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Android
Version

1.1
w15 } Cupcake
nl6 } Donut
w20
=20.1 } Eclair

m2.1

u22 } Froyo
223232 } Gingerbroad
®233237

30

m3.l }Honeycomb
m32

=403404 | Sandwich

m4.l

m42 Jellybean
m43

44 } KitKat

From http://en.wikipedia.org/wiki/Android_version_history


http://en.wikipedia.org/wiki/Android_version_history
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E{1(3.68%)
2.3.7(1.38%) —
2.3.4(1.43%) — 4
4.30(2.55%)— 4
2.3.6(6.75%)—

4. 1.2(18.24%)

4.0.3(7.53%)—
2.3.5(8.20%)— ——4.0.4(17.49%)
4.2.1(9.98%)—" ‘.
\—4.2.2(12.12%)

4.1.1(10.62%)—
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H1th(4. 25%)—,
540x888(1. 00%)—--- i

720x1184(1.06%)—— /
800x1280(1.41%)—
1080x1920(4.88%)
540x960(10.61%)

—480x800(34.58%)

320x480(12.83%)—

480x854(13.14%) 720x1280(16.24%)
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320px
320/ 1 (iPhone 3GS, Samsung Galaxy Ace |.228%)
480/1.5(Galaxy S Il 1.772%, =2 GT-57568 0.616%, £ 9G520 0.557%, /NKIS 1.275%, /INAKRMI

0.929%)
640/2(iPhone 4+)

360px

540/1.5 (Huawel p )
720/2 (Galaxy Note Il 2.725%, Galaxy S lll 2.692%, /NAK2S 1.803%, 7/INKM2 1.167%)

1080/3 (Samsung Galaxy S4 1.820%)

384px: /68/2 (LG Optimus G, Google Nexus 4)
400px: 300/2 (Samsung galaxy note |.2/5%)
480px: 480/| (Sony Xperia sola,U)

540px: 1080/2 (Samsung galaxy note3 0.6/5%)
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Core Network (EPC)

Radio Access Network

External
Network

N

Network

|
| PCRF
: -
|
- control-plane latency (RRC negotiation) - backbone latency (core network)
- user-plane (device to tower) —P internet routing latency
I
Radio Access Network ! Core Network (EPC)
|
|
E PGW External
|

1

PCRF

-
- internet routing latency - control-plane latency (RRC negotiation)
- paging latency - backbone latency (core network)

- user-plane (tower to device)




=IRIEF

SYN

ACK

GET ffile

l 4x ACK |
= jij]

l 8x ACK '

N 4% =

Sender Receiver @

F00MSF:-cccccevrercnccnnnctirccsscccscsnncnnss #

0 ms

200 ms

400 ms /
500 ms

600 ms >

_— —
-
—_—
—
—
e S
-—

700 ms

| SYN ACK l

request
processing

(10x TCP segments‘
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20x TCP segments |

29200 bytes
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Lookup HTTP Request
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http://www .bloomberg .com/
1: ww.bloonberg.com -~ /
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Socket Content
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To R 12 Control plane
DNSHEITFERT 1RTT
TCPiE1%3ERT 1RTT
TLSi{EF  (1-2RTT)

HTTPiEkX  1RTT+

15K B FERT

3G 2% (200 ms RTT) 4G %% (80 ms RTT)

(200-2500 ms)
200 ms

200 ms
(200-400 ms)
200+ms

600 - 3500+ ms

(50-100 ms)
80 ms

80 ms
(80-160 ms)
80+ ms

240 - 500+ ms
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FIGHHZER D20 Initcwd =10
X AR T MTU = 1500 Bytes

EORIEHIA/N10* 1500  ~ 14.5Kb
ix [O] 55 Response Header ~ 0.5 Kb
N7 Body ~ 14 Kb

AEE LR 1kbi 5 24 14kb R 2 AR, £%15kb 5 Z4i29kb B2 tHE HY?
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Compress JSIRZE. CSSHik.
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([FNQQ]] [responsctnd] [+ HIENREN AN N

