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2. BACKGROUND
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3. TCP SPLICE
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3.1. TCP Background



3.2. Mapping Sequence Spaces
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data flow to client
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3.3. Relaying Segments

Alter IP header

Alter TCP header

3.4. TCP Options



3.4.1. Timestamps

3.4.2. Window Scale




3.4.3. Selective Acknowledgements

3.4.4. Maximum Segment Size

4. EVALUATION
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4.1. Throughput Comparisons



4.2. CPU Utilization Comparison
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4.3.

Table 1

CPU utilization (%)

CPU Utilization Comparision

100 e

90

80

70—

60

30

20

10

1 1

IP Forwarding
Splice
SOCKS

1

Figure 11

20

Latency Comparison

40

60 80
# connections

120

140



Figure 13

throughput (Mbps) and utilization (%)

Comparision of Utilization at Max Application Layer Throughput

100 T T T
; Throu hlput )
9ok CPU Utilization|
80 B
70 1
60 B
50 B
40 g
30 B
20 B
10 B
O | | |
IP Forwarding Application Layer Splice
Figure 12
Packet forwarding latency
5 T T T T T T T T T
IP_FORWARD + * x
45 | TCP Splice  x N * o
' SOCKS * XX *** % * *¥
*
* * K * A
4 + * 4 * *3% ¥ * B
x, xx X : * oy N * x ®, *X X% N
* *
35 | >§<¥ . %* o ):f x X %x% « X % ¥ « );* . * e o
* *¥ X X ** * * * X * x X
g 3 | %*X KX *3’( %X K « )Z( * *X * y *><>< * % % |
c * >§< *x * * * x X * * Kx
R K ox K oo X * N *x ox
& 251 ™ * * * 4
S * % * X *
§ 2 | « * * y % i
*
15 | b
1 i% 4
5k
0.5 . « A
20000 40000 60000 80000 100000120000 140000 160000 180000200000

Pakcet Sequence Number



5. RELATED WORK

6. CONCLUSION



7. ACKNOWLEDGEMENTS

References

A. TCP Splice States



Figure 14

C

CLOSED

)

\ 4

appl: mark socket DONT__ACK
active open

( svynN_

SENT )

(ESTABLISHED)

normal SYN/ACK exchange

A

(ESTABLISHED)

appl: splice ioctlQQ

A

( PRESPLICED )

appl: send OK msg
recv: ACK of OK msg

SPL

appl: splice ioctl(Q
relay: any queued pkts
DONT__ACK flag unset

ICED ) C SPL

ICED )

recv: FIN
relay: FIN

(FIN_RE

recv: FIN
relay: FIN

LAYED ) (FIN_RE

LAYED )

recv: ACK of FIN

recv: ACK of FIN

relay: ACK

( sHUTDOWN )

relay: ACK

( sHUTDOWN )







