Introduction

Supercomp is an organization that “create[s] and sell[s] great software tools for research and development.”  The company started with just two owners/workers, but will greatly expand its operations in the coming months.  It’s an exciting time for the newly hired Support Group.  This ten-member team is “sufficient to implement and maintain all physical networking” in the empty building that Supercomp is expanding into.  This document represents the Support Group’s first major task: A recommendation on how to build Supercomp’s computer network infrastructure from scratch.

Company Overview

It’s extremely important in a case in which a company is building its network from scratch for the Support Group to understand the structure and workflow of the company.  If the Support Group does not match its network implementation to the company’s needs and characteristics, much work will need to be done on the back end in order to set things straight and make the network and available tools to employees relevant and efficient.

The Research and Development unit is the workhorse of the company.  This unit employs programmers and other highly computer literate individuals in order to research and develop products that help other companies research and develop their own products.  Each member will need a strong workstation where programming, testing, and other high level computing can occur without stressing-out the system.  These workers will also be multitasking with robust applications, so the workstations need to be able to handle more than just 3-4 open office suite applications.  Out of the 300 employees in R&D, 250 work on the PC side and 50 on the MAC side, mostly in accordance with the market share of the two platforms.

The Marketing unit is responsible for turning the products that the Research and Development unit creates into profit. They are responsible for supporting Supercomp’s electronic-only strategy for marketing products.  Many tasks that the Marketing unit does is day-to: memo writing, spreadsheet and flowchart production, sales-report creation, etc.  Thus, each employee in the Marketing unit does not need the latest machine to complete his or her work, but a machine that offers fast multitasking across several programs in a basic productivity package is a must.  In addition, the Marketing department’s main goal is to increase sales, awareness and market share of Supercomp’s products.  With the assumption that all these things will come to pass, the Marketing department will be taking down the website handled through Supercomp’s current ISP and creating a full featured e-commerce site, including databases for transactions and a completely revamped website.  Out of the hundred individuals in the Marketing department 30 will be web/e-commerce developers and will need workstations that meet the specifications of the Research and Development team in order to perform advanced web development and use the associated software packages.

The Corporate Administration unit is the strategy and management arm of the company.  As with most of the marketing team, their computing needs will be basic and multitasking of programs even less of an issue.  The 100 members of the Corporate Administration unit will receive basic workstations and a basic productivity suite.

Finally, the Support Group is in charge of monitoring, troubleshooting, upgrading and helping users with any and all hardware, software and anything in between that’s associated with the network infrastructure and computing resources at Supercomp.  The group hosts a machine room where it watches over servers, tests new technologies and software that users want, performs backups of vital, networked data, and generally spends its time anticipating and preparing for problems and issues or dealing with issue as they arise.  Each individual in the Support Group (5) has his or her own workstation depending on what his or specialty is.  In general, however, the workstations tend to be similar in nature to those of the users on the network in order to better serve those users.  Five individuals sit at PC workstations and support the PCs on the network while there will be 3 extra Macintosh computers for shared use of the department.

Network Overview

In general, the network will consist of 508 workstations arranged in a star topology and connected via Fast (100 Mbs) Ethernet CAT5 Twisted pair and communicating with the TCP/IP protocol on a switched network.  Network helper devices such as switches will be used as necessary in order to overcome both the limitations imposed on the number of devices possible to connect to one subnet and to overcome any physical obstacles based on the layout of the building.  The Research and Development team will be equipped with Dell Precision workstation 420 running Windows 2000 Professional with Microsoft Office 2000.  25 individuals in the Research and Development unit will receive Dual 533 MHz processor Power Macintosh G4s with both OSX and OS 9.1 as well as Microsoft Mac Office 2001.  70 individuals of the Marketing unit will receive Dell Optiplex GX110 computers and 30 will receive the Dell Precision Workstation 420.  Both will run Windows 2000 Professional.  The corporate arm will receive the Dell Optiplex.  All PCs will run Windows 2000 and the Macintosh will run both OS 9.1 and OSX.  All 508 users, of course, will need access to email and file storage, along with printing, potential remote access, and portable computing solutions (laptops) in order to optimize their use of the network to effectively get work done.

We will use the state-of-the-art Windows 2000 Platform for both our server NOSs and our DOSs. Similarly we will be installing Windows Office 2000 Professional in our PCs and Windows Office 2001 Macintosh Edition for Macintosh in the MACs throughout our network. Norton AntiVirus software will be installed on all machines. 

In the setup of the network, ease of organization and long-term administration was stressed over ease of initial setup.  This strategy also lends itself to installing the most common/standard/compatible hardware and software (and therefore sometimes the most easily supported).  Attention was also paid in some cases to making room for new technologies and changes in hardware/software.  This allows for general growth and adaptation as the company expands and the network users begin to demand new and better ways to use the network and their workstation to get their job done. In fact, we are fortunate that have a large budget, and are we are starting from scratch. Many who already have networks and a limited budget may not be able to so easily scale up their networks when needed. Although some of our purchases may seem like large investments now, they will permit us to have scalability in the future. 

