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e Homework problem

e Topics from Chapter 3, Stallings:
— Interrupts
— Interrupts and efficiency
— Instruction Cycle Diagram w Interupts

— Computer Architecture — the Interconnection
Network & Topology

— Clustered Architecture
— Bus Arbitration
— Synchronous Bus Operations

Copyright © 2004, 2006 Dr. Ken Hoganson —’/slg.eﬁ\tﬁﬁgi%.



M SACS Mastér of Science in Applied Computer Science

For Experienced Professionals

CS 8421 Comguting sttemsI Dr. Hoganson

300

1940

301

5941

302

2941

303

3942

304

2943

940

0003

941

0005

942

0004

943

0001

Copyright © 2004, 2006 Dr. Ken Hoganson

Homework

" Kennssaw™~._
e —— ShﬁUNIV'ERSITY \



MSACS v asir ot Sciencen plie Computer 3 Fetch/Decode/Execute/Interrupt Cycle

. Experienced Professionals”

CS 8421 Computing Systems, Dr. Hoganson

<P
fetch fetch store

Multple Multiple
l.1p-2'r‘d:1|j'- resulis
Instruction Instruction Operand D Operand
address operation address e address Interrupt Interrupt
calculation decoding calculation calculation check
- :".:L'I
Instruction complete. Return for string interrups
fetch pnext instruction or vector data

_/&I‘_‘]\‘&‘i%‘%

Copyright © 2004, 2006 Dr. Ken Hoganson



M SACS Mastér of Science in Applied Computer Science I nte r ru pt Se rVI CI n g

>

For Experienced Professionals

CS 8421 Comguting sttemsI Dr. Hoganson

1.

2.
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Servicing an Interrupt
Save the current state of processing (push
registers onto a data structure called a stack)

Use the interrupt as an index into a table of
Interrupt Service Routines

. Jump to the ISR identified by the interrupt
. Complete the ISR
. Restore the state: “pop” the saved values from

the stack, back to the registers

. Continue processing
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Time
© ® 2a & 2b are the ISR
_@_)_ "_®_ code that the processor
} /”0 IZ/% ——— . mustcomplete. Then,
Inpemm oh Iepmnon the device can work on
©) G) @ts own when using
— 6 Interrupts.
©) — A form of parallel of
® concurrent processing.
® ® ot
- { 33 = yope
o ®

(b) With interrupts

" Kennssaw™~._

“———State[ JNIVERSITY =



M SACS.ﬁastér of Science in Applied Comput/er,'Sc“ience I nte r ru ptab I e I nte rru ptS

e i CS 8421 Computing Systems, Dr. Hoganson
User program Printer ISR Communication ISR
t=10
D &
7

4
" \

&

Disk ISR

Figure 3.14 Example Time Sequence of Multiple Interrupts [TANE90]
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Compartmentalize Bandwidth.
Main
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(b) High-performance architecture
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e Shared Bus — How to “take turns” or resolve
conflicts

e Contention — multiple devices compete for a limited
resource. Devices contend for access to the bus.

e Resolve contention:
— Priority (unfair)
— “Round-Robin” take turns in specific order

— A “protocol” implemented in logic (ethernet is an
example)

e« May use an “arbiter”, a device or chip that includes
the logic or protocols used to resolve contention
— More details later, as time allows
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A standard — design
specifications in terms of
timing. Many vendors
can build to
specifications.

Devices must respond
within timing specs to
work.

Read
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Faster devices will be
limited by the speed of
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Of
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Lecture.
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