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Abstract

SPDY is the new protocol proposed by Google to complement problems of HTTP(Hypertext
Transfer Protocol)/1.1 and to improve web speed. In this paper, we evaluated the performance of
SPDY protocol in a variety environment. By this evaluation, we examined the characteristics of the
SPDY protocol and compared the differences between the existing protocol and SPDY protocol. And
we took a closer look at the Flow Control of SPDY. Through this, we analyzed the problem of
SPDY. It improved performance at 3G network environment, but failed to improve performance at
high speed WLAN and mobility environments. We also verified that Flow Control does not work
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well. And finally we proposed directions for improvement of this protocol.

» Keywords : SPDY, 3G, WLAN, WiBro, Page load time, SPDY Flow Control
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Table 5. Information of website supporting SPDY protocol

2 28t ek w3k A HE st AlolE Object = | Domain = EHOJEB;:DI
62 dolxle] 717 AR *H 1074 Afel 2] sfelA] google plus 7 4 4184
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o QA9 ZANNE ZEke] Fpol= 22 glon} H|& WordPress 17 1" 268.25
& AT B 4 k. T HAst o4l WAz 243 = el Twitter 12 3 288.23
ARIES Alsstae 9] SPDY Z2ESS AR el 2 CloudFlare 32 4 445.68
PEEARI] 28R %58 whel] Vs ST, Lilp Blog 2 4 648.77
37L& HolA ] 27171 2 3 107] Ale]E9] Flo|A] 2 YouTube 60 13 735.65
= EIE Ao IE 32 S @0 S99 Ak gk Google news 53 6 740.46
olt}, Chromium EZFAE Sd 33 ke F WAt Google maps 53 5 836.92
AAA ela B AR S A Rl el BS AlSls S o7 | 31 12 1002.91
e SPDY ZRESE ARG A9 2SR Google play 52 17 1692.43
SPDY Z2E3& AH83H & msh mlastel 7= 1% Humble bundle 99 24 1630.22
W BAE 497%714] S7FRISH. Firefox HebeAlE o8 Tech Crunch 174 55 1830.33
:}j :é—‘i? qé?ii ﬂ“j% _75—?11 fkjﬁ;‘zczzmi;;n H?jj Anizon 90 4 2353.93
=73 Ay G e Z = 9
ULl 1; | ﬂ;miﬁjﬁ]]:a]r;tl m;]]i Eg:]a AﬂLH_TZO} VIP word press 57 22 3802.77
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AlZte] SPDY ZREZS AHSSHA| &3 Bt} F7letqtt.
F 6. 3G 2ol Zfst 1070 AlolEQ| 7| T Alzt
Table 6. Initial connection time of 10 sites in 3G network (G =)

SITE 1 SITE 2 SITE 3 SITE 4 SITE 5 SITE 6 SITE 7 SITE 8 SITE 9 SITE 10

SPDY |[OFF| ON | OFF [ ON | OFF | ON | OFF | ON [OFF | ON | OFF | ON | OFF | ON | OFF | ON [ OFF | ON | OFF | ON

Chromium| 3.86|3.97 |2.37|1.87|6.76 |9.38|9.82(11.33| 8.45|8.95 [11.70|11.83] 5.08 | 5.83 {10.64(12.10|10.71{24.00|13.40(17.25]

Firefox [b.13|6.00|3.74|3.568|6.51|6.65|8.47|8.68 | 7.49|8.46|13.14(10.98|5.51[5.81|8.70 | 8.87 |15.48|19.66|11.58(11.58
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Table 7. Initial connection time of 10 sites in WLAN network (] &)

SITE 1 SITE 2 SITE 3 SITE 4 SITE 5 SITE 6 SITE 7 SITE 8 SITE 9 SITE 10

SPDY [OFF| ON [ OFF | ON | OFF | ON | OFF | ON [OFF | ON | OFF | ON | OFF | ON | OFF | ON | OFF | ON | OFF | ON

Chromium|2.46|3.67[1.71|1.563|3.39(2.15|3.40|4.22 |2.73|1.72|8.29 | 9.65 |6.89|7.47 | 3.36 | 3.38 | 7.63 | 7.77 | 9.44 |12.55