NETWORK INFRASTRUCTURE

Although there are many types of LANs to think of Mans, LANS, enterprise networks, what is required here is simple LAN within one building, which has a connection to the Internet as provided by a default gateway through an ISP.

LAN STRATEGY

Background

In some cases, the choice of LAN strategy has a direct influence over which topologies are available to support the LAN strategy.  Two LAN strategies are available: Peer-to-Peer and Client Server.  Peer-to-Peer networks are simple to set up, requiring only cabling strung between computers and an operating system that supports Peer-to-Peer networking (most common OSes do so for free).  Peer-to-Peer networks are “flat” networks in which no machines can be designated as a “server.”  The Client-Server strategy, on the other hand, is a “hierarchical” approach to networking, where every node (device, computer, etc.) attached to the network can be defined by its function and place in the hierarchy.  Client-Server networks require more complicated and expensive hardware to install and maintain, but were developed to more easily support larger networks with many users.

Selection

The LAN strategy selected in implementing Supercomp’s network is the Client-Server strategy.  Although peer-to peer is cheaper to install, administration and account setup must be done on a machine-by-machine basis.  One user can also disrupt the entire network by turning his or her machine off and denying access to resources shared on his or her specific workstation.  By contrast, the Client-Server strategy was developed to address network administration issues in companies with hundreds of employees, like Supercomp.  The Client-Server strategy offers the ability to centrally administrate the users on the network by leveraging the power of login schemes on a central server (instead of a machine-by-machine basis).  Managing workers through groups, troubleshooting and more are all easier through a hierarchical structure.  In addition, there is a full time staff on working on the computing strategy and make sure things are always up and running.  It’s helpful to be able to let the computer structure mirror the structure of the company.  In addition, the company will be doing web serving and e-commerce, all of which are better done through server software.

TOPOLOGY

Background

The network topology of a network concerns the manner in which nodes on the network are physically connected.  Three main network topologies are Ring, Bus and Star.  With a Ring topology, all nodes are attached to a continuous ring of media (cabling).  With a Bus topology, all nodes are attached to one strand of media, which is terminated at both ends.  With the star topology, all nodes are attached via media to a series of devices, which attach to other devices, etc.  These nodes hang off the end of “branches” which extend from the devices (more on such devices later).

Selection

The network topology we selected in implementing Supercomp’s network is the Star topology.  The Ring topology does not support Supercomp’s best option for network protocol (more later).  In addition, since the Ring topology relies on network traffic passing through each node, a failed node might stop the entire network from working.  A physical break in the ring will also bring down the network – a “single point of failure.” Both situations are difficult to troubleshoot.  The Bus topology has some of the same troubleshooting problems as the Ring – if one node goes down the entire network is compromised and it can be difficult to troubleshoot.  In general, the Ring and Bus topologies, while still usable today, were developed around older networking technologies (difficult to deal with Coax cable and vampire taps, for instance).  Although some of those issues have been resolved by adjusting such topologies for newer cables and connectors, troubleshooting a downed network is time consuming and stressful, despite their ease of setup.

The Star topology is more complicated to set up, but allows the implementation of a more sophisticated network, which Supercomp will need.  Star networks are much more fault tolerant than Ring or Bus as each node on the network has its own, isolated connection.  If the node goes down, the rest of the network is unaffected.  In addition, the helper devices necessary in a Star topology can help reduce network traffic by sending traffic to it’s specific location without “bothering” other nodes with useless communications.  These helper devices can also be useful for segmenting the network in a way that matches Supercomp’s corporate structure, helping network administrators to grasp the network as it ties in with that structure.  The downside of implementing a Star topology is the laying of cable from each helper device to each node.  This can be both expensive (much cable is needed) and time consuming.  However, Supercomp does have the advantage in that the initial layout of cable will be performed in an empty building by a trained staff.  The fault tolerance and performance gain advantages of the Ring topology, however, outweigh the drawbacks in an organization of 500+ users.

ACCESS CONTROL STRATEGY

Background

Three major control strategies were considered for use in Supercomp’s network: ATM Token Ring, Ethernet and.  Each protocol has positives and negatives and is designed to be better at some things than others.  The ATM protocol is excellent for moving data fast and for “streaming” information.  Token Ring and Ethernet offer comparable performance yet use different access control strategies, either of which can affect such performance in larger networks.  Token Ring relies in sending nodes to be holding a token granting the node (and only that node) the right to transmit.  Ethernet uses a competition strategy where nodes transmit when they detect an opening in the network, but must re-transmit if they detect that their frame has collided with another frame.

