
S
am

p
le

 E
E

69
9 

P
ro

je
ct

 P
re

se
n

ta
ti

o
n

H
an

k 
D

ie
tz

P
ro

fe
ss

or
 a

nd
 J

am
es

 F
.H

ar
dy

m
on

 C
ha

ir 
in

 N
et

w
or

 ki
ng

E
le

ct
r ic

al
an

d 
C

om
pu

te
r 

E
ng

in
ee

rin
g 

D
ep

ar
tm

en
t

U
ni

ve
rs

ity
 o

f K
en

tu
ck

y
Le

xi
ng

to
n,

 K
Y

40
50

6-
00

46
h

tt
p

:/
/a

g
g

re
g

a
te

.o
rg

/h
a

n
kd

/

S
am

pl
e 

E
E

69
9 

P
ro

je
ct

 P
re

se
nt

at
io

n



S
lid

e 
2/

9

M
y 

P
ro

je
ct

:
b

zi
p

2

•
C

om
pr

es
si

on
 is

 im
po

rt
an

t..
.

•
h

tt
p

:/
/s

o
u

rc
e

s.
re

d
h

a
t.

co
m

/b
zi

p
2

/

•
b

zi
p

2
is

 p
at

en
t f

re
e 

an
d 

ve
r y

ef
fic

ie
nt

•
b

zi
p

2
is

 h
ig

hl
y 

tu
ne

d 
co

de
,s

til
l t

oo
 d

ar
ne

d 
sl

ow
...

ne
ar

 ly
10

0%
 c

om
pu

te
 (

no
t I

/O
) 

bo
un

d!

b
zi

p
2

-1
.0

.2
.t
a

r 
1

7
7

1
5

2
0

b
zi

p
2

-1
.0

.2
.t
a

r.
g

z 
6

6
5

1
9

8
0

.2
4

6
s 

0
.2

2
0

s

b
zi

p
2

-1
.0

.2
.t
a

r.
b

z2
 

6
2

4
8

3
7

 
3

.1
1

9
s 

3
.0

4
0

s

S
am

pl
e 

E
E

69
9 

P
ro

je
ct

 P
re

se
nt

at
io

n



S
lid

e 
3/

9

W
h

at
’s

S
lo

w
?

•
C

ha
ng

ed
M

a
ke

fil
e

to
 u

se
-p

g

(a
nd

 n
ot

o
m

it-
fr

a
m

e
-p

o
in

te
r

)

•
R

an
 o

ve
r

b
zi

p
2

so
ur

ce
 T

A
R

 fi
le

•
G

pr
of

 r
es

ul
ts

 (
A

th
lo

n 
M

P
 1

80
0+

):

%
cu

m
u

la
tiv

e
 

se
lf

se
lf 

to
ta

l

tim
e

 
se

co
n

d
s 

se
co

n
d

s
ca

lls
 

s/
ca

ll 
s/

ca
ll

n
a

m
e

4
1

.2
5

 
1

.2
5

1
.2

5
 

1
1

.2
5

 
1

.7
0

fa
llb

a
ck

S
o

rt

1
4

.8
5

 
1

.7
0

0
.4

5
 

2
1

5
6

8
1

7
0

.0
0

 
0

.0
0

m
a

in
G

tU

1
2

.2
1

 
2

.0
7

0
.3

7
 

2
2

5
2

1
0

0
.0

0
 

0
.0

0
fa

llb
a

ck
Q

S
o

rt
3

1
1

.2
2

 
2

.4
1

0
.3

4
 

2
0

.1
7

 
0

.4
9

m
a

in
S

o
rt

7
.9

2
 

2
.6

5
0

.2
4

 
2

0
.1

2
 

0
.1

2
g

e
n

e
ra

te
M

T
F

V
a

lu
e

s

4
.9

5
 

2
.8

0
0

.1
5

 
4

0
3

8
6

0
.0

0
 

0
.0

0
m

a
in

Q
S

o
rt

3

S
am

pl
e 

E
E

69
9 

P
ro

je
ct

 P
re

se
nt

at
io

n



S
lid

e 
4/

9

T
h

e 
in

n
er

 lo
o

p
 in

fa
llb

a
ck

S
o

rt
()

