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Simple Bus Architecture

« A simplified motherboard of a personal computer (top view):
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Simplified lllustration of a Bus
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Logical 1 (+5V)
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The Synchronous Bus

* Timing diagram for a synchronous memory read (adapted from
[Tanenbaum, 1999]).
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The Asynchronous Bus

* Timing diagram for asynchronous memory read (adapted from
[Tanenbaum, 1999]).
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Bus Arbitration

Bus request
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Bridge

Based

Bus Ar-
chitecture

* Bridging with
dual Pentium I
Xeon proces-
sors on Slot 2.

(Source: http://
www.intel.com.)
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Check status of disk
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Flowchart for a
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Interrupt Driven
/O Flowchart
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Without DMA |
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Standard Intel Pentium Read and
Write Bus Cycles
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Intel Pentium Burst Read Bus Cycle

T | T2 | T2 | Ti

)( Invalid

| |
| !
| |
| !
| |
| |
| i
| |
| |
| |
| !

7]

1 I |
TO CPU >—<TO CPU >—<TO CPU @
| ' '

READ READ READ READ

\Principles of Computer Architecture by M. Murdocca and V. Heuring © 1999 M. Murdocca and V. Heuringjj




/ 8-17 Chapter 8: Input and Output \
| T1 | T2 | oo T T | T T1
c AN\ N\ NS S

Intel Pentium
Hold-Hold
Acknowledge

Bus Cycle . —

HoLD | [ Bus REQ.

| | |
HLDA | | ./

READ CYELE |

| |

|NEW BUS
'MASTER

\Principles of Computer Architecture by M. Murdocca and V. Heuring © 1999 M. Murdocca and V. Heuringjj




(( 8-18
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A Magnetic Disk with Three Platters
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Manchester Encoding
 (a) Straight amplitude (NRZ) encoding of ASCII ‘F’; (b) Manchester
encoding of ASCII ‘F'.
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Organization of a Disk Platter with a
1:2 Interleave Factor
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No. tracks/surface = 814
No. sectors/track = 32
No. bytes/sector = 512
Interleave factor = 1:3
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Magnetic Tape

« A portion of a magnetic tape (adapted from [Hamacher, 1990]).
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Magnetic Drum
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Spiral Format for Compact Disk
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are frequently placed in the B row.
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ECMA-23 Keyboard Layout

« Keyboard layout for the ECMA-23 Standard (2nd ed.). Shift keys
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The Dvorak Keyboard Layout

\Principles of Computer Architecture by M. Murdocca and V. Heuring © 1999 M. Murdocca and V. Heuring//




[ 8-27 Chapter 8: Input and Output \

Bit Pad with Puck

Cable to host computer
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Mouse and Trackball

A three-button mouse (left) and a three-button trackball (right).

4 To host To host

Buttons O

Mouse

Buttons

Mousepad (improves traction) Trackball
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Lightpen

« A user selects an object with a lightpen.
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Touchscreen

« A user selects an object on a touchscreen.
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Joystick

A joystick with a selection button and a rotatable rod:

\Principles of Computer Architecture by M. Murdocca and V. Heuring

Chapter 8: Input and Output \‘

© 1999 M. Murdocca and V. HeuringJ




/ 8-32 Chapter 8: Input and Output \

Laser Printer

« Schematic of a laser printer (adapted from [Tanenbaum, 1999]).
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Cathode Ray Tube

« A CRT with a single electron gun:

Vertica
deflection plate
Horizontal
deflection plate
= <«—— Phosphor
coated screen
Electron gun

Horizontal control
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Intensity control
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 Display con-
troller for a
640x480 color
monitor
(adapted from
[Hamacher et
al., 1990]).

Display Controller

To electron gun
(grid) control

<

<
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