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= |T service offering should be delivered fast, speedy and securely.

= |T should be more powerful, scalable and flexible.
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I WarpTCP Solution Overview

= WarpTCP= Badu NetworksO| A XX 7i&ot TCP 7t 7| = 0|},
X 55 =& J)

- BE HESA 2HE0M 77 SEEIO| TCP E&if 3

= Xsd g
oA TCP &

= AESPHE

= Uploads/Downloads &&= 2Hi~1008 O] & Z7tEICt.

= M|AH Z|ZO|Xt, F T TCP Acceleration/Proxy solution
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WarpTCP =82 7|=

= WarpTCP= TCPO| ‘4t 2tH =l CHYSH Parameterdt (0l : Bandwidth, Server load, Packet

o
loss pattern, 2| #H35t= RTT)E £44510, Z[CH2| B/WE AP = JE=F auto-tuning

A
Q a7l
Opportunistic Bursting RTT2} Packet LossE M3 HX =2&S H&s| EX|

Advanced Loss

= Q st MAEL0| SO E
Avoidance and Recovery =282 TCP [ES0l 20

Bandwidth Gap Flow OFCH AFE S = QU= LHEZS 2CHtol0] HE 2E8dE =€

Fast slow start, Effective Buffer Mgmt

Advanced Congestion Control

Lower RTO sensitivity, Prioritize Ack signal
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WarpTCP &2t & 2|

= WarpTCP= TCP MM Splicingdtd] MMg Bststo M4 gt

& C
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Delay 100m, Bandwidth 40Mbps ZtZ0A] 15Mbyte Lt CH2ZE A| 22I0|YUE/MH EgfjE 24
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Client Switch Router Firewall Switch Server
MM 1 MM 2
Q without WarpTCP = 7hS DOlE Z/Th 20MbpsAX|R, Tt 2 A

31.3Mbps7tX| A I“—l 0| St AS L L.

2| 7t 0|F & Windows sizeE 8H| = =2{A
%t 20.3 Mbps #|tH 65 Kbyte HOIHE ©& M7| [ & L CF.

( 65Kbytedi|A] 563kbyte)

_ Throughput Sy Windows Size = MAM2E LANSHAOIA EAIBHY| IH20]| & 2|2F0| X|CH
109MbpsZ O§? =M, window size= WarpTCPE
AKX|7| 22 160Kbyte §=& EO0|1 QELICE

@ with WarpTCP

l £|C i "/ #|C "
|CH 31.3 Mbps \ - |CH 563Kbyte

/ Throughput A Windows Size

s o
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Throughput ~/ Windows Size
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© Low-Latency TCP Proxy

= Sub-millisecond TCP Proxy

v ZH|0| HIOIHE & MESHA| Y1 MET (no caching, zero copy data)
v ds 7S fI5 HEE| AFE A3t ”E[Z O SoC processors AHE
v Proxy 7|22 Qlot d& 7 =it

= Transparent &2 X| &

v BE TCP MA0i| CHSt Full TCP ProxyS &0, S2I0|QEN Hrol 4™ To Qe
v SSLEZHE M5 JiM X|UEES QIS EHe g8
v HH[0f| ProxyE {ITH HEO| IPFEATI EQ QS

5

Proxy controls sending Server controls sending [ =
Warp TCP >\ B
Client controls ACK-clocking Proxy controls ACK-clocking

Client-side RTT : Server-side RTT

5

Server controls sending
Client controls ACK-clocking ¥

Total RTT = server-side RTT + client-side RTT
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= WarpTCP= Transparent TCP Proxy &H|Z A 2X| ${X[7} | HSILCY.
(Server Side, Core Netwrok or Client Side)

= SCO[UELR} M AHO[O] £8 K| <2t8L0| etiiel &H|2h 2X|otH =Tt
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WarpTCP S& &

O ClE BT U 222 M2 T
= Asymmetric 7d2 2 755 o7 M0 2
« SRS MH[A AFEA| WAN 2HE 2 2 Qlot

C

= 7|& WAN 75 HE=52 SE 2X[610F S

B Sl E2f R0 CHsliM ds5 Hd= K&
ds KMotA| 7t& X[ & Bhet.