/*
--

 f
in

d
 t
h

e
 n

e
xt

 n
o

n
-s

in
g

le
to

n
 b

u
ck

e
t 
--

*/

k
=

r
+

1
;

w
h

ile
 (

IS
S

E
T

_
B

H
(k

) 
&

&
 U

N
A

L
IG

N
E

D
_

B
H

(k
))

 k
+

+
;

if 
(I

S
S

E
T

_
B

H
(k

))
 {

w
h

ile
 (

W
O

R
D

_
B

H
(k

) 
=

=
 0

xf
ff
ff
ff
f)

 k
 +

=
 3

2
;

w
h

ile
 (

IS
S

E
T

_
B

H
(k

))
 k

+
+

;

} l
=

k
-

1
;

if 
(l
 >

=
 n

b
lo

ck
) 

b
re

a
k;

w
h

ile
 (

!I
S

S
E

T
_

B
H

(k
) 

&
&

 U
N

A
L

IG
N

E
D

_
B

H
(k

))
 k

+
+

;

if 
(!

IS
S

E
T

_
B

H
(k

))
 {

w
h

ile
 (

W
O

R
D

_
B

H
(k

) 
=

=
 0

x0
0

0
0

0
0

0
0

) 
k 

+
=

 3
2

;

w
h

ile
 (

!I
S

S
E

T
_

B
H

(k
))

 k
+

+
;

} r
=

k
-

1
;

S
am

pl
e 

E
E

69
9 

P
ro

je
ct

 P
re

se
nt

at
io

n



S
lid

e 
5/

9

C
o

nv
er

si
o

n
 o

f 
th

e 
in

n
er

 lo
o

p

/*
 H

o
w

 m
a

n
y 

b
its

 a
re

 1
 f
ro

m
 h

e
re

?
 *

/

R
U

In
t3

2
 w

 =
 W

O
R

D
_

B
H

(k
);

w
>>

=
 (

k 
&

 3
1

);

k
+

=
t

ra
ili

n
g

1
s(

w
);

if 
((

k 
&

 3
1

) 
=

=
 0

) 
{

w
h

ile
 (

(w
 =

 W
O

R
D

_
B

H
(k

))
 =

=
 0

xf
ff
ff
ff
f)

 k
 +

=
 3

2
;

k
+

=
t

ra
ili

n
g

1
s(

w
);

}

S
am

pl
e 

E
E

69
9 

P
ro

je
ct

 P
re

se
nt

at
io

n



S
lid

e 
6/

9

B
ra

n
ch

le
ss

tr
a

ili
n

g
1

s(
)

in
lin

e
 s

ta
tic

 U
In

t3
2

tr
a

ili
n

g
1

s(
R

U
In

t3
2

 x
)

{

R
U

In
t3

2
 t
, 
c 

=
 0

;

t
=

(
(x

 &
 0

xf
ff
f)

 -
 0

xf
ff
f)

; 
t 
=

 (
((

In
t3

2
) 

t)
 >

>
 3

1
);

t
=

(
(˜

t)
 &

 1
6

);
 c

 +
=

 t
; 
x 

>
>

=
 t
;

t
=

(
(x

 &
 0

xf
f)

 -
 0

xf
f)

; 
t 
=

 (
((

In
t3

2
) 

t)
 >

>
 3

1
);

t
=

(
(˜

t)
 &

 8
);

 c
 +

=
 t
; 
x 

>
>

=
 t
;

t
=

(
(x

 &
 0

xf
) 

- 
0

xf
);

 t
 =

 (
((

In
t3

2
) 

t)
 >

>
 3

1
);

t
=

(
(˜

t)
 &

 4
);

 c
 +

=
 t
; 
x 

>
>

=
 t
;

t
=

(
(x

 &
 0

x3
) 

- 
0

x3
);

 t
 =

 (
((

In
t3

2
) 

t)
 >

>
 3

1
);

t
=

(
(˜

t)
 &

 2
);

 c
 +

=
 t
; 
x 

>
>

=
 t
;

re
tu

rn
(c

 +
 (

x 
&

 1
))

;

}

S
am

pl
e 

E
E

69
9 

P
ro

je
ct

 P
re

se
nt

at
io

n



S
lid

e 
7/

9

O
th

er
 Im

p
ro

ve
m

en
ts

•
In

se
r t

io
n

of
 (

m
or

e)
re

g
is

te
r

w
he

re
 a

pp
ro

pr
ia

te

•
M

in
or

 lo
op

 r
ew

r it
es

:

•
U

se
 o

fm
e

m
se

t(
)

fo
r

cl
ea

r in
g

ar
ra

ys
(t

r ie
d

an
d 

re
m

ov
ed

; i
t s

lo
w

ed
-d

ow
n 

th
e 

co
de

!)

