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Faculty of Mathematics and Informatics

*Best place to learn
Software Engineering
and Computer Science in
Bulgaria (according to
the national rating
system™)
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Prerequisite

* to attract students by R&D of new tools
* immersive learning and assessment tools
* double-blind peer review process in programming

courses
e software is well accepted, but extensibility is difficult
to achieve
Milen Petrov, Sofia University, PALMA {Epﬂlﬂ}
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Goal

*As a step further in the development of the
system for peer-review:
*we propose a methodology and tools for

enhancing and evaluating the existing peer
review software system

Milen Petrov, Sofia University, PALMA IEPﬂlﬂ}
milenp@fmi.uni-sofia.bg 15T - 3RD OF JULY. 2019



11TH INTERNATIONAL COMNFERENCE
N EDUCATION AND NEW LEARNING LEﬂRN
E LOGIES 19
_—

Motivation/Background

SDLC (Software development lifecycle)
*“finding and fixing a software problem
(defect) after delivery is often 100 times
more expensive than finding and fixing it
during the requirements and design
p hase”. B. Boehm et. All (2005)
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Motivation/Background (2)

* We can "use social peer review (SPR), which enables
them (users) to directly publish their work within a
web-based social network, where, instead of the
traditional pre-publication peer review, it can be
evaluated and critiqued by the entire academic

community" [5]
(Matt, C., Hoerndlein, C., & Hess, 2017)
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Conceptual separation of concerns in target
system
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Multi-tenant system and data

* The term "software multitenancy" refers to a
where a single of runs on a
server and serves requests by multiple tenants.

* Atenantis a group of users who share a common access with specific privileges
to the software instance.

* With a multitenant architecture, a is designed to provide
every tenant a dedicated share of the instance - including its data, configuration,
user management, tenant individual functionality and
Multitenancy contrasts with multi-instance architectures, where separate
software instances operate on behalf of different tenants [6].
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Definitions

* Def 1: We use following definition for multi-tenant data as data to
person or group of persons and/or group of groups with persons,
which are processed and operated in model or sub-model of
consistent data.

* Def 2: We define multi-tenant test data — as such data which can
(eventually or partially) work with multi-tenant data and multi-
tenant software. Multi-tenant test data should be consistent on
both software APl and user multi-tenant data. Multi-tenant data
can be used in order to test the multi-tenant software.

 Def 3: We define multi-tenant test data definitions — data which can
define and (eventually) work with multi-tenant test data.
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Evaluation and Application under test (AUT)

* Application: used for validation of our automation framework, is the
Web application (Dynamic web site) for uploading and double-blind
peer review of research papers written by the students

* Users (students):
34 grade Software Engineering BsC and
» 44 grade Computer Science (BsC)
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AUTOMATION TESTING FRAMEWORK

Framework

Login Page LoginPage
- Login(UserName, Password)
Selenium - ResetPassword()
- ToggleRememberMe()

Browser (Web App)
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Figure 4. (a) Layered architecture, used in the
framework; (b) tests execution blocks.
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SOFTWARE SOLUTION FOR TESTS
AUTOMATION

* AutomationFramework project is divided in four packages as follows Pages,
Navigation, Workflows, and Selenium.

* First package named "Pages" is divided on few parts: {Dashboard, Login,
PickThemes, Register, Review, UploadDocs}Page and ShellExecutor utility,
depicted on fig. 5. We have two types of functionalities:

* From one hand - specific page modules, represented by {Dashboard, PickThemes, Review,
UploadDocs} and from other

* General-purpose modules {Login, Register, ShellExecute}.

* Second package named "Navigation", consists of cross navigation modules:
* Navigation module (through specific page links)
* MenuSelection module (through general menu)

» Workflows and selenium packages are dedicated to testing framework and tools.
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Logically tests for our target system EDU

are divided on three parts — process management,
general modules and business modules.

Project 2: AutomationTests

® Bootstrap process*: prepare
confllguratlons, deploy, test., release Part 2.1. Ul Tests
* Closing process: retrospectives,

support, lessons learned (LL) {Ul}Tests={ ] . Compare Ul results}

Part 2.2. Utility Tests
* Login, Register 2.2.1. Process tests*
e Navigation, MenuSelector

e ShellExecuter** 2.2.2. General utility tests**

2.2.3. General utilities with business use***

e Dashboard***
¢ PickThemes

® Review
e UploadDocs***
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Results (Fig. 6. Visual interface comparison of User Interface Elements: (a) expected
user interface by design;  (b) result user interface after tests; (c) Difference
between expected and actual Ul.

Javascript Login Form Javascript Login Form
Validation Validation

Lser Mame User Hame :

Jenisin
Password . Password

Login Login

Mole: For this dema use following

Note : For this demo use following
usermame and password,

username and password :
User Name ; Formget User Mame ; Formgel

F - o —— .
Password : formget#123 assword : formget#123

(a) EXPECTED (b) ACTUAL
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Results from test execution of framework.

MMe 2019 1:12:00 PM 5 DESKTOP-QABTTLC\Dido
Me, 2019 1:13: A : DESKTOP-QABTTLC

1.34 minutes

ore (Data Row 0) 28.11 seconds
ore (Data Row 2) 24.81 seconds

27.17 seconds
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CONCLUSIONS

* Developed testing framework can be used :
* With the proposed AUT system, and also

* with different application of converting database data(DB)
to big data(BD), and

* collect and enforce integrity of such systems as part of
DB2BD project and

* integrate it with different editors and data collectors.
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FUTURE WORK

*in general is planned to produce much more tests
and evaluate results from these the tests.

* Develop and Integrate testing in cloud environment
with security settings for collecting and handling
tests as big data.

* Also try to apply the framework in several systems,
which share the common concepts with tested
system.
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Thank you for your attention

Questions?

* Email:

* Linkedin: /milen.petrov
* Twitter: @academika
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