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Abstract
This BTech report is a brief outline of the project we are doing for the year 2003. Three of BTech IT students are doing the MTN project sponsored by the Modern technology NZ limited (MTN). The report consists of details of the team, background of the company, introductions of the project, project work content, and future plans.
The project is mainly about two parts, developing an engineering and information technology knowledge base with the use of MySQL database, apache front-end service with PHP coding. The other part is to fill the knowledge base with information and research papers.
So far I have done some research about hardware platform, and some industry/technology combined topics like comparison of the computer systems. So this report also shows the progress/work had been done by me for the first semester.  Also what I have learnt from the project so far.
Introduction about the company
Modern technology NZ limited (MTN) is a computer system manufacturer producing Compucon brand servers and workstations.
It’s base in Albany. MYN has started developing high-tech solutions to complement the range of system of hardware. In 2001, the company worked in partnership with an Internet Service Provider under a new company named Computers New Zealand (CNZ) to offer a Linux based firewall and mail server. Owing to the reputation of the company as the only engineering-based computer company in New Zealand, many IT and PC service provides are looking at CNZ as the source of knowledge.
Services offered by CNZ: 

· Full Consultancy - review of client workflow structure, planning of platform installation or migration, preparation of IT policies and procedures. 

· Solution Provision - customized information technology solutions from conception to turnkey delivery to staff training. 

· Full Liaison - a single channel for the supply of IT equipment and services including fileservers, desktops, vendor installation, facility management, usage audits, on-site support and staff training. 

About Group Members
	Name:
	Anisha Ramji
	Vincent Yee
	Chris Chou

	Work Content:
	Documentation
	MySQL Database
	PHP coding

	Research Area:
	Software
	Connectivity
	Hardware


About Me

	Name:
	Chi-Shou (Chris) CHOU

	ID number:
	2536757

	UPI:
	ccho093


Papers for this year:
	First Semester
	Second Semester

	· Scigen 201

· InfoSys 339

· Compsci 734

· BTech 450
	· Compsci 742

· BTech 450


About the project

Project Objectives:
The company wishes to establish the infrastructure and content of an engineering and information technology knowledge base. The infrastructure refers to a framework that will identify, develop if appropriate and accumulate:

· The relevant technical expertise and know-how

· Technology applications in NZ

· Procedures for handling system integration and implementation projects.

This BTech project is designed to be part of the CNZ knowledge development process and to provide a bridge to final year student to reach industry from academic background.
Project Work Content:
This year’s work will be a continuation of the work completed by the four students last year. We will continue to complete and polish the development of a MySQL based back-end database and an Apache based front-end web site with the use of PHP. For the contents of the knowledge base, we will have to:
· Establish a technology scoping document for each class of customers

· Identify the state of each technology (E.g. Who are the suppliers and what are the related standards)

· Identify the existence of skills in the NZ IT industry

We will also do some research while we are implementing the knowledge base. The scopes of research are system hardware platform, network and user connectivity, and operating software platforms. Each scope should address key concerns including maturity of standards, functionality, scalability, availability, security, ease of operation and maintenance, market offering, price zoning, and coverage of BTech degree syllabus.  
Project Deliverables:

· Business Management QA Manual

· Project Management QA Manual

· Web Site for Public Reference (Restricted Access)

· Knowledge Database of technology Disciplines

· Database of Potential Customers

· Research Reports

· Industry Presentation Slides

Project Plans:
	Project Period:
	February 2003 – 26 October 2003

	Workload
	10 Hours per week

	Supervisors:
	Mr. TN Chan
Dr S Manoharan


Learning Objectives:
We will develop skills about planning, researching, and reporting while we are participating in this project. We act as the R&D division of CNZ and provide information solutions that IT and engineering consultants may require. Learning objectives shall include:
· Application of theories and techniques to solve real life technical problems

· Project planning and team collaboration
· Real life development and maintenance of a web database

· Interface with the IT and engineering industry in NZ
· Technical writing and report presentation

Scope of Learning Topics:

These are the topics I wish to learn by the end of the project process:
· Technical

· System architecture (iS32 and iA64)

· System Platform (Springdale)

