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1. Verslo centro vietinis tinklas

Verslo centras gali išnuomoti patalpas dvidešimčiai skirtingų kompanijų. Kiekvienai kompanijai bus įrengtas kompiuterių tinklas dvidešimčiai kompiuterizuotų darbo vietų, bei ryšio kanalas į Internetą.  Verslo centro lokalus kompiuterių tinklas turi būti suprojektuotas taip, kad būtų tenkinamas tokios būtinos sąlygos:

1. Visų dvidešimt kompanijų kompiuteriniai tinklai, privalo būti atskirti vieni nuo kitų.

2. Verslo centro savininkai privalo turėti galimybę reguliuoti Interneto kanalo pralaidumo dydį kiekvienai kompanijai atskirai.

3. Privalo būti paruošti rezervinis/rezerviniai ryšio kanalai, jei įvyktų pagrindinio kanalo darbo sutrikimai.

4. Kompanijos savo vidiniame tinkle gali laisvai pasirinkti IP adresus.

Aprašyti siūlomą sprendimą ir pasirinktas technologijas.

2. Kompanijos Intranet tinklo projektas
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Kompanija turi centrinį ofisą ir tris padalinius, visi yra skirtinguose miestuose. Kompanijos vadovybė nusprendė įdiegti centralizuotą verslo valdymo sistemą, kurios pagrindinis serveris bus centriniame ofise ir vartototojai galės dirbti su sistema tik būdami pastoviai prisijungę. Tarkime, kad padaliniuose A, B ir C su verslo valdymo sistema dirbs atitinkamai 10, 12 ir 20 vartotojų, vienam vartotojui reikalingas pralaidumas yra 20 kbps, jei nenaudojama jokių tuneliavimo, šifravimo ar kompresijos protokolų. Be to, vidutiniškai kiekvienam padaliniui bus reikalinga 10 kbps pralaidumas el. Pašto srautui ir failų perdavimui.

Reikia pasiūlyti sprendimą kompanijos Intranet sukurti. Sprendime turi būti:

· Nurodyti pralaidumai, kurie turi būti užsakomi iš ryšio paslaugų teikėjo;

· Kokio tipo įranga turi būti naudojama;

· Ryšio rezervavimo sprendimai, jei sugenda pagrindinis ryšys;

· Atsižvelgiama į perduodamų duomenų saugumą;

· Ruošiant sprendimą taip pat turi būti įvertinami, tačiau neskaičiuojami tiksliai,  ekonominiai faktoriai (sprendimo kaina). 

3. Fakulteto lokalus tinklas

Reikia paruošti naujai statomam fakultetui lokalaus kompiuterių tinklo projektą naudojant Cisco aparatūrą. Fakultete bus 4 kompiuterių klasės su 20-čia kompiuterių kiekvienoje. Taip pat kompiuteriai bus  dėstytojų kabinetuose ir katedrose, viso 25 kompiuteriai. Fakulteto informacinei sistemai aptarnauti bus pastatyti 3 serveriai. Visos klasės, darbo vietos ir tarnybinės stotys bus sujungti į vieną komutavimo spintą. Jūsų užduotis parinkti reikiamą komutavimo ir maršrutizavimo įrangą. Pageidaujamas funkcionalumas yra:

· Atskiri VLAN dėstytojams, serveriams ir studentų klasėms.

· Interneto prieiga turinti 2Mbit/s parsisiuntimo spartą su 128 kilobitų per sekundę atsarginiu ryšiu

· Galimybė filtruoti paketų srautus tarp VLAN pagal IP adresą ir protokolo numerį. Numatomi maksimalūs srautai tarp bet kurių dviejų VLAN yra iki 300Mbit/s į vieną pusę.

· Kompiuterių kiekio plėtimo galimybės trims metams į priekį be papildomos įrangos pirkimo. Numatomas augimas yra po 10% naujų kompiuterių kiekvienais metais.

Projekte turi būti aprašyta:

· Įrangos kiekiai ir modeliai

· Įrangos sujungimo schema

· Interneto prieigos tipas

· Naudojamos technologijos

4. Interneto Paslaugų Teikėjo (IPT) tinklas

Jūs norite įkurti mažą IPT: 

· galimi klientai yra 6 atskirų (tarp jų nėra galimybių įrengti ryšio) namų gyventojai;

· kiekvienas namas turi vieną laiptinę ir yra ne aukštesnis nei 30 metrų;

· kiekviename name yra po 20 klientų;

· per 2-3 metų laikotarpį klientų skaičius gali išaugti iki 40 vienoje laiptinėje;

· nuo Jūsų IPT centrinės būstinės kiekvienas namas yra nutolęs maždaug po 1 kilometrą;

· savo vartotojams jūs teiksite tarpusavio ryšio ir interneto paslaugas;

· vartotojai tarpusavyje turėtų bendrauti ne mažesne nei 10Mb/s sparta.

