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Abstract
The report is the summary of the CNZ project in of the BTech 450 paper in 2004. The project is with the Computers New Zealand (CNZ) and which is as a R&D project in the CNZ in the first semester and a real work project (AZUL) in the second semester. First of all, I will begin with an overview of the project and then introduce the company details, CNZ. Next I will describe each topic of my researches and AZUL project contents. Finally, I will make a summary to the entire project and sum up what do I learn from the project, and describe the future plans of the project, making it clearly for viewer to understand my project contents.
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Project Overview
1. Aim

The objective of the project is to assist final year B Tech students to relate academic studies to real life development and deployment of technologies through working as CNZ R&D virtual staff members in researching topics such as 64-bit software, hardware, application and Linux, ext. And student is involved in a real-life industry project AZUL to gain work experience in the company’s QA (quality assurance) department. The project will be conducted in such a manner that both the students and CNZ will benefit from the involvement.

2. Work Contents

2.1 Research
The project’s work content is focus on research in the first semester. My jobs focus on the 64-bit software, 64-bit hardware, Debian Linux, Firewall, Mailing Process.

The scope of the research is as follows:

· 32-bit Computer Platforms including the latest processors for servers and workstations from Intel and AMD; supporting chipsets; DDR2 memory technology; PCI Express; SATA and SAS; and BTX form factor.

· 64-bit Computing including the current industry status; new processors and chipsets from Intel and AMD; as well as operating software and applications for Windows, UNIX and Linux.

· Operating systems including Linux and Windows 64; middleware such as network management and storage management programs; background software such as anti-virus, file compression, content filtering and major applications such as Office suites; and finally, Linux kernel 2.6 developments.

· Connectivity technologies for short and long distance data and voice transmission as well as Physical and Data-Link layer protocols. This includes both wired technologies like copper cabling, optical fibre, PLC as well as wireless technologies like the various Digital Subscriber Line technologies (xDSL), Radio Frequency (RF) and Cellular network technologies.

· Internet Protocol (IP) technologies including Internet Small Computer Interface (iSCSI) for a storage area network; Voice over IP (VoIP) for business voice communication (including ENUM and Skype P2P technologies); Internet developments including Internet 2 standards and deployments; IPv6; bandwidth availability, quality of service, security and industry developments of Internet Service Providers (ISPs)/Host Signal Processing (HSP)/Application Service Providers (ASPs).

· Web Service technologies including J2EE, XML, UDDI, etc and applications, such as Microsoft Office and Telecom Advance Service Offering.

· Application and Digital Content technologies such as Digital Video Recording for surveillance security, access control, Windows Media Services 9, and so on. 

2.2 AZUL
· CVS -  AZUL version control software ……………………9
· Unit Function Description  ………………………………..11
· Unit Testing Plan  …………………………………………12
· DUnit – AZUL unit testing software  ……………………...13
· Delphi Software Development  …………………………….16
3. Project Supervisor
 TN Chan
TN Chan is the General Manager of CNZ. He personally supervises the project as the Industrial Partner of the University of Auckland. He was educated in Hong Kong, has a degree in Mechanical Engineering, is a Chartered Electrical Engineer as registered in London and is a Member of the Institution of Professional Engineers New Zealand. TN was the Senior Consultant and Design Manager in SCADA at ElectriCorp NZ in 1986. He then worked at DesignPower in Wellington and was the design manager of the Ohaaki Geothermal Power Station and Waireki Area Control supervisory project in 1990.

TN founded Modern Technology in Auckland in 1992, achieved ISO-9002 certification in 1995 and has received several press awards for high system performance and innovative system designs. He counts performing kapa haka at an international conference in Singapore as a NZ representative, among his achievements and has published 5 technical papers on the domestic and international power industry. TN is also the R&D Director of Compucon Australia. 

