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Abstract

Abstract

Study of Hadoop-based Video Transcoding Optimization

Under circumstances of “Internet Plus”, people have the growing demand for
video transcoding which with higher speed and quality than before. Based on the
report of 2015 Annual Summary for Network Traffic, video created the largest
proportion of the total network traffic consumption. For now, both industry and
academic world are concentrating on how to transcode video efficiently with high
quality and high-availability. This report focused on the research for optimizing video
transcoding process.

To obtain an efficient process and an accurate result, the experiment used cloud
computing method to transcode video. This method could enable the cloud to do the
parallel computing. The report also designed a cloud platform of video transcoding.
This platform used a three-level structure: laaS, Paas and SaaS. We chose Amazon for
laaS level, Hadoop for PaaS level and a high performance video transcoding
application for SaaS level. The report also introduced a video transcoding
optimization strategy, which combined the FMPEG and the MapReduce technic.

This report mentioned an architecture called S_MapReduce. Introducing the
virtual IP mechanism into S_MapReduce could improve many performances such as
increasing scalability and making the MapReduce architecture able to cross-domain.
A heart beat process was also designed in the S _MapReduce architecture, which
ameliorated the load —balance module and made the whole architecture more stable
than before. This process enhance the computing architecture performance by
optimizing the MapReduce’s work-flow and data-flow process.

The video transcoding is based on the cloud platform, which combines the
FFMPEG and S_MapReduce to implement the distributed transcoding. The main

process include :(1) According to the fixed scene and several limited conditions,



Abstract

dragged part would be deleted to weigh properly for FFMPEG. The design of NALU
has been completed and anti-competition mechanism has been put forward to avoid
competition and displacement error. (2) APU format has been designed to match
MapReduce to deal with in block, optimizing the decoding process and improving the
efficiency (3)Re-check algorithm has been designed to ensure the integrity and order
of the data.

The whole experimental environment used 19 spot to build the transcoding cloud.
The data in this experiment was chosen by multi-level and multi-dimension to insure
that this test was universal and practical. Experiments were testing on the video
transcoding performance and the after transcoding video quality. The result showed
that under the cloud platform of video transcoding, the video transcoding became
more efficient with the data size increasing. By using multi-spot method, when the
single file size is 10GB, the efficiency promote to 16.4 times than the single-spot
method.
Keywords:

Video Transcoding, virtual IP, FFMPEG, Hadoop, MapReduce
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b, I EREHLEER HDFS BRI o BMRE T LT BT E T SR A8 4k
HAHE A . — B TR Map 4155 58 5, ST 46351 T Reduce BB, 1 B8 H 4 5
A (A 5 A7 % 7E HDFS L3t
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B =F #Han-FE RMLTH

5. TEENT T A I RAE, SR Reduce (513 2SS R, SR KA 491k
A, KA RIR B R]43 2) S3 LRI NFF AL

6. R RmL, NG EH 2 S3, JERIFERIA AL (SR 7E S3 Mk 55
Y HARAE web b)) o SRS ESDIR 3, HEIFTAH WSO E SO E T AE .
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% ¥ S MapReduce %244

#EPUE S MapReduce ZE#4

4.1S_MapReduce 223t

7£ Hadoopl.x i1 Hadoop2.x N MapReduce hi A & A~ [E] ) . ££ Hadoopl.x kA
H, MapReduce ZEHJJZH —1 NameNode 7 s RIAREHIN, X2 HM
NameNode i3, PEREFFAR, ZAaMERISMIEN . Hadoop2.x hixAsH I 17—~
FLARARE AR, ZA B T NameNode fJE 77, {H 2 7E BE IR AN A 52 = 5 T
BAREEZE PRI Hadoop2.x WA BARAEFLLETT HIARRS T 1.x RASKE =
TIRZ, EEEEAR MY R RS 1x HTHE. Bar, WEf
Hadoop2.x N T4 B9 7. BLITH Y8 5, BUH 75 20 7R JL S i A2 7 34
Birh, Wik $E Hadoopl.x MUAIEAT#EAE . AX3C LA Hadoopl.x Fi A v ik A k4T 4244
PeAk, A FL RE B 4 1) S5 AR A A R P Rk 5

%F T Hadoopl.x Wit A [#) MapReduce, 4 1 42 m B84 1) e &M 5 RIE 1,
SE I IR SE I 22 AN B PO TR S ) B AT: 55 s, 78 SRR 28 M Bl 2 B3 D 1
FEAUL 1P SEmE AN AR M SR, P EE A TAR R AT B AR . SR T —
A~ S_MapReduce(Smart_MapReduce) it 5 HESE, Wi 4.1 Fiw.