Firefox [4.45(4.70(2.20(2.10|4.01(3.76|4.71|4.74 {3.26|3.69|6.60 | 6.98 |8.14|8.64 | 2.24 | 2.04 | 5.77 | 5.99 | 7.95 | 8.01
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kSpdyStreamInitialWindowSize = 64KB
kDefaultinitialRecvWindowSize = 10MB kSpdyStreaminitialWindowSize = 64KB
(*default initial window size = G4KE) {*default initial window size = 64KB)

i

SETTINGS Frame Inttial_window. sl2e_ = 10MB
{initial window size)

Initial Window Size = 10 MB
SETTINGS_INITIAL_WINDOW_SIZE}, qutput_ window_size = 10MB

B i (data transfer window size)

Data Frame ™%

unacked_recv_window_byte =

stream_initial_recv_window_size /2 WINDOW_UPDATE Frame

delta = unacked_recv_window_byte_
(Delta-Window-Size)

-

T2l 3. mod_spdydiM ChromiumS= T ME Al H2iex{et Mt 7+ Flow Control AlEA AE
Fig. 3. Flow Control Sequence Chart when sending file from mod_spdy to Chromium

kSpdyStreamInitialWindowSize = 64KB
kDefaultlnitialRecyWindowSize = 10MB k3pdyStreaminitialWindowSize = 84KB
{(*default initial window size = 64KB) {*default initial window size = 64KEB)
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Fig. 4. Flow Control Sequence Chart when sending file from Chromium to mod spdy
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kSpdyStreaminitialWindowSize = 64KB
kDefaultinitialRecvWindowSize = 10MB
(*default initial window size = G4KB)

Initial Send Window Size = 64KB
Initial Recv Window Size = 1MB
{*default initial window size = G4KB)

SETTINGS Frame -\ initial window size = 10MB

Initial Window Size = 10MB ~ !

stream_initial_send_window_size = 1MB

SETTINGS Frame

[}

L]

L]

L]

L]
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1 ]
(SETTINGS_IMNITIAL_WINDOW _ SIZE¥ data transfer window size= 10MB
L]

: ]
L]
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send_window_size_ = 1MB SETTINGS_INITIAL WINDOW_SIZE

(data transfer window size)

Data Frame ™%

unacked_recv_window_byte_ =
stream_initial_recv_window_size_/2

WINDOW_UPDATE Frame -

delta = unackad_racv__window_hvtg_
(Delta-Window-Size)

e

J% 5 72 MtollM ChromiumSZ T TE Al E21AeE At ZH Flow Control AEA AIE
Fig. 5. Flow Control Sequence Chart when sending file from Google Server to Chromium

kSpdyStreaminitialWindowSize = 64KB
kDefaultinitialRecvWindowSize = 10MB
(*default initial window size = 64KB)

Initial Send Window Size = 64KB
Initial Recy Window Size = 1MB
{*default initial window size = 64KB)

SETTINGS Frame

Google Server

initial window size = 10MB

T

stream_initial_send_window_size = 1MB

Initial Window Size =10 MB
SETTINGS_INITIAL WINDOW SIZEy data transfer window size= 10MB

SETTINGS Frame

-
—

1
i
1
) . ' Initial Window Size = 1 MB
send_window_size_ = 1MB WSETTINGS INITIAL WINDOW SIZE

(data transfer window size)

Data Frame &&

WINDOW_UPDATE Frame

iy
—=-

Consumed Data Size =

-
_—

dalta = unacked_recv_window_byte
(Delta-Window-Size)

Initial Recy Window Size /2

T2 6 ChromiumoiiM 72 AMHZE o TS A| 222Kt AH 2+ Flow Control AIZA AHE
Fig. 6. Flow Control Sequence Chart when sending file from Chromium to Google Server
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Table 8. Information of website for evaluating