1) Nubraižykite, kaip turėtų atrodyti visas tinklas. Labai detalus brėžinys nebūtinas.

2) Kokią įrangą naudotumėte kiekviename name ir IPT būstinėje? www.cisco.com yra nemažai įrangos aprašymų.

3) Kokią technologiją naudotumėte namų sujungimui su centrine IPT būstine? Paaiškinkite kodėl.

5. Verslo centro kompiuterių tinklas

Reikia suprojektuoti ir aprašyti verslo centro kompiuterinį tinklą. Sąlygos projektavimui yra tokios:

1. Verslo centras yra 30 aukštų aukščio.

2. Nuspręsta naudoti tik “Cisco Systems” įrangą.

3. Kiekviename aukšte planuoja dirbti 50 ir daugiau žmonių.

4. Pastate dirbs daug atskirų įmonių. Kai kuriuose aukštuose taip pat gali dirbti daugiau nei viena įmonė.

5. Visiems dirbantiesiems turi būti suteiktas išėjimas į internetą.

6. Turi būti numatyta tinklo zona (vieši serveriai), prieinama visiems pastate dirbantiems žmonėms.

7. Pageidautina, kad kiekvienas aukštas turėtų alternatyvų kelią(-ius) į verslo centro centrinį komunikacijų mazgą.

8. Pastato šeimininkai pageidauja, kad kabelių skaičius tarp aukštų būtų minimalus.

Užduotys:

1. Turi būti pasiūlyta verslo centro tinklo architektūra. Labai detalus projektas nebūtinas.

2. Parinkite techninę tinklo įrangą. Naudokitės www.cisco.com resursais!

3. Paaiškinkite, kaip užtikrinsite skirtingų įmonių duomenų konfidencialumą.

6. Case Study: GHY Resources

Mr. Martin of GHY Resources is responsible for the company’s network. He has invited you to

a meeting to discuss some issues.

GHY Resources is a manufacturing company with its headquarters based in St. Louis. In the

past 10 years, GHY has grown from 10 employees to more than 400. It now has a manufacturing

site in Kansas City, and a new site is opening in Nashville, Tennessee, in three months. The

manufacturing sites connect back to St. Louis via a 256 K circuit. Sales offices exist in more

than seven cities throughout the United States. Each sales office connects back to the

headquarters via a 56 K leased line. These leased lines run at more than 70 percent utilization

at certain times during the day. The company currently uses a mix of routers from different

vendors and wants to standardize on Cisco’s if the price is right. The current routing protocol

is RIPv1. Figure 1-5 shows the current topology of GHY Resources.

Novell NetWare fileservers are used throughout the company, with one server at each of the

sales offices. Local offices have print servers also. The headquarters’ local-area network

consists of Ethernet using 10BaseT hubs. These Ethernet segments constantly run at about 45

percent utilization. There are around 10 segments connecting to a pair of Cisco 4000 routers.

One of the network analysts mentioned that the protocol analyzer reported broadcast storms on

some of the Ethernet segments.

Business applications run on an HP 3000 machine located on one of the segments at the

headquarters. An HP 3000 is located at the manufacturing site. The manufacturing site has two

NetWare file servers. Mr. Martin expects the new manufacturing site to have the same business

applications. The LAN in Kansas City consists of three Ethernet segments with 30 stations

each. Network utilization is at 35 percent on each segment.
[image: image4.emf]The following questions are designed to test your understanding of the topics covered in this

chapter. When you have answered the questions, look up the answers in Appendix A. After you

identify the subject matter you missed, review those sections in the chapter until you feel

comfortable with this material.
Mr. Martin has mentioned that he is interested in Frame Relay as an alternative for his WAN

links. He would like to upgrade his LANs as well. He has requested a LAN/WAN solution that

would help reduce the utilization problems he is having on the network. He also would like a

solution to reduce the SAP traffic on the network. In addition, he wants to find a way to conserve

IP addresses on his network. Mr. Martin needs to get a proposal in one week to have his

managers approve the money. The design needs to be installed before the new manufacturing

site becomes operational.

Look for questions on the GHY Resources case study at the end of some of the book’s chapters.