Mater £7955 (Super VIP)

AR (Leader VIP) AR

1 3 7 et 1 3885 7 e

4.1 S_MapReduce Z2#4
S_MapReduce ZEF) HH—A>F 75 A master F1Z AT A slave 2%, 15 A H

13



% ¥ S MapReduce %244

EBIREAT A RRAES  (E55 M SR GBI ER , H R BT R
BRI, T 5 AN AT R . 768N Th (T T B 1P HLARL, 2 T

BB B AT R RIETE . FEZOEAThREINR 4-1 PR
& 41 #L B ThRE AR

AR Thie
A BT EAR AN H SR K HDFS, eSO sl LB AT SR
MR IBATHESS, RS RIS 7

JobTracker | W HH P& EMNSE KA L RIEBMN G KA. BRI TR
N—AEZ N

TaskTracker | $UATIRH B JobTracker 1£5%

Leader VIP Super VIP 5 Leader VIP TAEREZEALL, i EHIMTES . H—AMTE
(Super VIP) | a2 N7 i RO& BIERED, BB Ja 7 il 00715 RO E B9 AR & e
P85 Leader VIP [l TAETT i LIRS

JERDL 1P LR ARSI AZ 05t Rl 2 O 3 2 M A4 IR 55 2 . XA
BT A DA S AR SR B TUR L, IR 55 A8 4 R AT 55 B Wb gt AT e 8, A
SR IEAEREAT I TAE

4 Super UL 1P NE P iR WAT S5 I, BOK R S IE 45 Leader JEALL 1P
B IE, JFIEFE—A Leader KRN IP KIZAT'E . AR HEIEIR () 1 030 s
BHATIERE . 24 Leader FEHL IP — Super B IP 3] /MT%, EIRIEIXL
AR5 BN N R, T AR St ST B S o BRI, SRR BB R DL PR AIE S
AL BAE B, DA ORI CGF SR S B B2 P AR 2 78 7 IR A o 1B 2
PRI R 1P BLEI B A, 8 R A ) A R 3V s il b, AT 225 S il 3
ARG AT AT E, RG] A E AR K

4.2 S MapReduce B ¥t

X MapReduce ZERSRE, CBEALHIRE 1A RGUZ S LLER TAE, £
AR 7 % . OBkl & —FF RPC(Remote Procedure Call Protocol)#L#il]. RPC
N AG R R B, ARl i 2 77 SORBEAT I AR 551 KK — A il o 54
MapReduce 1 S_MapReduce F-CoBk 00 R FE A — 20K, {H2 5] NI REHRL 1P ALH]
FEREA O e A 6 AR P AR 3 7 4k T bk 1 P o AR B O R I R P A4 4 A
$LAE. 7E S_MapReduce HEZZ, JobTracker HRHE ML IP (VIP) HLiISkFa 541
AR OB ELR T RSN, ARAE RIS R LSS EHE TR LEAR
MAPBCAESs, SCHL T shA AT JERE U ST . it LB I RE A 8 A2 A 1 119 i T
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2

TR LR, G S T AR, AT R s B i E =, g
TERANMER AR . BRI 4.2 FR

3% B IE]RE ?
Y

A 4
WEELIPTIFR

B #ER [EIDENIED
RZEs

21 3K46 M 245 Bt
18] [B)RR ?

N®
EiFEOERE

RIBEIAPTIZRA
Byl & 25H 2

N—  EFERIPTIFR

SEESHNEIT
BIMESS?

