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ABSTRACT

Block-based Programming approach is an softwareldpwment approach that makes programming task
easier by enabling end user programmers to deapfications by integrating software blocks. Inard

for block based programming approach to be suagleskere is a need for a large number of blockiseto
developed in various application domains. Theselslanust be developed based on a certain standard s
that they can easily be combined with other blottksreate applications. These blocks must also be
distributed and shared so that they are availabteehd users. This paper describes the concept and
implementation of block store, which is a is a wedsed repository system that enables blocks to be
managed and shared.

Keywords. End-User Programming, Software Repository, Block-Based Software Development,
Component-Based Software Development.

1. INTRODUCTION to support end user programming, there is a need
for a new programming environment. A study by
The common goal of software engineers over thelyers (1986)[10] emphasized the important of
last decade is the software reuse. In order fomproving the user interface to programming
software to be reused, it must be structured into environment, so that we can move system design
collection of independent components. Thidrom “easy-to-use” to “easy-to-develop” and to
approach of software development has a number ofake the process of software development more
advantages: (i) It is easier to distribute compdsmenuser-customizable. Researches that have been
among various software engineers to allow parallaarried out show that there is a huge contributibn
development; (ii) If components interrelations areend-user programmers to software development
clearly documented and kept to a minimum(Lieberman et al. 2006 ; Spahn et al. 2008)[8][14].
software maintenance is easier since changes canke et al. (2004)[7] found that, as programming
made locally without having unknown effects onskills grow in demand and utility, the learnatyili
the whole system; and (iii) It becomes easier tof end-user programming systems is crucial. A
exchange components and incorporate new onesrvey by Beckwith & Burnett (2004)[3] indicates
into a system. that EUP environments that support productizing,
Over the last decades, a number of approachesmmunication and sharing will be more valuable
have been proposed to enable software to be reusbg,end users. Reigeluth (1997) [11] states that we
such as software libraries, CORBA, Java Beanseed to substitute standardization through
Microsoft COM and COTS components. Apartcustomization, so computer-based learning software
from that a number of programming systems havean create an interesting and simulating
also been introduced such object-orienteénvironment. A study carried out by Sutcliffe et al
programming, visual programming and natura{2003)[15] indicates that the EUP will be a
programming to enable these components to bweainstream competitor in the software development
combined into applications. marketplace. Lieberman et al. (2006)[8] mentioned
Apart from that, there is also a movemenhow at the political level EUP is important for Iful
towards end-user programming (EUP). One of thparticipation in the emerging Information Society.
approaches of end user programming is where end-One of the approaches for EUP is the Block
users are allowed to develop applications bBased Programming approach as discussed by Zin
customizing and combining components. In ordef2011)[16]. Block-based Programming approach is
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a new approach that is proposed to make App Stores are basically targeting the apps users
programming task become easier by enabling enthile Open Source Repositories are meant for
user programmers to develop applications bprofessional software developers. Up to now there
integrating blocks. A block is actually a progranis no software repository that have been develop to
that can be integrated with other blocks to buitd asupport end user software development..

application without going through the coding
process. In the current implementation, a block Fg Bé&%'i’gé‘ﬁ?\r?oFTWARE
packaged as a JAR (Java Archive) file. JAR files

provide a standard mechanism to compress and

package a set of files for distribution to users. The block based development life cycle is

shown in Figure 1
In order for block based programming approach
to be successful, there is a need for a large numie

of blocks to be developed in various applicatior o
domains. These blocks must be developed by using Im-T---- N
a standard approach so that they can easily be | DevBe'Ic(’)%kmer Ju
combined with other blocks to create applicationg. ~ L--—-—--- L End User
7’ 1
1

These blocks must also be distributed and shared |so
that they are available for end users. In order = — = porEE\ N\ o
address these problems, this paper proposed a7 ™ SOH“°"> e > Blocks >> eB'°cks>> Boces >
described the implementation of a block store. ! N

A

Project Initiator : _______ TEAEN
2. RELATED WORKS Block Developer  ~ ™1 Block Ty
The concept of software repository is now bein :._ ntearatior
widely used by a software engineering community. :/
The most popular one is the apps store, for example

Apple App Store, Windows Store and Google Play. Figure 1: Blocks Based Development Life Cycle
The apps store enables applications to be dis&ibut

and shared to a large number of users worldwide.Biock Identification: The process of block
also provides standard guidelines to developers ddentification consists of the following activities

how they could design, implement and share apps v" Domain Analysis

to broadest possible audience. The steps for v" Domain Selection

developing and distributing apps differ from one v Identifying System Boundary

store to another. For example in the Apple Apps v" Project identification

Store the process goes through five steps: Enroll, v' Subsystem Analysis

Develop and Test the provision device, Create v Block Identification and Composition.
record, Submit apps and finally Release, as

described in guide lines by Apple (2013)[2]. Therdlock Creation: Once blocks have been identified,
are three processes in the Google Play: Desigimey can be developed by writing program codes. In
Develop and Distribute (Android 2013)[1].the current implementation, blocks are developed
Windows store consists ten steps (Microsofby using Java.

2013)[9].