Kevin Slade


AZUL project quality assurance manager
Company Background

1. Compucon New Zealand
Compucon NZ is part of an International Computer manufacturing group of companies founded in 1989 in Sydney. 

The NZ operation is registered as Modern Technology NZ Ltd and has established a reputation for technical excellence based on sound engineering and other knowledge based practices. All manufacturing processes are certified by Telarc ISO 9002 quality standards at our Albany assembly plant in Auckland NZ.

2. Computers New Zealand
Computers NZ Ltd is an IT service company started in 2001 that originally offered a Linux based firewall and mail server in partnership with an Internet Service Provider (ISP). It is currently developing a distribution of Linux optimised to run on a Pentium 4 platform. CNZ was founded to give a professional framework to the Compucon Group in NZ. It combines the hardware capabilities of Modern Technology with the software available from AZUL Limited to provide customers with a complete IT solution. 

2. AZUL Limited
Azul is the code name for a Business Process Automation System. It is primarily and accounting package, with multiple capabilities, making it the complete process automation software for small businesses. AZUL Limited provides the software as well as support for AZUL. Pinstripe for Windows, a lightweight, trimmed-down version of AZUL, is scheduled for release in July 2004, through the company, which will apply for Quality Assurance Certification in 2005.

Research Topics (semester 1)
View the following topics in Mid-Semester report

1). 64-bit Operating System
2). 64-bit Hardware
3). 64-bit Application

4). Debian Linux

5). Firewall and Mailing Process
6). CNZ Technology Briefing

AZUL Project (semester 2)
Description of AZUL

Business Process Automation System

Accounting software with Cashbook, CRM,PoS,Stock Tracking,etc.

Complete process-automation for small businesses
My jobs are quality assurance testing and with the following topics need to learn.
Since AZUL project is confidential to external companies and organisations, in the parts 2) and 3), I won’t show any source codes. In order to explain the clearly, I will give one documentation in my project for each topic.

1) CVS
Version control software in AZUL
[image: image1.png]



People work on the same project knows what has been updated; they share all the versions and every body can wok on the latest version. It also can be used as a security or debug process. Programmer can go back to previous safe stages when errors and bugs appear. 
How does CVS work?

The following data flow diagram shows how does CVS work and data flow in all procedures. CVS is a client server type, clients send requests with a certain command to server, server responds with data which are needed for clients.
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How does CVS cross internet?
This is an enhanced CVS for distributed environment. Programmers access CVS across internet. In AZUL, CVS is only used in local area distributions (programmers can access CVS in company’s building).  The following is data flow diagram for CVS crossing internet.
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2) Unit Function Description
Units selection

Starts from a base unit

Then gets the related units (e.g. child of the base unit)
See an example below, we started from a basic unit “Purchase Order” and then expended to all the related units.


In this process, we focus on what does a unit do in stand of how does it do, this is for software reuse purpose. We may still understand the units in a long-term time and units can be easily reused in other softwares (if need). This process enhanced the reusability and portability which are important features of the software.

Please see an example in my project to know more.
3) Unit Testing Plan

Unit Testing Plan

Testing

Write down function description for each unit; well understand what each function does.

And I have three main ways to test a unit. I will ask a question if I think that there may be a problem. In this process, we use DUnit as a monitor to test errors and bugs for source codes. 
Input variables check

Checks input validation. For those procedures and functions that have input variables, checks the input type, shows a table for different input values and what should happen for each value.

Condition check

Most of time, it is used to check “If” statement. Tests what should happen if it is TRUE and FALSE. Sometimes there are a nest of “if” statement, so we have to test what should happen in each combination of conditions. 

Output check
Checks result, what should happen or what should be returned when the unit is called. For example, after unit A is called it should set focus on field “NAME” and a modal window should be displayed.

Please see an example in my project to know more.

Achievement
Delphi

Learned Delphi programming styles and understood how codes work.

Function Description

Learned that how to descript procedures and functions in the purpose of software reuse.