Flow Control
AWIE Object = Ho|x| Z7| (KB)
SITE1 20 127.3
SITE2 1 870
SITE3 1 18,506.47
SITE4 3 42,891.83

ds A8 Al SPDY?] 9=% Ato] 2= 10MB9 100MB
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Table 9. Evaluation result in 10Mbps link speed o )
SITE 1 SITE 2 SITE 3 SITE 4
Tcp SPDY Initial Non SPDY Initial Non SPDY Initial Non SPDY Initial Non
Window Window Size SPDY Window Size SPDY Window Size SPDY Window Size SPDY
Size 64MB | 10MB OFF 64MB | 10MB OFF 64MB | 10MB OFF 64MB | 10MB OFF
64KB 1.36 1.41 1.46 1.94 1.98 1.93 17.65- |- 17.60-| 17.45 | 39.20- | 40.05-| 38.60
128KB 1.39 1.35 1.40 1.94 1.97 1.92 17.65 18.10 17.40 39.30 39.55 38.70
266KB 1.36 1.50 1.40 1.94 1.94 1.92 1775 |- 17.65-| 17.35 | 39:10- | 39:45-| 38.70
512KB 1.36 1.37 1.40 1.94 1.99 1.93 17.60- |- 17.65-| 17.40 | 39:10- | 39:25-| 38.70
VB 1.44 1.60 1.44 1.95 1.94 1.93 17:65- |- 17.60- | 17.45 | 39.05 | 39:20- | 38.65
2MB 1.41 1.37 1.41 1.94 1.95 1.93 17.65 17.50 17.50 39.10 39.15 38.70
4MB 1.42 1.41 1.44 1.94 2.00 1.92 17.60 | 17.65 | 17.65 | 39.25-| 39:10-| 38.75
8VB 1.36 1.37 1.41 1.94 1.96 1.93 1775 |- 1775 17.60 | 39:10- | 39:10-| 38.65
16MB 1.36 1.36 1.44 1.95 2.04 1.93 17:65- |- 17.65- | 17.45 |- 39:15- |- 39:10- | 38.70
32MB 1.38 1.36 1.46 1.95 1.94 1.93 17.60 17.55 17.35 39.35 39.10 39.30
10, &M& £ 100Mbops EZofiel s & 21}
Table 10. Evaluation result in 100Mbps link speed (cH - )
SITE 1 SITE 2 SITE 3 SITE 4

Tcp SPDY Initial Non SPDY Initial Non SPDY Initial Non SPDY Initial Non
Window Window Size SPDY Window Size SPDY Window Size SPDY Window Size SPDY
Size 64MB | 10MB OFF 64MB | 10MB OFF 64MB | 10MB OFF 64MB | 10MB OFF
64KB 1.40 1.40 1.56 1.46 1.46 1.34 8.84 8.84 8.68 9.75 10.02 9.40
128KB 1.42 1.45 1.43 1.63 1.66 1.33 8.67 8.64 8.82 9.73 9:41 9.05
256KB 1.39 1.46 1.63 1.50 1.53 1.34 8.72 8.70 8.66 9.79 8.99 9.01
512KB 1.41 1.41 1.48 1.46 1.40 1.36 8.88 8.92 8.72 9.68 8.81 8.90
T™B 1.41 1.46 1.42 1.60 1.60 1.32 8.83 8.45 8.66 9.79 913 9.05
2VB 1.41 1.41 1.48 1.65 1.59 1.32 8.87 8.83 8.76 9.73 9.02 8.93
4MB 1.40 1.48 1.54 1.58 1.64 1.33 8.80 8.74 8.65 9.72 9.03 8.92
8VB 1.42 1.42 1.45 1.57 1.64 1.33 8.88 8.91 8.73 9.73 9.05 9.00
16MB 1.43 1.41 1.44 1.52 1.58 1.37 8.87 8.85 8.81 9.73 8.85 8.94
32VB 1.57 1.43 1.49 1.59 1.53 1.33 8.88 8.90 8.73 9.86 9.08 8.96
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