Y
v

BEBEEFMITHIob
HIMapEHF13

v

FEEFEFMITHIobF
Rb-FshufflePft EZAYReduce
N 1ESHITEIRRIE

Zl|ReinitTrackerActio
FFRRILHS?

g A 4
v RO ER
IR S

STALE

KRIXIRELBHIES

v

RIBERUPFTIRF I EHL
HEFATIE S EIBUES

v

TR E] BRI H B =R 1R
HiER

v

iR EINormalR 7%

4.2 S MapReduce 1L>EEB T IRFE
EELSHEEWT 6 MNP,

15
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1 ARG IP B E, BE R

2. FIWTRE KL OB

3. MRIEEAL P (VIP) BLESCAFREAHRBIF AL IP (VIP) Hiuhik, HiT
TaskTracker [ B FURZS

4. MR ERSUE TN, AR S A I

5. KRIXOBEALRE E R TaskTracker FEIRESRL IP (VIP) Hbdik

6. PATHT A IR FILE R L Super BEHL IP (SVIP)

4.3 S_MapReduce TAEWRFMEIE IR it

£ MapReduce Z2RH, & ik i >k &% 21 JobTracker [ REHL IP e 1975
A5, IXFE JobTracker i n] LAMS ML AE /> TaskTracker [ TAEARAFI & A A, JHARHE
S B A D AR B T SRS AR S5 B B UR . ARG JobTracker W] LAAR 95
TaskTracker HJREHUL 1P 56 BAH JC 7 B T.4E o JobTracker ¥ 1% 08k 2| TaskTracker,
MIMTHHIN TaskTracker /& 387 LLTAE, JFR45 R 515t 2] JobTracker. 1X— R
IReHR R ML 1P HLERIEAT SE e o IXAHUHIERUE 7 8N S R e 1 AT
Y. I RS 1P LA, P LASEIR A A KT 55 0 AN RONEHURES
R BNEHRS G, v LUK B S IR I i & 8k 47 TAE .

£ S_MapReduce HEZZH, JoA 148 I REAEL 1P ALK S i B A R BE AT T B RE
I AC B, JobTracker $R 3 H RIS 1P, ATHERBEAT T — AL 73 L)
AR o BRI SR AN X 45 3t B 5 SR 75 e B PR 0, e i B AR 4 SRS
SRELEIE BB TR, DCHR 7L T 0 B S0 BB L %

—MESPATIS RN E 4.3 i, TAESHRAHRE 8 AMEIR, W RIERIRA:

1. 2 7 3 tH AR PR AR AN 52 TAE B ZEK

2. WIRZ P RAZH 1P SAEREM R L 1P ARIR], %795 ;S AESEBER ) Leader f2
P IP T8 K 26 H0dE 10 K AG 25 TaskTracker TAEST s BE, kAT et PRER .

3. WY SR AL T W LA TAE PRSI, &2 RO Bk 3 Leader KB4 IP K
E B B IRIAEAE

4. R4 Leader FEHUL IP SREXAIIG UK BOAT 55, FFARYEIREUE] (99 45 175 1L At
ANASTANC, 5 PR N F A7 -1 SRk 58 B AR 73

5. 53 P A HOR 2 e SRR [F1 45 Leader B4 1P, FE5 2040 e . ¥ &
L IP MLl 51 2R 525845 JobTracker.

6. JobTracker #4513 & 1% 45 TaskTracker If-4r FiAT55 .
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7. TaskTracker JFAAFRAE W E 1) 51K 7 BL vt 550759 s 25 TAE, £ Reduce B Bt
ZJa, A TAEHEE 2 4551
8. 1451 a1 4% 5 3] Hadoop ) HDFS .
Client JobTracker Load-balance TaskTracker Task HDES

I

| I

1 Propose and Submit: | |

| I
|

2 Check hcartbcat—i

3 Appl

I
I
A
I
I
I
I
I
I

1 Ask ass ignmentﬁ

5 Return List

e
i 6 Pass
I
I
I
I
I
I
I
I
I
I
I
I

S S
'