220 4
- n ] e —
200 4 pr— O —
= { — —— e ——
& %7 S— .
5 160
= i &
s L9 9 T o 4 T
120 4 * °
L0 : T T T T
Ax— RE- A= RE3 Ru= Rar Ru=
" 03-37402-23 _& 03-03+03-09
RN : FiRAEE M 2SS G NNG FONFHRYR -
- HR ~ il n(e) HE-HA LIS EN AN S HE_HA UL EN R Sl
201403-17 » J9670 1.43 20140303 3186 i 26.58%
201403-16 » N146 1.42 20140304 » 2373 &8 24
20140319 » 21865 138 20140305 » 2968 204 32.31%
20140320 » 26246 136 20140306 » 36754 1.9 31.67
2014-03-21 » 25562 1 20140307 » 6429 1.9 -33.29% -
2014403-22 » 27683 1.23 20140308 » T03%% 15 110
201403-23 » 28875 1.21 20140309 » 62526 1.77 31.89%

riL.

responseEnd @ 2s

t#ikls responseEnd @ 1.4s
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MIRERFESEIRE vpexs

| FEHTMLAEEDOMM
2. FZDOMMYA] W15 R A3 E 3T RN
3B RN R EIE R E RN
4 MEREBEMBTRIAEBHEREE, HAHSEEDN
Renderlayer:paintLayer()J37%, paintLayer) EEHITIATTZE
a TR B SR EER B FEMER
b. B VAFAHEZRIE EZ TE ERpaintLayer()
c. THiB| EHAERE R —KEXHERITR (RenderObject) HFHITLH], =
B ZERAE (bitmap) = AGraphicsContextH
d MIBZRXTER (RenderObject) FiamE TEEIIERITER M (RenderObject
tree) BHEBVALERBIBEERN R EFEMEREKAFEREE (Renderlayer)
e. 1BFH AT S RIE E 2 B EfpantLayer()
5. X EREEMNESZHERFAANFLEEZX
6. WebkitIBHIN iies E D EM AN EHREZEX ARV E Z2I
(drawing) EF%= L

g

\}



https://code.google.com/p/chromium/codesearch#chromium/src/third_party/WebKit/Source/core/rendering/RenderLayer.cpp&sq=package:chromium&l=1886

MIRBEIFRRTIE mempes

’ aE;?HTML7I<’Jf*DOMm F2CSSH B CSSOMIEEDOM
2. FZDOMMB A I 5 AR IE RS RN
3. F B R XS R *’Jii}gé’ém’l‘ﬁ
4. 178 2 B R 9% GraphicsLayerf
5. 1B &gy (Compositor) 1E!3% HlGraphicsLayerfH :
2. ITTEEENMNE (bitmap)
b. B B E ML FSEE (texture)
c. BRI (texture) EGPU

d. GPUEHEZEELIE (texture)
e. GPUIBEEREMERHE




a » o B [Z] section#sub...  ¢) £ | Layer Info

Width
v<html class=" ios'> LR
» <head>..</head> Height 9920px
v <body> Paints 172
» <header class="searchbar">.</header>
<p class="loading" id="1loading" style="display: | Memory 5.00 MB
none; ">NEH...</p> Child La
»<div class=" content slide left hide" id="main- & : ks
content”>.</div> No Child Layers
v<div class=" content slide " id="sub-content">

v<section class="categ " id="sub">
»<ul class="category-list" id="sub-7-0">.</ul>
»<div>..</div>
»<div>..</div>
» <div>..</div>
> <div>.</div>
> <div>..</div>
»<div>.</div>
»<div>..</div>
» <div>..</div>
»<div>.</div>
» <div>..</div>
»<div>..</div>
» <div>..</div>
> <div>.</div>
» <dive>..</div>
> <div>..</div>
»<div>..</div>
» <div>..</div>
»<div>..</div>
</section>
<div class="1loading" id="sub-loading" style=
“"display: block;">mM#+...</div>

