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* Explain the way in which system components determine
performance and how to specify an appropriate computer system

* Describe the types and functions of motherboards, processors,
memory, and the expansion bus

* Explain the importance of a cooling system and the components
used

* |dentify the role of PC firmware and access the firmware setup
program
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Selecting a Computer

* Key components for performance
*Central Processing Unit

* Memory (System RAM)

oHard Disk Drive (HDD)
o Solid State Drive (SSD)

* Graphics Processing Unit (GPU)
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Network Interface

\Wired network

oEthernet port (RJ-45)
oNetwork Interface Card (NIC)

\Wireless network

o Wi-Fi radio networking

oWireless access points
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Motherboard Components

iemonslots What computer
component is most
restrictive in terms of
determining upgrade
potential for a desktop
computer?

CPU Socket

Disk Drive
Connectors

True or false? A plug-in
card is always required to
support PC sound.

I/0 Ports (USB,
video, audio, etc.)
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Processors

* Microprocessor/integrated circuit

*Central Processing Unit (CPU) is main processor in
computer

°Intel versus AMD
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Intel and AMD CPU Brands

*Core *Legacy—Athlon, Phenom,
e Pentium Sempron, Turion, AMD
FX, Opteron
*Celeron . .
eZen microarchitecture
* Atom .
*Ryzen/Threadripper and
* Xeon Ryzen Mobile

*Epyc
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ARM CPUs

 ARM (Advanced RISC Machine) microarchitecture

o Widely used on smartphones and tablets
o ARM don’t make CPUs but license the designs
o Apple A, Samsung Exynos, nVIDIA Tegra

* RISC stands for Reduced Instruction Set Computing
* RISC microarchitectures use simple instructions processed very quickly

* Complex (CISC) microarchitectures use more powerful instructions but
process each one more slowly

* Intel's microarchitecture is CISC with RISC enhancements (micro-ops)
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Features of Processors

*Control unit/pipeline
*Execution units

*Registers
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Instruction Set (32- Versus 64-b|t)

* x86 instruction set What is the main advantage of us.lng a CPU in Eﬂf—hlt mode?

o X86 instruction set started in 1978 with 16-bit CPUs
First 32-bit CPU with x86-32/IA-32 released in 1985

o x86-64/x64 developed by AMD in 2003 (Intel refer to it as EM64T)
* 32-bit versus 64-bit CPU

o 32-bit CPU can address up to 4 GB memory

o 64-bit CPU can address up to 16 Exabytes (currently CPUs use a 48-bit address space
(256 Terabytes)

o 64-bit CPUs can run 32-bit operating systems and software
o 32-bit CPUs CANNOT run 64-bit operating systems or software

* Most PC/laptop CPU models are now 64-bit
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Clock Speed and Bus Speed

*Clock speed differentiates CPU models (premium
models run faster)

*Front Side Bus between CPU and system memory
is another important performance factor

What is a typical speed for a modern CPU to run at?
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Multiprocessing and Dual-core
*Symmetric Multiprocessing (SMP)

oProviding multiple CPU sockets on the motherboard

oUsually a feature of server systems
*Chip Level Multiprocessing (CMP)

oEach CPU contains multiple “cores”

oEach core works as a (more-or-less) independent CPU

o2-core, 4-core, and 8-core models available
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System and Expansion Bus Technologies

* Motherboard is a printed circuit board with buses connecting
pProcessors

o Data

o Address
o Timing
o Power

 System bus (Front Side Bus) between CPU and system memory

* Expansion bus (Input/Output Bus) between C
pProcessors
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Expansion Bus Types

Bus Bandwidth

PCI (32-bit) 133 MBps
AGP 2133 MBps
PCIl Express 250 MBps per
(PCle) 1.0 lane
PCle x16 4 GBps
PCle 2.0 500 MBps per

lane
PCle 2.0 x16 8 GBps
PCle 3.0 1 GBps per lane
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Notes

Very old but still used on some desktops
for compatibility; bandwidth is shared
between all devices attached to the bus.