· CPU (P4 Northwood and AMD Hammer)

· System clustering and redundancy

· Power user computing platforms

· Database development 

· Software programming and scripting

· Web service components

· System integration and interface design

· Commercial

· IT and engineering market

· Value adding concept and vertical solutions

· Business models suck as ASP

· Management

· Time scheduling and control

· Specification control and Quality control

· Contracting and Cost control

· Human resource organization 

Achievements
Research:

For the MTN project I have done some research on computer hardware platforms and power management:
· Hardware platforms

· Intel Centrino

· Chipsets (Springdale and Canterwood by Intel)

· Hyper-streaming architecture for AMD processors

· RAID for Serial ATA HDD
· Power Management

· Advanced Power Management (APM)
· Advanced Configuration and Power Interface (ACPI)
· Desktop Management Interface (DMI)
· Wired for Management (WfM)
· Wake on LAN (WOL)
All the research has helped me to understand more about what really happens inside the computer platforms and the motivation and brilliant ideas to solve real life problems. Most important of all, I am able to apply knowledge learnt from university studies and help me and the team members to understand the technologies. The related papers I studied in university are:

· Data Communications (INFOSYS 224)

· Data Communications Fundamentals (COMPSCI 314)

· Advanced Data Communications (INFOSYS 329)

Implementation of the knowledge base:
Although the implementation of the KB will be started during the school holidays, we have been going through some of the codes and the database design and get a good idea about how we are going to improve and complete the KB. This a great opportunity for us to apply the skills and knowledge learnt from university and make practical use of them. The related papers I studied in university are:
· Database Systems (INFOSYS 222)

· OOA and OOD design of software (COMPSCI 230)

The following pages are my weekly reports to the CNZ, they show the tasks and research I haven’t been assigned to and also the progress and achievement completed at the end of each week. Some of the reports are attached to the appendix at the end of the report.
15–21 March 2003, Week 1
· Identify an industry sector

· Knowledge implementation

· Research topics

Objectives:

The aim is to select one sector of industry and identify the technology scope it requires. 

Approaches:

· Internet research

· Talk to employee of the company (My father)

· Discuss with group members

Results:

The sector I am focusing on is the power companies, their primary focus is not only about generating and transporting electricity but also about developing and delivering long term outsourced maintenance and construction requirements for clients. The companies would require an intranet, database, and mail server for the personnel. The database would mainly hold the information of customers, detail of employees, training manual of the courses etc. They would have installed a firewall for security reasons.  The power company would outsource for the IT solutions rather than keep its own IT department.  

Discussion: 

We have discussed and assigned our duties. I will be responsible for the PHP coding for the knowledge base, and the system hardware platform for the research. I choose these tropics because we have taken PHP related course and are familiar with the language and I can consult with them if I encounter problems. The other reason for choosing system hardware platform for my research topic is that I am a DIYer and have always been paying attention to new hardware products and new technologies.
Conclusion: 

Once the goals are set for us, we will do our best to achieve them.

Now I will start reading notes and books about PHP coding and spend some time search for the material we need for the project.

22–28 March 2003, Week 2

· Research on technology

Objectives:

The aim is to research for system hardware platforms and to understand what the technologies are about. 

Approaches:

· Internet research

· Magazines

· Newspapers

· Discuss with group members

Discussion: 

After spending hours looking for the hyper-streaming on the AMD webpage, I found nothing but a similar keyword “Hyper-Transport”. So I decided to write a report on it. Then I realize that hyper-streaming belongs to SiS for AMD Barton processor from the information you gave me next week. I’ll finish the report on hyper-streaming as soon as possible and hand to you before Sunday. Sorry about that.

Conclusion: 

I’m still not used to do the research, but I will try harder to make my research skills better.

29 March–5 April 2003, Week 3

· Research on technology

Objectives:

The aim is to research for system hardware platforms and to understand what the technologies are about. 

Approaches:

· Internet research

· Magazines

· Newspapers

· Discuss with group members

Discussion: 

Finally I found the hyper streaming from SiS, but it’s beyond my understanding. I will spend more time try to understand it.

