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1 Introduction

FinTPc AT is a functional extension of FinTPc application aimed to automate testing
its functionalities. It assures quick and complete testing and it is useful to be run after
configuration changes or major releases and patches.

messsssssssssssssssEssssssEEssssssssssssssssssssssssssssssssssssssssssses

[ ]
; :
4 i
: ]
: Install FinTPc upgrades :
i on existing instance s
; :
' i
4 [ ]
' i
' 1
: i
' Install new FinTPc User requests test report ]
: instance :
' :
i 1
i 1
i 1
i 1
i 1
i 1
' 1
] 1
- 1
. 1
: i
' Configure input data Fast and complete checks of FinTPc i
: and expected result functionalities :
: using ]
I {built-in testing repository} :
: and minimizing human error :
; :
4 i
H ]
: i
1 Launch FinTPc AT .
: prebuilt test cases :
; :
" i
" '
" 1
' 1
i 1
i 1
i 1
! Run test [
: Analyze 1
1 Compare test result vs :
i expected result l 1
; allevo :
: 1
o o o o
FinTPc AT::business overview

Business Information
Systems (Allevo) SRL
Sediu social:
23 Coltei St., 030245
Bucharest, Romania
Sediu executiv:
23C Calea Vitan, 031281
Bucharest, Romania
Tel / fax:
+40212554577
+40212554578
+40212554579
Website: www.allevo.ro
Capital social: 2.412.000 lei
RC: J40/2067/94
CIF: RO5258486
SWIFT PIC: PTSAROAA
DUNS: 55-244-8078
Certificat ISO 9001:2015

Intertek

Pag4/15 Finantat in cadrul POC, Axa prioritara 2, Actiunea 2.1, Prioritate de investitii 2b, 11.03.2020
Cod MySMIS: 115724, Nr. Contract Finantare: 101/16.08.2017



Ifrilrurasts Sirutafals
DU

UNIUNES EUROPEANA

Competitivi impreuna

Attn.: Allevo

From: Denisa Dinca a I I evo

Subject:  FinTPc AT - architecture

1.1 Intended audience |

Architects
Developers
Testers
Implementers

Sales and Marketing
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1.2 Project background \

FinTPc AT is a project that brings together automated predefined test cases to be
used by testers (internal or external) and also unit tests to be used by developers.

FinTPc AT allows:

Notes

# Testing configuration for:
= All financial instructions supported by FinTPc application;
= Specific business flows;
= Data sets corresponding to each interfacing external system;
= Test scenarios;
Monitors and controls the testing execution
Reports and records testing results
Offers support in investigating faults and diagnosis;

Test results may be exported along with technical context;

#* % % = %

Helps validation fresh installations or monitoring confidence testing of
existing productive installation;

Must be periodically updated for compliance with the new regulations and the
new applicable financial standards;
Depending on the architecture of each corporation, must allow easy installation
and configuration on any FinTPc platform - production, backup, pre-production or
testing;
FinTPc AT is an open source application published on GitHub under the GPLV3
i i . Business Information
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2 Architecture

The IEEE recommendation defines an architecture as the fundamental
organization of a system embodied in its components, their relationships to each other
and to the environment and the principles guiding its design and evolution.
Architectures represent the abstraction used to understand any system and also form
the basis for a shared understanding to all its stakeholders.

Application architecture seeks to build a bridge between business requirements
and technical requirements by understanding use cases, and then finding ways to
implement those use cases in the software.

An architectural overview is aimed at providing a shared understanding of the
architecture across a broad range of people including the developers, marketing,
management and possibly potential end-users. An architectural overview is ideally
produced early in the development lifecycle and serves as the starting point for the
development. An architectural overview should be at a high level of abstraction. All the
major functionalities and components of the architecture should be described but the
descriptions may lack detail and precision as they often use natural language rather
than formal notations.
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2.1 Logical architecture

| 2.1.1 Overview

The main purpose of FInNTPc AT is to offer a set of test cases designed to fulfil a
particular set of requirements and specific business implementations that need to be run
repeatedly on request in order to give quality assurance confidence on implemented
business rules in FinTPc application. FinTPc AT is deployed as a module of FinTPc
application.