—

rot

o2 QY EjE 7r50] X0 ALY,

(‘ /E)ﬁice%S
Google

0 =573 o= Y 745 M2

NAVER

@ You(TT)

« AIHOZF FH[E 20| W20 258 Ch=0f Cioli M= MH|A 7HE5S X2 eHht

& ) 5

13/x

—

oy <

NI DAOU RIS

Ct.

BA



WarpTCP S& &
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I WarpTCP Deployment

DataCenter / Cloud / CDN

Last Mile
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How is it deployed? ISP
Networks
©® As off-the-shelf hardware - y
. L
® Anywhere in the network *BADU
Single-ended, not required
¢ on %oth ends of the?ink
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File Size: 1MB:

Throughput (Mbps)
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WarpTCP Performance on LTE Network

File Size: IMB

!

Hithi

EIJE 811! 1015 1221 2:27 PAM:32 PMIG:37 PMB:A3 PM 104?

nmnfbn

120%

m— Standard TCP
WarpTCP

sebes W mprovement

¥ & § 8

1

SPN

File Size: 10MB:

17/x

359 @05

AM

AM

Peak Performance >140%

WarpTCP Performance on LTE Network

210
AM

File Size: 10MB

T BO% s grandard TCP
0% WarpTCp
[ A0%  cusper 8 improvemeant

10:05  12:21 2:27 PMA:3Z PME:3T PME:A3 PM 10:47

AM

A
Time of Day

FM

N DAOU IO o)BADU



.J
AP RE

AEE MH

ccL =
JT =

20| E F0f| FH| 2%

v" Clean network between CDN Server and Badu appliance; RTT=5msec, Jitter=Tmsec

v' Clean Internet between Badu appliance and Client; RTT=10msec, Jitter=2msec
o 24 J_—ll'

=

. SEfo|lESt A Zho| TS 7|9 THY CHRRE 45

100% O| & 7§ M

Size in Bytes (M, k) Iterations Mode

500k 25 Alternating v
1m 25 Alternating v
2M 20 Alternating v
5M 11Ts Alternatini v
10M 10 Alternatint v

Paralle! Streams

! 1

1

‘ 1

I

11
|

Upload Download

Average Download
WarpTCP/TCP (Mbps)

WarpTCP TCP  Benefit

10.1 49 107 4%
157 6.6 139 4%
238 10.3 130.5%
434 16.5 163.4%
611 256 138.6%
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=  WarpTCP= RTTZAOf| EHH[ S0 HOLEl KE|Z22 S7tA[7 SLCH
= N2Z| 7t WAN CHYZ0HE XN 2| 20| =Ot- O et AFRXZE 27| M2 27t 2FaFE LICL
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_ Throughput
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A throughput
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TCP
throughput

Net Benefit
WarpTCP
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https://youtu.be/ffzqYd_hKv8
https://youtu.be/7NrBp7yBJwA
https://youtu.be/OKG6QuS3PxY
https://youtu.be/43tjlYOP3G0
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WarpTCP Product Family

= WarpEngine™
v 1Gbps/10Gbps TCP Optimization Proxy

v" For Carriers and large/medium Enterprises

v Copper and Fiber NIC options with HW bypass

. L ) ) ) WarpEngine:
v High availability (Active-Standby, Active-Active) 1U Rack-mount

» WarpGateway™
v' 100Mpbs TCP Optimization Proxy

v For Branch Office and Small Office Q

WarpGateway:
29.5 (W) x 25.0 (D) x 11.8 (H)

v Copper NIC, no HW bypass

= WarpServer™

v' Software based optimization proxy
v' AWS and Vmware
v’ In 2H2017
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