-1

8 Submit to HDFS———>

I
I

1

4.3 S _MapReduce B TAEINIE
BHER AR S_MapReduce HEZEH— N SN . EERAAER

LRI EAL b, B R 1P LR S EdE, X hEEmR T e
WHIBHR R B, il 4.4 Fs.
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split split split split split split

v v

I
I Leader VIP
I
I

:

MapReduce Cluster

| I

| MapReduce I

| Q O Cluster I
/| 1

_____ I

part part

I
I Leader VIP
I
I

4.4 S_MapReduce HIBIBRMIE
KA AT P Ak P g A R TR R AR IR B o AEIXANHE R b, ARSCTI N
IP MUK TEH AT AR B BRI AT 2 o8, 0 I i Fr Bt
Map Bt G I — AN fE, @ 1P ZIR IR S], BN ZAERT AL, XA
RS EIE T, ROMERGIER . £Fhbd Rt 28 Leader VIP
FTVIP Z [A]FRTBC NS KA B % FAE I Ao 1R AN AR B S 30350 2 250 R 9 2 1 o
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4.4 FBRIIERER BT

R RN 1P WL, AT LAShaS R eI, I HLaT DAAE [R] X BOAIAS [F] 99 B A
A BEAT B E AR s . ARYEX AR, A SO 1 A B OB TR, S
BT I 73 b 0o kB SR E PR B0 A ) AN SRR AT 07 38k K5y 4 SRS 1Y) S it o A e
8 LVS RN EEAS SR REREAT DL 5 AT

LVS, 302 Linux Virtual Server, H130E Linux BEFLARSS &%, BR—A=2M%
Gik, IERFEH T ASMIBRT. WVS a2 — NIRRT, B 3 EE DR X R R
BEAT 1P B E  GE REAU IP AR SEIUAR B BE, JF HW AR R HEAT 1
IS A ) S it

A RIEAIRZ, 1PvS SEIL 1 a0 =H 1P SAEISET SRS . B2
VS/NAT, 2FR4& Virtual Server via Network Address Translation. IXFh&E k52
I 2 hE AT ). 58 AN VS/DR, 4XFRAE Virtual Server via Direct
Routing. XFhELVLEiEE FSEM %%, Watd MAC il T 5. H=1%
VS/TUN, 4F{# Virtual Server via IP Tunneling. X &L 1P FxidE ) )5 20k
BEATRAG ) o AEZ B0 T AN [ I 2RI FIEC B, 1PVS S 1 AN R B i i 2
. W EVE(RR) AR #E (WRR)FI B D BEHZ (LO) &+ AN EVE, BANEIEEAR
WAAE ST AT UAEARIRIVE « BHEA S A B CRIRHE, 7] RURYE R 15 E AH
RIAUE, EEABUE KR FERIE .

FEARBLE T, SRR AR 2R OB A B BEE Ak 25 T B i, sl o iAot
PR K5 2 1045 5, IO A R AR BN SRR AT T B2, DLIA B 47 2 25T
EREEREET, FEOBIR A, By cPu . NARIR
A TE) LA R ROIRES . AR O BRI RATT S TARIRES o AR X R AR B (1)
RS I R HEAT G, G I AR 5 T B30 3 H A FH IR e SR SR HEAT AT 55 70 il X
€ UF f 3 J5 45 A1 JobTracker , JobTracker #R 41 ¥ 5& 4F 1 3K B& 73 BC AT 55 45
TaskTracker.

GBI 1 RS 126 % o B 2 R R R A

P_cpu: —/MLBb R CPU RIfE I

P_mem: —MUBbELIRER A7 AR 22

Ht: — OBk B SR O AT IR I 1] ;
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% v¥ S MapReduce %244

used: K7~ A CPU AT EL#, {used=(1-P_CPU)|0<<used=<1}

mem: FRNHAZHTHLEEZE, {mem=(1-P_mem)|0<mem<1}

t: R NG A S OB ELR BRI RIS IR TR, t {t= ht/k, k=10]0<t
<1 }o WE—ABIE k=10(s); W RAAERE MK T4 T 10s, B ZT A, AME
N AL