About the SATA RAID, it seems to me it’s just the normal PATA RAID 

replaced by the SATA HDD; and there is only one company producing native SATA RAID controlling chips called Promise. Whereas other controller manufacturers are still producing Serial ATA bridges (chips that convert from Parallel to Serial ATA). 

12–18 April 2003, Week 4/5

· Research on technology

· Industry Research

Objectives:

The aim is to research for system hardware platforms and to understand what the technologies are about. 

Approaches:

· Internet research

· Magazines

· Newspapers

· Discuss with group members

Discussion: 

I also did a little bit research on the DWDM (dense wavelength division multiplexing) for the Southern Cross cable, but it gets too technical and very hard to understand. However it might be the only and best way to increase the bandwidth of the optical cables for the moment, I’ll try my best to understand it further. 

19-25 April 2003, Week 6

· Research on technology

· Industry Research

Objectives:

The aim is to research for system hardware platforms and to understand what the technologies are about. 

Approaches:

· Internet research

· Newspapers

· Discuss with group members

Discussion:

Collected more information for the chipset and the SATA reports, and hope I am getting better in researching. Now the process of the research is quite enjoyable

However there are too many things that I don’t understand. I’ll keep trying.
We sold our house and my parents are moving to Sydney next month, and I am looking for a place to stay. Hopefully it won’t affect the project process.

Week 7

· Research on technology

· Industry Research

Objectives:

The aim is to research for system hardware platforms and to understand what the technologies are about. 

Approaches:

· Internet research

· Newspapers

· Discuss with group members

Discussion:

After the meeting with Edmond and group members, we get a rough idea how the knowledge base is structured and there are many works to be done. Also sorry about the industry report, I spent more than 7 hours on it but the result is still poor. I’ll try to add more information into it.

Week 8

· Industry Research

Objectives:

The aim is to compare the functions of different computer systems for users. 

Approaches:

· Internet research

· Newspapers

· Discuss with group members

Discussion:

Some of the details of the main board don’t list the ps/2 ports (for SPG). I just assume that all boards have two PS/2 ports for mouse and keyboard. About the Industrial Back Plane System, I couldn’t find the information on the CNZ site. I found a link with the same model number; http://www.msi.com.tw/program/products/slim_pc/slm/pro_slm_detail.php?UID=416&MODEL=MS-6243VA (I have attached the file, 845GV-L.mht)

But I am not sure if this is the one you use. Please correct me and let me know if this one isn’t the one you want. I couldn’t find the information about most of the cases either, I’ll try to look harder and make some change to the paper. 

Week 9

· Hardware platform and power management Research

Objectives:

The aim is to research and understand functions of various network and power management tools.

Approaches:

· Internet research

· Magazines

· Discuss with group members

Discussion:

Learnt quite a few things for this week, like if you want to build something or develop a standard for others to follow. The set of rules you made must be easy for people to follow. For example, there are many different power and network management standards, but the concept of them are quite similar. They should be platform independent and provide a guideline for other developers to follow.
These technologies are all quite new to me, but I believe they will be a trend for the market. More and more similar tools will be developed in the future.

Knowledge Base:
We went through the design and the user interface of the knowledge base and got a rough idea of how the KB works and have been implemented. Then we discuss about how we are going to implement the KB and make some changes to it. We are going to implement the code right after the exam. 
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The diagram above shows the architecture of the knowledge base.
The KB consists of three parts: MySQL database, Apache web service and PHP code to communicate between Apache server and the database. We will mainly focus on the PHP coding and documentation because the Apache server and the database are almost completed.

	Database
	Prototype Complete

	Site Front-end Design
	Prototype Complete

	PHP Coding
	Not Complete (50%)

	Documentation
	Not Complete (30%)

	Knowledge / Data
	Started
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The diagram above is the functions that a supervisor may perform in the KB. The blocks in orange are the entities that we are about to add or modify in the future. 
Conclusion 
The project is going towards the direction as we planed. We did lots of research and gained reporting and research skills, but we can learn more by really touch or use the technologies. Hopefully we will learn more while we go through the implementation of the knowledge base.
Another skill improved is the team collaboration skill; we have to make time schedule to suit each team member’s and supervisor’s time tables. Since everybody has lots of other projects/papers to handle, it’s very hard to for us to meet for a long time. So we decided to move our computers to supervisor’s house and did a lot of discuss there. So we also gained communication and time management skills. 