Used for old graphics adapters only.

Can use x1, x2, x8, or x16 lanes
depending on the size of the slot; uses
point-to-point links so each device gets
the full bandwidth of the number of lanes it
supports.

Graphics adapters typically use x16 lanes.
Version 2 doubles the bandwidth per lane.

Version 3 doubles the bandwidth per lane
again.

You want to
purchase a computer
with a fast graphics
interface. What type
of expansion slot
should you look for?
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System Cooling

{:. * Heatsinks and thermal paste

CPU Fan

CPU Heatsink

o Passive cooling
o Transfer heat by convection

. -uulgmm . ¢ Fa ns
=R O
o Active cooling (powered)
o Dissipate warm air from
Graphics (Video) com pOnent
Card Fan .
o Case fans draw cool air through

front vents and expel warm air
through back

What type of component provides a passive cooling

solution?
16
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Liqui ed Cooling Systems
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BIOS and UEFI System Firmware
*Bootstrapping (booting)

oCPU starts and initializes other components

oOccurs before operating system loads

oControlled by PC firmware

*BIOS (Basic Input/Output System)

*UEFI (Unified Extensible Firmware Interface)
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System Firmware Setup Program

FZ2 = System Setup
F10 = System Services

*Press a key during boot
sequence—Ilook at
screen or refer to

PowerEdge T310

documentation —

Dell Inc. (www.dell.com) - PowerEdge T310
BIDS Version 1.12.0

Service Tag: C3CUT4J Asset Tag:

ONaV|gate US|ng keybOa rd S~ 1R W1

PMENOEY SEELINGS e oo seme v ssese oot osers ey <ENTER>
ProcessSoriSethagS: v oo sseies oo sosmein sserm s isseess ssornsisss

SATA, SEAETNGS .o ovoremsmseim e vssane esone s ognans syoys igsasis myeye vusss <ENTER>
a I I HOGE SETDINGS .o v memm o o mssm avomgms o mresincus sogompn: o mmsn s esoomn: <ENTER>
INEEGPAtEARDEOIEES: o orvseinayors mussoseimiasors wussesareasoye wussesare suays wuoss <ENTER>

PCI: IRO ASSTONMENLE: .ocose wsoremissoreisonere vissmiers snern wussosess ssormuisss <ENTER>

Serial Communication .............. ... .0 <ENTER>
Embedded Server Management .................... .00 <ENTER>

POREY: MaDaHERENL. o mmimse mswrn mumsrsy svwpn s s sy wosrsm s sswon v omgs <ENTER>

Up,Down Arrow to select SPACE, +,- to change ESC to exit Fi=Help
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UEFI Setup Programs

ML UNIFIED SERVER CONFIGURATOR ' LIFECYCLE CONTROLLER ENABLED - Both U E FI and B I OS are IOW-

e level software that starts when
Systen B10S Settings you boot your PC before
- booting your operating system,
e but UEFI is a more modern
SATA Settings solution, supporting larger hard
e drives, faster boot times, more
- security features, and—
Gl Waeeeent, | conveniently—graphics and
MOUSE CUISOIS.
This field controls the system memory settings.
UEFI v2.1
20
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CHOS Setup Utility - Copyright (C) 1984-1999 Award Software

atandard CHOS Features ¥ Freguency-Voltage Control
Advanced BIOS Features Load Fail-5afe Defaults

Advanced Chipset Features Load Optimized Defaults

Integrated Peripherials aet Supervisor Password

Power Hanagement Setup aet User Password
PaP-PLI Configurations Save & Exit 3etup

> PC Health 3tatus Exit Hithout 3Sawving

Time, Date, Hard Disk Type...
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Review

Explain the way in which system
components determine performance
and how to specify an appropriate
computer system

Describe the types and functions of
motherboards, processors, memory,
and the expansion bus

e Explain the importance of a cooling
system and the components used

-

B - N * ldentify the role of PC firmware and
s access the firmware setup program
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