FinTPc AT handles functional tests, integration tests and unit tests. All these are
predefined, any change to the FinTPc application has impact on FinTPc AT test
repository and generates updates.

Functional tests are built based on the specification document that identified
those test cases that make sense being automated, following a black box testing method.
These are customizable and follow specific already implemented business flows. Each
scenario is testing an individual part of the processing flow (it may involve one or more
FinTPc components). AT allows defining input data (also referred as test data
generation) and expected results based on a predefined list in its repository for each of
these functional tests that have well defined points for input and output data. It all ends
with a validation phase that analyzes the output data of the test and the configured
expected result summarized in a log (that may also include technical errors occurred).

Integration tests represent a logical chaining of more functional tests that validate
a whole business flow. This validation ends at first error encountered, continuing the test
would not assure any consistency.

Unit tests are predefined for each logical component of FinTPc and are
addressed to the developers of the application.

FinTPc AT consists of a repository of predefined sample test data and test
templates and unit tests that are to be configured by the user before running them. This
test automation framework must be highly modular (using a black box approach) and
maintainable.
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2.1.2 Logical layered architecture
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FinTPc AT::logical layered architecture

The upper diagram describes a layered architecture style of the project.

The components of the Presentation layer access the information via the Data
Access layer in order to be available on user request. The mentioned Ul components
are used to display information and also accept user input. Users may configure test
data generation, edit test cases and view test results — all these implemented by logical
components Data Generator, Test Editor and Test Results.

The Business layer components represent the core functionalities of the system
and encapsulate business logic. The business process is built base on functionalities
like Environment Reset, Input Data Load, Output Data Collect or Test Validation. These
functionalities depend on defined test cases that may include a financial instruction
processing flow or User Interface business configuration functionality. This layer has
access to information and saves information communicating to the Data Access layer.

The Data Access layer provides different ways of retrieving and sending
information from and to the data sources. All the configurations are saved into specific
database schema. Tests are run against data from business data schemas, so the
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Business layer communicates to both sides of database. Also Input Data Load and
Output Data Collect may push or request data to / from external (to FinTPc) data
sources, those that interface with FinTPc.

External Services layer includes one Unit test collector — grouping component
specific unit tests that are run by developers on a build server and also includes a
collection of Cleanup scripts called by Environment reset functionality.

The cross cutting concerns identified are the following: Security, Audit and
Exception Management. These will be addressed on most layers.

\ 2.1.3 Test cases design

2.1.3.1 Sample test data

FinTPc AT module offers a repository of relevant sample test data specific to
given implementation. This data is designed in order to achieve relevant test data that
makes possible the testing process of each scenario, given its divers content and also its
volume.

Sample test data may be prepared into specific sets, given its purpose and
content, so that the process of choosing the right set of data when defining a test case
becomes easier.

The sample test data repository contains following categories of inputs:

# Financial transaction data files for each type of transaction identified in the
business analysis phase of FinTPc and specific to client’s implementation
(payments, invoices), formatted according to corporate internal format
specifications; These shall simulate corporate applications input to
FinTPc;

Database script files that generate financial transaction data for each type
of transaction identified in the business analysis phase of FinTPc and
specific to client’'s implementation (payments, statements, invoices),
according to corporate internal storage format specifications; These shall
simulate corporate applications input to FinTPc;

Financial transaction data files for each type of transaction identified in the
business analysis phase of FinTPc and specific to client’s implementation
(statements), formatted according to bank standards format
specifications; These shall simulate banking applications input to FinTPc;

a||evo

Business Information
Systems (Allevo) SRL
Sediu social:
23 Coltei St., 030245
Bucharest, Romania
Sediu executiv:
23C Calea Vitan, 031281
Bucharest, Romania
Tel / fax:
+40212554577
+40212554578
+40212554579
Website: www.allevo.ro
Capital social: 2.412.000 lei
RC: J40/2067/94
CIF: RO5258486
SWIFT PIC: PTSAROAA
DUNS: 55-244-8078
Certificat ISO 9001:2015

7\
([ 1)
)
< m| UKAS

Intertek

Certificat ISO/IEC 27001:2013
253 &
L)/

AW
mes®

uuuuuuuuuu
.......

