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Bus construction alternatives

Bus control issues
Bus arbitration (deciding who gets access to the bus)
Bus Is a set of parallel wires, that connect computer system components

We have seen that the address bus size determines the number of
addressable bytes (or words)

Data bus size is an indication of computing power
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7Figure 3-49. The PC/AT bus has two components, the original PC part and the new part.

Copyright ¢



M SACS Master of Science in Applied Computer Science

For Experienced Professionals

C

MUX Bus Construction

S 8625 High Performance and Parallel, Dr. Hoganson

How to connect multiple inputs to
a single shared output (bus)
line?

AND/OR gate construction
(MUX)

Expensive: large transistor
count (about 4trans per line)
two gate delays

(slow)

Hardware Intensive

*n = # of bits in word

n ANDS (3 trans each)

n Enables/Controls

n AND to OR lines

1 n-way OR (n+1 trans)

Total: 4n + 1 transistors per input -

(4n+1) * number of inputs to select from fosor
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e Tri-state internal construction: two Y
ANDs + two transistors
e [Faster than MUX construction | “_—D
. . ; / x-.,“‘
e Very expensive: (about 8n transistors) | ... > ou
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, Hardware Intensive
D, i> *n = # of bits in word
l e n tri-states
— e Tri-state=2 ANDS + 2 trans
. e = 2*3 + 2 = 8trans per tri-state
) i>-— e 8n transistors
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e Both fast and
Inexpensive

e Uses one “Open-
Collector NAND” per
Input

e OC NANDs share a
common resistor
(eliminating a problem
with parallel resistors —
resistance drops)

e 2n transistors

e called “wired-or”
because the
connecting OR gate is
eliminated and
replaced with just a
wired connection
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How to control the transmission of data -

control the signals on the bus
Similar to issues from Data Communications
e Signaling
e TiIming
e Access control (shared access to media)
Will look at:
e Synchronous timing
e Asynchronous control
e Bus arbitration
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- Read cycle with 1 wait state

- T, o T, T3
e Governed by a o Jﬂ_/_‘f_/__*__;’—
CO m m O n CI OC k ADDRESS Memory address to be read X s
e Specified timings (a 1
published protocol) fm
e Any manufacturer can
design to bus "D
specifications o
. \ }!
e Events occur In .
relation to clock cycles @
— F |Xed pe rfO r m an Ce - 7 Symbol Parameter Min Max Unit
bound by the clock e o e e
- Tu MREQ delay from fallin e of ®inT, nsec
tl m e TaL :Dﬁiel:y :r;,nfl faIIil:ag:Ie(?g:d(S);f @ :anl} . : nsec
Tos Data setup time prior to falling edge of ® 5 nsec
T MREQ delay from falling edge of ® in T, 8 nsec
TRH RD delay from falling edge of ® in T, 8 nsec
Tou Data hold time from negation of RD 0 nsec
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e NOT clock timed

e Uses a “hand-
shaking” protocol

e Requires extra lines
to for signaling
control data

e can accommodate
different speed
devices

ADDRESS ~ . X Memory address to be read R {
Ve \ ~
o T\ ~
MSYN \
DATA - =x Data
SSYN

;

A set ot signals that mterlocks this way 1s called a full handshake. The
essential part consists of four events:

1. MSYN is asserted.

oD

SSYN 1s asserted in response to MSYN,

MSYN 1s negated in response to SSYN.

SSYN is negated in response to the negation of MSYN.
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Interrupts

Interrupts are are signals
from system devices to
the CPU requesting CPU
attention.

upt Bubble

When CPU gets an interrupt,
It

e saves current state

e gets interrupt needing
service

e jumps to device driver
code

e upon completion, restores
state and continues

Fetch/Decode/Execute/Interr
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The 8259A can accommodate 8 devices

e When a device needs service, it generates an interrupt to the 8259A

e The 8259A sends an INT signal to the CPU

e When the CPU can service the interrupt, it sends a INTA

e The 8259A places the index of the ISR (for the requesting device) on
the bus data lines

e The CPU uses the ISR index to lookup the address of the Interrupt
Service Routine for that device

e CPU runs ISR, the returns to previous processing

8259As can be “Daisy-Chained” two levels deep (total of 64 devices)

= INT - - IRO
INTA »- e IR1
RD . = IR2
_— 8259A
CPU WR =1 interrupt [+ |R3
AQ ™ controller [ R4
cs - l~—IR5 ) pisk
~————DO0-D7—— ~—IR6
IR7 Printer
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Figure 3-40. Decentralized bus arbitration.
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There are many bus arbitration strategies, some
overlap with Media Access Control strategies
for networking and data comm

e Fixed Priority

e Arbitration Device
e Token Passing

e Centralized

e EtcC.

Performance (speed) and fairness in granting
access to the shared bus are design issues.

Copyright © 2005, 2006, 2009 Dr. Ken Hoganson —’/slg.eﬁ\tﬁﬁgi%.



MSACS Master of. Scnence in Applied Computer«Sqence

For Experienced Professionals

End of Lecture

~—— CS 8625 High Performance and ParallelI Dr. Hoganson

Of
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L ecture.
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