Selection

While Supercomp’s network could be developed to handle multiple protocols, the protocol we selected is Ethernet-only.  Supporting more than one protocol would create unnecessary complications and enable protocols that are not necessary for the type of work that Supercomp’s employees do.  The ATM protocol is best used for companies have “real time” information needs, such as stock trading and computer animation companies
.  In addition, the use of ATM would require the installation of fiber optic cable, which is expensive and difficult to handle.  While the Token Ring protocol can be implementing within the Ring topology, it fails to offer any significant advantage over Ethernet and has some drawbacks in the area of cost and popularity/universality.  Ethernet NICs and switches cost much less than Token Ring equivalents, and the theoretical performance gains from installing Token Ring do not justify the additional costs.
  In additional, Ethernet is a more universal standard and in implemented more often than Token Ring.  We will have an easier time maintaining and supporting a protocol that is more universally recognized by vendors, manufacturers, and Supercomp clients.

With Ethernet selected as the control strategy, we then needed to decide which “flavor” of Ethernet to implement.  Ethernet can be installed at speeds of 10, 100 and 1,000Mbs. The “flavors” we selected amongst these options are a mixture of 100Mbs and 1000Mbs switched Ethernet.  Individual workstations will attached to switches via 100Mbs Ethernet and those switches will aggregate to the ISP uplink with 1000Mbs Ethernet.  In addition, all of the companies servers will take advantage of 1000Mbs Ethernet in order to meet demand.  As each level of speed and efficiency is more expensive than the previous, this provides a responsible balance between cost and capacity.  However, while 1,000Mbs NICs are more expensive than 10 and 100Mbs NICs, the most common NICs today are lower priced 10/100Mbs combination cards, so the performance gains from a 100Mbs network will not incur a larger investment in NICs.  The choice of the switched, mostly 100Mbs network will most likely provide more than enough capacity for a company with a majority of its employees not performing bandwidth intensive job functions.  Thus, it will also provide the company with room to grow and more bandwidth to consume before any upgrading is necessary. In addition, purchased switching gear will be able to handle upgrades to 100Mbs when necessary.

CABLING

Background

With decisions already made about the speed of Supercomp’s network topology and the Access Control Strategy, some types of cables such as Coax are excluded from our consideration.  However, Fiber Optic Cable and Unshielded Twisted Pair remain to be considered.  Fiber optic cable allows cable runs of up to 2000 meters, but also needs to have a line run for each direction of data travel.  Unshielded twisted pair allows runs of only 150 meters (max) but one line can be used to send data in each direction.

Selection

The cabling selected in implementing Supercomp’s network is unshielded twisted pair.  UTP is selected for its ease of installation and handling, lower price compared to fiber optic cable, and ability to carry data in both directions.  However, several categories of UTP can be considered, from category 1-7.  Cat5 is the ideal choice for Supercomp’s network as it can carry data up to 100 meters, and no device at Supercomp is more than 100 meters from a helper device and lower categories will not carry the 100Mbs of data specification for the network.

Pricing

While no network node at Supercomp will be more than 100 meters away from a switching closet, not every node will be exactly 100 meters away, and some nodes may eventually be more than 100 meters away in the future.  However, to begin an estimation of the amount of cable needed, 100 meters will be assumed for each node.  510 machines are necessary to install the network for a total of 51,000 meters of wiring (167,280 feet).  However, we have mapped out the location of each node and determined that, roughly, only 50% of this wiring is necessary (83,640 feet).  Here are prices of two competing brands of cable we selected: 

· Belkin (Bulk Cable CAT5 Plenum Solid 1000 ft.): 

83 units of 1,000 feet at $330 each = $27,389 (MicroWarehouse, 2001a)

· Warehouse Brand (Twin Pack Cat 5 Plenum Solid Bulk 2000` Gray - 2Pk)

42 units of 2,000 feet at $550 each = $23,100 (MicroWarehouse, 2001b)

Total Cabling cost: 

Since there is really no difference in quality that we could find we chose to go with the less expensive Warehouse Brand for a total of $23,100

RJ-45 Connectors

· Warehouse Brand - RJ45 Cat 5 Plug w/Tripoint Contact UTP (50-Pack)

11 Units of 50 at $49.95 = $549 (MicroWarehouse, 2001c)

· Paladin – Connectors RJ45 Round/Solid 50 Pack

11 Units of 50 at $39.99 = $440 (MicroWarehouse, 2001d)

Total RJ-45 Connector cost: 

Once again for the same reason we chose to the less expensive Warehouse Brand for a total of $440. 
HELPER DEVICES

Background

There are several types of network helper devices to consider for Supercomp’s network.  Repeaters, bridges, switches and routers could all potentially play a role in the network. Repeaters simply extend the length of a cable run by repeating the data signal as attenuation occurs at the end of a maximum cable run.  Bridges can forward transmissions to individual network segments in order to reduce network traffic.  Switches can forward transmissions to individual nodes to even further reduce network traffic.  Routers can forward network traffic between nodes that are not on the same segment.