7. Case Study: Pages Magazine, Inc.

Ms. Phillips is the newly appointed Director of IT at Pages Magazine, Inc. Pages Magazine

realizes that to aggressively compete in its market, this company needs changes to its

infrastructure that will support new applications and Internet access, allowing them to increase

their productivity and to follow market trends. Pages wants to use the Internet to gain clients

and find new opportunities. Ms. Phillips is faced with many options but needs your help in

developing a solution that is both cost-effective and scalable. She needs to make sure that the

solution will address her immediate needs and also be scalable enough to support future

applications.

Pages Magazine, Inc., is a conglomerate of four periodicals. Pages Magazine is expecting at

least two periodical acquisitions per year for the next three years. Each magazine acts

independently and has a mix of both small and medium-sized offices throughout the continental

United States. Each magazine has various access methods back to the corporate headquarters

located in New York City. Table 1-1 summarizes the current layout of the Pages Magazine, Inc.,

offices as they are presented in Figure
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These leased lines have provided enough bandwidth to support basic e-mail and file transfer

services. Each office has its own Novell servers that are currently managed independently,

running on a flat 10BaseT Ethernet environment. A T1 will be installed at the NYC office to

provide Internet access to the remote offices. Internet access and e-mail are the first critical

applications that need to be addressed. Currently, the offices use CC:mail as their e-mail

platform.

Pages Magazine has not standardized on MS Office applications and currently uses a mix of

Apple and Microsoft application products. All the routers route IPX, AppleTalk, and IP;

however, Pages Magazine wants to migrate to a purely IP environment with Novell GroupWise

as the e-mail platform. Each office will have a GroupWise server that needs to be synchronized

with the NYC office for Internet e-mail. After the two new offices go online, every office will

slowly migrate to Netware 5, using native IP for transport. Until then, AppleTalk still needs to

be supported as a routed protocol. The new Novell servers will also have a synchronized NDS

directory structure that will manage the user access and login process.

Network manageability has been difficult since different vendor products are being used to

provide WAN access. Ms. Phillips is looking for a single vendor solution that can be managed

more effectively with her limited staff.

The additional offices for the new network are another concern, and she is looking to implement

a network management solution that will support her staff. She has three remote IT support

people in addition to three NYC-based people. One support person is located in Danbury and

the other is in White Plains. The third supports Queens. Most of her staff have desktop and

moderate networking skills.

The network used RIPv1, but Ms. Phillips plans to use DHCP to readdress her network so that

she can conserve the valid IP address and to create a more scalable IP addressing scheme. Pages

Magazine, Inc., will require a new routing protocol that will support subnetting and possible

VLSM. Ms. Phillips is also interested in finding a more cost-effective WAN solution that will

support the additional two offices that will go online within two months.

Ms. Phillips must present an infrastructure upgrade and Internet access plan to the CEO and

CFO in three weeks. The presentation will include a network design to show how the network

will scale to support new offices and to address any return on investment issues.

8. Case Study: MediBill Services, Inc.

MediBill Services, Inc., started out providing billing support and services for a small

community of independent medical offices. These offices used MediBill to service medical

claims and provide patient data storage. After five years of service, MediBill has decided to

grow and provide online medical information and Internet access to service its expanding client base. The company also is looking to provide the security for file transfers for disaster recovery

purposes. MediBill is looking to ensure that the integrity of the information transferred will not

going be in question.

MediBill’s CIO, Mr. Lee, is responsible for approving a design strategy that would support

MediBill’s future goals of providing secured remote storage of medical files, as well as Internet/

e-mail services and desktop support to the small to medium-sized medical offices.

MediBill currently has a T1 out to the Internet but isn’t sure whether this is enough bandwidth

to support its client base. The company has just acquired eight more offices that will need access

within three months. MediBill has already begun the PC installation process and is waiting to

coordinate the installation of the WAN connections. Prior to the WAN installations, Mr. Lee will

need to purchase routers and security equipment for the Internet access.

Mr. Lee has asked several consultants to respond to the following information provided in a

Request for Proposal (RFP).

MediBill has maintained an NT SQL database in its main office, which connects to the six

remote doctors offices via 56 kbps dialup connections. These connections will have to be

upgraded to support new services provided by the Internet. The connections will have to support

Internet Web, e-mail, and file transfers as well as network management traffic. Mr. Lee is

looking to implement the Microsoft Systems Management Server (SMS) for remote monitoring

and management. MediBill has decided to standardize on the Microsoft platform to simplify IT

management issues. MediBill has already implemented Microsoft Exchange and Outlook as the

e-mail system.