V: R —EHLERIMERERIR, Vi=(0.4 *usedi+0.4* memi-0.2*ti)

AV: FRAEREOIERERE, AV =;Vi /n -
AV IR B SRR B S ’
ik i SV AMET
load-balance (packet, n)
{ float V[],sum=0,AV:
float used[], mem([], t[],P_cpul[],P_mem[] Ht[];
for (i=0;i<n;i++){
OB 5HE (P_cpuli], P_memli], Ht[i]); }
for (i=0;i<n;i++){
used[i]=1- P_cpuli] ;
mem([i]=1- P_mem[i] ;
t[i]= Ht[i]/10;
}
for (i=0;i<n;i++){

V[i]= (0.4 *used[i] + 0.4 * mem[i] - 0.2 * t[i]);

sum+=V[i;

}
AV=sum/n;

TR AV [T (L FEA T THS DL 5 LT i 5 7%
}

}
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% AF DI A RAL T

FATE PBERKIRA BT

FFMPEG &3 & VUM 7, dwhid . M. AREAE R AL BRI RE 70 AR
FETARER MR o AR 75 SRR SO 4 s BT 75 B SO SR . AR SR
HAAT IR JLER 3 A AL AL 2

1. MRHESIe =0 H BARE L, ESRORAT R S R AR i 4 il FLV #% 2X,
MRAEIX PG OL, A FFMPEG #4798 Sr4E, HAEH T I H 7R A A MER,
R —NRERN FFMPEG. JF H WAL S b i A& S b iU 46 & & T 10 H
s AR . T 5 5 1) FEMPEG K/ /b 2 iR 4 FFMPEG ] 55% 7247, 4
BESE RN T 70% 0 1

2. BT FFMPEG HRRLE /> AR DCIRAR, X R4 NALU i F2HmTae
IR T FIAE LS G B 0L, BETT T — P R 7 SRR o B S 1] R

3. FFMPEG H A HE 0/ BN TR 1 AHOCHE 1, (R %A BARSEI . A
SCWE T IRIRESAIL, R ORAUE R AL A s 2 o 90 58 4 PR o =

4. it T (key, value)sHHIk& R, it T — 454 S_MapReduce IR S FE
(ER YA

5. Gl NBFEEL 73 %] S0 APU SEATL SR LR 1IE BE A 2L N S0 4000 1 v PR e A
i,

5.1 FFMPEG f#&hY

5.1.1 NAL B 5%t

FFMPEG 25 A5 3253 = AN

create(); 71 SRS A% FOMT Y B

decode(); 58 fEMS, RINAEEL T NAL HJ0, decode WNHBHRIRE &4 T 2814k,

release(); LI RS 2% AR RE -

AR T 500 58 SUUT B0 7 0 2 TR o) 5040 AU AT R X 2 ) e A o E e e 2 v i e
KRR 7 R 2 S NAL BT, JF L1505 s T A4l o Bl o A7 A AE Buffer
g, JF HA AT g ft 5 AR o

NAL(Network Abstract Layer), XFRANMEIR)E . fEMMImILH, AR
HEZE A S = (veL) AL G )Z (NAL 4k, Vel FstdidE M2, NAL

B DA% T AR i Sk S R
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% AF DI A RAL T

NAL 1 — 7 KNI S5 BT VL 7 51 1 TR 88 5 e 41 2157 (RBSP)
TR K. NAL A&k 5.1 Frow

0 1 3 7
| F | NRI | TYPE

5.1 NAL LIEEHER

HoAp B SN
0: F, forbidden_bit, {5ARICHI, 1 RKRAME, 0FRRLMHR;
1~2: NRI, nal_reference_bit, ACEEFIPLIED, (EBOR,  NAL BALIGAR T
3~7: TYPE, nal_unit_type, 7~ NALZEAY, TYPE 15 NAL BTXS N R U
% 5.1 Ffimm.
5.1 TYPE {E5 NAL 2KEINTHRFR
type NAL 78
0 RINE
3k IDR EIGH Fds A% 53 B
9 IDR BB A KR B
4F IDR K& B KB
4k IDR BB C KB
IDR 1% Bt
R EE , e SEl WA
FHIZHE S, it SPS W4
B SHMES, M PPS A%
oy EIRF
s Gl Y
— BRI AR AT
ELw e
13~23 | LREAZSIE, W] LA S AR D Re s i
24~31 | bR, AiksE

