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Servers vs. 
Workstations



What is a Server?
A server is a computer that supplies services to users via other 
computers, called clients. The clients are usually workstations (but not 
always).

A service is the function of the server. Services are what differentiates a 
structured computing environment from bunch of standalone computers 
on a network.  

Popular services:
◦ Infrastructure: DHCP, DNS, Authentication, LDAP

◦ User: File Sharing, Printing, Web, Database, Email



How are they different?

A WORKSTATION HAS… A SERVER HAS…

One “concurrent” user

A broad range of roles

◦ Email, Web, Word, etc…

Hardware optimized for 
interactivity

Reliability and uptime are lower 
priority

Several “concurrent” users

A narrow range of roles

◦ “File” server / “web” server

Hardware optimized for 
background processing

Reliability and update are high 
priority



The Client-Server Model
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Servers and their role in IT



Servers:
 Service 100’s if not 1,000’s of users

 Require high reliability and security due to 
lengthy required uptimes for services.

 Are expected to last longer than 
workstations

 Cost much more than workstations

 Cost accounting for servers is spread over 
the users who use them, not responsibility 
of IT.



Servers:
 Have different OS configurations 

than workstations

 Are deployed in a data center

 Have disk backup systems

 Have maintenance contracts with 
the Vendor



Server-Class Hardware
 More internal space.

 More CPU/Memory.
◦ More / high-end CPUs.

◦ More / faster memory.

 High performance I/O.
◦ PCIe/x vs. PCI

◦ SCSI/FC-AL vs. IDE

 Rack mounted.

 Redundancy
◦ RAID Storage arrays / Hot-swappable 

hardware.

 Highly Tested, Certified



Servers belong in a server 
room!
 Servers should be kept in their own rooms: data centers

 DC’s are special homes for servers

 They have:
◦ Adequate power

◦ UPS / Generators

◦ Fire Suppression

◦ Air Conditioning

◦ Networking

◦ Physical Security



Nobody likes to work in a 
data center
 They’re cold, noisy and cramped. 

 Efficient space for servers, no so much for people!

 Remote Administration is key

◦ Access to system consoles remotely

◦ SSH / VNC  on Linux

◦ Remote Desktop on Windows

◦ Hard Boot (Power On/Off ) servers can be problematic

◦ Media insertion can be an issue, too.



What is most likely to fail on a 
server?
 Anything with “moving parts”

 #1 – Disk Drive (lots of moving parts)
◦ Redundant Disks RAID 1, 5, 6 are common

◦ Server keeps working despite disk failure

◦ Most servers have hot-plug in / hot-spare technology

◦ Good idea to keep a spare disk on the shelf “OTS.”

◦ The more disks in your RAID, the better the performance.

 #2 – Power supply (fans, power surges)
◦ Redundant power supplies means server can continue to operate if one PS fails.

◦ Most Servers have hot plug-in technology for PS

◦ Redundant PS’s should have separate power cords on separate power sources.

 #3 – Network Interface Card (NIC)
◦ Redundant NIC’s with automatic failover are common.



Disk Arrays in Servers



RAID Levels for disk storage
Level Description Min # Disks Space Efficiency Fault Tolerance?

0 Striping 2 N No

1 Mirroring 2 1 Yes

5 Parity Striping N N-1 Yes

6 Dual Parity Striping N N-2 Yes

10 Mirrored Stripe N (Even) N/2 Yes

RAID0 RAID1 RAID5
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Calculating RAID capacity & MTBF
 Example:  

One of your servers has a storage array with 8 500GB drives, configured in 
RAID 6 with one hot spare.  According to the manufacturer, the MTBF for 
the drives are 1.2 Million hours.

 What is the total capacity of the array?

 What is the MTBF? For this server?

 Total Capacity:
8 total drives – 1 hot spare = 7 drives. 

 RAID 6 has a space efficiency of N-2, so 7-2 = 5. There are 5 drives in 
used in the array’s capacity for a total of 5 * 500GB = 2.5 TB

 Mean Time Between Failure (MTBF):
1.2 million / 8 drives = 150,000 hours (17 years)



More Examples
You have 200 computers in 4 computer labs. Each computer has one hard 
drive and the MTBF of the hard drives are rated at 800,000 hours.

In the past 3 years, you’ve had 4 computer hard drives fail? Is normal in 
this case?

800,000 / 200 = 4000 hours = 5.47 months.  Losing a hard disk every 5-6 
months should be expected.



Virtualization of Servers
 Problem with physical server hardware is:

◦ It can be grossly under utilized in CPU, Memory or Storage for a given service

◦ When it goes over resource capacity,  you need to buy new hardware or 
upgrade.

 Organizations have been turning to virtual server infrastructure to 
address these limitations.

◦ Capacity can be scaled up or down based on the needs of the service at the 
times they are required

◦ Maximizes the investment in hardware – get the most bang for your buck.

◦ Makes it easer to power on/off servers and deal with media insertion issues.

◦ Virtualized servers have the same hardware configuration



iSchool virtual server infrastructure



Types of Servers: Hardware Options



Rack Mountable Servers

 Server hardware in configured in to fit in 
a Rack chassis.

 Measured in Rack Units (U’s)

 Servers Accessible via Front/Back

 Server can be maintained, repaired and 
upgraded while in the rack.



Server Appliances

 A server appliance is dedicated hardware and 
software

 The appliance fits a specific role: File Server, 
Web server, Load Balancer, Firewall,  Router, 
etc.

 You can use a OTS server to perform these 
tasks, so why buy?

 Advantages:
◦ Easy to setup, Reliable, Performance

 Disadvantages
◦ Cost, Integration



Blade Servers
 Very high density: They offer the 

maximum horsepower for the allotted 
space.

 Pros:
◦ Flexible

◦ High-Performance

◦ Can Grow with your needs

 Cons:
◦ Expensive

◦ High power / cooling demands

◦ Vendor Lock-in



Characteristics of a Network 
Operating System (NOS)



Overview of NOS Characteristics 

 Network operating systems (NOSs) 
distribute their functions over a number 
of networked computers. 

 It then adds functions that allow access to 
shared resources by a number of users 
concurrently. 

 NOS computers take on specialized roles 
to accomplish concurrent access to shared 
resources. 

 Client systems contain specialized 
software that allows them to request 
shared resources that are controlled by 
server systems responding to a client 
request. 



Differences Between PC and a NOS 
 The NOS enhances the reach of the client PC by making remote services

available as extensions of the local native operating system.

 Although a number of users may have accounts on a PC, only a single
account is active on the system at any given time.

 NOS supports multiple user accounts at the same time and enables
concurrent access to shared resources by multiple clients.



Multiuser, Multitasking, and 
Multiprocessor Systems 

 A NOS server is a multitasking system.
Internally, the OS must be capable of
executing multiple tasks or processes at the
same time.

 Some systems are equipped with more than
one processor, called multiprocessing
systems.

 They are capable of executing multiple
tasks in parallel by assigning each task to a
different processor.

 The aggregate amount of work that the
server can perform in a given time is
greatly enhanced in multiprocessor
systems.



Types of NOS 

 It is important to know the basics about
popular NOS families.

 Many networks now include more than
one server type, and knowing how to get
these diverse systems to interoperate is an
important skill for a network
administrator.

 Operating systems on the network have
their own language.

 Different NOS vendors use the same
terms in different ways.

Next class for Unix/Linux ……