</div>
<div class="content hide" id="search-content">
</div>
»<script>..</script>
</body>
</html>

Layer count: 1 Memory: 5.00 MB



« »|lo B> B> 08 5] section#sub...  ¢) <2 | Layer Info

Width
v<html class=" io0s"> A 2200
» <head>..</head> Height 9918px
v <body> Paints 49
» <header class="searchbar">.</header>
<p class="1loading" id="loading" style="display: Memory 12.50 Mg
none; ">, ..</p> | Child La
»<div class=" content slide left hide" id="main- b= el e NE——
content">.</div> Node Paints Memory ¥
v<div class=" content slide " id="sub-content"> :
- . . l#sub-5-18.category-list 3 2.40MB
» <section class="category" id="sub">.</section> e S
<div class="1loading" id="sub-loading" style= ul#sub-5-15.category-list S 2.40 MB
“"display: block;">mM&+...</div>
"on 3] ul#sub-5-14.category-list 5 2.40MB
</div> .
<div class="content hide" id="search-content"> (5] ul#sub-5-13.category-list §; AN
</div> 5] ul#sub-5-12.category-list 5  2.40 MB
» <script>..</script>
</body> [B] ul#sub-5-11.category-list 5 2.40MB
SR 3] ul#sub-5-10.category-list 4 2.40 MB
3] ul#sub-5-9.category-list 5 2.40 MB
ul#sub-5-8.category-list 5 2.40MB
5] ul#sub-5-7.category-list 4 2.40 MB
ul#sub-5-6.category-list 5  2.40 MB
ul#sub-5-5.category-list o 5 2.40 MB
3] ul#sub-5-4.category-list 4 2.40 MB
3] ul#sub-5-3.category-list 4 2.40MB
ul#sub-5-2.category-list 4 2.40 MB
3] ul#sub-5-1.category-list 6 2.40 MB
5] ul#sub-5-0.category-list 4 2.40MB
3] ul#sub-5-16.category-list 5 2.40 MB
ul#sub-5-17.category-list 4 2.40 MB

Layer count: 20 Memory: 58.07 ME
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Agawi TouchMarks I: Minimum App Response Times (MART") for smartphones

4 R IEIR 55-120+ ms

(Lower numbers are better)

Device

iPhone 5 (i0S)

iPhone 4 (i0S)

Galaxy S4 (Android)

Lumia 928 (Windows)

HTC One (Android)

Moto X (Android)

Time in Milliseconds

(range in red)

Rgawi

TouchMarks

e s S L B S

N
o

110

120

130 140

**Each device has been tested a minimum of 50 times

>KJE: http://venturebeat.com/2013/09/19/apples-iphone-5-touchscreen-is-2-5-times-faster-than-android-devices/



http://venturebeat.com/2013/09/19/apples-iphone-5-touchscreen-is-2-5-times-faster-than-android-devices/

=3EiR 300+ ms

UAFEBEERN, EANIFEEEAENT?
A ItV 5B S5 155 300+ms3R | it 24 B = MR FhEa A o

Jdinl

o {&f touchstart touchend E41E$l tap E4
¢ <meta name="viewport" content=“width=device-width”> t:
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Client

9

=)

frame 1

HTTP 2.0 connection

stream 1

stream 3

stream 3

HTTP 2.0 connection
stream 4 stream1 | stream4 | stream2 |
frame 1 framen promise |  promise
-------------- smam1 R
frame 2

stream 1: /page . html
stream 2: /script.js
stream4: /style.css

Application (HTTP 2.0)

Binary Framing

Session (TLS) (optional)

Transport (TCP)

Network (IP)

(client request)
(push promise)
(push promise)

HTTP 1.1

POST /upload HTTP/1.1

Host: www.example.org
Content-Type: application/json
Content-Length: 15

{"msg":"hello"}

HTTP 2.0

HEADERS frame

—P DATA frame







