
 

Porting the Tenet R
eal-Tim

e Protocol Suite to a H
IPPI N

etw
ork

Page 1 of 15

 

Porting the Tenet R
eal-Tim

e Protocol Suite to a H
IPPI 

N
etw

ork

 

B
ruce A

. M
ah and

 D
om

enico Ferrari

 

{
b
m
a
h
,
f
e
r
r
a
r
i
}
@
C
S
.
B
e
r
k
e
l
e
y
.
E
D
U

 

T
he Tenet G

roup
U

niversity of C
alifornia at B

erkeley
and

International C
om

puter Science Institute

Fourth G
igabit Testbed

 W
orkshop

W
ashington, D

C
16 June 1993



 

Porting the Tenet R
eal-Tim

e Protocol Suite to a H
IPPI N

etw
ork

Page 2 of 15

 

C
red

its

 

Support

 

C
orporation for N

ational R
esearch Initiatives

U
S D

epartm
ent of E

nergy

 

R
esearchers

 

L
aw

rence B
erkeley L

aboratory, Im
aging Technologies G

roup
U

niversity of C
alifornia at B

erkeley, R
A

ID
 G

roup
U

niversity of C
alifornia at B

erkeley, Tenet G
roup



 

Porting the Tenet R
eal-Tim

e Protocol Suite to a H
IPPI N

etw
ork

Page 3 of 15

 

Synopsis

 

T
he G

oals

T
he N

etw
ork

Im
plem

entation C
hallenges and

 Problem
s

 

H
IPPI and

 H
IPPI Sw

itches
Sun 4 and

 SparcStations
R

A
ID

-II
Psitech H

FB
 Fram

e B
uffer

Parallel Processors
H

IPPI-X
U

N
E

T
 A

d
apter (H

X
A

)

 

Status R
eport



 

Porting the Tenet R
eal-Tim

e Protocol Suite to a H
IPPI N

etw
ork

Page 4 of 15

 

G
oals

 

Facilities

 

Provid
e a high-speed

 d
ata path betw

een U
C

 B
erkeley (C

ory and
 E

vans H
alls) 

and
 L

aw
rence B

erkeley L
aboratory (B

uild
ing 50A

)

 

R
esearch Issues

 

W
hat kind

 of real-tim
e guarantees can be supported

 on a H
IPPI netw

ork?
W

hat changes need
 to be m

ad
e to the Tenet R

eal-Tim
e Protocol Suite?

Perform
ance of the Tenet R

eal-Tim
e Protocol Suite at gigabit speed

s
Im

plem
entation on non-w

orkstation host architectures

 

A
pplications

 

R
eal-tim

e transfer of vid
eo/

anim
ation

H
igh-band

w
id

th transfers to and
 from

 R
A

ID
-II



 

Porting the Tenet R
eal-Tim

e Protocol Suite to a H
IPPI N

etw
ork

Page 5 of 15

 

T
he N

etw
ork

 

H
igh Perform

ance Parallel Interface (H
IPPI)

800 M
bps, 32-bit parallel, point-to-point links

 

O
ptional 64-bit parallel d

atapath for 1.6 G
bps

 

C
ircuit Sw

itching

 

N
o buffers in sw

itches
L

ow
 latency (propagation tim

e)
B

locking in the netw
ork

 

Physical layer

 

Parallel copper (<
 25 m

)
Serial fiber or copper using Serial H

ippi for longer d
istances



 

Porting the Tenet R
eal-Tim

e Protocol Suite to a H
IPPI N

etw
ork

Page 6 of 15

 

T
he N

etw
ork

 

Initial Testing C
onfi

guration

 

Sw
itc

h

 

Exte
n

d
e

r

LBL, Bu
ild

in
g

 50A

 

R
A

ID
-II

D
isk A

rra
y

U
C

B, C
o

ry H
a

ll

 

Exte
n

d
e

r
Exte

n
d

e
r

 

Su
n

 4/260

Sw
itc

h

U
C

B, Eva
n

s H
a

ll

 

Su
n

 4/280
Exte

n
d

e
r



 

Porting the Tenet R
eal-Tim

e Protocol Suite to a H
IPPI N

etw
ork

Page 7 of 15

 

T
he N

etw
ork

 

H
ypothetical C

onfiguration

 

Sw
itc

h

 

Exte
n

d
e

r

LBL, Bu
ild

in
g

 50A

 

R
A

ID
 II

D
isk A

rra
y

U
C

B, C
o

ry H
a

ll

 

Exte
n

d
e

r
Exte

n
d

e
r

 

Sp
a

rc
 10

Sw
itc

h

H
X

A
Exte

n
d

e
r

U
C

B, Eva
n

s H
a

ll

 

M
a

sPa
r

Su
n

 690M
P

Fra
m

e
Bu

ffe
r



 

Porting the Tenet R
eal-Tim

e Protocol Suite to a H
IPPI N

etw
ork

Page 8 of 15

 

T
he N

etw
ork

 

T
he Tenet R

eal-Tim
e Protocol Suite

 

C
ontinuous M

edia T
ransport Protocol (C

M
T

P)