Selection

We have chosen to use a variety of switches in the Supercomp network.  The most important switch will serve as a link between the companies ISP and the subswitches that will link directly to all the workstation nodes.  This switch is important because it is a routing switch.  Supercomp has more nodes to support than will fit on one subnet, but not enough nodes to justify it’s own class be network.  Therefore, it has been given several class C subnets from the ISP.  The router switch will allow cross-subnet communications between computers.  This switch is also rated for 1000Mbs Erthernet.   The rest of the switches do not have routing capability, but will be purchased in volume to accommodate the connecting of each node to the network…over 500 such connections are needed.

Selection

The ultimate choice is to utilize the HP Procurve switches as they are easier to install, upgrade and troubleshoot.  The HP switches us a modular design that can aggregate over 80 points in one unit while the Superstack switches are not modular and must be stacked many on top of each other to match the HP 4000M.  The ability to switch out bad cards and upgrade such cards, reuse the chassis, etc., is the real advantage to purchasing the 4000M

Pricing

Routing Switches

HP ProCurve 9404M (From PC Connection.com, 2001a)

HP ProCurve 9304M (empty chassis)
$6,399

HP Procurve 9300 Series 8-port 1000BaseT Module
$13,849

HP Procurve 9300 Series 8-port 1000BaseT Module
$13,849

 $34,097

CISCO Catalyst 6006 (From PC Connection.com, 2001b)
CISCO Catalyst 6006 (empty chassis)
$6,351

HP Procurve 9300 Series 16-port 1000BaseT Module
$21,688


$28,039

The CISCO Catalyst 6006 was selected for is cheaper price and greater expandability over the HP Procurve

Non-Routing Switches

HP ProCurve 4000M (From Microwarehouse.com, 2001e)

HP ProCurve 4000M with (8x5 = 40 Ports)
$1,350

HP ProCurve 4000M 10/100Base-T 8-port Module
$460

HP ProCurve 4000M 10/100Base-T 8-port Module
$460

HP ProCurve 4000M 10/100Base-T 8-port Module
$460

HP ProCurve 4000M 10/100Base-T 8-port Module
$460
HP ProCurve 4000M 10/100Base-T 8-port Module
$460

Fully Populated
$3,650

To accommodate Supercomps desired number of available ports (see infrastructure layout in the appendix), 7 fully populated switches plus 2 half populated switches would need to be purchased at a price of  $28,250.

3COM Superstack 3 Switch 3300XM (From Microwarehouse.com, 2001f)

3COM Superstack 3 Switch 3300XM (24 10/100Base-T Ports
$730


$730

To accommodate Supercomps desired number of available ports, 27 switches would need to be purchased at a price of $19,710.

Network Layout 

See appendix

Desktop Computers

Background

Desktop computer configurations were chosen according to the needs of the departments and the type of work each individual receiving a machine performs.  All machines were given small hard drives as users are encouraged to store files on a centralized file server.  No computer received less than 192MB of RAM, as the suggested (but not minimally required) amount of ram to run Windows 2000 is 128 MB.  This gives the user more room to run several applications at once on top of windows 2000.  All workstations also came equipped with a 10/100 or 1000BT (Apple) Ethernet card.

Selection

The marketing and administration teams need lower cost, less powerful machines as they work is mainly comprised of email and using productivity suite applications.  A computer with an Intel Celeron processor was selected in this case.  With sufficient ram, this should be enough to allow all users in the marketing and administration teams do their work.  The support group was also equipped with these basic machines. The research and development team needs a more robust computer configuration in order to do development work.  They should receive a more recent generation processor working at a faster speed in order to crunch data better.  Finally, some members of the research and development team work on Macintosh computers.  A special dual processor configuration was selected for them based on Apple’s current offerings at the company’s online store.  Primarily, the dual processor was selected over a higher clock speed as the gap in clock speed to the next highest model does not outweigh the benefits of two processors, considering Apple’s move to OSX, which can take advantage of such configurations

Management/admin/support configuration  (From Dell.com, 2001a):

Dell Optiplex GX100 Mini-Tower

Intel Celeron Processor, 800mhz

192 MB Ram

10GB Hard Drive

17 Inch Monitor

3Com 10/100 Ethernet Card

Cost: $1,107

205 users need this workstation configuration for a total of $226,935.

Comparable option: Gateway E1600se deluxe for $1,119 (Gateway.com, 2001a)

Research and development configuration  (From Dell.com, 2001b):

Dell Optiplex GX100 Mini-Tower

Intel Pentium III Processor, 1.0Ghz

192 MB Ram

10GB Hard Drive

17 Inch Monitor

3Com 10/100 Ethernet Card

Cost: $1,387

250 users need this workstation configuration for a total of $346,750.