Another example of software repository is th
one used by the open source developme
community such as the top 7 (Sourceforge, Goog
Code, GitHub, CodePlex, Eclipse, BitBucket, Jav
net). The aim of these open source repositori
(Efytimes 2013) [4] is to bring different developer
worldwide to contribute codes to some projects.
has been reported that the use of open source
repositories has helped in the development of mady THE CONCEPTUAL FRAMEWORK OF
software projects. However there are some issues THE BLOCK STORE
that still need to be improved, such as, updating
users with the latest version of the codes.

lock Deployment: The next process is for blocks
Q be deployed. Before these blocks can be
eployed, they need to be certified to ensure that
ey are correct and safe.

Block Integration: End users can select blocks,
ﬁustomize and integrate them to build applications.

A block store is a web based system that enables
blocks to be managed and shared. The conceptual
framework for the block store is shown in Figure 2.
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In the proposed framework, the block store consistsitiators: The responsibility of the initiators is to
of three components: people or players, manage their own domains and subdomains
methodology and tools. (create  domain/subdomains, identify the
required blocks and managing blocks submitted
Conceptual Framework by developers). Initiators also manage their
profiles, authentication information and
Administrators communication with developers.

Developers. Developers are responsible for
developing the required blocks in any domain of
interest.

End Users: End Users browse the block store to
obtain required blocks. These blocks can then
be customized and then integrated to form an
application. End users also manage their

Identification profiles and authentication information.

Evaluation ‘ Integration ‘ Visitors. Visitors are any users who can browse the

block store. They do not have the permission to

contribute blocks or to download blocks from
the block store

‘ Initiators ‘

People

End Users

Deve|ppers Repository Mentors

Creation

Methodology

Create Mintain ‘ Integrate ‘

These players can be organized similar to the
concept of the onion OSS (Open Source Software)
team structure as shown in Figure 4. The
_ administrator has the highest level of authorizgtio
Figure 2: The Conceptual Framework for the Block  ¢o)10wed by the initiators, developers, end users a

Store finally the visitors.

Tools

4.1 PEOPLE OR PLAYERS

From Figure 2, we can identify five main players
involve in block-based software development:
project initiators, block developers and end-useg

Visitors

=

Visitor

programmers, system administrator and visitors as
shown in Figure 3.
Developers

Project System

Initiator Admin
Block & Vad
Developers

\ Block End-
_—r Store Users /

- - Figure 4: The Block Store Team Strucure
Figure 3: Players Involvein Block Sore

. - . Roles of each of these players can be shown by
Administrators: The responsibility of admlnlstratorusing a use case diagram as shown in Figure 5 at
is to manage users accounts (activate/inactivgigs end of this paper.

or changing an account type into an initiator as

per request) and creation o#t.2 METHODOLOGY

domains/subdomains (approvals/suspensions)Blocks development consists of a two stages as
The administrator also manages users profilesjown in Figure 6. The stages are the blocks
authentication information and handle@entification and block creation. Block
communication with all users through inboxdentification consists of the following activities
messaging.
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v' Domain analysis
Tools for block certification need to be
properly developed. This tool can be implemented
v' Block Identification by using the concept of program understanding
(Sani,2009) [13].

v Subdomain Selection

Block creation consists of the following
activities:
5 DESIGNAND IMPLEMENTATION

v'  Identify Use Cases
v Identify Classes The block store has been implemented as a web
based system by using DHTML, where PhP and
v Identify Relationship java scripting languages are used for managing the
dynamic behaviors of the system. The MySQL data
base is designed to store and manages the metadata
In order for these two activities to be carried ougnd information of the block store. Furthermore, th
properly, there is a need for the right methodologgvaluation mechanism handled by using the Java
to be in place. For block identification there is &ervlets to support an automatic evaluation. Thus,
need for Block Identification Methodology whilethe following sections explain the main
for block creation there is a need for Block Creati functionalities of the system.
Methodology.

v" Block Refinement

Before a block can be put into the block storg 4 Operations
there is a need_f_or the block to be properly There are seven operations supported by the
evaluated and certified. Thus there is also a fieed block store are-:
Block Evaluation Methodology.
v Manage Account: for the security and
stability of the repository, the user’'s

Block [ Block ) rRepos'tory accounts need to be managed. Where a
I dentifica Creation  Create user type can be changed from developer
tion « Identify Use Domain to initiator depend on contr|but.|0n and
« Identify Cases «Create consistency of the user. Also, improper
domain « Identify Class Subdomain activities by users need to be managed
 dentify ¢ *dentity |:> 'greﬁfﬁed where account can be disabled if
,lsduebnﬂ%mam ,Eg?;fnsmp' Blocks necessary. Furthermore, each user has to
Blocks Blocks. *Check manage his profile account details.
.isggsgb'"ty v Manage Domain: to ensure uniform
Blocks. process include a wider zone of
\ - \ development activities the domains needed
Figure 6: Stages of block devel opment to be instantiated by initiators and
managed by them, therefore, the
4.3 TOOLS management of the domain activities such

as (creation, edit, approval and suspended,
etc.) is required.

v" Manage Sub-Domains: for  the
categorization of the blocks development,
the sub domain management operation
also implemented where activities such as

