. 

Operates on 

both Windows 

and Linux. It's 

designed as an 

Eclipse plug-

in, created 

with Java 

technology. 

Visual and 

textual 

representati

ons. 

Feature 

model 

document 

in a 

recognize

d format, 

with 

XML as 

the 

default. 

C/A Available 

for free 

under the 

L-GPL v3 

license. 

 

MUSA Case 

Tool 

The MUSA Case Tool 

offers a multi-touch 

solution for variability 

modeling in software 

product lines. Designed as 

a platform to design, 

showcase, and sustain 

large software product 

lines, it incorporates 

gesture-based interactions. 

MUSA was developed to 

address the challenges of 

displaying large-scale 

models without graphical 

overload. 

Operates on 

Windows, 

Linux, and 

Mac as an 

independent 

application, 

and is built 

using Java 

technology 

Graphical 

using 

Hyperbolic 

Tree 

notations 

XML A Neither free 

nor 

evaluation 

copy 

 

CVM Tool The CVM tool is an 

experimental tool 

designed for variability 

management. Developed 

closely in collaboration 

with industry, it evaluates 

research methodologies. 

Specifically, it's used for 

feature modeling and 

configuration within 

Compositional Variability 

Management. 

Operates on 

both Windows 

and Mac, 

utilizing Java 

technology. 

Visual 

representati

ons built on 

the 

Graphical 

Editing 

Framework 

(GEF). 

Supports 

XMI 

import 

and 

export 

functional

ity. 

C/A Free  

Familiar Familiar is a fully 

integrated modeling 

environment designed for 

the creation, handling, and 

evaluation of feature 

models. Familiar provides 

a range of functionalities, 

such as standalone 

applications, console-only 

modes, and plugins for the 

Eclipse platform. 

Operates on 

Windows, 

Linux, and 

Mac, and is 

crafted using 

the Java 

language with 

the assistance 

of XText. 

Supports 

both visual 

and textual 

representati

ons. 

The 

primary 

format 

is .treeml, 

but it also 

supports 

input/exp

ort in 

XML, 

fmprimiti

ves, .tvl, 

and .m 

formats. 

A Free  
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XFEATURE The XFeature Tool is an 

Eclipse plug-in designed 

to model Software 

Product Lines (SPL) and 

the applications derived 

from them. It empowers 

users to define their own 

feature meta-model, 

facilitating the creation of 

a model representing a set 

of adaptable software 

assets. 

Runs on 

Windows and 

Mac OS's. 

Implemented 

using Eclipse 

and XML 

Technology. 

 

Graphical 

Notation 

XML and 

XMI 

A Free 

Under GPL 

(General 

Public 

License). 

 

PLUM PLUM, standing for 

Product Line Unified 

Modeler, encompasses a 

suite of tools committed 

to the model-driven 

paradigm of software 

creation. Its primary 

purpose is to aid in the 

design, execution, and 

oversight of a software 

product line. Through the 

evaluation of domain 

variability based on 

decisions and establishing 

interconnections between 

them, PLUM captures 

product variability in a 

structure termed a 

decision model [9]. 

Eclipse Plug-in Graphical 

using UML  

notation  

UIML, 

UsIXML 

and 

WebML 

C Free  

Pure::Variants Pure::Variant is a tool 

designed for the 

establishment and 

deployment of software 

product lines. It aids in the 

crafting and management 

of various product line 

versions. This toolset 

accommodates numerous 

models, covering areas 

such as the problem 

domain of the product 

line, its actual 

implementation, and the 

selection of a specific 

product variant. 

Operates on 

Windows, 

Mac, and 

Linux. It can 

function as a 

standalone 

application or 

be utilized as 

Web services. 

Visual 

representati

ons. 

XML-

based 

exchange 

format. 

C Evaluation  

 

IV.  RESULTS AND DISCUSSION 

A. The System Design 

The next step after system analysis is to design a new system that may work better than the existing system, 

in terms of either efficiency, reliability or speed-in general it is to improve the working capability in the existing 

system. This commences after the system analysis approval and its recommendation. Designing a system to a 

computer may require a careful study in establishing the specification for both the data to be processed by the 

computer and the program that instruct the computer on what to do. 

