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Review of Host-Network Interface Systems

De�nition: A network I/O to connect host to network.

With TCP/IP suites,
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IP Processing
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The Number of Copies for Data Transfer
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Continue...
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programmed I/O

data
S(1-1)

M
N

Medium
InterfaceDMA
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P
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NETWORK

HNIHost
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NETWORK
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Continue...

Packetization
H(P   )

(M   )H
Buffer
Appl.

H(P   : Appl.)
Instructions
Decode

H, C:3(P  ))

Packets

Network

(Control, S(1-1))

(Control, S(1-1))

(Data, s(1-1))

(Control, S(1-1))

(Control, S(1-1))

Data Copying

(DMA: 1)

H

Routing
(P  : 2)

Flow Control
(RF5/SR3/TF3)

Error Handling
(D:1(HW), 2 3(PH) (Network FIFO)

Send/Recv

(Control, S(1-1))

(Data, s(1-1))

(Data, s(1-1))
(Data, DMA)

(Data, s(1-1))
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A Comprehensive Taxonomy and System Architecture for ATM Host-Network Interfaces

Syntactic Notation of Conventional HNIs

This table shows our syntax notation for host-network interface designs

that have been reported in the literature.

PHPH PN

Bmc

Bmc Bmc

Bcc

Bcc

Architectural Level

Data copying
Flow control Error handling

D/CRFC/SR/TFC

Protocol Level

M MC MC MN MH MNP N
Packetization

reg DMA DMA

PIO DMA DMA

reg PIO

Name

Nectar CAB

VMP NAB

Yes V2

reg DMA

WD 2840 PIO DMA

PHNI PIO PIO PIO

Medusa PIO PIO

SHRIMP DMA

Myrinet PIO PIO DMA

MINI PIO PIO

VuNet DMA

1

1

3

4

4

4

1

4

2

2

4

Routing

3

3

4

4

4

4

2

2

3

3

4

3

4

3

3

2

3

2

2

2

1

3

1/1/1

1/1/1

1/1/1

3/2/2

1/1/1

5,1/3,1/3,1

5/3/3

1/1/1

4/2/2

1/1/1

2/2/2 1,2,3,4/3

1,2,3/3

1,2,3/3

1,2,3,4/3

1,2,3,4/3

1,2,3,4/3

1,2,3/3

1,2,3/3

1,2,3/3

1,2,3/3

N

1,2,3,4/3

Jaguar

ORBIT

PIO PIO DMA 1 1 5/3/3 1,2,3/3 2
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A Comprehensive Taxonomy and System Architecture for ATM Host-Network Interfaces

Diagram for architectural context of intelligent HNI
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A Comprehensive Taxonomy and System Architecture for ATM Host-Network Interfaces

Diagram for protocol context of intelligent HNI
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A Comprehensive Taxonomy and System Architecture for ATM Host-Network Interfaces

Formal Performance Metrics: 1
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A Comprehensive Taxonomy and System Architecture for ATM Host-Network Interfaces

Segmentation Performance of intelligent HNI: worst case
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A Comprehensive Taxonomy and System Architecture for ATM Host-Network Interfaces

Segmentation Performance of intelligent HNI: best case

128.0 512.0 896.0 1280.0 1664.0 2048.0
Message size (bit)

100.0

164.0

228.0

292.0

356.0

420.0

484.0

Th
ro

ug
hp

ut
 (M

bp
s)

Segmentation Performances
Best case (cache hit)

cache−based
conventional

Bo-kyun Na 28



A
C
o
m
p
reh
en
siv
e
T
a
x
o
n
o
m
y
a
n
d
S
y
stem

A
rch
itectu
re
fo
r
A
T
M

H
o
st-N
etw
o
rk
In
terfa
ces

R
e
c
e
iv
in
g
P
e
rfo
rm
a
n
c
e
o
f
in
te
llig
e
n
t
H
N
I

�

In
in
telligen
t
H
N
I
for
48
B
y
tes:

�

6
fast
load
s
(3-1-1-1-1-1)

�

6
fast
stores
(3-1-1-1-1-1)

�

8
arith
m
etic
an
d
4
b
ran
ch
in
stru
ction
s

T
h
r
o
u
g
h
p
u
t
=

48
B
y
te
s

(6
L
f�

c
+
6
S
f�

c
+
12
c
o
m
p
u
ta
tio
n
)T
u
C

=

384

(8
+
8
+
12)25
�

10
�

9

=

548
:57
M

b
p
s

B
o
-k
y
u
n
N
a

2
9



A
C
o
m
p
reh
en
siv
e
T
a
x
o
n
o
m
y
a
n
d
S
y
stem

A
rch
itectu
re
fo
r
A
T
M

H
o
st-N
etw
o
rk
In
terfa
ces

R
e
c
e
iv
in
g
P
e
rfo
rm
a
n
c
e
o
f
O
S
IR
IS
H
N
I

�

In
O
S
IR
IS
for
48
B
y
tes:

�

6
fast
load
s
an
d
stores
to
M
N

�

8
arith
m
etic
an
d
4
b
ran
ch
in
stru
ction
s

�

6
slow
load
s
of
D
M
A
d
ata
tran
sfers
(64
b
it/load
)

�

3
fast
stores
in
m
ain
m
em
ory
(128
b
its/store)

�

6
fast
store
to
M
N

can
b
e
ign
ored
b
y
th
e
d
u
al-p
orted
m
em
ory
featu
re

T
h
r
o
u
g
h
p
u
t
=

48
B
y
te
s

3
S
f�

p
�

T
�
p
+
(6
L
s�

c
+
6
S
f�

c
+
12
c
o
m
p
)T
u
C

=

384

5
�

30
:3
�

10
�

9
+
(22
+
8
+
12)25
�

10
�

9

=

319
:60
M

b
p
s

B
o
-k
y
u
n
N
a

3
0



A Comprehensive Taxonomy and System Architecture for ATM Host-Network Interfaces

Reassembly Performance of intelligent HNI
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A Comprehensive Taxonomy and System Architecture for ATM Host-Network Interfaces

0-copy from user space on main memory to network

� The host processor informs data address and length to the network

protocol processor.

� The network protocol processor initiates DMA controller to transfer

data from a user space of main memory to network.

Kernel-space

User-space

PH

DMA
controller

FIFO

MN

PN

MH

Network

Host/Adaptor
communication

Network AdaptorHost system
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A Comprehensive Taxonomy and System Architecture for ATM Host-Network Interfaces

1-copy from user space of main memory to network bu�er

memory, then to network

After data is copied to network bu�er memory, HNI provides some other

protocol processing such as CRC and composing of header �elds.

PH

FIFO

MN

PN

MH
Network

Host/Adaptor
communication

Network AdaptorHost system

Kernel-space

User-space
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A Comprehensive Taxonomy and System Architecture for ATM Host-Network Interfaces

1-copy from user space of main memory to kernel space of

main memory

� To process protocol, data is copied to kernel space.

� Good security and protection of data between users.

PH

FIFO

MN

PN

MH
Network

Host/Adaptor
communication

Network AdaptorHost system

Kernel-space

User-space
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A Comprehensive Taxonomy and System Architecture for ATM Host-Network Interfaces

2-copy from user space to kernel space of main memory

then to network bu�er memory

Transport protocol processing on kernel space except CRC checking

which is supported on host-network interface.

FIFO

MN

Network
PH

Host/Adaptor
communication

PN

MH

Kernel-space

User-space

Host system Network Adaptor
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Continue...
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Continue...
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Diagram for Archtiectural context of simple HNI
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Diagram for protocol context of simple HNI
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Segmentation Performance of simple HNI
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Reassembly Performance of simple HNI
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