© |00 | N | o b~ [N

=
o

[EEN
[EEN

=
N

NAL f5E LA T BB 4 IR E , i DAE S E &> NAL HLTi, 7
BRI 2GR . ISR AFER NAL BHE— o dd, S8 AH
CHKERE S, s a8 T LERIE AT H AN R NAL, 3R 2 NAL 920 5 i i8d
X7 20K NAL AT 38 GG
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% AF DI A RAL T

B NAL #A —/ MR, EIAIDERAATARE,  NALU HIEIRIL I E
JRI 23 9P AIE B, 55— NAL XS RIEY Slice A& —/MiHIsk, WA 4 FH53R0R,
E 0x00000001; 5 —A~4& NAL XJ B[ Slice A& —ANMifsk, WA 3 FHHRR,
0x000001. J5£E[H] ¥t L 000000001 A, il B ES 46 A% i AT B HL NAL,
H AR T — 0x00000001 Jyib, MIFRIRZHET NAL &R E. HZ
0x00000001 HHILAE NAL s (A 73 B A AL B, ARSI T B sE 4Ll . NAL
H1£4 ¥ 0x00000001 E# & 0x00000000 FIIENL T, MiefEf G —F WIATIRA
0x03, JEin:

0x00000000 —>0x0000000300

0x00000001 —>0x0000000301

RIS AR TERRADET, 7 /0B AT NAL 3R, Suit NAL IIKEE, A5
FFFUEARID . {H2 2 7E NAL H R 21 0x00000003 FIHE, 0x03 il 7 12 45 it B
FFRSZJF IR HHE o IXAE R T AR TS H 305 S AN TH0ES ) i HE L

W3R 5.2 JEZR 17— NAL TE M5 2% b B ok 72 v $icdis 1 ARt 72 . NAL Sl 2
PAA-7Sadb il 7 AR w1, BFE NAL k15 B0 RBSP iR 128 147w, fif
F Ze 00 NAL I FE SR TR AR 2689, BAIX 23 AS[F] 9 NAL,  #82 L 00000001 FF
IRUNERSE 2 AT . D AR RN, — HEE4R% 00000001 HHLAE RBSP “ it
B, AR T A NAL BIJFAARRT, St IR T4, 0 TIXAE I, K
5554+ B4, K 00000001 F 8% Ja— ATl 0x03, 45 RAEKRTSE 3 174
th, JTAAAEEDI 38 2] 0x00000003 N5, 0x03 HLRLIZMMIFR, FH A JF e %
WA A AT R, ORUERD T 1

5.2 NAL HIBAL BT (L

175 g3l ey NAL ## (NAL k158, RBSP F1iii)
1 J5i4h NAL 67 42 00 1F E9 89 C8 00 00 00 01 68 CE 06 F2
2 HEAAES | 00000001 | 67 42 00 1F E9 89 C8 00 00 00 01 68 CE 06 F2
3 | IAPIES 67 42 00 1F E9 89 C8 00 00 00 03 01 68 CE 06 F2
4 | RIS Sr 67 42 00 1F E9 89 C8 00 00 00 01 68 CE 06 F2

fiFtt i 00000001 o I ERFE /2 67,42 S55HHE . 0x67 kIR Ja 1 55— 414K,
Wi NAL B9 EE . 8 B e T AT oxe7 i kil . 0110 0111,
ATLUR IS 4 f7-25 8 A& 00111, Pl HAAL N HitEH, 153 7, 2% E&
5.1, AJLASHEN, 7 X RIFPHIS L SPS, Nt iR ph ks .
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% AF DI A RAL T