 

B. Application Development 

A set of instructions written in any level of language for the computer to comprehend and carry out is known 

as a program. There are various programming languages available for coding or creating computer instructions. 

Visual Basic, C++, and FORTRAN are currently used frequently in microcomputers. 

This project makes use of Javascript, and the software was created using Visual Basic. It was tested code. 

Additionally, CSS was utilized to help with system development. 

Additionally, it is advised that before final instructions are given, a reputable programmer run the program to 

test its effectiveness. 
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Since the paradigm is built to support large visual scalability, there are undoubtedly hundreds of child 

features included in a single parent feature. As a result, only a few parent features and their child features are 

included in the tables below. 

 

Table 2: Features Table 

Parent Feature  Sub Feature 
P400 Faul 

User 

Prod 

Outp 

Qual 

… 
Faul Moto 

Powe 

Appl 

… 
User ISC 

LCP 

Menu 

ATTR 

Disp 
 

Table 2 displays parent features in the first column and sub features in the second column. Figure 2 represents 

the model's main page or index page. P400 serves as the parent feature model, and it has a number of sub 

features, including Faul, Bus, User, Prod, Qual, and Outp. From that page, each sub feature is a parent to another 

sub feature, as shown in same Figure 2. Figure 3 depicts the system load models after choosing a certain feature. 

Figure 4 also displays a further feature that has been chosen, along with its sub features.  

 

 
 

Figure 2: The browser view showing all features of the case study in a hyperbolic tree 
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Figure 3: Selecting a feature will centre the screen over it. Example 1 

 

 

Figure 4: Selecting a feature will centre the screen over it, Example 2 
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V. CASE STUDY AND EVALUATION 

A. Case Studies 

In our research, we engaged with multiple case studies to critically evaluate the alignment of selected tools 

with the four earmarked quality parameters. A notable example is the Frequency Power Drives Product Line, a 

significant undertaking sourced from Danfoss Power Electronics, comprising a substantial 1,300 variation points. 

This line is engineered to craft power drives that excel in a myriad of automation applications, promising 

substantial energy efficiencies while adeptly managing torque, acceleration, synchronization, position, and 

holistic performance.  Further to this, our research delved deep into the vast reservoir of software product line 

studies, resulting in the extraction and usage of feature models spanning various magnitudes. These models were 

scaffolded using diversified data sources and spanned across small, medium, and large scales.  

One illustration is a model by Abbas and Akram (2009) delineating the Library Services product line, 

shedding light on the multifaceted services a library offers to ensure a streamlined user experience capturing 24 

distinct facets. Simultaneously, a product line encapsulating a home automation system was considered. This 

system, devised as a middleware, interfaces with household utilities, such as heaters and sensors, orchestrating 

their operations. This case incorporated 20 facets (Istoam, 2009). 

 

Another exploration centered around an email client system, adapted from Abbas and Akram (2009). This 

model paints a comprehensive picture of the email realm, embracing elements like message editors, diverse 

connection modalities, user protocols, and several other services, with a total of 18 distinguishable features. A 

more simplified feature model under review was the product line for web search engines from the study by 

Mendonca (2009). This encapsulated a search engine's gamut of services ranging from page translation to user-

centric language searches with 14 distinguished features.  Moreover, Parra's 2011 work on a mobile application 

product line, allowing users to seamlessly navigate and procure from an online catalog, was included. This 

model highlighted diverse functionalities, like an item directory, purchase history, shopping cart, etc., totaling 

23 distinct features. 

Transitioning to the microscale, we amalgamated three disparate models encompassing email clients, library 

services, and search engine PLs into a consolidated model showcasing 50+ features, forming the bedrock of our 

small-scale case study. By adeptly weaving together five distinct cases, we crafted a medium-scale model 

encapsulating 100 features, serving as the foundation for our medium-scale experimental model. 