Comparable option: Gateway E3400xl deluxe for $1,599 (Gateway.com, 2001b)

Apple Dual 533Mhz PowerPC G4

256MB RAM

30GB Hard Drive

17” Studio Display

Integrated 1000Base-T Ethernet

Cost: $3,098

50 Users (plus 3 extra for Support group) need this workstation configuration for a total of $164,194.

Grand total for desktop systems: $737,879
Servers

Background

We have selected and named 6 key servers to play a role in the Supercomp network infrastructure.  Zeus I and Zeus II are the primary and backup domain controllers for the entire network.  As backup domain controllers are not terribly stressed as far as servers go, we have elected to utilize the research/development group’s workstation configuration for the dual PDCs to perform this task.  Fault tolerance, in this case, comes in the form of the PDC having a BDC.  We names Pegasus as the email server.  In order to serve email, Pegasus needs a fairly large sized hard drive for user accounts, a higher end processor, and some fault tolerance features.  Pandora is the filer server for all the users.  Pandora needs to have a large hard disk capacity and high fault tolerance on order to safely store users files.  In a 500+ user environment, we decided that the research and development team should have 500 MB per user storage and the rest of the users in Supercomp should have 100 MB each.  There should also be some storage capacity left over to complete any tasks that require more than this.  Mercury is the name we have selected for our web server, a machine that should have high level processor capacity, fast hard drives and adequate RAM in order to serve all the requests coming in from the internet.  Finally, Hercules is the name we selected for our database server.  This will clearly be the most expensive and sophisticated server in Supercomp, as is regularly crunches huge amounts of data in order to support the e-commerce website.

Selections/Pricing

Zeus I / Zeus II (PDC, BDC)

Dell Optiplex GX100 Mini-Tower

Intel Pentium III Processor, 1.0GHz

192 MB Ram

10GB Hard Drive

17 Inch Monitor

3Com 10/100 Ethernet Card

Cost: $1,387
Two Dell Optiplexes will be needed for a total cost of $2,774.

Comparable option: Gateway E3400xl deluxe for $1,599

Pegasus (e-mail server) (From Dell.com, 2001c):

Dell Powerapp.web 120 server

Intel Pentium III Processor, 933MHz

256MB RAM

3 - 18GB Hard Drives in a RAID 5 configuration

Cost: $4,206
Comparable option: Gateway 7400 server for $5,041 (Gateway.com, 2001c)

Pandora (file server) (From CDW.com, 2001q):

Maxtor MaxAttach NAS 4000

240GB capacity

RAID 5 configuration

Cost: $1,927
Comparable option: Dell Powervault 705N (Dell.com, 2001d)

Mercury (web server) (From Dell.com, 2001e)

Dell PowerEdge 1400SC

Intel Pentium III Processor, 1.0GHz

192 MB Ram

4 - 36GB Hard Drives in a RAID 5 configuration

17 Inch Monitor

Cost: $7,435

Comparable option: Gateway 7400 Server for $7,320 (Gateway.com, 2001d)

Hercules (database server) (From Dell.com, 2001f)

Dell Poweredge 6400

Intel Pentium III Xeon Processor, 700HHz

4 GB Ram

6 - 36GB Hard Drives in a RAID 5 configuration

17 Inch Monitor

Intel Pro 1000 Gigabit NIC

Cost: $21,720

Comparable option: Compaq ProLiant ML530 (Compaq.com, 2001)

PERIPHERALS / PRINTERS

We decided to provide 1 printer for every 30 people. We base this upon the setup in the Shepard Lab at SLIS, since we have no other real-life knowledge of how many printers to purchase. We priced two different network printers: the Xerox DocuPrint N2025 (Xerox.com, 2001) and the HP Laser Jet 4100tn. (HP.com, 2001) The Xerox DocuPrint N2025 is $1899 each for a total of $56,970 for 30 and the HP Laser Jet 4100tn is $1829 each for a total of $54,870 for 30. We chose the HP product for three reasons: it was a little faster (25ppm b/w vs. 20 ppm) at about $70 less for each unit and finally, HP has the finest reputation for reliability and excellence in the printer industry.

Overall Software Strategy

The overall strategy for selection of NOS, DOS and basic application software for our system is to select software that provides the most robust performance, scalability, and extended service/support at a moderate cost that meets the needs of our 4 departments: Marketing, Administration, R&D and Support.