MediBill is going to start by providing its clients with basic Web access, FTP, and e-mail.

After the Internet access and WAN upgrades, Mr. Lee wants to roll out a full network

management solution that includes the management of each of the company’s customers as well

as its own network. Currently, each remote office must provide its own PC equipment, but with

MediBill’s new services, the company has decided to provide the PCs and all the customer

premise equipment (CPE) necessary. Each office will have five to ten PCs per office, all running

Microsoft Windows 98.

MediBill also won a contract with the MetroCenter Hospital, where the company will provide

Internet services as well as secured disaster recovery services for data and files. The hospital

will be connected to MediBill via a dedicated T1 circuit. The hospital has contracted MediBill

to manage the 50 Internet workstations that will be distributed throughout the hospital, as well

as the 10 data-transfer stations.

The client needs to review its WAN strategy and provide a design plan to upgrade the WAN

network to support its growing client base. The client wants a demonstration of the security that

his network will provide so that he can use that information in MediBill’s marketing strategy.

Mr. Lee wants a proposal that will provide a baseline of the existing network and WAN

connections as a comparison to a new network. Due to the large scale of changes that need to

be made with MediBill, Mr. Lee is looking for a proposal that will outline how the company

will migrate from its previous network to the new, more scalable network.

9. Case Study: Cicala and Rosado Law Firm

Mr. Kunkel, the IT manager at Cicala and Rosado Law Firm, is responsible for updating the

network to use new technologies. He has two network analysts working for him that handle

the routers, hubs, clients, servers, and media for the company. The company is understaffed,

and the analysts are overworked. There is no network management station monitoring the

network.

The firm has two locations, one in Houston and one in Dallas, specializing in corporation

legalities. A Frame Relay WAN link exists between the sites. Each office has approximately

40 workstations. The company expects only 4 percent network traffic growth in the next two

years.

The current network was built in the early 1990s. Each office has a large 10BaseT

concentrator with stations attached. A router in Houston provides connectivity to the Dallas

office and to the Internet via a local ISP. The current routing protocol is RIP. The WAN link

currently has a 256k bit rate and runs at an average of 85 percent utilization with occasional

bursts. The Ethernet segments currently run at an average 45 percent utilization;

occasionally, network utilization will burst to 60 percent utilization. Users complain of

slow response time through the day.

The firm uses the Microsoft Office suite of applications because it does a lot of word

processing and exchanging documents. E-mail and HTTP are highly used as well. The firm

also uses CD-ROM servers for reference. IP is the only protocol routed on the network.
The firm recently upgraded its work stations and is now equipped with 10/100 network interface

cards. Mr. Kunkel would like a proposal to upgrade the network to Fast Ethernet. He would also

like a solution to integrate voice and data on the WAN link between Dallas and Houston. Mr.

Kunkel mentioned that a previous network audit uncovered security issues from access to the

Internet.

10. Case Study: CartoonWorks, Inc.

CartoonWorks, Inc., is a graphical firm specializing in animation for the advertisement and

entertainment industries. This firm is growing quickly and needs to remain competitive. The

firm just completed a strategy meeting to decide how each department can contribute to create

a corporation that will give the company an edge in the market.

Ms. Roberts, the Director of IS for CartoonWorks, Inc., is responsible for all LAN and WAN

implementations. She has proposed networking CartoonWorks’ remote offices in an effort to

capture and share the intellectual capital and to allow for easy communications between

designers and artists to increase creativity and productivity.
The company has always operated with independent offices. Ms. Roberts has hired you to help

her come up with a cost-effective plan to start connecting the different offices and to help her

create this network. Ms. Roberts is interested not only in the initial design, but also in a phased

implementation plan so that she can budget correctly for this upgrade.

Currently, there are two main offices, each with anywhere from 70 to 100 Apple and PC

workstations, making the total hosts of the two offices no more than 200. Each office has one

network segment. All administrative functions are located in CartoonWorks Main Street office.

The Human Resources, Accounting, and Corporate departments all share two Novell 4.11 file

servers. The Administrative and IT users have only PCs, and the Production users have a mix

of PCs and Macintosh computers. The third server is the primary NDS directory for user

authentication and home directories.

However, the Marketing, Production, and IT departments occupy two floors in the Oak Street

office. Marketing and Production share two servers, and IT uses the secondary NDS server. The

two offices are connected via a point-to-point T1 connection. Ms. Roberts has expressed

concern about the redundancy for the line. All the graphical work is done on Apple computers,

and the operations and administration work for the corporation is done on PCs. The network

uses AppleTalk and IPX/SPX protocols. However, the new documentation management and

chat room server that is designed to facilitate communication in a company is a Web-based

product.