 

B. Design Evaluation 

The subsequent phase of the experiment diverged from the first, placing emphasis on not just usability, but 

also scalability and performance. The evaluation of scalability and performance was systematically subdivided 

into three segments. For each segment, three key aspects were assessed:  

1) A tool's capacity to support a maximum number of features, categorizing it as small, medium, or large. 

2) The duration a tool requires to execute the designated task within that segment. 

3) The tool's usability while executing the task.  

For each subtask, scalability was gauged by identifying the feature threshold where a tool started to manifest 

performance lag or visual strain. Concurrently, the time a tool consumed to complete its segment-specific task 

became the yardstick for its performance evaluation. Lastly, the facets of understandability, operability, and 

aesthetic appeal were employed to measure a tool's usability during task execution. It's noteworthy that 

learnability wasn't assessed in this phase, given that larger models present a clearer picture of a tool's 

proficiency. To meticulously track time consumption, visual displays, and the sequence of actions throughout 

the experimental procedure, a screen activity recording software, Steps Recorder, was utilized. 

 

C. Validating the Application 

The user's homepage or model interface is the initial page to load when the software is launched. The root 

feature, according to the interface, is P400. It is surrounded by the parent features. There is no screen overload; 

the less relevant a feature is, the smaller it appears on the screen. 

 

D. System Testing 

The goal of the testing procedure is to find every flaw in a piece of software. Any activity called testing aims 

to assess the software's ability to manage and provide high-quality outcomes. Testing is a procedure to find 

discrepancies between the desired (anticipated) outcome and the actual outcome. 

This design's development was carried out in modules. Every module was independently implemented and 

tested. Debugging is required at every level, which was completed with all errors fixed. Each module was 

connected to the main system in order to integrate the complete system. The complete system was tested at the 

end of the integration and found to be in working order. 
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VI. RESULTS 

This section elucidates the results derived from the assessment of various quality attributes explored during 

our experimental phase. We commence with an exploration of usability metrics, where four distinct sub-factors 

were rigorously scrutinized across models of varying magnitudes: from extremely small to small, medium, and 

then large sizes. This sequential analysis then transitions to evaluations concerning scalability, performance, and 

integration. 

 

A. Usability 

The triad of understandability, learnability, and operability constitute the independent facets of usability. For 

each of these sub-components, we embarked on two distinct investigations: initially, we gauged the tool's 

usability when aligned with a minute-scale variability model, characterized by a mere eight attributes. 

Subsequently, we probed the efficacy of the tool across an array of variability model sizes, spanning small, 

medium, and large scales. 

 

B. Understandability 

The dependent metrics we observed comprehension and utilization were gauged using an ordinal scale. We 

solicited participants' feedback on their perceptions of the ease with which they deciphered and maneuvered the 

tools in question. This scale's elements were organized sequentially, where 1 signified the most intuitive and 

user-friendly, and 5 stood for the most intricate. Four core operations Add, Delete, Edit, and Dependency were 

meticulously assessed concerning this attribute. For minuscule scale models, three tools, namely FeatureIDE, 

Familiar, and Pure::variants, demonstrated superior understandability, securing a rank of 2, denoting simplicity, 

as illustrated in Table 2. In contrast, CVM and CaptainFeature settled at a moderate rank of 3. Odyssey lagged, 

with a challenging rank of 4. Intriguingly, no tool clinched the apex rank universally across all respondents. The 

rank distribution is visually captured in Figure 2's bar graph. 

On the flip side, when tools were examined using variability models spanning an array of scales (small to 

large), only FeatureIDE clinched a favorable rank of 2 in understandability, seamlessly supporting all four 

operations. CVM and Odyssey's performance was subpar, marked at 4, indicating their complexity. This was 

trailed by Familiar, CaptainFeature, and Pure::Variants, each registering a median rank of 3, symbolizing 

moderate ease of comprehension. This distribution can be perused in Figure 5. 

 

C. Learnability 

The study's results, examining the duration each tool requires to execute operations like adding, deleting, 

editing, and modeling dependencies on minuscule scale models, are documented in the 'task completion time' 

table. Within this context, FeatureIDE emerged as the most efficient, taking the least time to model variability of 

such scale. This was succeeded by Pure::Variants, CaptainFeature, Familiar, CVM, and finally Odyssey, each 

incrementally consuming more time. This temporal analysis can be viewed in Figure 3. 

