1.1Introduction:

Information and communication technologies have become more phenomena
attached to activities as a whole, and with the evolving technological and modern
proliferation of companies and institutions. There have to be a certain environment to
help in the organization, the existence of the ERP system as a service on demand is
significant it is a technical system designed to coordinate all the resources, information,
and activities necessary to complete the process procedures such as accounting and
human resources and can exchange data between its various parts, and you can choose
the parts that you need only to manage your company without having to spend large
sums of money to no avail, as you can define the powers of each user of the system and
thus provides you with a new level of security for your company.

Many companies recently realized the importance and core benefits of virtual
technologies. Virtual technologies can improve the efficiency of using programs within
the company.

Advantages of this technology clearly appear on applications of programs such as

the service SaaS. 19

1.2 Research Problem:

The problems of this thesis are as follows:

e Always in small or medium-sized companies the cost of an electronic
information system cannot be provided

e There are the sheer volume of errors which are found in systems at
companies at all levels

e Most companies lack management systems and modern planning in
programming.

e The organizations always complain about the services and technical

support of information technology companies,



e Most of the old companies do not know the meaning of software

development.

Therefore we need methods to enable companies to develop their systems
depending on demand, from this the idea of the ERP system as a service on demand is

originated.

1.3 The importance of Research:

This Research help in the provision of services via the Internet, where it does not
need any certain ordnance (physical or software) needs only a device with an internet
connection, which is easily accessible from anywhere with the provision of maintenance
and updates costs with the service and the possibility to participate in what the user
needs of system services, user can take advantage of the latest applications without
having to buy them, and this research also helps in saving time and effort to the
programmers with high performance.

Always the full control of the application and not the customer where as in Cloud

ERP system your data and your application can be placed on server that you control.

Both these models provide instant gratification, taking mere minutes to be up and
running.
Ease of use, total cost of ownership, speed of implementation and the ability to

configure the solutions to individual needs and integrate with existing systems.



1.4 Research Objectives:

(ERP) system as a service on demand sought to achieve the following

objectives: -

1. The use of the advantages of ERP as a service on demand and take advantage

of these services for subscription.

2. The user can activate the software modules that provide functions that only

needed, making the system more accessible and less crowded.

3. The ability to add new functionality to the system or modify functions which

are readily available through the activation of additional software modules or

create new software modules.

4. Distribution of software, based on there is no need for the customer to purchase

the program while he can use the functions and services needed for a fee paid by,

scientifically it is like renting programmer tasks.

5. Parent company provides a system according to other non-free license allows

anyone who buys to adjust the system.

6. You can follow your subscribe to the company through a separate application (desktop

application) and by the private company profile page (the Web page).

1.5 Scope:

In this research, the focus is on the work of three units in ERP system they are:
human resources management Unit, project management unit, and Accounting and
Finance Management, this research doesn’t address the rest of the units in the ERP
system. Only the three mentioned units were because of their importance.

The focus will be on the software side and the side of the hardware (server), this
research also uses SaaS ERP to a specific number of users of the system and the time
period chosen by the customers therefore we set a price for the customer, we will not be

touching the side of security in this research.



1.6 Research Structure:

Chapter one gives introduction about the project, defining the problem,
objectives, importance and scope.
Chapter two contains two parts. Part one represents a general background about
OpenERP SaaS systems and System Requirements, part two is the related studies.
Chapter three also contains two parts, first part explains the tools and techniques
used in this project, and the second part is the UML design for the project functionality.
Chapter four contains the project implementation. Chapter five is the results and

conclusion, recommendations.



2.1 Introduction:

This chapter is divided into two sections, the first section gives general
description of OpenERP software as service, and the second section describes the related

studies to research project.
2.1.1 Open Enterprise Resource planning.

Enterprise resource planning (ERP) is business process management software
that allows an organization to use a system of integrated applications to manage the
business and automate many back office functions related to technology, services and
human resources. ERP software integrates all facets of an operation, including product
planning, development, manufacturing, sales and marketing.

Open ERP is an impressive software system, being simple to use and yet
providing great benefits in helping you manage your company. It’s easy to install
under both Windows and Linux compared with other enterprise-scale systems, and
offers unmatched functionality.

ERP software is considered an enterprise application as it is designed to be used
by larger businesses and often requires dedicated teams to customize and analyze the
data and to handle upgrades and deployment. In contrast, Small business ERP
applications are lightweight business management software solutions, customized for

the business industry you work in. [

2.1.1.1 The architecture of OpenERP.
To access OpenERP you can:
* Use a web browser pointed at the OpenERP client-web server,

* Use an application client (the GTK client) installed on each computer.



The two methods of access give very similar facilities, and you can use both on
the same server at the same time. It’s best to use the web browser if the OpenERP server
1s some distance away (such as on another continent) because it’s more tolerant of time
delays between the two than the GTK client is. The web client is also easier to maintain,

because it’s generally already installed on users’ computers. [

2.1.1.2 The main components of OpenERP. Pl
» The PostgreSQL database server:

Which contains all of the databases, each of which contains all data and
most elements of the OpenERP system configuration.
» The OpenERP application server:

Which contains all of the enterprise logic and ensures that OpenERP runs
optimally.
» The web server:

Separate application called the Open Object client-web, which enables
you to connect to OpenERP from standard web browsers and is not needed when

you connect using a GTK client.

Develops trunk application
Maintenance
OpenERP
The Community The Partners
Contri ‘gte to 9 § / Integration and
applicationt and v customer services
add ons
Customer
Experiences |

the application :
o A N

Figure (2.1) OpenERP Architecture. [*2
6



2.1.1.3 ERP modules guide
OpenERP system, which are made up of a variety of software modules, can seem

complex. In this research, you'll find introductions to ERP modules, including:

(A)  Human Resources.
(B) Project management.

(C) Accounting and Finance Management.

(A) Human Resource management. 2]

Manage the most important asset in your company: "People".

l.eave

Personal Information Attendances

Recruit Employees »-\u« 108
2w dd:m WY 0 ¢
0 » . , » m ,s;;:;. - TlmeTrackmg
3 5 :
o LN rainin
BRee ot g Expenses \ )
L
Realtime Statistic Payroll

\F\V’

N

Figure (2.2) Human Resource management.
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¢ Human Resource management features.

Key Features

N

Al

2 .,“ b*

Track time and attendances

Record timesheets. check time spent on
tasks. control your employees and project
costs.

Follow recruitment

Keep track of the recruitment process to
facilitate evaluation. Search and browse
trough your CWV base.

