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At first glance, it might appear that the asynchronous bus will be much
slower, since it will take seven steps, each at least 40 ns, and _.
responding to the memory access will take 200 ns. If we look carefully at
Figure 8.10, we realize that several of the steps can be overlapped with the
memory access time. In particular, the memory receives the address at the
end of step 1 and does not need to put the data on the bus until the begin-
Tning of step 5; steps 2, 3, and 4 can overlap with the memory access time.

This leads to the following timing:

Step 1: 40ns
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- Steps 2, 3,4 maximum {3x40ns,200ns) =200=as
Steps 5,6,7: 3x40ns =120

- Thus, the total time to perform the transfer is 360 ns, and the maxi
bandwidth is

Ry

4 bytes _ 4 MB - 111
360 ns 0.36 seconds second
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Accordingly, the synchronous bus is only about 20% faster. Of course, to
sustain these rates, the device and memory system on the asynchronous

~ bus will need to be fairly fast to accomplish each handshaking step in
4( ns.
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-~ Even though a synchronous bus may be faster, the choice between a
synchronous and an asynchronous bus has implications not only for data
bandwidth but also for an I/0 system’s capacity in terms of physical distance
-~and the number of devices that-can be connected to the bus. Asynchronous
buses scale better with technology changes and can support a wider variety of
for these reasons that 1/O buses are o
-chronous, despite the increased overhead.

increasing the Bus Bandwidth

<= Although much of the bandwidth of a bus is decided by the choice of a syn-
chronous or asynchronous protocol and the timing characteristics of the bus,
several other factors affect the bandwidth that can be attained by a single
transfer. The most important of these are the following:

1. Data bus width: By increasing the width of the data bus, transfers of
multiple words require fewer bus cycles.

2. Separate versus multiplexed address and data lines: Our example in
Figure 8.8 used the same wires for ad ng separate
lines for addresses will make the performance of writes faster because
the address and data can be transmitted in one bus cycle.
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transfers that use 4-word blocks and for transfers that use 16-word dblocks.

Find the sustained bandwidth and the latency for a read of 256 words for
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200 ns

1. 1 clock cycle that 1s required to send the address to memory
5 ns/cycle

3. 2 clock cycles to send the data from the memory
4. 2 idle clock cycles between this transfer and the next
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64 transactions are needed. so the

total of 45 cycles, and 256/4
entire transfer takes 45 X 64 = 2880 clock cycles. Thus the latency is 2880 cy-

cles X 5 ns/cycle = 14,400 ns. The number of bus transactions per second is
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2. Afterthe memory acknowledges the request, both the memory and

3. The memory access occurs

At ek, ey b st et o, L et b N L L L i LA L 0 e L B s A ] | ot g e ) i L P Y 4 D B AR || M et 11 i H v ek v o Tt nn - b i g rays pmm T o el nmrrl oo ad B b o od b 1l e W L bk Pyl b phve = e B 11ty . . P R S

Hivhes

S
b T

N 1
! r T
T ; o ; h e .ﬁ.okmlq.uﬂ_w -
A N T s o, Gt R LT i Il N E TP A