 

D. Operability: 

Table 2 illustrates the effort expended, encompassing actions such as mouse clicks, gesture-driven 

interactions, keyboard strokes, and drag operations. Evaluating the tools' usability on a model of modest size, 

Familiar emerges as the most efficient in terms of effort. It's trailed by FeatureIDE, Pure::Variants, 

CaptainFeature, and CVM, in sequential order. Consequently, Odyssey necessitated the most effort to 

accomplish the tasks, as evidenced in Figure 4. 

Contrastingly, when the tools were assessed against variability models of diverse scales, the outcomes were 

as delineated in Table 3:  

1. For models sporting 10–50 features, FeatureIDE emerged supreme, necessitating the least effort. This was 

followed in efficiency by Pure::Variants, CVM, Odyssey, and Familiar. CaptainFeature lagged, requiring the 

most effort for these models. 

2. For models sized between 10 and 100 features, FeatureIDE continued to lead in efficiency, with the least 

operations needed. It was followed closely by Pure::Variants, CVM, and Familiar. CaptainFeature lagged once 

more, demanding more effort, as revealed in Table 3. Regrettably, Odyssey fails to provide support for models 

laden with such a dense feature set. 

3. Notably, when it came to grand-scale models boasting a size ranging from 100 to 1000 features, none of 

the examined tools could proficiently manage them. 
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Table 3: Usability of Very Small Scale Size Model 

 

 
 

Figure 5: Learnability of very small scale size model. 

 
Figure 6: Understandability of very small scale size model. 

 

 

Tools  

 

Tools 

Usability 

Understandability= 

Comprehending and Usage 

Learnability= Task 

Completion Time 

Operability= Effort (mouse click or 

equivalent + Number of Keyboard 

strikes + dragging etc.) 

 

Add Del

ete 

Edit Depen

dency 

Add Del

ete 

Edit Depen

dency 

Add Delete Edit Dependency 

FeatureIDE 2 4:31 80 

CVM Tool 3 8:31 184 

Familiar 2 5:57 48 

CaptainFea

ture 

3 5:27 180 

Odyssey 4 10:00 294 

Pure::Varia

nts 

2 4:52 91 
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Figure 7:  Operability of very small scale size models 

 

 

 
Table 4:  Usability of different scale size 

 

 

 
Table 5: Scalability Measure 

 

 

80 

184 

48 

180 

294 

91 
0 0 0 0 

FeatureIDE CVM Familiar CaptainFeature Odyssey Pure::Variants

Tools Understandability = 

Comprehending and 

Usage 

 

Operability= Effort (mouse click or 

equivalent + Number of Keyboard 

strikes + dragging etc.) 

Attractive

ness 

  10-50 10-100 100-1000  

FeatureIDE 3 214 433 No 3 

CVM Tool 4 327 685 No 3 

Familiar 3 376 697 No 2 

CaptainFeature 3 601 1,311 No 3 

Odyssey 4 338 No No 4  

Pure::Variants 3 253 439 No 3 

Tools Small size 10-50 Medium size 50-100 Large size 

100-1000 

FeatureIDE Yes Yes No 

CVM Tool Yes Yes No 

Familiar Yes Yes No 

CaptainFeature Yes Yes No 

Odyssey Partially No No 

XFEATURE Partially No No 
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Figure 8: Operability of very small scale size models 

 

 
Figure 9: Understandability of different scale size 

 

 
 

Figure 10: Scalability Measure of various sample sizes 

 

 

80 

103 

105 

184 

48 

180 

294 

91 

217 

291 

0 50 100 150 200 250 300 350

FeatureIDE

MUSA

S2T2

CVM

Familiar

CaptainFeature

Odyssey

Pure::Variants

Xffeature

PLUM

Effort

4 4 

3 3 3 3 

FeatureIDECVM ToolFamiliarCaptainFeatureOdysseyPure::Variants

Incomprehensible Complex Moderate Simple Trivial

8 8 8 8 8 8 

50 50 50 50 
42 

50 

100 100 100 100 

0

20

40

60

80

100

120

FeatureIDE CVM Familiar CaptainFeature Odyssey Pure::Variants

Scalability Measure 
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Table 6: Performance Measure 