Reporting

Giving you a comprehensive overview of
yvour employees” timesheet and leaves in
one single dashboard.

Plan periodic evaluations

Set-up evaluation plans for your
employees and watch their evolution.
Define steps with interviews and keep
track of the progress.

f,‘i-?‘-’

Manage your employees

Enter all essential data on your
employees and oversee all important
information in your company address
book.

Centralizing your expenses

Get rid of the paper work and follow
expenses directly into OpenERP. Easy
validation, reimbursement and
re-invoicing.

Manage leave requests

Employees enter their requests (paid
holidays., sick leave, etc), for
managers to approve and validate.

Figure (2.3) Human Resource management features.

(B) Project management. [*2

A methodical approach to planning and guiding project processes from start to finish

e Project management features.

Key Features

Collaborate Efficiently

Write tasks collaboratively using a
shared pad. discuss with integrated chat.
share tasks with customers.

Schedule automatically

The scheduler will help you plan tasks
and phases according to your human
resources availability.

Sync with Emails

Save time and send/receive emails
related to your project. Communicate
with your team, customers and
suppliers.

Instant reports and analysis

Enjoy the smart user interface with
graphical statistics, Gantt charts.
calendars, etc..

Manage issues

Follow bugs and support requests.
line-up the issues on projects while
tracking your quality of service
performance.

Figure (2.4) Project management features.
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(C) Accounting and Finance Management. [1%]

Reporting of the financial position and performance of a firm through financial

statements issued to external users on a periodic basis.

e Accounting and Finance Management features.

Key Features

L L2

Smart User Interface

As an accountant, you need to be able
to record a set of operations in just a
few minutes.

Easy Payment Management

Reconcile invoices easily with
payments through bank interfaces and
check handling and printing.

Integrated Analytic accounting

Get your analytic accounting

operations integrated with timesheets,

projects, invoices, warehouse, etc.

Multi-Currency

Unlimited currencies supported with
daily automatic updates of currency
rates.

Multi-company

Get your consolidated trial balance
and consolidate statistics in real time.

o0

-8

Invoice Control

Get clear visibility of invoices awaiting
from your supplier, control and validate
them without re-encoding.

Automate your Follow-Ups

Set-up and automate follow-ups to get a
pericdical financial overview and get paid
quickhy

Easy reconciliation

OpenERP helps you to easily reconcile
invoices and payments using the manual
approach or the automated wizard.

We support your country

We support: US, FR. IN. UK, ES, CH + 20
other countries

Dashboard & KPIs

Get customizable real time statistics with
drill-up, drill-down, filter, drill-across data.

Figure (2.5) Accounting and Finance Management features.



2.1.2 Software as a Service:

Software as a Service describes any cloud service where consumers are able to
access software applications over the internet. The applications are hosted in “the cloud”
and can be used for a wide range of tasks for both individuals and organizations.

Enterprise users are able to use applications for a range of needs, including
accounting and invoicing, tracking sales, planning, performance monitoring and
communications.

SaaS is often referred to as software-on-demand and utilizing it is akin to renting
software rather than buying it. With traditional software applications you would
purchase the software upfront as a package and then install it onto your computer.

The software’s license may also limit the number of users and/or devices where
the software can be deployed. Software as a Service users, however, subscribe to the
software rather than purchase it, usually on a monthly basis. Applications are purchased
and used online with files saved in the cloud rather than on individual computers.

Saa$S customers have no hardware or software to buy, install, maintain, or update.

Access to applications is easy: You just need an Internet connection. [l

Why we use? 1%
e High Adoption: SaaS applications are available on almost all devices - anytime,

anywhere. Since most people are familiar with how to use the Internet, the learning

curve is lower and adoption rates are high.
e Lower Initial Costs: Since SaaS applications are subscription based, there is no

license fee and hence lower initial costs. Also, as the SaaS provider manages the IT

infrastructure, it lowers the IT costs for hardware, software and resources.

10



e Seamless Integration: With true multitenant architectures SaaS can scale
indefinitely to meet customer demands, and many SaaS providers also offer

customisation capabilities to meet specific needs.

e Data backup and recovery: Data is stored in multiple data centres to ensure that
in the event of a disaster, the other data centres can continue delivering the service.
SaaS solutions also eliminate the painstaking task of taking backups every week by
triggering automatic backups without user intervention, thus ensuring the integrity

of company data.

Figure (2.6) Software as services importance. [*°]
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2.1.3 SaaS ERP:

SaaS is a method of deploying ERP software in a hosted or on-demand
environment. Unlike the traditional method of purchasing ERP software licenses, the
software as a service software model allows for the ERP software package to be rented
or licensed for a protracted period of time. The ERP software is hosted on the ERP
developer’s web server.

While there are many advantages to the software as a service software model,
this type of ERP software is not ideal for every organization. The SaaS software model
offers a lower cost entry point and provides additional benefits such as reduced time to
implement, limited need for technical support and infrastructure, and a more predictable
expenditure cycle.

On the converse, the software as a service software model includes disadvantages
that must be reviewed as part of the ERP business case.

Not all ERP software vendors offer a SaaS software model and those that do may
limit the ability to customize the software. This can limit the available options for ERP

software and deter those organizations that prefer a highly customized ERP solution. [*7]

+» SaaS ERP Purpose :
The goal of software-as-a-service (SaaS) ERP hosting is to reduce: [
e Costs software.
e Hardware.

e Maintenance.

12



e Software As Service ERP feature :

Qualifying ERP SaaS Expectations

Low initial investment

C h ea p * Low monthly service fee

Minimal maintenance/upgrade cost

» Fast software installation (provisioning)
ADIC » Fast ERP implementation
e Fast Upgrades

A4

o Address business exceptions without customizations
- oll= e Software conforms to business user
» Easy to model/change ERP configurations

4

o Formal training not required
- ® Justin Time Training
e Self-Evident

V' \

Figure (2.7) Software as Service ERP feature. 14l
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2.2 Previous Studies:

2.2.1 Cloud ERP: a New Dilemma to Modern Organizations Authority
Guo Chao Alex Peng and Chirag Gala (2014). 1

The Consultation of paper aimed to explore potential benefits and barriers
associated with the adoption of cloud ERPs. A set of in-depth interviews were
conducted with 16 ERP and cloud consultants. The findings, derived from a thematic
analysis, identified that whilst the economic and technical benefits promised by
cloud vendors are attractive, the success of cloud ERP adoption can be affected by
critical challenges related to diverse organizational factors as well as with current

legal and technical complexity in the cloud environment.