Testing Skills

Learned that how DUnit testing programs in Delphi environment and unit testing scheme.

4) DUnit

DUnit Research

What is DUnit?

DUnit originates from an eXtreme Programming module which tests the developers’ code and confirms that the code or module does what it should. DUnit is a member of the *Unit family for all the different programming languages
Concept

Write your test harness first and expect your code to fail before implementation. After implementation, ALL tests should pass. If you can think of different scenarios, write the test cases, testing for the correct results. When a bug is found, the developer will only test that bug once manually because he MUST write a test case to keep testing for that bug in the future.
Refactoring
Do not break the software when we review and optimize the code. If we have complete test harnesses, this gives us a lot of opportunity to modify (for the better) existing code but ensuring that the process does not affect the end result.

Example TCounter 
The example is to create a simple Counting object called TCounter which takes in an input value and when functions like double, factorial, power are called, it will do the operation on the value and also return the values. 
Steps to create test harness:
1. Make a New project 

2. Remove Unit1 (the default Form unit) from the Project 

3. Add GUITestRunner and TestFrameWork to the project 
4. Replace Application.Initialize and Application.Run with GUITestRunner.runRegisteredTests 

5. The project code should look something like the code below: 

uses

  CounterCls in 'CounterCls.pas',,

  CounterTest in 'CounterTest.pas',,

  TestFramework in '..\..\..\Tests\DUnit\TestFramework.pas',

  GUITestRunner in '..\..\..\Tests\DUnit\GUITestRunner.pas' {GUITestRunner};

{$R *.res}

begin

end
UML diagram of Counter class
[image: image4.png]TObject TTestCase
\ #SetUp

#TearDown
+Check( test: Bool; msg: str)

TCounterTest

TCounter

+ input: real #mCourter #SetUp
— | = #TearDown
+ Doublett: real + testDoublelt
+ Powerlt: real

+ Factoriallt: real

+ testPowerlt
+ testFactoriallt





Example Test Plan for DoubleIt 

1. Set the input to 5 

2. Check that DoubleIt is 10 

3. Check larger numbers of Doubleit 

4. Check Fractions of double it 

5. Check negative numbers of DoubleIt 
Codes of testDouble

begin

  with mCounter do
  begin
     input := 5;
     Check( input = 5, 'input should be 5');
     Check( DoubleIt = 10, 'double of 5 should be 10');
     input := 1055;
     Check( DoubleIt = 2110, 'double of 1055 should be 2110');
     input := 11.23;
     Check( abs(DoubleIt - 22.46) < 0.001,
                  'double should work for fractions ' + FloatToStr( DoubleIt ));
     input := -23.43;
     Check( abs(DoubleIt - (-46.86)) < 0.001,
                  'double should work for negatives too')
  end
end

Registering TTestCase
Once we have completed writing the test harness, we will have to register this so that the GUITestRunner can run the tests. To do so, add this in the initialization section of the Unit.  E.g. RegisterTest ('Tutorial/Counter', TCounterTest.Suite);
Running the Test Harness   

If there are any errors, a pink result will appear. Any uncaught exceptions will be represented by red colour. 

If everything goes well, then all the tests should be green. 
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http://sourceforge.net/projects/dunit/               version 7.2.1

5) Delphi Software Development

Delphi Report

What is Borland Delphi?

It is a complicated Windows programming environment, suitable for beginners and professional programmers. Using Delphi you can easily create self-contained, user friendly, highly efficient Windows applications in a very short time - with a minimum of manual coding (this is quite similar as VB or ASP they use .NET framework).

Delphi provides all the tools you need to develop test and deploy Windows applications, including a large number of reusable components.
Latest version of Borland Delphi provides a cross platform solution when used with Borland Kylix - Borland's RAD tool for the Linux platform. 