Intertek

Finantat in cadrul POC, Axa prioritara 2, Actiunea 2.1, Prioritate de investitii 2b,
Cod MySMIS: 115724, Nr. Contract Finantare: 101/16.08.2017

Pag 10/15 11.03.2020



IFlrurests Slrusihaals
o B

UNIUNES EUROPEANA

Competitivi impreuna

Attn.: Allevo

From: Denisa Dinca a I I evo

Subject:  FinTPc AT - architecture

For each of the inputs described above, there is a related expected output in the
repository:

# Financial transaction data files for each type of transaction identified in the
business analysis phase of FinTPc and specific to client’s implementation
(payments, invoices), formatted according to banking format standards;
These shall serve to validate FinTPc’s output for banking applications;

# Financial transaction data files for each type of transaction identified in the
business analysis phase of FinTPc and specific to client’s implementation
(statements) formatted according to corporate internal format
specifications; These shall serve to validate FinTPc’s output for internal
corporate applications;

# Database script files that generate financial transaction data for each type
of transaction identified in the business analysis phase of FinTPc and
specific to client’'s implementation (statements), according to corporate
internal storage format specifications; These shall serve to validate
FinTPc’s output for internal corporate applications;

2.1.3.2 Test templates

FinTPc AT provides a set of predefined tests based on the ones identified in the
analysis phase to be relevant to the overall application testing process and that need to
be automated. From an architectural perspective, these tests are divided into two
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transaction processing mechanism of FinTPc¢ and this way also the well-functioning of all
the components in this flow. Every test is designed to be launched manually and shall run
independently of others, one at atime, on a clean environment, the simultaneously running
of other tests being restricted. This constraint ensures a non-altered test result and
reduces additional checks.

Acceptance tests are to be configured and run using the same collection of test
templates as the ones above.

The implementation of test templates is based on first mapping the tests described
in the specification document on a model that makes it easier and certainly to identify what
the user may customize in a test template, what are the constraints, what other additional
checks have to be made. Doing this preliminary step also ensure an atomic design by
eliminating or dividing test templates into individual non repeating ones.

The result of a given test is listed in a log file.
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2.1.4 Component interaction model

The diagram below shows the basic interaction actions between the identified
application components testing a specific scenario. The sample scenario consists of
testing the first step from an end to end flow of processing payment transactions -
collected from an application (used by the treasury department of a given corporation)
and exported for other banking applications. This step consists of collecting the
payments from the back office application and processing them and then held them into
an exit queue for user decision (whether to authorize them).

For the complete description of the flow, see the FinTPc architecture document.
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FinTPc AT

2 UML sequence diagram — component interaction model
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2.2 Physical architecture |

FinTPc AT has to be able to run on all architectures® supported by FinTPc, being
designed and built as a module of the main application.
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1 FinTPc’s physical architecture is detailed in the FinTPc — architecture document. Intertek
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2.3 Technology selection

able to certify this license compliance.?

The distribution model of FinTPc project is open source. Therefor the major
architectural and technological constraint is represented by the compliance of FinTPc
code and any other embedded product or library with GPL v3 license model. The design
and implementation stage will include also advanced scanning procedures in order to be

FinTPc AT has to be compliant to the same technological constraints already

covered by FinTPc, being designed and built as a module of the main application.

2 For a complete description, see the FinTPc — architecture documents.
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