Results:

The results of this study have important practical and research implications.
In practical terms, the research findings provide valuable insights to support CEOs
and in-house IT managers in the process of strategic planning and decision making
towards successful cloud ERP adoption. In particular, the identified cloud ERP
benefits and barriers can serve as the foundation for managers to carry out Cost vs.
Benefit comparison and analysis as a part of the feasibility study of their cloud ERP
projects. On the other hand, the list of barriers presented in the paper highlights some
of the most crucial issues that cloud ERP providers should strive to improve, if they
want to make their products and services become more widely used in the industry
and consequently facilitate the ERP transformation initiated by innovative cloud

technologies.
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2.2.2 ERP Software as Service (SaaS): Factors Affecting Adoption in South
Africa Authority Motheo Lechesa, Lisa Seymour, Joachim Schuler (2014). 21

The Consultation of paper affect the adoption of ERP SaaS in South Africa.
Using interviews and qualitative data analysis, this study
Developed a model that explains the factors that affect the adoption of ERP SaasS.
Network limitations, customization, security and cost concerns were raised as dominant
factors affecting the adoption of ERP SaaS. The research concludes by suggesting that

over time the adoption of ERP SaaS should increase as the technology matures.

Results:

In general there is a lack of empirical research about Software as a Service (SaaS)
in South Africa. This paper has made a first attempt. The research on the same subject
focusing on certain industry or type of organization could also be useful. For instance,
the research could focus on the factors affecting adoption of ERP SaaS in Small and
Medium Enterprises in South Africa. The results of such research could be consistent
and more concrete without generalizing amongst participants operating in different

industries.
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2.2.3 Determinants of Saas ERP System Adoption Authority Ravi
Seethamraju, the University of Sydney (2013). [

The Consultation of paper determinants for the adoption decision and analyses
benefits and challenges. According to study, low total cost of ownership, low initial
investment costs, potential willingness of the vendor to participate in co-creation of
value for customers, continuous improvement of the product offerings and generic
benefits of implementing an integrated ERP system are determinants of SaaS ERP
adoption decisions by SMEs. Competitive pressures faced by the enterprise, external
factors, concerns on the security and integrity of data have no influence on adoption
decision, according to this study. Instead, SaaS ERP vendor’s long term reputation,
promised shorter deployment time, total cost of ownership, willingness to listen and
continuously improve the product, vendor’s ability and willingness to support customers
throughout the product life cycle are the factors that would attract SMEs towards SaaS

ERP systems.

Results:

SaaS ERP systems are considered the best option for SMEs to take advantage of
the benefits of ERP systems without associated prohibitive costs of IT infrastructure,
software, upgrades and maintenance. Empirical research on SaaS models in general and
SaaS ERP systems in particular is limited. Filling this research gap, this study analyzed
the factors influencing the decision to adopt SaaS ERP systems in SMEs and their
impact on performance. Low total cost of ownership, willingness of the SaaS vendor to
work with the customer, reputation of the SaaS vendor in the SME community are some
of the key determinants of adoption decision.

Even though SaaS ERP system offers ’pay per use’ model without any lock-in
contracts, it is not easy to deal with the change management related issues in case of a

switch from one vendor to another.
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2.2.4 Enterprise 2.0 — is the market ready? Authority Dragos Marian
Mangiuc, the Bucharest Academy of Economic Studies, Romania (2011). &I
The purpose of paper is according to technology development and commonness
of (cloud) market companies of all sizes evaluated their general audition using (SAAS).
This research conducted a field study during the last past years among the Romanian
and foreign companies to find a fair and rational answer to this question “Is the market
ready for these technologies or did they come too soon?”” The paper is a part of a larger

research performed by the author in the field of Enterprise 2.0 technologies.

Result:

(SAAS) is not able to provide new and effective benefits for the model of
systems distribution for the two ranks, rank one is special for the users and always about
reduction of the cost and latest version reach of the applications of the systems they use,
the second rank is special for the systems developers because it is able to get feedbacks
from the users and answer their requests which will lead to reduction on development
cost and increase in benefits rates accordingly.

From this we will have a logical result which is (SAAS) is not a good service of
this kind from all perspectives and can noticeably reduce the cost of repairing network

and devices.

2.2.5 Adoption of ERPs in a Medium-sized Enterprise — Authority Ravi
Seethamraju, Jaya Seethamraju (2008). 4

By looking on the problems and restrictions over medium and small companies
on their reliance on technology innovations. This research studied challenges and
opportunities on their decisions of adopting (ERP) system this study noticed something
more important than this which is the existence of financial resources shortage and the
evaluation and testing of the appropriate systems, implementation of study projects

facilitate vision and controlling of data generally.
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Result:

It is expected that this study would have outputs on flexibility and ability to cope
but we should activate and make use of (ERP) basic system with noticeable cost
reduction by this the study will introduce excellent opportunities to medium and small
companies so they can symbolize their processes, practice information management and

compete internationally.

2.2.6 Summary of previous studies:

According to the studies above, we note that most of the countries in the world
wants to impose and control ERP for each large, medium and small companies, but we
have introduced service model upon request in order to minimize the challenges facing
most small and medium-sized companies in order to reduce the cost of software and
hardware maintenance, and is also known that on-demand service model reduces all of
the effort, time and cost, so the ERP system as a service upon request of the best systems
in the world and currently.

These studies and the results are excellent because it motivated us to work ERP
system as a service upon request of the Sudanese companies, and seemed to enter the
system in the last two years to Sudanese companies and became a deal with a smooth
and very easy, and this system with Sudanese companies solve the problem of
permanent and persistent faults.

It can also Sudanese companies to thrive in the near future ERP systems as a

service on demand.
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3.1 Introduction

This chapter is divided into four sections; the first section describes the system
requirements.

The second section describes the system techniques, which used in system.

The third section describes the authority System, the fourth section describes the

system analysis using UML technology.

3.2 Requirements System:

3.2.1 Functional Requirement:

e Customer data recording:
The registration of all customer data on the page and that client to take
advantage of system services to enable.
* The possibility of modifying the data:
If the customer has an account on the page he directly go to his profile
and follow all required procedures.
* Query for the client's account:
Help is provided by supporting customer's desktop by an application.
e confirm the registration number of the company and the customer by
E-mail:
In order to help be sent his private data and security number quickly and
with less effort.
e Isattached to the customer's application by E-mail.
The purpose is to help to upload the application and how to install it in

detail and other procedures.
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e Registration of all customer data and users of your system in the
client's page:
- For the benefit of the customer upon request to see his information only

users of the system.