Overall NOS Strategy

We decided to select between the two main players in the NOS market: MS and Novell since they make about 99% of all the NOSs in the world (A547 Lecture Notes). Novell claims “NetWare 5.1, the #1 network for Internet-enabled businesses.” (Novell, 2001a) But while Novell Netware is certainly a proven and common NOS, we decided to go with a MS NOS for 2 reasons. First, and most importantly, the Novell company appears to be in financial difficulty, whereas, MS is financially stable. If we purchased Novell Netware and the companies were to go out of business in the next 5 years, we would be stuck with an expensive system without a company to support or service it. This was a risk we weren’t willing to take. Another, but less important reason, is that Novell Netware does not directly support MACs. Upon talking with representatives at CDW (www.cdw.com) and then writing to Novell (www.novell.com) for clarification, we found that special software called Netware Native MAC must be added to connect MACs to a Netware system. This product is in beta for the Netware 5.1 NOS. Currently, another company, ProSoft, makes software, which connects MACs to Netware (personal communication from Novell, 4/18/2001).  This seems to be quite awkward setup compared to the MS NOSs, which are directly compatible with MACs and would require no added installation time for additional software. Even though it’s not the most negative aspect of Netware, in our assessment this is quite germane to our situation since our company will be installing 53 MACs out of a total of 508 computers. 

However, we have decided to go with a MS 2000 NOS platform, not only because of the drawbacks noted earlier about Novell, but because the Microsoft Servers are consistently rated at the very top of the Top Ten in price/performance testing. 

 “According to the Transaction Processing Council, [TPC, 2001a] Windows 2000 Advanced Server delivers industry-leading performance for less than half the cost of the most scalable UNIX–based solution. In fact, Windows 2000 Advanced Server currently holds the top four TPC-C benchmark  results [TPC, 2001b], as well as the sixth and eighth place results.”  (Microsoft, 2001a)

Additionally, MS 2000 servers now have “Active Directory”, which is meant to be very competitive with the NDS (Netware Directory System) available through Netware. The MS site states: 

“With Active Directory, employees can quickly find information about all the resources connected to your network. Administrators can manage the network from a central location—whether the enterprise spans cities, countries, or hemispheres. The net result: Centralized management saves IT costs by cutting out redundancies and duplication as well as laying the foundation for efficient upgrading in the future.” (Microsoft, 2001b)
According to several independent studies, performance of Windows 2000 Servers is also greater than NT or competitors’ servers in a number of benchmark tests: networking performance, webserver performance, file and print server performance, and application server performance. (Microsoft, 2001c)

In addition to a high standard of performance at low cost, our system also needs to be reliable.  Microsoft contends, “The Windows 2000 Server Family is the most reliable set of server operating systems Microsoft has ever produced.” It meets the “5-nines” standard for reliability: uptime of 99.999% of the time, which translates to 5 minutes of downtime a year. (Microsoft, 2001d)

Scalability is another key factor, which will be important to our (hopefully) growing company as well. The MS 2000 server series provides for this growth: “from 1-2 servers with a few dozen clients to hundreds of servers and thousands of clients.” (Microsoft, 2001e) 

Windows 2000 Advanced Server increases availability using two different technologies: clustering, which connects two servers together so that one can take over if the other fails, and network load balancing - which can spread processing across as many as 32 servers if needed to handle high loads of incoming traffic to your website for example. The Advanced Server scales from 1 to 8 processors and accommodates two-node clustering and 32-node network load balancing. (Microsoft, 2001f)
We will have a total of 6 software servers, which we have decided to put into 6 separate physical servers to improve upon fault tolerance. Here is a list of our servers, including their names, functions, and MS NOS software used:

· Zeus I:  PDC (basic login server) – Windows 2000 Server

· Zeus II: PDC backup server - Windows 2000 Server

· Mercury: Webserver (for our e-commerce needs) – Widows 2000 Advanced Server.
· Hercules:  Database server (for our e-commerce needs) – Windows 2000 SQL Server. 

· Pandora: File server (file and application server) – Windows 2000 Server
· Pegasus:  Email server (for email) – Windows 2000 Server
Price Comparisons of Novell Netware 5.1 vs MS 2000 NOSs

We priced all Netware and MS NOSs at both Novell, and MS then found that two online discount computer sales companies, CDW (http://www.cdw.com) and Office Software International (http://www.office2000pro.com) had much more competitive prices. Therefore, all final quotes are from the latter two and all software prices in this report are rounded up or down to the nearest dollar amount. If we were to go with Novell we would chose their most up-to-date system Netware V5.1 that their site states is intended for the “world of e-business” and is a “robust system that provides built in scalability” which would be necessary for our business. Novell requires you to purchase a Netware v5.1 Server Plus –Connection, which is a “starter kit” for Novell Netware 5.1 Plus 5 Connections; it is the CD-ROM for the NOS but also includes the initial 5 connections for $819. (CDW, 2001a) On top of this you then add the licenses for all additional computers. They come in various sizes: 10-user, 25-user,100-user, and up to 500-user. For our business, which has just over 500 computers, would have to purchase the Novell Netware V5.1 500 Connection Additive License for $21,929. (CDW, 2001b) So our grand total for a Novell NOS (sans the additional Native MAC software to connect the MACs) would be $22,749. This would be necessary for each server in our system. Therefore since will have 6 servers in our network the grand total for NOS software and licenses would be $136,493 - much more expensive than similar MS 2000 NOSs, as we will see in the upcoming MS discussion.  The price was so exorbitant that we didn’t even bother to price out the needed MAC software. Our decision was made to go with MS not Novell. 

