CSE 111

Fall 2010
September 27 — October 1

ANNOUNCEMENTS

Lab 2 Part 1 assigned last week
Due 10/3
Lab 2 Part 2 this week in lab

Due at your next lab session
(Week of October 11t for most of you)

Some schedule changes (see website)
Labs will not meet the week of October 4th
Exam 2 date change
B5 recitation changes

Exam 1 — Monday, October 4t in lecture
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FLOATING POINT NUMBERS (FRACTIONAL
NUMBERS)

Convert the base 10 number .25 to base 2

O.a% 2 N
e W s
= O\

© A

x SN
o

FLOATING POINT NUMBERS IN BINARY

Let’s see the conversion of the base 10 number .1
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FLOATING POINT NUMBERS

Are always estimated when we store them inside
the computer

Standard representation (using 32 bits)

1bit 8 bits 23 bits

Sign bit Exponent Mantissa

FLOATING POINT NUMBERS

The exponent is stored as a biased exponent. In
the process, we add 127 to the exponent and store
that value.

The mantissa takes the form 1.
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FLOATING POINT NUMBERS EXAMPLE

Convert 11.375

First, convert both parts of the number (to the
left of the decimal point and to the right of the
decimal point) to base 2

1011.011

Then, make this number take on the form of the
mantissa by moving the decimal point. The
number of places you move the decimal point
becomes the exponent.

FLOATING POINT NUMBERS EXAMPLE
1011.011
1.011011 €3

Now, we are ready to store the information:

1bit 8 bits 23 bits

0 3+127=130 01101100000000000000000

in binary We don’t store the
1 because all of

them start with 1
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CONSEQUENCES

Since we can only approximate the floating point
number, we can get errors with those numbers
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FLIP-FLOP
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MAIN MEMORY

Composed of addressed cells that can be accessed
as needed (randomly).
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COMPUTER ARCHITECTURE
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How INSTRUCTIONS GET EXECUTED

Information moved from the main memory into
the CPU, processed, and then the results are
moved back to main memory.

EXAMPLE

Two volunteers to be ALU/Memory
Volunteer to be CPU
I'll be the display
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DISPLAY

0 1 2 3 4 5 6 7 8 9

Z
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INSTRUCTIONS EXECUTED

Add 4 to x X
Add 2 toy -
Plot (x,y) }‘\/
Add 3 to x Z/
Add 2 toy

Plot (x,y) /
Subtract 6 from x

Plot (x,y)

Z
"
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FULL SET OF INSTRUCTIONS

Add 4 to x
Add2toy

Plot (x,y)

Add 3 to x
Add2toy

Plot (x,y)
Subtract 6 from x
Plot (x,y)

Add 5 to x
Subtract 3 from y
Plot (x,y)
Subtract 1 from x
Add5toy

Plot (x,y)
Subtract 3 from x

Subtract 1 from y
Plot (x,y)
Subtract 4 from y
Plot (x,y)
Subtract 1 from x
Add1toy

Plot (x,y)

Add 4 tox
Subtract 1 from y
Plot (x,y)

Add 1 to x
Add4toy

Plot (x,y)
Subtract 3 from x
Add1toy

Plot (x,y)
Subtract 5 from y
Plot (x,y)

Add 4 to x
Add2toy

Plot (x,y)
Subtract 6 from x
Plot (x,y)

Add 3 to x
Add4toy

Plot (x,y)

Add 3 to x
Subtract 5 from y
Plot (x,y)

FINISHED DISPLAY
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