-To benefit the page for the system manager.

3.2.2 Nonfunctional Requirements:

o System availability:

- Ease of use of the system.

- Speed access to system services.

- The possibility of using the system at any time.

- The possibility of using the system from any device with any

specifications.

e System reliability (Dependability):

To provide a system that works well and reduce errors by the ratio, there
IS no error-free system, but the endeavor is to create a system in which

what can have less error rate.

o [Effectiveness of the system (Efficiency):

If the number of users is large effectiveness of the system is good.

e Interoperability

The system is characterized by fully harmonic between units in terms of
design and development.

e Scalability

The system’s ability to deal with increasing amounts of work.
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3.3 Technologies to be used

3.3.1 SaaS:

Software as a service (SaaS) software is a method of deploying ERP software
in a hosted or on-demand environment. Unlike the traditional method of
purchasing ERP software licenses, the software as a service software model
allows for the ERP software package to be rented or licensed for a protracted
period of time. The ERP software is either hosted on the ERP developer’s web
server or via a third-party provider commonly referred to as an application

service provider.

Why we used? €]
o No additional hardware costs; the processing power required to run the
applications is supplied by the cloud provider.

No initial setup costs; applications are ready to use once the user

(@)

subscribes.

o Pay for what you use; if a piece of software is only needed for a limited
period then it is only paid for over that period and subscriptions can usually
be halted at any time.

o Usage is scalable; if a user decides they need more storage or additional
services, for example, then they can access these on demand without
needing to install new software or hardware.

o Access to Software as a Service is compatible across all internet enabled
devices.

o As long as there is an internet connection, applications are accessible from

any location.
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Future of Software as a Service:

SaaS is becoming an increasingly prevalent delivery model as underlying
technologies that support Web services and service-oriented architecture (SOA)
mature and new developmental approaches, such as AJAX, become popular.
Meanwhile, broadband service has become increasingly available to support user

access from more areas around the world.

3.3.2 Odoo:
The new version 8.0 of OpenERP/Odoo introduce a new ORM API.
It intends to add a more coherent and concise syntax and provide a bi-directional
compatibility.
The new API keeps its previous root design as Model and Record but now adds new
concepts like Environment and Record set.
Some aspects of the previous API will not change with this release, e.g. the domain

syntax.

Figure (3.1) Odoo Definition. ¢!
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3.2.2 Python
Python programming language, from high-level languages, characterized
simply written and read, easy to learn, use the object-oriented programming style
(OOP), open source, and scalable. Python is the language of explanatory
language, multi-purpose and are widely used in many fields, such as building
independent software using the graphical interfaces known in the work of Web

programs. [']

Why we used?
o Isvery flexible language.

o Increasing popularity in the scientific community.

3.3.3 PostgreSQL.:

(Pronounced "post-gress-Q-L") is an open source relational database
management system (DBMS) developed by a worldwide team of volunteers.
PostgreSQL is not controlled by any corporation or other private entity and the

source code is available free of charge.

3.3.4 XML:

Extensible Markup Language (XML) is a markup language that defines a
set of rules for encoding documents in a format which is both human
readable and machine-readable. It is defined by the W3C's XML 1.0
Specificationand by several other related specifications all of which are free open

standards.
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3.3.5 HTMLS5:

HTMLS5 is a core technology markup language of the Internet used for
structuring and presenting content for the World Wide Web. As of October 2014
this is the final and complete fifth revision of the HTML standard of the World
Wide Web Consortium (W3C). The previous version, HTML 4, was standardized
in 1997. [

3.3.6 XML-RPC:

Is among the simplest and most foolproof web service approaches that

makes it easy for computers to call procedures on other computers.

Why we used?
- XML-RPC emerged in early 1998; it was published by User Land Software
and initially implemented in their Frontier product.
- XML-RPC uses the HTTP protocol to pass information from a client
computer to a server computer.
- XML-RPC and web services, however, the Web becomes a collection of
procedural connections where computers exchange information along tightly

bound paths.

3.3.7 Bootstrap:

Bootstrap is a powerful front-end framework for faster and easier web
development. It includes HTML and CSS based design templates for common
user interface components like Typography, Forms, Buttons, Tables and many

other as well as optional JavaScript extensions.

Why we used?

Bootstrap also gives your ability to create responsive layout with much less efforts.
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3.3.8 CSS:
Cascading Style Sheets, fondly referred to as CSS, is a simple design

language intended to simplify the process of making web pages presentable.

3.3.9 Tornado :
Words of third-party networks simultaneously library can be a way for

thousands of open connections making it ideal. [

Why we used?
- It makes the server is always open.
- Ease of dealing with the next request from the client.

- It makes a long-term contract for each user.

3.3.10Peewee:
Peewee is a simple and small ORM. It has few (but expressive)

concepts, making it easy to learn and intuitive to use.

Why we use?
- Small, expressive ORM.
- Deals with the data base in terms of adding, deleting, and modifying.
- Written in python with support for versions 2.6+ and 3.2+.
- Built-in support for postgresql.

Flask Web framework.

3.3.11 ERPpeek:
The library provides few objects to access the OpenObject model and the
associated services provided by the Odoo XML-RPC API.

3.3.12NetBeans:
NetBeans is a Java-based integrated development environment (IDE). The

term also refers to the IDE’s underlying application platform framework
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3.3.13 Java:

Java is a programming language expressly designed for use in the
distributed environment of the Internet.
It was designed to have the "look and feel" of the C++ language, but it is

simpler to use than C++ and enforces an object-oriented programming model.

3.3.14Eclipse:

Eclipse is a Java-based open source platform that allows a software
developer to create a customized development environment (IDE) from plug-in

components built by Eclipse members.

3.3.15 Mozilla Firefox:

Mozilla Firefox (known simply as Firefox) is a free and open-source web
browser, the Mozilla Corporation. Firefox is available for Windows, OS X and

Linux operating systems.

3.3.16 UML.:

Unified Modeling Language, or UML, provides an overview of the most
important diagrams used in the visual modeling of computing programs.

The article is ideal for those who have little knowledge of UML concepts,

including managers as well as novice practitioners.

+ Behaviour diagram:
1. Use case diagram.
2. Activity diagram.

3. Sequence diagram.
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3.4 Authority of System:

The nature of work in institutions require that some of the processes depend on
a specific person that person has the powers of the authorized person to perform this

work.