•
P

re
fix

 a
dd

iti
on

 u
si

ng
 a

 r
eg

is
te

r 
ac

ro
ss

 it
er

at
io

ns

•
R

ev
 er

se
d 

a 
fe

w
 lo

op
s 

to
 w

al
k 

in
 m

em
or

y
or

de
r

S
am

pl
e 

E
E

69
9 

P
ro

je
ct

 P
re

se
nt

at
io

n



S
lid

e 
8/

9

D
id

 it
 a

ll 
w

o
rk

?

%
cu

m
u

la
tiv

e
 

se
lf

se
lf 

to
ta

l

tim
e

 
se

co
n

d
s 

se
co

n
d

s
ca

lls
 

s/
ca

ll 
s/

ca
ll

n
a

m
e

4
0

.1
4

 
1

.1
8

1
.1

8
 

1
1

.1
8

 
1

.6
5

fa
llb

a
ck

S
o

rt

1
3

.9
5

 
1

.5
9

0
.4

1
 

2
2

4
3

8
8

0
.0

0
 

0
.0

0
fa

llb
a

ck
Q

S
o

rt
3

1
3

.2
7

 
1

.9
8

0
.3

9
 

2
1

5
6

8
1

7
0

.0
0

 
0

.0
0

m
a

in
G

tU

1
1

.9
0

 
2

.3
3

0
.3

5
 

2
0

.1
7

 
0

.4
7

m
a

in
S

o
rt

7
.4

8
 

2
.5

5
0

.2
2

 
2

0
.1

1
 

0
.1

1
g

e
n

e
ra

te
M

T
F

V
a

lu
e

s

5
.4

4
 

2
.7

1
0

.1
6

 
4

0
3

8
6

0
.0

0
 

0
.0

0
m

a
in

Q
S

o
rt

3

2
.3

8
 

2
.7

8
0

.0
7

 
2

0
.0

4
 

0
.0

4
se

n
d

M
T

F
V

a
lu

e
s

2
.0

4
 

2
.8

4
0

.0
6

 
3

4
2

9
7

9
0

.0
0

 
0

.0
0

fa
llb

a
ck

S
im

p
le

S
o

rt

1
.3

6
 

2
.8

8
0

.0
4

 
1

1
1

8
3

2
0

.0
0

 
0

.0
0

m
a

in
S

im
p

le
S

o
rt

1
.3

6
 

2
.9

2
0

.0
4

 
3

5
7

0
.0

0
 

0
.0

0
co

p
y_

in
p

u
t_

u
n

til
_

st
o

p

S
am

pl
e 

E
E

69
9 

P
ro

je
ct

 P
re

se
nt

at
io

n



S
lid

e 
9/

9

T
h

e 
F

in
al

 R
es

u
lt

s

•
R

em
ov

ed
-p

g
fr

om
 C

F
LA

G
S

,a
dd

ed
 a

th
lo

n 
fla

gs

•
Te

st
 c

as
e 

sp
ee

du
p 

ju
st

 o
ve

r
1.

05
, a

bo
ut

 5
%

:

b
zi

p
2

-1
.0

.2
.t
a

r.
b

z2
 

6
2

4
8

3
7

 
3

.1
1

9
s 

3
.0

4
0

s 
o

ri
g

in
a

l

b
zi

p
2

-1
.0

.2
.t
a

r.
b

z2
 

6
2

4
8

3
7

 
2

.9
3

0
s 

2
.8

9
0

s 
o

p
tim

iz
e

d

•
A

hu
ge

 te
st

 c
as

e 
(m

y
em

ai
l a

rc
hi

ve
).

..
fr

om
 9

1.
95

s 
to

 8
7.

80
s;

sp
ee

du
p 

al
so

 a
bo

ut
 5

%

•
M

aj
or

 im
pr

ov
em

en
t r

eq
ui

re
s 

al
go

rit
hm

 c
ha

ng
e.

..

S
am

pl
e 

E
E

69
9 

P
ro

je
ct

 P
re

se
nt

at
io

n


