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Figure 1.11
The data path for input. Information
flows from the input device on the
bus to main memory.
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Example 1.1 Suppose it takes 4.5 microseconds, also written 4.5 µs, to transfer
some information across the bus from one component to another in Figure 1.9. (a)
How many seconds are required for the transfer? (b) How many transfers can take
place during one minute?

(a) A time of 4.5 µs is 4.5 � 10�6 from Figure 1.10(a), or 0.0000045 s. (b)
Because there are 60 seconds in 1 minute, the number of times the transfer can
occur is (60 s)/(0.0000045 s/transfer) or 13,300,000 transfers. Note that since the
original value was given with two significant figures, the result should not be given
to more than two or three significant figures. ■

Figure 1.10(a) shows that in the metric system the prefix kilo- is 1,000 and mega-
is 1,000,000. But in computer science, a kilo- is 210 or 1,024. The difference between
1,000 and 1,024 is less than 3%, so you can think of a computer science kilo- as being
about 1,000, even though it is a little more. The same applies to mega- and giga-, as in
Figure 1.10(b). This time, the approximation is a little worse, but for mega- it is still
within 5%. The reason for these seemingly strange conventions has to do with infor-
mation representation at the instruction set architecture level (Level ISA3).

Input Devices

Input devices transmit information from the outside world into the memory of the
computer. Figure 1.11 shows the path the data takes from an input device to the
memory via the bus. There are many different types of input devices, including

■ Keyboards

■ Disk drives

Figure 1.10 
Prefixes for scientific notation.

Multiple

109

106

103

10–3

10–6

10

10

–9

–12

Prefix

giga-

mega-

kilo-

milli-

micro-

nano-

pico-

Abbrev.

G

M

K

m

µ
n

p

1015 peta- P

1012 tera- T

Prefix

giga-

mega-

kilo-

Computer science
value

230 = 1,073,741,824

220 = 1,048,576

210 = 1,024

peta- 250 = 1,125,899,906,842,624
tera- 240 = 1,099,511,627,776

(a) Prefixes for powers of 10. (b) Computer science values of the large
prefixes.
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