* Supports program (Open ERP) this type of procedures through the establishment of

groups and control the show and hide or outsource some of the powers of these groups.

* In the program (Open ERP) in this research was clarified through:

1. We amend a group to the director of the company, which has registered only
from within the site:
It is a specific powers to the director of the company.

2. After you enter the director of the company in the group in question is assigned
a shelf life:

(Access Read, Access Write) only to users of its system.

» Manager can control the system in his account through the site.

* The possibility of modifying the company's account through a personal page for the
system administrator at the site.

* Traceability of the company account through (Desktop App).

* The possibility of correspondence through the company's main page complaints and
suggestions.

+ allows the manager to give each user its own validity.
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3.5 System Analysis:

3.5.1 USE CASE DIAGRAM:

uc Use Case SAAS ERP

SAAS ERP System

MAKE A REPORT MODIFY ACCOUNT

n.{;’,xir.\ddude»

7

-

.~~~ wincludes

SEND TO E-MAIL

™

~
“
S
~

COUSTMER SUPPORT
T customer{sponsor)
«extends
A%

-

.
!
¢
wincluden
|

1" wincludes

wincludes | o) ECTNUM USERSE

TIME

SEND INFORATIONS

|
| «includes

H«ndude»

Figure (3.2) Use case Diagram for System.

system

MONITER SERVICES

|
|
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
l
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3.5.2 SEQUENCE DIAGRAM:

3.5.2.1 Diagram of Create service for system side.

sd creat service

7

I

customer
|

complete registeration{)

show messege()

{ __________________

O

databsse

send comny id in custome emaill)

oreat database by compny namE::-___
-

oeat awanted users()

eat username and password of customer()
|

Install the required modules)

oest compny id in our database()

-

saved in customer,s database()

|

Figure (3.3) Sequence Diagram create services system Side.
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3.5.2.2 Login Diagram Administrator Side.

O O O

interface datsbase
1

I
I
I
I
I
I
I
I
I

valid user()

L

check user details()

valid user()

<§: _______________________

sucssful()

e atataln

R

unvalid()

sorry try agin{)

Figure (3.4) Sequence Diagram login for Administrator Side.
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3.5.2.3 Login Diagram user Side.

i O O O

coustmer&user interface system datsbase
]
| I
I
I
I

I
I
I
legin() :

|
|
|
|
|
|
|
|
rede

valid user()

-

check user details()

valid user()

.<:_: _______________________

sucssful()

e ks

unvalid{)

sorry try agin{)

Figure (3.5) Sequence Diagram login for user Side.
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3.5.2.4 Registration Diagram.

EW

O O O

interface system database

Inter infof)

register()

sorry invalid user()

[ m e e e e e e

select modules()

o e L L e

selected modules()

authentcation from user()

.
|

authentcation from user()

e unauthorized user()

wrong()

o et T

[
i

selected()

paymenty()

.{ ______________________

select number of users and time()
[

authenticated|)

Figure (3.6) Sequence Diagram registrations for user Side.
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3.5.2.5 Buy Diagram.

QO O O

customer interface system database
I
I I

I
| :
! I
! I
! I
! I
! payment|) |

select bank and oredit card infi()
-

e L PP PP

send data()

sucssful()

i i i i i i i i i i P i i P P e P P P P

oreat database system()

o

saved()

send information and id()

e L

Figure (3.7) Sequence Diagram payment for user Side.
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3.5.2.6 Modify Diagram.

sd modify Account

; 0 0

customer i system database
I

edit()

|

ched data()

e e e T L T T

complete edit()

e

try again{)

m{ ....................

Figure (3.8) Sequence Diagram modify for user Side.
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3.5.2.7 Payment External Diagram

sd payment

: 0, O 0

customer interface system database
[
1 I I
I
I
I

|
|
payment() _;

P

inter your card()

cheak card|)

e

send card details()

valid card|)

R s

discount amount()

e LT

saved details()

sucssful payment()
invalid card()
somy invalid card()

invalid()

m.( _________________

Figure (3.9) Sequence Diagram External payment for user Side.
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3.5.2.8 Customer Support Diagram

sd support coustmer

: 0, O 0

customer interface system database
| | I

send message()

|
|
|
|
|
I
|
|
|
|
|
massage() |

|
|
|
|
|
|
|
|
|
|
|
|
|
|
ol

save massage()

g

saved|)

recive message()

sucssful ()

e

sucssful massage()

e L

recived message()

replay customer(

..::. .....................

receiving response()

s s s s s o s s s s 7 s e s s e

i

Figure (3.10) Sequence Diagram support for user Side.
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3.53ACTIVITY DIAGRAM:

actACTIVITY SAAS ERP

Customer Admin System

register select modules
. 5 select modules details

Initial

invalid

creat Services )
Send info to E-MAIL )

"

END

7

(

Chedk Admin
\/ yes{this admin)

coustmer{company admin)

modifiy Account

customer
support

end

Figure (3.11) Activity Diagram for System.
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4.1 Introduction:

This chapter shows how the system works and includes:
The design of the database system, and how the system works from the Web page, and

explain how to use the desktop application.

4.2 Database System:

The design of the database described in the appendices.

4.3 How The System Works:

4.3.1 Process of server running:
The operation of the server is divided into two main sections:
1- Database Server:
The server receives requests for the creation customized order and send
message to E-mail and modify the system upon request with the knowledge that

the requests come from (Project Server).

- C:\Python27\python.exe - B

3D By g S

Jaiting For Connection...
' Got connection from', {"127_8.8.1°, 49389>>

rying to get connection

Figure (4.1) Running Database Server.
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2- Project Server :

The server dealing with the contents of the website to access the pages of the
system and communicate with system administrators and sign in to your customer
system, It also sent requests for registration and requests for modifying the system

to the (Database Server).

® CAPython27\python.exe = B

onnecting. ..
onnected?
PEEWEE HERE

Figure (4.2) Running Project Server.

4.3.2 Registration process:

e 192.168.43.212:8080/pric

Login Pricing About Us Contact

professional Version professional Version professional Version
Employee self-service Visibility Maintain a comprehensive receivables history
Central hub of all Human Resources information Coliaboration Manage outstanding and historical receivables
Easy.effective security and system administration Control to Drive On-Time Delivery Process deposits

Figure (4.3) pricing screen.
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The customer enter his own information to complete the registration:
1- Enter the Main information of customer:
a) First name.
b) Last name.
c) User name.
d) Password.

e) E-mail.