The third component of the conceptual
framework is the tools. According to Zin (2011)
[16] there are a number of tools required to suappo
the Block-Based Programming Approach. Two of
the tools are the block creation and block
integration tools. The block creation tool can be i !
used to develop blocks by developers. An example (creation, edit, approval and suspended,
of a block creation tool has been implemented by etc.) is de3|gneq. o
Djasmir et al (2012) [4]. The second tool is the ¥ Manage Blocks the blocks required is
block integration tool. We have identified two analysed by initiators for developers then
approaches for blocks integration. The first one is according to that the developers create
based on drag and drop concept that has been blocks and submit them into repository to
implemented Sarif et al. (2011) [12] and the other be reused by end users. Therefore, the

one is based on story telling approach that has bee activity of identification and distribution
implemented by Hariri et al (2011)[6]. required deferent authentication and the
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approval of distributed blocks required a As shown in Table 1 the main blocks store
proper management mechanism. operations performed by the different users and

v' Authentication: each user has the these operations performed in different levels of
authority to manage his blocks, authentications. Before the operation can be
subdomains, domains according to theperformed, a user must be registered and has a
user’s type and scope of developmentlogin account. Figure 7 shows the login and
Furthermore, the team structure as showregistration form. During registration a user can
in figure 4 organizes those capabilities. choose either to be an initiator, a developer or an

v Manage Profile: the user profile consists end user. The decision to approve a user
the registration information; therefore, toregistration is done by the block store
manage the login information and personahdministrator.
details this operation is created.

v' Messaging: the user's communication ol s —
provide in this section in order to | ~
encourage different users to communicat@SEes
between one another.

52 Users Et
All users must register before they can enter th
block store. There are five different types of gser
Operations supported for each type of users

shown in table 1.

) Fure 7: Create Login and Membership profile.
Table 1: the Block Store Users and Operations

Users

Opexati | Admin L"r““at Ee“e’re' E;‘Sr Yigto Suppose that “Userl” applies to be an initiator,
ons P “User2” applies to be a developer and “User3”
Enable, applies to be an end-user.
Disable,

Login, | Login, | Login,
Registe | Regist | Regist | Login
r er er

Manage | Change
Account | type, . . . .
Commu After the application is approved, “Userl” will

nicate be able to manage domains, subdomains and submit

Manage ':ppro" Create EXp'Or EXP"” View the required blocks needed for the domain. Figure 8
Domains | Suspen | Edit | domai | domai ggmal shows hqw an initiator can in_stantiate the d_omain,
d ns ns subdomain and blocks required. Introduction of
Manage /:pprov Create EXplor EXDIOF View new domain requires approval from the
Subdom | & o subdo | Administrator. This will ensure that at one
ains Suspen | Edit subdo | subdo mains . . o . .
d mains | mains particular time only one initiator is responsibte f

Analys one domain.

e Downl
M require | Devel | oad,

anage

Blocks Brows ment, op. Custo View o Aye——

Appro | Submi | mize, T T —

Ve, t Integra |0 Bk Dugam b [ i s @ e

Suspen te - o

d The BlockStore
Authenti | Enable Chang | Chang | Chang | Chang e
cation € € & €

Login Login Login Login
Manage | Bdit | g4y | Egit | Edit | submit
Profile
M essagi geelneczé Send, | Send, | Send, | Send,
ng Delete | Delete | Delete | Delete
6. A CASE STUDY > - —

Figure 8: Creating new domain by initiator

We illustrate the use of the block store through a
case study.
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FIEnA¢

Once the domain and sub-domains have bei: <« -
created, the initiator can now carry out the domail S8
analysis to identify blocks required for thatlsss
particular domain or sub-domain. All blocks
required must be properly specified by the initiato
An example of block specification is given in
Figure 9.

O RO =y
Figure 11: List of available blocks

7 CONCLUSIONS

Block-Based Software Development approach
offers a software development environment that
enables end users to make use of the available
blocks to develop applications. This paper dessribe
the design and implementation of the block store.
. ) . The main purpose of the block store is to enables

‘Once blocks have been specified, the informatiogyare developers to share and distribute blocks
will be available for developers as shown in Figurgnq 1o aliow end users to browse and select reduire
10. Developers can participate by developing thgiocks. The availability of the block store enables
required blocks. The developed blocks can Dgng ysers to develop applications that satisfyr thei
submitted to the block store. However, these blockgqirements. The block store also standardized the
will remain invisible for end users until they areyay plocks are identified, created and certified by
approved by the initiator. enforcing the use of the right methodologies and
tools.

igure 9: Block Specification

.........

Figure 10: Block Specification as seen as Developers
Approved blocks will be available to be selected
by end-users as shown in Figure 11. Some of these

blocks are available for free while some of them
may need to be purchased. Selected blocks can be
now be used by end-users for application
development.
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anage User
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Manage
Domain/
ubdomain Statu

ownload Block
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End User
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Manage Apps
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» BrowseBlocks

Ad \ ¥' / Identify Blocks
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Initiate Domain
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veloper
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Figure5: the Block Store Team Strucure Use Case
diagram
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