Delphi's roots lie in Borland's Turbo Pascal. Object Pascal, the object-oriented extensions to Pascal, is the underlying language of Delphi. The Visual Component Library (VCL) is a hierarchy of Object Pascal objects that allow you to design applications. A better way of describing Delphi is an Object Pascal-based visual development environment. 

Versions

The latest version of Delphi (version 8) comes in three different editions: 

· Delphi Personal - makes learning to develop non-commercial Windows applications fast and fun. It makes learning Windows development easy with drag-and-drop visual programming. 

· Delphi Professional - adds the tools necessary to create applications with the latest Windows® ME/2000 look-and-feel. Dramatically enhance functionality with minimal code using the power and flexibility of SOAP and XML to easily integrate Web Services into client-side applications. 

· Delphi Enterprise - includes additional tools, extensive options for Internet. It makes next-generation e-business development with Web Services a snap. 
Data Store

Delphi has powerful and reliable data-management capabilities. It operates about all types of desktop databases. E.g.
· Paradox

· dBase

· MS Access
Database applications are using ADO (ActiveX Data Objects). It creates browsable data form and shares data access among multiple forms.

Open source software

Because Delphi is open source software can download and update it for free. And Borland Delphi also provides a lot of free source for developer, how to design better and how to implement simpler. Such as: 

· Free Web Application Development Tools

· Free web hosting

Delphi 8 for .NET

Delphi 8 for .NET is an integrated development environment (IDE) for building Delphi applications that run in the Microsoft .NET environment. It has the following advantages:
· Delphi 8 is pure .NET and pure Delphi. 

· VCL.NET (component library) helps users leverage their power in Delphi when writing .Net applications 

· Delphi 8 fully supports Windows Forms development (.NET FCL library) 

· Delphi 8 fully supports ASP.NET, Web Forms, HTML pages and Web Services. 

· Delphi 8 comes with Borland Data Providers for .NET that provides access to InterBase, Oracle, DB2 Universal, and Microsoft SQL Server databases. 

· Delphi 8 modeling features help you improve the performance, effectiveness, and maintainability of your applications by creating a detailed visual design before you ever write a line of code

http://delphi.about.com/library/weekly/aa031202a.htm (Delphi programming online course)

Conclusion

1. Reports Summary

In the first semester, my BTech 450 project focuses on researching. The topics are in the range of 64-bit software, 64-bit hardware, Debian Linux, firewall and mailing process. For each topic, I spent about 12 hours a week on websites to collect the related information, and documented them to become the version 0.1. New topics and the refining of the previous topics were carried on together. At the end, each topic was refined to be a final version which is more reliable.
The reports are published on the computer science website; users may download them to view each topic. 
In the second semester, I spent 14 hours on average in a week to AZUL source codes documentations, including unit function description and unit testing. I spent most of the time in company’s office and discussed questions with AZUL members (I enjoined very much). After work done, I researched 3 topics on CVS; DUnit and Delphi which are the working environment I worked in. They help me understand working environment well.
Since AZUL project is confidential to outside, I can only provide 2 documentations in my project as examples to show how my work looks like, for more details, go to CNZ website and send requests.
2. Project summary
The CNZ project offers me very good practice to become real world industry worker.
I am benefited from two things, research skills and software quality assurance skills.

In researching, our purpose is to reduce uncertainty, make sure we totally understand software or hardware or processes. The most important thing I gained from researching is that I learnt how to learn. Also learnt a lot of new hardware and software and we shared the information among group members, so very body can benefit from other’s researches.
In AZUL project, I worked as a virtual staff in quality assurance department. I learnt not only Delphi programming, DUnit testing, CVS and software industry documenting but also real world work experience. This project gives me the ability to work as Delphi project tester and even other environment project tester after a short training.
To sum up, we are joining a team, applying knowledge learnt or researched in the real life work. We will benefit from the practical project in industry, apply knowledge learnt and get experience of industry teamwork. In summary, all the work I have done this year was extremely good exercise before going into industry.
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