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VLBI (Very Long Baseline Interferometry)

* «e-VLBI

. % geographically distributed
S radio signal @ observation, interconnecting

from a star radio antennas over the world

*Gigabit / real-time VLBI
multi-gigabit rate sampling

) High Bandwidth —
Delay Product Network issue

clock

Internet

(CRL Kashima Radio Astronomy Applications Group)
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Advanced TCP Performance Measurement

Sender from 2B3.181.194.2 (High Speed? to 149.165.245.195 (Renol

Throughput = 644 Mbps at BTT 138-223-45630 ms
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- Measure, analyze
and improve end-
to-end performance
in high bandwidth-
delay product
networks

— to support for
networked science
applications

— to help operations in
finding a bottleneck

— to evaluate
advanced transport
protocols

(e.g. Tsunami,
SABUL, HSTCP,
FAST, XCP, ikob)
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Common Measurement Platform Proposal
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9,000km Icago
MIT Haystack
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Fukuoka 5 experiment _
C:n\ Abilene 1G
Genkai XP Fukuoka 106 /
Log Angeles New York

Japan
\ Indianapolis
Abilene Observatory:
servers at each NOC

Internet2 piPEs

2.4G

QGPOP

- Sharable performance measurement boxes
- Common measurement & analysis tools

0) International collaboration to support for science applications




Traffic Analysis for Genkai
XP via JGN

IPv4 PVC (VPI/'VCI=4/144)

The statistics were last updated Monday, 1 December 2003

at 17:26,
at whach time 'tpr3' had been up for 27 days, 6:29:23.

"Daily' Graph (5 Minute Average)
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Background

e fat-pipe issue will be led by Growing link bandwidth

® 1 2/3 hour Is needed to reach max window size for
single TCP, in the case of 10Gbps, 100 msec RTT and
1.5KB mss, also unrealistic loss rate (1/5,000,000,000)

e Some application still require single TCP stream, e.g.
network storage.

e Difficult to obtain enough performance under
bandwidth difference 10Kbps to 10Gbps, and gquality
difference from wireless network to fiber.




Related research

e No additional feature is needed on Router
® High-speed TCP(S. Floyd et al.) Scalable TCP(T. Kelly)
® Aggressive window increment when bandwidth may be enough.
® Fast TCP(Caltech)
® TCP parameters are tuned by measurement data.
® New feature is needed on Router
® Quick Start(S. Floyd et al.)

® Similar BW prove header is sent with TCP SYN. Router compare value and rewrite it if
condition is worse. Prove packet is sent every RTT period.

® XCP (D.Katabi)

® Router lookup RTT and window size in TCP header, and rewrite it, if router condition
IS worse.




Positive Router response

e |f end-host can get link information of path,

® .0, bandwidth, utilization, and losses,

e end-host can well tune parameter of TCP, e.g.

window Increment, slow start threshold, and
maximum window size.

e |f end-host can detect change of communication
path situation,

® ¢c.g., mobile node step in from PDC network to
802.11a “Hot spot”,

e end-host can switch to appropriate behavior.




Approach of PR

® Minimize router’s work

® Router does not keep information for each flow or
connection, to avoid state explosion.

e Rate control to avoid congestion should be done by
end-host itself.

e Compatible with current TCP

® not to make impact other original TCP
communication, if possible,“TCP friendly” response.




PR header

e Define new IP option header that router refers and
overwrite hop by hop

e +

= IP header =

R e e el

|Prot |req key |res len. | res. key |<-- Router only lookup and overwrite here
R e ettty el

| TTL | DATA |<-- Router only lookup and overwrite here
R e ettty el

| TTL | DATA |

- - +

- - +

| TTL | DATA |

- - +

| TTL | DATA |

B e Pl




How to work PR

Sender transmit packets changing TTL in option
header.

Router compares TTL field in IP header and TTL
value in option header.

f both value I1s same, router overwrite header field
oy referred value.

Receiver send back incoming information with
usual response packet.

After cycle of TTL changing, sender get path link
iInformation. Then sender tune parameters of
transport control.




Cost of PR Router

e Router processing cost compared with TCP Quick start
e Probably not too heavy load recent products.

e Also router must do other header processing,as TTL
decrement.

Proposed way:

if (ip.option == this_header_option) then
if(rp_hdr.data[0].ttl == ip.ttl) then <- compare
rp_hdr.data[0O].data = dataJthis _hdr.data[0].i1d]; <- overwrite
end
end

Quick start:

iT(ip.option == quick _start_option) then
iT(gs_hdr.BW > egress BW/ingress BW ) then <- compare
gqs_hdr.BW = egress_BW/ingress_ BW; <- overwrite
end
end




PR simulation

® NS-2.26
e PR agent and TCP sender receiver
® |ookup bandwidth

e utilization, loss In/Out, Queue max, link delay

® TCP Reno + RBP
e window max = Bottleneck x RTT (1-p)/8 x MSS
® ssthresh = window max/2

e only change above parameters
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A PR result
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Related research

e Although TCP Quick start approach could
get information whether every router is
compatible or not compatible, it cannot
draw path information which part is not
compatible, or cannot change object to
collect.

e Our way can provide information whole of
path compatibility, and also can presume
information get from adjacent routers.