It 192.168.43.212:8080/pro-price

¥

BUILD YOUR PROFILE

This information will let us know more about you

REGISTRATION DATILS SYSTEM PAYMENT

professional version

FIRST NAME LAST NAME

USER NAME PASSWORD

Figure (4.4) Screen shows the main information of customer.
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BUILD YOUR PROFILE

REGISTRATION CHOOSE DATILS SYSTEM

professional version

FIRST NAME LAST NAME
Motaz Mohmmed
USER NAME PASSWORD

uo e

EMAIL

mo3tz0905@gmail.com

This information will let us know more about you.

PAYMENT

Next

Figure (4.5) Screen shows the process of filling the main information in website, then

press the (next) button to move to the next page if all field is correct otherwise if field

incorrect Figure (B.1) is appear. .
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2- Choosing System modules :
A. Human Resource Management Unit.
B. Project Management Unit.

C. Accounting Unit.

[E

BUILD YOUR PROFILE

This information will let us know more about you.

DATILS SYSTEM PAYMENT

What are the systems that you need?

HUMAN RESOURCES MANAGEMENT UNIT ‘

PROJECT MANAGEMENT UNIT ‘

ACCOUNTING UNIT ’

Previous

Figure (4.6) Screen shows process of selecting the systems that needed by the

customer in his own company.
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C [ 192.16843.2128080/pro-prices

BUILD YOUR PROFILE

This information willlet us know more about you.

CHOOSE DATILS SYSTEM

WWhat are the systems that you need?

HUMAN RESOURCES MANAGEMENT UNIT l

PROJECT MANAGEMENT UNIT ’

ACCOUNTING UNIT

Previous

Figure (4.7) Screen shows process of selecting the systems of consumer on-site,
then press (next) button to move to the next page if field is selected otherwise if
field empty Figure (B.2) is appear.
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3- Enter the details information of System:
a) Number of Users.
b) The period of time for subscription.

¢) Company name.

[ 192.168.43.212:8080/pro-price#
S o

BUILD YOUR PROFILE

This information willlet us know more about you.

DATILS SYSTEM

COMFIRM LIST OPTION.

NUMBER OF USER The length of time to use the system
1 Month

Company Name

Previous

Figure (4.8) Screen shows information of the system chosen by the customer at the

site.
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[} 192.16843.2128080 pro-prcet

BUILD YOUR PROFILE

This information will let us know more about you.

DATILS SYSTEM

COMFIRM LIST OPTION.
NUMBER OF USER The length of time to use the system
5 1 Month

Company Name

mash|

Previous

Figure (4.9) Screen shows the process of filling the details information of
Customer in website, then press the (next) button to move to the next page if all

field is correct otherwise if field incorrect Figure (B.3-B.4) is appear.
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4- Insert the credit card information for purchase:
a) Choosing customer bank.

b) Enter account number.

C' | [ 192168.43.212:8080/pro-priceé

BUILD YOUR PROFILE

This information willlet us know more about you.

REGISTRATION DATILS SYSTEM PAYMENT

Payment o [
S -2 O] =

Bank Name

‘ Khartom Bank

Account Number

12131415

Previous FINISH

Figure (4.10) Screen shows the process of filling the purchase information of

Customer in website, then press the (finish) button finish the registration
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5- Registration success process at the site.
In this process the site shows a message that Registration has been
successfully completed and is confirmed in customer e-mail when System is

ready.

17 192.168.43.2128080/pro

Secssccfly!

thanks,when your system is ready we will send you an email

Figure (4.11) Screen shows that all information is correct, and Registration has
been successfully completed and is confirmed in customer e-mail when System

Is ready.
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4.3.3 Creating the Database System:

r C\Python2T\python.exe

S e pyE PR

faiting For Connection...
('Got connection from', ('192.168.137.5@', 54488))
rying to get connection
hread started
ccepted a connection
rying to get connection
he database does not exist and creating it
atahase created Successful
onnect to datahase las
onnected to database las
hange admin username and password for database las
finshed changes for datahase las
login as admin for datahase las
in as admin for database las
reate user as admin for database las
reated user as admin for datahase las
reate useres for database las
reated useres for database las
Install project for database las
1 module(s) selected
15 module(s) to process:

to install  mail

to install  project

to install  analytic

to install  auth_signup

to install  hase_setup

to install  hoard

to install  decimal_precision

to install  email_template

to install  fetchmail

to install  portal

to install  portal_project

to install  procurement

to install  product

to install  resource

to install  share
project instaled for datahase las
Login as a user for datahase las
eactivate the adminstaration account for datahase las
Done with datahase las

Figure (4.12) create the database for system chosen
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4.3.4 Account confirm process by E-mail:

The customer enter his E-mail and make sure that confirm massage of
system arrive and massage contains:

a) Company ID.

b) Username.

c) Number of users.

d) Expire Date.

e) System Link.

f) Attachment file.

Confirm Registration nbox & 58
larvaerp@gmail.com = 12:26 AM (0 minutes ago) L

dear : motaz

‘Welcome to larvaerp company !

your company mash now under our conseder

your system is ready !

Account info
company D is ;3 (allof the users most know the company ID for Loging to the System)
Username : uno
number of users : 5
expire Date : 12M1/2015 12:21
your requisted users are ready but you must edit it from inside by giving them names and passwords the System
and pleas downlode the floder in the attchment

our website http./172.27.130.65:2020

best regards

This email has been checked for viruses by Avast antivirus software.
hitps:ifw ww.avast. com/antivirus

¥ Attachment.rar

Figure (4.13) Screen shows the massage that sent to customer contain System
information, also its E-mail has (attachment) which contains (Usage information

booklet), and (Desktop app).

49



4.3.5 Login process.

Access to log in page and enter the data sent in the customer E-mail:
a) Company ID.
b) Username.

c) Password.

Company ID

Username

Password

SignIn

Cancel

Figure (4.14) Screen shows login process to system.
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» Users of the system is divided into three main sections:

1- Administer.

It responds to messages received from the participants and visitors and controls

(Access Right) and (Groups) processes.

Cancel

Figure (4.15) Screen shows (Admin) process filling login information to access

System from website, then press on (sign in) button to move to the next page if all

field is correct otherwise if field incorrect Figure (B.5) Is appear.
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Coustmer Support

Name: motaz

Message: please help me ! my system

=D

email: mo3tz090s@gmail.com

Figure (4.16) Screen shows all the messages customer and visitors that sent
complaints or proposals at the company's website which on a (Admin) page, with

the possibility of a response from the same place (Reply) or (Delete).