In addition, the company has been developing and testing its two new NT Web servers on the

new Internet segment. These new Web servers need to communicate with the new NT SQL

database at the Oak Street office. The Media Group, which is part of the Production department,

will complete its testing within one month. With the new Web servers, Ms. Roberts needs to

also implement a DNS solution and register a domain name. Ms. Roberts has begun the process

of acquiring a domain name in preparation for the Internet access, but she needs to install and

secure her DNS servers.

A new T1 Internet connection has been installed at the data center in the Oak Street office, but

CartoonWorks does not have a security policy and needs to install security. Everyone in the

company will have Web access, and the company is concerned about the legal implications of

using the Web. Ms. Roberts wants to make changes to the network as seamlessly as possible for

her users. This is especially critical due to the lack of technical support staff and the recent

implementation of critical applications, such as a GroupWare system. CartoonWorks migrated

to Novell’s GroupWise from cc:Mail, but the company has not installed the Internet e-mail

capability and has made that and security its first concern.

CartoonWorks executives know that they need to upgrade their infrastructure to work more

aggressively, but they cannot disrupt production to do so. Now that you have information on

what Ms. Roberts is looking to implement, use the information to help her decide on the right

solution. CartoonWorks is interested in a phased solution that will address its immediate needs

for connectivity to the remote users and to include the NT e-mail system.

11. Case Study: Martin & Martin, LLC

Mr. Jones is the Director of IT at Martin & Martin, LLC, a law firm located in downtown

Chicago. He is charged with the task of planning for a network upgrade. However, Mr. Jones

has decided that he would like to have a network analysis done before the upgrade so that he

can find out which systems would require upgrades, and to create a three-year strategy to

present to the partners. Mr. Jones is concerned about presenting the right strategy that will

include the return on investment.

Martin & Martin has provided services to its clients for more than 10 years and is planning to

open two new offices in the next six months. These offices will be across town, and each office

will have approximately 30 people. Each office will have four senior attorneys and 10 junior

attorneys, clerks, and administrative staff. To support these offices, the IT department has one

support person for each remote location for desktop and level 1 support.
The law offices occupy four floors of a high-rise building in Chicago. The customer is

experiencing network latency, especially in the Accounting and Finance department and in

the Human Resources department, which both reside on the 22nd floor. The director of the

Accounting and Finance department has raised concerns about the security of his files. To

address any further security concerns with other departments, Mr. Jones met with the directors

of each department, except for the attorneys. The legal department includes Research and the

attorneys. Research, IT, and the Corporate Administration departments share the 23rd floor.

The senior and junior partners and all attorneys with their administrative support staff occupy

the 25th floor, and the 26th floor is used for reception and conference rooms. The law firm has

decided that video conferencing is an essential component of its business and is looking to

implement video conferencing as soon as possible so that the original firm can communicate

with the two new remote offices.

The customer has four network segments for each floor but has been experiencing network

latency. Each floor except the 26th has 10 to 20 printers. Each floor has a 100 Mb uplink to the

Data Center on the 23rd floor. There are approximately 50 PCs on the 26th floor, 150 PCs on

the 25th floor, and 40 PCs on both the 22nd and 23rd floors. The servers for each department

reside on their respective floors.

Martin & Martin currently uses Microsoft Office applications and Exchange for mail. However,

Martin & Martin is concerned about network security and wants a recommendation to secure

the traffic of three specific departments: Human Resources, Accounting and Finance, and

Corporate Administration. Mr. Jones needs to provide Internet security for the entire

corporation. However, due to the sensitivity of the information in these departments, Mr. Jones

wants to secure each segment so that access will be strictly defined. With the growth of the

remote offices and a network audit in the near future, Mr. Jones wants to secure these networks.

The senior partners are also considering the use of video and audio files in the Research

department for reference. Mr. Jones is interested in a centralized IS management that can

monitor devices and eventually grow to remote monitoring and proactive monitoring with the

new offices. However, he is concerned that the new network would require a more experienced

IS staff.

This is a critical decision for Mr. Jones to make because he needs to understand what traffic

patterns he should plan for. With the need for teleconferencing looming on the horizon for each

of the offices, Mr. Jones needs to take into account additional WAN capacity in his plan.

Mr. Jones has asked for a design proposal and an implementation plan for the network analysis.

