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e Boolean Function Practice Exercise: starting a car

e Bus Design
— MUX construction
— Tri-State construction
— Wired-OR construction
e Bus Timing
— Synchronous
— Asynchronous
e Bus Arbitration
— 8259A
— MAC
— Other
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e Modern cars will not start the ignition unless the

machine is in a safe state for starting.
e That Is:

— Car is In park

— Brake pedal Is depressed

— Door is closed

— Key is in switch and switch is turned

 That is, we have four yes/no or T/F conditions to
test (4 boolean variables).

— Car in park(P) = 0, car in any drive = 1

— Brake i1s depressed(B) = 1, no brake = 0

— Door(D) i1s open =1, closed =0

—Key(K) 1s in and turned = 1, all other =0 .
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e Write a truth-table for this system:
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e From the truth table, we can pull-out a function that

represents whether the car should start or not:
e Start when K=1, P=0, B=1, D=0
e Just a single term
= KP'BD’ (' means NOT)

Fstart

" Kennssaw™~._
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e Draw the function implemented with gates: (this is a

simple one-level function: in fact, only one gate.)
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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.
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How to connect multiple inputs to

a single shared output (bus)
line?

AND/OR gate construction
(MUX)

Expensive: large transistor
count (about 4/n)

two gate delays

(slow)

Do

D

D=

Hardware Intensive

/=

# inputs, n = # of bits in word
/ *n ANDs (3 trans each)

/ Enables/Controls

/ *n AND to OR lines

/ n-way ORs (/(r+1) trans)

Total: /(4n + 1) transistors

Ken Hoganson

Co
Shows three devices muxed

=Ds

Ci (2

onto one bus line.
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e Tri-state internal construction: two Ry
ANDs + two transistors o Te
e Faster than MUX construction | E\
e Very expensive: (about 8/n transistors) i 7S
Data — —— Out
j —Do_:D",: T
DL. g\ I - -
~" Enable

Hardware Intensive

D1 N / = # inputs, n = # of bits in word
ll/ /*n tri-states
e e Tri-state=2 ANDS + 2 trans

e = 2*3 + 2 = 8trans per tri-state

DL }>_,_ e 8/ntransistors
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e Both fast and
Inexpensive

e Uses one “Open-
Collector NAND” per
Input

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

e 2/ntransistors

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 Timing

e Access control (shared access to media)
Will look at:

e Synchronous timing

e Asynchronous control

e Bus arbitration

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



M SACS Mastér of-Science in Applied Computer-Science b Syn C h ro n O u S TI m I n g

For Experienced Professionals ;
& CS 8421 Computing Systems, Dr. Hoganson

- 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

Cc
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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 o - IRO @ Clock
INTA » ~—~—R1 -
Lal-4 8259A
CPU WR > interrupt ~ IR3
A0 ™ controller [ IR4
CS > l«—IR5 @ Disk

~—|R6

IR7 Printer

~————D0-D7 —
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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
 Token Passing

e Centralized

e Etc.

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

Today’s

Lecture.

Copyright © 2004, 2006, Dr. Ken Hoganson

Kennesaw

“————State[ JNIVERSITY



MS e Blank Slide

Master of Science in Adpplied Computepﬁlence

O For Experienced Professionals

CS 8421 Computing Systems, Dr. Hoganson

Copyright © 2004, 2006, Dr. Ken Hoganson —/&ﬁ\m



	L10-CS8421-9-22-2008
	Content
	Boolean Function Example
	Boolean Function
	Boolean Function
	Boolean Function
	Bus Design
	MUX Bus Construction
	Tri-State Bus
	Wired-Or Bus Construction
	Bus Timing
	Synchronous Timing
	Asynchronous Timing
	Interrupts
	8259A Int Controller
	Media Access Control
	Other Arbitration Strategies
	End of Lecture
	Blank Slide