Having chosen to go with a MS NOS, the choice was then between NT and 2000. Because we want our company to have cutting edge technology and money is really not a factor, we chose MS Windows 2000 instead of NT. Windows NT will soon be phased out and we want a product that will be around for a few more years for ease of support and service as well. According to the MS site the Windows 2000 Platform is specifically attuned to the business market with built-in web and application services with record breaking performances at a low cost (as referred to in the TPC results earlier) as well as great scalability and reliability. The choice was then between the three flavors of the MS Windows 2000 NOS: Windows 2000 Server, Windows 2000 Advanced Server, and Windows 2000 Datacenter Server. Of the 3 we decided to select the Windows 2000 Advanced Server for our webserver since of the 3 it was best suited to a medium-sized business like ours whereas the former is for a small business, and the latter is for a very large business (eg: MacDonald Douglas).  Microsoft’s, webpage “Choosing the Right Server Version”, details the qualities of the three and points out that the Windows 2000 Advanced Server is the “best platform for line-of-business and .com backend usage and provides enhanced performance and scalability through SMP and extended memory support. The starter cost for this system is $3,396 and this includes 25 client access licenses (CALs). (CDW, 2001c) We would then have to purchase another 480 CALs. (It is not necessary to purchase CALs for backup servers). However, the representative at CDW told me that since we were a “large business” (for any number over 250 users) we would save more money by purchasing the Microsoft Windows 2000 Advanced Server Level C Open Software License Level C for $2,319. (CDW, 2001d) So the grand total for the NOS and open license required for our Webserver (Mercury) would be $5715. 

For our PDC (Zeus I), PDC backup (Zeus II), fileserver (Pandora), and email server (Pegasus) we would need 4 copies of the less powerful the Windows 2000 Server along with open licenses.  The starter kit for the Microsoft Windows 2000 Server including 5-user CALs is $857, (CDW, 2001e) then the open license is MS Windows 2000 Server Open Software License Level C  $680 (CDW, 2001f) for a total of $1537. For all 4 servers the grand total would be $6148 ($1537 X 4).
For our database server (Hercules) we chose Microsoft Windows SQL Server (rated the both fastest and best buy in the industry by TPC. According to the Microsoft site:

“Microsoft SQL Server 2000 Enterprise Edition is the complete database and analysis offering for rapidly delivering the next generation of scalable e-commerce, line-of-business and data warehousing solutions.” (Microsoft, 2001g) 

The best price I could find for the SQL server was at Office Software International (Office Software International, 2001) for MS SQL Server 7.0 with unlimited client licenses for $14,999.
Prices for all NOS and their open licensing agreements for our company: 

Zeus I 
                 $1537

Zeus II
                 $1537


Mercury
     $5715



Hercules
  $14,999

Pandora
     $1537

Pegasus
     $1537

Total:   
  $26,862

Overall Desktop Operating System Strategy

MS really is the dominant company in the field of DOSs, versus say IBM. There really is no competition. So we decided to go with MS DOSs for this reason. For this we chose the Microsoft Windows 2000 Professional at $277 (CDW, 2001g), we would then have to purchase 508 Microsoft Windows 2000 Professional Licenses at $259 each. 

This would bring the total to  $131,844   [$277 + ($259x508)]. 

Prices for All Desktop Operating System Software and Licenses:

CD-ROM 


       $277

License agreements:           $131,572

Total 


            $131,649   

Overall Basic Application Software Strategy

The choice here is between MS and Corel products. We decided to go with the MS Office 2000 Professional and the MS Office 2001 Macintosh Edition rather than a similar Corel suite, Corel WordPerfect Office 2002 - Professional Edition For Windows 98, ME, NT and 2000. Even though the price for the Corel product is less than ½ that of the MS product we chose to go with MS Office 2000 since it seems to be the industry standard - I don’t know of anyone who even uses Corel anymore. Once again all prices come from CDW, which was much cheaper than ordering directly from Microsoft. The Corel product would be $240 for the CD-ROM, (CDW, 2001h) and then $169  for each copy of their licensing agreement, Corel FLP WP Office 2002 Std. LVLA, (CDW, 2001i) - for a grand total of $86,291.
Microsoft Office 2000 Professional is $527.36 for the CD-ROM, (CDW, 2001j), and then an additional $389 for each Microsoft Office 2000 Professional Level C Open Software License Level C for each PC. (CDW, 2001k) Since we will have 450 PCs we this will be a total of $175,050.  We will also have 53 MACs for which we will need to purchase the Microsoft Office 2001 Macintosh Edition For Macintosh at $447, (CDW, 2001l)
and Microsoft Office 2001 for MAC Business Software License at $359 each, (CDW, 2001m), for a total of $23691. So the grand total for both MAC and PC basic application software will be $203347. The Office Professional suite contains all the basic applications our company will need: 
· Microsoft Word 