The weekly reports really motivate us to keep on the schedule and push us to do research or work every week. It’s a really good system and so easy to follow.
The best part of the project is that we are able to apply the knowledge and skills we learnt from university to the industry. Not just theories or something abstract. 
Appendix
Here are two of research reports which were done by me during the semester:
Research on hardware platforms

Intel Springdale, Canterwood

Classification:

Springdale & Canterwood:

Next generation chipset for Intel CPU (Northwood and Prescott) with integrated RAID, twin bank DDR and CSA technologies.

Intel® Springdale Chipset (865)

Features:

Springdale will feature support for 533/667 MHz buses, four DIMMs supporting up to 4GB of dual channel DDR 266/333 memory, AGP4X/8X, and CSA for GbE (Gigabit Ethernet) as a communications port. It also supports:

· UDMA 66/100 and Serial ATA 150

· Eight USB 2.0 ports, and eight PCI masters

· Support Pentium 4 and Celeron 478

· Hyper-Threading Technology

CSA (Communication Streaming Architecture) - Reducing the Bottleneck for PCI Networking: By creating a new communications interface that directly connects the Memory Controller Hub (MCH), to the network controller, Intel has created Communication Streaming Architecture (CSA). Communication Streaming Architecture (CSA) is a new communications architecture that creates a dedicated link from the MCH to the network interface (Figure 3), offloading network traffic from the PCI bus. CSA, based on HubLink Architecture, provides a throughput of 266 MB per second, making it twice as fast as the PCI bus interface.

[image: image3.png]Figure 3. CSA-based architecture





Competition:
VIA PT600 and SiS 655FX chipsets will support similar features to the Springdale with poorer performance but better price.
Intel® Canterwood Chipset (875P)

[image: image4.png]



Features:

Canterwood chipset will support 3.06 GHz+ P4 CPU on 800MHz FSB, Dual DDR 400 memory, Intel Hyper-Threading Technology, Intel Performance Acceleration Technology (Increases memory and system-level performance by optimizing internal data paths).
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 Intel Canterwood 875P

Memory Bandwidth and Requirements for Dual Channel:

With optimal features, the theoretical memory bandwidth is 6.4 GB/s, which is therefore synchronous to the bandwidth of the CPU. If desired, however, asynchronous operation is also possible. The 6.4 GB/s value is calculated from 200 MHz memory clock x 8 bit x 2 (Double Data Rate) x 2 channels. 

In order to activate dual-channel mode, the DIMM configuration for each channel must be consistent with that of the other, including: 

· The same module capacity in pairs (2 x 128 MByte, 2 x 256 MByte, 2 x 512 MByte, etc.); 

· the same DRAM technology (2 x 256 Mbit or 2 x 512 Mbit); 

· the same DRAM bus width (x8 or x16); 

· single-sided or dual-sided modules must be used in pairs; 

· Memory slots must be fitted symmetrically (first Channel A, Slot 0 and Channel B, Slot 0, then Channel A, Slot 1 and Channel B, Slot 1). 

Comparison with the complementary technologies:

Canterweood is based on the previous 845PE chipset, developed with DDR333 and optimized to support the Intel® Pentium® 4 processor supporting Hyper-Threading Technology, adding intelligence to help manage and prioritize multiple threads received from the microprocessor.
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Intel 845PE chipset

Here is the comparison between these two chipsets:

	Features
	845PE
	Canterwood 875P

	System Bus
	400/533 MHz
	400/533/800 MHz

	Hyper-Threading Technology Support
	Yes
	Yes

	Intel® Hub Architecture
	Yes
	Yes

	DDR SDRAM 
	266/333
	Dual-Channel DDR 266/333/400 SDRAM Memory with ECC Support

	AGP Interface
	4x
	8x

	USB 2.0
	Yes
	Yes

	Ultra ATA/100
	Yes
	Yes

	AC'97 Controller
	Yes
	Yes

	Intel® Communication Streaming Architecture
	No
	Yes

	Dual Independent Serial ATA Controllers
	No
	Yes

	Integrated Intel® RAID Technology
	No
	Yes


Intel® Performance Acceleration Technology:

Intel uses a small trick in order to squeeze an extra drop out of the MCH. Through an improvement in the logic design, the manufacturer has succeeded in saving one cycle when the CPU requests to perform a memory access, and a further cycle with the DRAM Chip Select. However, this only works with the 875/ Canterwood and 200 MHz FSB. The Springdale does not have PAT. Generally, the selection process for the Canterwood and Springdale chipsets is made based on "Speed Binning," as it is already known in the fabrication process of CPUs. If the silicon does not meet the requirements of the Canterwood qualification, such as PAT, then it can only be put through the Springdale qualification test. The chip makes a trip to the garbage bin only when it fails both of the tests.
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Reference:

http://www.theinquirer.net/
http://www.intel.com/apac/eng/products/mobiletechnology/index.htm

http://.tomshardware.com/

http://developer.intel.com/design/network/papers/252451.htm

845PE:

http://www.intel.com/design/chipsets/845pe/index.htm?iid=ipp_desk_chip+prod_845pe&

Canterwood:

http://www.intel.com/design/chipsets/875P/index.htm?iid=ipp_desk_chip+prod_875p&

Research on hardware platforms

Hyper-streaming architecture for AMD processors

Classification:

A chipset technology provides higher bandwidth between the north and south bridge to tackle the increasing throughput demand for streaming technologies in movies and music playing.
Introduction

Silicon Integrated Systems (SiS) announced that it has launched the HyperStreaming architecture, which is more powerful and suitable for the present demands of high-speed computing and for a wider range of applications of multimedia and Internet networking, following the technology of MuTOL. SiS will demonstrate the new chipset, SiS748, which supports this technology at CeBit2003.

MuTOL
In order to upgrade the overall performance of PC system, SiS launched MuTOL at the end of 2000, providing a throughput of 1.2GB between the internal North and South Bridges and the external PCI interface, promoting smoother operation to all external peripherals.

HyperStreaming

At CeBit2003, SiS will launch the powerful HyperStreaming as an expansion of its mature MuTOL technology. With HyperStreaming, the streams of a system are connected from a device control terminal to the connecting terminal of North and South Bridges, then from the connecting terminal of North and South Bridges to the FSB, and from the FSB to the memory or graphics interface, offering efficient control. It is a comprehensive and integrated solution for improving performance.

The HyperStreaming responds well to the demands of streaming technologies in movies and music playing. When the applications of Internet networking, online broadcasting become popular, the throughput demand increase dramatically as well. That is the motivity of HyperStreaming accelerates to come forth.
The HyperStreaming integrates four technologies: 

1. Single Stream with Low Latency Technology enables a single stream to respond in prompt action and reduce latency in PC system.

2. Multiple Stream with Pipelining and Concurrent Execution Technology with its integrated concurrent parallel structure effectively widens the bandwidth of data transmission and simultaneously processes non-sequential data to improve the performance of a system, bringing about more flexible operations of all peripherals.
3. Specific Stream with Prioritized Channel Technology distinguishes music and images downloaded from the Internet and allocate bandwidth and piping for listening or viewing to ensure smooth playing.

4. Smart Stream Flow Control Technology with the smart arbiter can bring about more efficient streaming and even expand the space of processor access through effective throughput control, based on different protocols and characteristics, when dealing with the external chipset interface.

The advantages of the HyperStreaming emphasize not only on the connecting bandwidth of the North and South Bridges, but also in the effective extension of its concurrency concept to the device terminals. For example, in the HyperStreaming, all the device control terminals have read-read-pipeline and read-write-concurrent. On the other hand, because a single device itself provides substantial concurrency, with additional HyperStreaming, it can distinguish access to every terminal and provide specific piping, enabling concurrent operations. This results in an adequate and better concurrency from device terminals to the connecting part of the North and South Bridges and the connection between the North and South Bridges.
Competing technology:

VIA V-Link

References
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