Company Name: mash

Company ID: 3

Inestalled module :

Project Management
number Of Useras: 5

Expire Date: 2015-11-12 12:21:11 705000
email: mo3tz0905@gmail.com

Figure (4.17) Screen shows all the reports of all companies registered on the site,

With the possibility of sending messages to Customer of the system
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2- Company Admin.

The system administrator has the access of modification users.

Cancel

Figure (4.18) Screen shows (Company Admin) process of filling login information
to access to his profile in site, then press on (sign in) button to move to the profile page

if all field is correct otherwise if field incorrect Figure (B.5) is appear.
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To System Edit Profile

Cancel

Figure (4.19) Screen shows (Admin profile) which contain all company

information.
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» Divided Profile page into:

1- Edit Profile:

Access to the official site and access to the personal account page (Company-
Admin) and access to modify the system information:

a) Number of User.

b) E-mail.

c) Date.

d) Modules.

After entering this data, the system requirement to input your customer

account number until the modification process successfully.

Edit Your Account

Enter Edit Number Users

Enter Edit Your Email

Edit time to use the system

Choose Modules:

B Human Resources Management Unit.
Project Management Unit.
|| Accounting Unit.

Bank Name

Khartom Bank W

Enter Account number

ENIER ACCOUNT nUmoEr

Worring: Unchecking Module Mean Deleteing it !!

UPDATE

Logout&Cancel

Figure (4.20) Screen shows edit process to main information of company
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2- To System:

This process is entering its system and deal with the users of the system, and

has the independent properties.

LV or Cancel
Project Management
Task £ Record fimeshet nes pe tasks
Modules (] Genarate bk fiom sl ordars
Local Madules [ Use ntegrted cllbortive noe pads o tsk
Aops (] Al tack deegaion
L5 Planning [ Manage ime esfimetion on tasks
Configuration Working time unit Hourg) "
Prect [ Log wark actiies on tasks
Generel Settings
— Helpdesk & Support
Companizs Support (] Track sstes and bugs
lsers (] v working tme n sstes
Usars
Translations
Load a Translation

Figure (4.21) the process of entering the system by (Admin) and deal with it.
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3- Company User.
Using the company's system.

Messaging

Whole Company

(enerel amnounces for ll emplayess

Messaging
ot e Whole Company : Project Management application installed!
anage mlteve pojects and fasks. You can deegate tasks, ack task
To:me work, and review your planing. .. r2ad ore
mash updated document * motaz , user! , user2 and 3 more nofified * 3 days ago * ke
Tedo
‘ Whole Company : Welcome to Odoo!
Arces Yourhomepage is a summary of messages yu recened and key infrmation
about documents you folow
My Groups
The...read more
Whole Company o mesh updated document ez user use a3 more nofied 3 dys g e
Joina group

Figure (4.22) Screen shows the process of entering the system by (Users) and deal
with it.
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4.3.6 Process of activating the user:

Access the system and deal with the system and activate the users of the system

by (Company admin) account.

U59f5 ﬂ Requiar users only o shere ser) x
s
" 0 lame Login Language Latest connection
Hodules
" [ miz n Engleh flnzts
0cal Modues
| [ used Ul Engleh 20t
s
s A sl Englsh
[ el st Engsh
Configuration
e [ e ugerd Engish
e
24 [l Englsh
General Sttngs 0 :
Compnies
Companies
Users
Translations
Load 3 Trangaion

Figure (4.23) Screen shows process of entering to (users), and the possibility of

activating the users in figures (C.6-C.7-C.9) screen and modify user data (C.8).
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4.3.7 Process Complaints and suggestions:
Customer or visiting can communicate with the company's own the website by

E-mail messages.

Contact Us
Complaints And Suggestions

Please send message
We'l solutions available

Wour Name * E-mail address *

Message *

Figure (4.24) Screen shows process of sending complaints and suggestions by

customer or visitor to (website Admin).

59



4.3.8 Process monitor Account:
The process by which the customer able to control his personal account by

(Desktop app).

A. Installing application from Attachment file came with confirm E-mail.

Attachment.rar

Figure (4.25) Screen shows download the file from e-mail in the desktop, and can
know the installation steps in the screen figures (C.1-C.2-C.3-C.4-C.5).
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B. Enter (Company ID, Username, Password)

After you install the program and open it must be enter data of Company
Admin.

Welcome LARVA App Login

ID Company:

Password:

I

Figure (4.26) Screen shows the main interface of Desktop application.
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Welcome LARVA App Login

ID Company:
2

Username:

i

Password:

Figure (4.27) Screen shows process of filling customer information (Company-

Admin) in desktop application, then press on (login) button to move to the profile

page.
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C. Showing all system-specific data with access to my System.

Your Information Company

Company Name: mash

UL Motaz Mobkmmed

Email: mo3tz0905@gmail com

Users: 5
Expire Date: 2015-11-09 17:52:19.393

Modules:

Project Management ,

day left: 28

Figure (4.28) Screen shows all Customer information (Company Admin) in

Desktop app
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D. The official website of the system if (to System) button is pressed.

€ = C[1192168432128080/home

describes any cloud service where consumers are able o
access software applications over the infemet...

Figure (4.29) Screen shows official website of the system.
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5.1

Introduction:

This chapter is section discusses the final results of the System, and the second

section discusses the conclusion and recommendations.

5.2 Results:

The final results include:

Conversion of rent to buy the product and the product is low cost of the program
and the hardware and maintenance.

Dealing with system is online so we didn’t need devices with high options

SaaS applications are available on almost all devices - anytime, anywhere.
Apply the concept (SAAS) application in practical system (OpenERP).

The ability to share data easily between different departments in the organization.
SAAS is lowers the IT costs for hardware, software and resources.

Provide features are regularity of work and invest a lot of time and efforts because
most regimes in the old companies abound where mistakes.

SaaS providers also offer customization capabilities to meet specific needs.

It was reached that there is no better way whatsoever from the use of this type of
system to make harmonious corporate information systems and provide a lot of
disbursements to organize and speed up the processes within the organization.

SAAS ensure the integrity of company data.
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5.3 Conclusion:

Pen age began to be broken ... and its edges torn
Wind take what is left in our hands from the moment that brought us together in
unique brotherhood ... we met ... we separate ... we went back ...
Then here we go ... knocking the doors of departure to meet the cross road ... and the
end point.

We put the final touches a trip that lasted for five chapters between thinking and

prudence in...... (Software as services ERP system).