· Microsoft Excel 

· Microsoft Outlook® 

· Microsoft PowerPoint® 

· Microsoft Access 

· Microsoft Publisher 

· Plus! Microsoft Small Business Tools
Price for All Basic Application Software and Licenses For Our Network:

For 450 PCs 
   $175,050

For 53 MACs 
     $23,691
Total

   $198,741

Antivirus Software

We chose Norton AntiVirus Corporate Edition 7.5 for Windows 2000 since it is for because it offers scalable, cross-platform virus protection on all desktops and file servers enterprise wide. It also allows for centralized management from a single console, which in turn, significantly reduces the cost of deploying updates across the enterprise by the Systems Group. It includes, NAVEX, a scanning and repair engine which “provides the unique ability to update virus definitions and engine extensions — without having to reboot servers or re-deploy application software — thereby maximizing system uptime and minimizing total cost of ownership.” (Norton.com, 2001a) The main reason we chose Norton is due to its history of superior virus protection.  It is considered to be very best virus protection software. In fact, “Norton AntiVirus received it's 14th Virus Bulletin 100% award, placing Symantec as the only anti-virus vendor to receive the award eight times in a row… Symantec's Norton brand of consumer security products leads the market in worldwide retail sales and industry awards.

(Norton, 2001b) Unfortunately, the exact price for a CD-ROM of Norton AntiVirus Corporate Edition 7.5 for Windows 2000 plus a volume licensing agreement for 508 PCs/MACs is not available online.  An account must be established with a “representative” to get pricing for such a large number (this would entail lying about a fake company). Therefore, a rough estimate will be made using the pricing for Symantec Norton AntiVirus Corp V7.5 for Small Business 50pk, $1,249, and then multiplying this by 11 for a total of $13739, but a VLA would be much cheaper in reality. (CDW, 2001n) Even though there is no antivirus software that has won as many awards as Norton, we also priced a semi-comparable McAfee product: McAfee Total Virus Defense Suite Box for $586.35. 

 (CDW, 2001o) For a semi-comparable licensing agreement we priced Network Anti-Virus 100-user for $2,729. (CDW, 2001p)  Since there was no pricing online available for Volume License this was the closest available estimate of price for 100 users we would then have to multiply this number by 5 for a total of $13,645. So the grand total for the McAfee AntiVirus product would be $14,231 ($586 + $13,645) Of course, if we could get a VLA the price would be much less than this.

Price for All AntiVirus Software:

Norton AntiVirus Corporate Edition 7.5 for Windows 2000 - Total $13,739

Grand Total for ALL NOSs, DOSs and Basic Application, and AntiVirus Software:

NOSs:  



     $26,862

DOSs:


 
               $131,649  

Basic Application Software: 
   $198,741

AntiVirus Software:

                 $13,739

Grand Total:



   $370,991

NTFS and Domain, Group & User Permissions

Windows 2000 uses NTFS – NT File System – similar to the Novell Netware NDS, allows for centralized administration and control. In our situation we would be setting up a client-server network which is called a “domain” by MS 2000. Each domain has a PDC or Primary Domain Controller and a Backup PDC for fault tolerance. Each group in the organization is called a group and individual users or devices are called users. 

The administrator can define individual users, define groups, set home directories and define login scripts, and set permissions for the group and the individual using this system. Our organization is composed of 4 groups: Systems (us), Administration, R&D, and Marketing. Resources can be shared between groups if permissions are set accordingly. In our case the systems group would have to have access to all the departments or groups since systems is in charge of network administration. Administration also would have wide access to all the groups. Marketing would have permission to view some files in R&D since they will have to have access to their work to develop marketing strategy for their products. R&D would probably not have access/need access to files in the other departments. These permissions (especially for marketing) would be determined on an ongoing basis and changed as necessary.

TRAINING

The 5 staff members of the Systems Group would be responsible for initial network training of the other 3 groups. In addition, they will continue to staff a support desk on a rotating basis every month. Since we are salaried there will be no additional cost, but occasional outside training may be brought in.  Estimated cost for the first year of outside training: $12,000.

TIMELINE

- Cable making and running throughout building: 2 weeks

- Removal of computers from packaging and setup: 2 weeks

- Setup and configuration of hardware and software: 5 weeks
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