R
eal-T

im
e M

essage T
ransport Protocol (R

M
T

P)

R
eal-T

im
e Internet Protocol (R

T
IP)

R
eal-T

im
e C

hannel A
dm

inistration Protocol (R
C

A
P)

 

A
p

p
lic

a
tio

n

C
M

TP
R

M
TP

R
TIP

R
C

A
P

D
e

vic
e

 D
rive

rs



 

Porting the Tenet R
eal-Tim

e Protocol Suite to a H
IPPI N

etw
ork

Page 9 of 15

 

H
IPPI

 

C
ircuit-sw

itching technology

B
locking in netw

ork sw
itches

N
eed

 to hold
 all links on path from

 source to d
estination

“C
am

p on” feature allow
s sw

itch to arbitrate am
ong contend

ing ports

 

R
eal-Tim

e G
uarantees?

 

O
u

tp
u

t Po
rt

In
p

u
t Po

rts



 

Porting the Tenet R
eal-Tim

e Protocol Suite to a H
IPPI N

etw
ork

Page 10 of 15

 

Sun 4s and
 Sparcstations

 

“N
orm

al” w
orkstation architectures

Port Tenet R
eal-Tim

e Protocol Suite to SunO
S 4.1.3

 

B
ased

 heavily on existing prototype Suite on D
E

C
 U

ltrix 4.2A

 

Sim
ply A

 M
atter of P

rogram
m

ing



 

Porting the Tenet R
eal-Tim

e Protocol Suite to a H
IPPI N

etw
ork

Page 11 of 15

 

R
A

ID
-II

 

A
M

D
 29000 processors on H

IPPI ad
apters

 

Som
e protocol processing on outboard

 processors

 

N
etw

ork support for filesystem
, L

FS in Sprite kernel

 

Som
e portion of real-tim

e protocols in kernel
Interface to Sprite fi

lesystem
 cod

e (L
FS and

 inter-d
isk striping d

river)

 

H
ow

 can w
e support protocol processing on outboard processors?

 

D
isk

C
o

n
tro

lle
r

 

H
IPPI

D
e

stin
a

tio
n

X
BU

S Bo
a

rd
(c

ro
ssb

a
r,

b
u

ffe
rs)

Su
n

 4/280
(Sp

rite
)

H
IPPI

So
u

rc
e

 

D
isk

C
o

n
tro

lle
r

D
isk

C
o

n
tro

lle
r

D
isk

C
o

n
tro

lle
r

 

To
 D

isks



 

Porting the Tenet R
eal-Tim

e Protocol Suite to a H
IPPI N

etw
ork

Page 12 of 15

 

PsiTech H
IPPI Fram

e B
uffer

 

H
FB

-110 supports d
igital vid

eo input and
 output.

Support for real-tim
e com

m
unication to and

 from
 fram

e buffer

Im
plem

entation of R
eal-Tim

e Protocol Suite to run on on-board
 Sparc 

processor

 

O
perating system

?
D

atapath band
w

id
th to and

 from
 C

PU

 

H
ow

 to do protocol im
plem

entation in the absence of a traditional operating 
system

?



 

Porting the Tenet R
eal-Tim

e Protocol Suite to a H
IPPI N

etw
ork

Page 13 of 15

 

Parallel M
achines

 

U
niversity of C

alifornia at B
erkeley C

M
-5

L
aw

rence B
erkeley L

aboratory M
asPar

 

H
ow

 to m
ake the Tenet R

eal-Tim
e P

rotocol Suite run efficiently on parallel 
processors?

H
ow

 can the Tenet R
eal-Tim

e P
rotocol Suite best support the kind of netw

ork I/O
 

required by parallel m
achines?



 

Porting the Tenet R
eal-Tim

e Protocol Suite to a H
IPPI N

etw
ork

Page 14 of 15

 

H
X

A

 

H
IPPI-X

U
N

E
T

 A
d

apter (H
X

A
)

C
onvert H

IPPI fram
es into A

T
M

 cells for transm
ission and

 back

X
U

N
E

T
 3 segm

ent w
ill use 622M

bps line card
 to connect H

IPPI segm
ents 

of netw
ork to X

U
N

E
T

 2 A
T

M
 sw

itch at U
C

 B
erkeley

 

H
ow

 w
ell can the Tenet R

eal-Tim
e P

rotocol Suite provide perform
ance guarantees 

in heterogeneous internetw
orks?

W
hat kind of perform

ance can our data delivery protocols provide in such an 
internetw

ork?



 

Porting the Tenet R
eal-Tim

e Protocol Suite to a H
IPPI N

etw
ork

Page 15 of 15

 

Status R
eport

 

N
etw

ork equipm
ent procured

SunO
S version of R

eal-Tim
e Protocol Suite operational

R
A

ID
 II/

Sprite port of Suite und
er d

evelopm
ent

 

R
M

T
P/

R
T

IP to run prim
arily on netw

ork interfaces
R

C
A

P on server C
PU

 

“O
n d

eck”:

 

M
asPar

PsiTech H
FB