The trip was very hard to elevate the mind and the ascension varying ideas.........
This effort is the effort of our eyeballs we don’t claim perfection, but we did our best
so if we reach the goal our objective will be met and if not then we have the honor of

trying and learning.
And finally ...
We hope to obtain acceptance and deliver satisfaction

Oh God, pray and solute our beloved Prophet Muhammad and his family and peace.
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5.4 Recommendations:

There is no perfect work but what we did is a launch for a big project we recommend

the following:

1-
2-

Adoption of the project by a big company to be developed at future.
When applying the system as a service upon request we recommend that the
implementing team should have implementer and business consultant because

this is a cause of success.

Link the proposed system with all governmental companies for the possibility of
future expander to e-government.

Actual application for the SAAS ERP.

More care must be to information systems and specially organization
management because it works in facilitating lot of work and reduction of effort.
We recommend finalizing other ERP department cause they are linked and
relay on each other

Focusing on the security aspect on SAAS ERP.
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Appendices

1- Appendix A:

Database system:

(1) Table Name: Company

ahmedco
mash

Daal
petronas
Zain

MTH
sudani
one s3econd
morjan
3ariy
alrashid
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Figure (A.1) Company
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(2) Table Name: Person part 1:
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Figure (A.2) Person part 1
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(3) Table Name: Person part 2:
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Figure (A.3) Person part 2
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(4) Table Name: Contact:
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name message  email

character vai text character varying(255)
motaz please helpmo3tz0905@gmail. com
mohammed  Hi garmer. 1990@hotmail. com
All good morninalikol2@gmail.com

3ara hello sarol31@hotmail. com

ahmed good job  hamadof9@gmail.com

Figure (A.4) Contact
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2- Appendix B:

System validation

1- Validations of Registration.

Wrong

Pleass fill all filed first ;)

Figure (B.1) Validations of Registration.
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2- Validations of choose modules.

Wrong

You must choice at least one Module )

Figure (B.2) Validations of choose modules.
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3- Validations of details modules.

Wrong

Pleass fill number of users with numbers )

Figure (B.3) Validations of details modules.
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4-  Validations of company name.

Wrong

This Company Name is alrady Exist :)

Figure (B.4) Validations of company name.
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5-  Validations of company name.

Figure (B.5)validation login
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3- Appendix C:
1- Install desktop Application.

Steps to install the program:

Larva App Setup ﬂ

Welcome to Larva App Setup Advanced Installer

Welcome to the Wizard for Larva App Setup.

Collecting information
Preparing installation

Installing gshiit:p Wizard will install Larva App on your computer. Please dick "Next" to

Finalizing installation

Figure (C.1) install App step 1

79



Larva App Setup - o IEE

Installation Folder Advanced Installer

This is the folder where Larva App will be installed.

Collecting information

Preparing installation

Installing i § : z s ’ .
To install in this folder, dick "Next™. To install to a different folder, enter it below or dick

“Browse".
Finalizing installation

Folder:

C:\Program Files (x86)\Larva\Larva App\

Figure (C.2) location for install App step 2

Larva App Setup n

End-User License Agreement Advanced Installer

Collecting information Please read the following license agreement carefully.

LICENSE for LARVA App (LA)
Preparing installation

1. The computer software, artwork and other components included in this
version of product (collectively the "Software") are the exclusive
copyrighted property of LARVA Inc. You must not (a) sell, rent, lease or
Finalizing installation sublicense all or any portion of the Software; (b) modify or prepare
derivative works of the Software; () reverse engineer, decompile or

disassemble the Software; (d) publish serial numbers or serial number
generation algorithms.

Installing

2 The Software mav be not distributed freely if the distribution nackase i Y

O I accept the terms in the License Agreement

@ I do not accept the terms in the License Agreement

Figure (C.3) accept for install App step 3
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Larva App Setup

Ready to Install Advanced Installer

The Setup Wizard is ready to begin the Larva App installation.

Collecting information

Preparing installation Click "Install™ to begin the installation. If you want to review or change any of your

installation settings, dick "Back”™. Click "Cancel” to exit the wizard.
Installing

Finalizing installation

o

Figure (C.4) install step 4

Larva App Setup

Larva App Setup Complete Advanced Installer

Click the "Finish” button to exit the Setup Wizard.

Collecting information
Preparing installation
Installing

Finalizing installation

R

Figure (C.5) finishing install App step 5
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2- Users activation of the system

Local Modules

Configuration

Human Resources

Issue Tracking

General Settings

Companies
Companies J

Users

Users I

\ Install \

Sales Management

CRNM —
Modules R ‘
Local Modules T v
‘7 Install ‘
Apps
Updates Point of Sale

Social Network
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| Install \

;}ccounting and Finance
| Install \

Warehouse Management

T 3 ] 5 pr—
Translations “, : 3 — |,ﬂ|"§t?[|”‘
Load a Translation = \ Install
m MRP e Purchase Management

Figure (C.6) Users activation step 1

Users
[ MName Login Language
Modules
motaz 3zo English
Local Modules - .
user2 user English
s ] g
Updates [1 wuser3 userd English
[] wuserd userd English
Configuration
[] wusers users English
Human Resources
General Settings
Companies
Companies
Users

Figure (C.7) Users activation step 2
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Users / user2

| Edit |

user2
user2

Active

More =

Change Password

Figure (C.8) Users activation step 3

Change Password

User Login

user?

Change Password

or Cancel

New Password

Figure (C.9) final step for Users activation.
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4-  Appendix D:

1- Explain forms UML

Explain Figure

An actor is anything outside
the system that interacts with

the system to complete a task.

Each use case on the diagram
represents a single task that the

system needs to carry out.

A system components

It is usual to display use cases
as being inside the system and
actors as being outside the

system.

Name

Figure

Actor

Use Cases

object

boundary

Figure

i
-
7

O

Figure (D.1) Explain form UML
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2- UML Relationships.

Explain Figure
The association is the link
that is drawn between actor
and a use case. It indicates
which actors interact with
the system to complete the
various tasks.

Use the includes link to
show that one use case
includes the task
described by another use
case.

Use the Extends link to
show that one use case
extends the functionality
of another use case at
specific Extension Points.

A self-message can
represent a recursive call
of an operation or one
method calling another
method belong to the
same object.

The sender sends

.the message

Results of procedure
calls.

Name Figure
Associate

Include

Extend

Self-massage

Message

Return-massage

Figure (D.2) UML Relationships
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