 

E. Scalability 

The measure of scalability was gauged by the ability of a tool to accommodate an increasing or decreasing 

number of feature nodes without significant performance degradation, as detailed in Section IV's second 

paragraph. Table 5 exhibits that out of ten tools, five namely FeatureIDE, CVM, Familiar, CaptainFeature, and 

Pure::Variants proved efficient with small scale variability models housing 10–50 features. Notably, only the 

Odyssey tool managed to fully encompass 50 features, surpassing the typical benchmark of 40. This distribution 

can be visualized in Figure 10. 

Conversely, when the scalability was tested against a medium variability model containing 10-100 features, the 

results were enlightening. Seven tools FeatureIDE, MUSA, S2T2, CVM, Familiar, CaptainFeature, and 

Pure::Variants stood out, efficiently accommodating this medium size and effectively managing 

interdependencies therein. Conversely, three tools, specifically Odyssey, XFeature, and PLUM, were rendered 

inadequate for this size range, as detailed in Table 5. However, the dynamics changed when considering large-

scale models ranging from 100–1000 features; only the MUSA tool exhibited the capability to manage such an 

expansive feature set, as showcased in Table 5. 

Figure 5.6 encapsulates the overarching outcomes from the scalability evaluation across varied sample sizes 

employed throughout the research. Moreover, this figure offers a condensed view of usability outcomes derived 

from tests on ultra small-scale models. 

 

F. Performance 

Performance, in tandem with scalability, was quantified based on two primary criteria: the duration each tool 

required to validate a given sample size, and the presence of a search functionality within the tool to pinpoint 

specific features of interest. A comprehensive breakdown of the results from this performance assessment can 

be found in Table 6. Notably, among the evaluated tools, only Pure::Variants was equipped with a feature search 

mechanism. 

 

G. Integration 

Integration, as delineated in section IV's fourth paragraph, pertains to a tool's capability to either fully or 

partially synchronize with other tools, enabling both to operate on identical datasets. Most of the evaluated tools, 

namely FeatureIDE, CVM, Familiar, and Pure::Variants, demonstrated successful integration. Whether as 

Eclipse plugins or in conjunction with proprietary tools, they exhibited seamless integration capabilities. 

Conversely, two particular tools, CaptainFeature and Odyssey, stood out as they lacked integration with any 

other tools. The distribution of these findings can be perused in Table 7. 

 

Table 7:  Integration Measurement 

Tools Y = Yes P = Partial N = No Integration with 

FeatureIDE Y   Eclipse plug-in 

CVM Y   Eclipse plugin 

Familiar Y   Plugin for Eclipse and 

Integrated with FeatureIDE 

CaptainFeature   N  

Tools Task Completion Time Search 

Capability  

 10-50  50-100 100-1000  

FeatureIDE 16:35 18:57 No No 

CVM Tool 16:09 17:22 No No 

Familiar 21:27 22:14 No No 

CaptainFeature 31:22 33:58 No No 

Odyssey 19:28 No No No 

Pure::Variants 18:17 21:27 No Yes 



Muhammad Garba et al, International Journal of Computer Science and Mobile Computing, Vol.13 Issue.3, March- 2024, pg. 6-19 

© 2024, IJCSMC All Rights Reserved, ZAIN Publications, Fridhemsgatan 62, 112 46, Stockholm, Sweden               19 

Odyssey   N  

Pure::Variants Y   Integrated into IDE’s such 

as Eclipse or Rational 

Software Architect. 

 

Conclusions 

Early generation SPL Tools have a reputation for being complicated and providing an excessive number of 

options, according to mainstream software practitioners. This has made it challenging to justify and implement 

the prospect of SPL adoption in practice. Based on the aforementioned assessments, this study work has 

addressed the issue of large-scale scalability in relation to visualization. 
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