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Bus Structure

A group of lincs that serves as the connccting path from onc device to another
is called a Bus.

A Bus may be defined as a set of communication lines/ data paths that carry the
data, address or control signal among various units of a CPU.

A memory/ system bus interconnects the processor with memory units and 1/0
units.

When a word of data is transferred between units, all bits are transferred in
parallel.

The bits are transferred simultaneously over many wires, or lines, with one bit
per line.

There are 2 types of Bus structures. They are,
o Single Bus Structure

o Multiple Bus Structure

Single Bus Structure

o | D

All the components (I/O, memory and processor) are connected to a common
bus.

It allows only one transfer at a time because only two units can actively use the
bus at any given time.

Advantage of using single bus structure is

o Low cost
o High flexibility in attaching peripheral devices.

The only problem is that the performance is low due to slow data transfer.

Input Output Memory Processor

M~
o’

Multiple Bus Structure

To achieve high performance, multiple bus structures are used.

This allows two or more transfers to be camried out at the same time,
concurrently.

This provides a better performance but at an increased cost.



CPU ﬁ |Memnry“""bimnry“ 10 ‘ 1o “

Conlrol Lines
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Address Lines Bus
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[lata Lincs

The devices connected to a bus vary widely in their speed of operation.
Hence buffer registers are used to hold information during transfers.

Thus, the buffer register prevents a high speed processor from being locked to
a slow /O device during data transfer.

This allows the processor to switch rapidly from one device to another.

TECHNOLOGIES FOR BUILDING PROCESSORS AND MEMORY

A computer architect must plan the design based on the future technology
changes

The designer must be aware of rapid changes in implementation technology.
There are four implementation technologies to be considered. They are,

o Integrated Circuit logic technology

o Semiconductor DRAM

o Magnetic disk technology

o Network technology

Integrated circuit logic technology

A transistor is a small electronic device made of semiconductor material that
carries current and amplify.

It was used in Il generation computers and was very slow.
Due to its low capacity, Integrated circuits(IC) were introduced.
The IC technology emerged with the fabrication of transistors on a single chip.

The Small Scale Integration (SSI) technology involved few transistors (< 100)
on a silicon chip.

Then emerged the Medium Scale Integration (MSI) composing hundreds of
transistors on a chip.



¢ The Il gencration computers relied on SSI and MSI technology.

= The IV generation computers used Large Scale Integration (LSI) and Very
Large Scale Integration (VLSI) technology that was composed of thousands of
transistors on a single chip.

o The V generation computers being dependent on the Ultra Large Scale

Integration (ULSI) technology that possesses several millions of transistors on
a chip.

e The transistor density increases by about 35% per vear.
e The Il gencration computers relied on SSIand MSI technology.
e The IV generation computers used Large Scale Integration (LSI) and Very

Large Scale Integration (VLSI) technology that was composed of thousands of
transistors on a single chip.

e The V generation computers being dependent on the Ultra Large Scale
Integration (ULSI) technology that possesses several millions of transistors on
a chip.

The transistor density increases by about 35% per year.

Technology used in computers | Relative performance/unit cost
Vacuum tube 1
Transistor 35
Integrated circuit 900
Very large-scale integrated circuit 2,400,000
Ulira large-scale integrated circuit 6,200,000,000

Seuconductor DRAM (dynamic random-access memory)

e DRAM is a semiconductor memory device that stores cach bit of data in a
separale passive electronic component like capacitor.

e Capacity increases by about 40% per year every two years,
Magnetic disk technology
e Magnetic storage is the storage of data on a magnetized medium.

e The density increased by about 30% per year before 1990, and increased to
100% per year in 1996.

e It has again dropped back to 30% per year since 2004.

e But still, disks are still 50 —100 times cheaper per bit than DRAM,
Network technology

e In order to provide communication from one computer to another, LAN (Local
Area Network) like Ethemet, MAN (Metropolitan Area Network), WAN
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'Universal Serial Bus (USB)
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