Surprise Quiz 1 Review

NOT SURE IF MATH TEST WAS
EASY

ORI DID EVERYTHING WRONG




IEEE Floating Point Types
+ |EEE Standard 754 ===

Standards Products & Programs  Practices & Focuses Engage Resources MAC ADDRESS

IEEE 754-2019

IEEE Standard for Floating-Point Arithmetic

Purchase Access via Subscription Active Standard

This standard specifies interchange and arithmetic formats and methods for binary and decimal floating-point
arithmetic in computer programming environments. This standard specifies exception conditions and their default
handling. An implementation of a floating-point system conforming to this standard may be realized entirely in
software, entirely in hardware, or in any combination of software and hardware. For operations specified in the
normative part of this standard, numerical results and exceptions are uniquely determined by the values of the
input data, sequence of operations, and destination formats, all under user control.

Standard Committee  C/MSC - Microprocessor Standards Committee >

Status Active Standard
PAR Approval 2015-09-03 >
Superseding 754-2008 >
Board Approval 20190613

History Published: 2019-07-22



* Wikipedia
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Precision Types

Significand
T | ®%
£ E2
2 g2
(=] ooT
11 3.31
24 7.22
53| 15.95
113 | 34.02

237 | 71.34

7 7
16 16
34 34

Exponent

Min Max MAXVAL
-14 15 65504
-126 127 3.40 x 1038
-1022 1023 1.80 x 10308
—16382 | 16383 | 1.19 x 104932
—262142 | 262143 | 1.61 x 1078913
-95 96 1.0 x 1097
—383 384 1.0 x 10385
—6143 6144 1.0 x 106145

Properties!®!

log1o MAXVAL

4.816

38.532

308.255

4932.075

78913.207

97 —4.34 x 1078
385 — 4.34 x10°17
6145 — 4.34x 10735

MINVAL=0
(normal)

6.10 x 10~°

1.18 x 1038

2.23 x 107308

3.36 x 1074932

2.48 x 10778913

1x1079
1x10-383

1 x 10—6143

MINVAL=>0
(subnormal)

5.96 x 10~8

1.40 x 10745

4.94 x 107324

6.48 x 10~4966

2.25 x 10778984

1 x10-101
1 x10-398

1x10 —6176

Notes

Interchange

Basic

Basic

Basic

Interchange

Interchange
Basic

Basic


https://en.wikipedia.org/wiki/IEEE_754#Basic_and_interchange_formats

C Header Definition Review

* /usr/include/bits/types.h
- Defines all the Integer Types

 /usr/include/bits/floatn-common.h
- Doesn'’t clearly definite float types
- Floats are “Complex” types.



Floats Represent Binary Fractions

e Power of 2 fractions
e Surprise Quiz?

Representation Value Decimal
0.0 4 0.0

0.01, 1 0.2549
0.010, 2 0.2510
0.0011, & 0.1875¢
0.00110, 2 0.1875;,
0.001101, o 0.203125;
0.0011010, B 0.203125;
0.00110011, A 0.19921875,



The chunks and bits

* Higher precision means bigger

Single precision

31 30 23 22 0
s exp frac

Double precision

63 62 92 51 32
s exp frac (51:32)

31 0

frac (31:0)




Single Precision

* MSDhit Is a simple sign +/-
 EXP Is how you move the decimal point

- Powers of 2 indicator — 2%exp

Single precision
31 30 23 22 0

exp frac




Single Precision

* Fraction Is your binary number
- Multiply by 2”exp to get the real number

Single precision
31 30 23 22

S exp frac




Double Precision

e Can store more precision.

Double precision
63 62 52 51

s exp frac (51:32)

31

frac (31:0)




What is going on here (base 10)

* Binary scientific notation ... sort of.

exponent

..--""'”I"'-u
2469/200 = 12.345 = 12345 x 103
S’ N

significand  base


https://en.wikipedia.org/wiki/Floating-point_arithmetic
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