5.1.2 fRRE IR

Pt EFE M. B WUR P TR =R AL, | i SCRRT,  ORR g PR
IH| [ff] (intra picture), % &5 GOP 55 —/Mil. | Mt & B WAl P i) 2,
WU | W BT E R RN AR B . P T AR O TN T, B TR RR
X Pt B Al Pt A2 RS T 1 M. ZEH (Macroblock) /& H 54 %
PP AR PR S o B YIRS A2 DL SN de /N BT R AT S A 11
), W2 AP RO S AR -

b — T R AR KA B e =)

o XRARTBHET T R A TR BlinsEmE, WA

., @#1d ret = avctx->codec->decode(), I A 1 AHM AVCodec 1) decode();
B SER T R ERAE
H=, X1FRIH AVFrame () —S5 BdtdT TIRE, Blanvie. BERgE

4

Hrp g 20 RN, EIHH T AvCodec ] decode(); 7V 5ERK T fidthd .
AVCodec ] decode(); 7752 — M EEL, FREHEIR T HARMRIS 25 00D k4. T I
PA H264 RELR ST, BEAT BAKE A .

fiFERY NALU B %1 Sg_decode_nal_units();id 2

#5—, A ffs_h264_Sg_decode nal()3f: H. /K NALU ()57,

A, RIS NALU SEBIR ARV 1 AR AC 3 R # o JH o A 2 gy T
PRI . B8R M ek B, 28 2R A R A

(1) AR 2L
ffs_h264_Sg_decoder_seq_parameter_set(); T LA{E&MRAT SPS N %

ffs_h264_Sg_decoder_picture_parameter_set(); 1% TAE&MRAT PPS N %5,

ffs_h264_Sg_decoder_sei(); F Z TAE MM SEI W& .

ffs_h264_Sg_decoder_slice_header(); &5 T./EZ T Slice Header N %,

(2) fifthidh ek 24

ffs_h264_ Sg_execute_decoder_slices(); - TAF /2 Y Slice W%

Xt decoder_slice(); PREL & B AR ZEHR (8X8) B fRRD I SCAF
XF T AR PR R R A B AT RAVAZE Sy 3 MR, a3 3145 R . AR T

S0, WA R BT TR gR %K 80y CABAC, U
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% AF DI A RAL T

ffs_h264_Sg_decoder_mb_cabac() ; 7+ | 4 4w f% 25 B4 O CAVLC, Wi H
ffs_h264_Sg_decoder_mb_cavic();

8o, RIS FE . ffs_h264 Sg decoder_mb();

=00, HERUERIIHRE . Sg_loop_filter();

fETERORE RS — i, RN — AN R Aa gL I Z5 4k AVPacket,
fa tH — ARG JE B S5 KR AVFrame IR

MEEAR FRTE, G R ARRD (1 2850 3 R AN PR 4 2R 1K O, ARSI A AR
G R AT APERT P SLHRR A O B A o 7 B SR AR SR B, K S B AR AT 12
7Yy, A T SRR AN e A R Y AL e R J R A o e 2
AT LARAS G P
5.1.3 M ELKIT

FITiE RSy, R — A PR SRS, A RS R R N T Hadoop SRt
ITHIEER), HDFS SifENREAF M, A5 A — & 5¢ BB IR LI A TR AL
il o AR T RS AR AN SR, A2z AN 1 o AR S P B R B — RS,
e TE B BSOS R RN 3 Sk R HP M AR B o DR A T B 28 4 3 FH ¥ 2 S_MapReduce
THEZEH, b R BB R o Py, AR TSR kU, 7 B ny g 2t
FRMT 5 T B SRR 25 R AN BT R PG, A S o A A ISRk AT WiThsad, FFxt
HAEHOIEAT bR, BRRTERSCRI AL B FR o, R AR Ak AT BE 7 b 3 AN T T
AbF, A R TEA G DU AT B, 4t R I i) R A B AN A — AN E T
DRI o XA TR IR RS RS, S8 o FH D A AR e U A P R AN A
J5 BRI o A (B A o

FEASCR BT AR, LSt AR APU #EAT SR R AT ILEC . APU
R F A FR TG, 2L key F value BEAE X BN . APU HdE 1) key fH 72
I IR, AR ST (2 ) AR IR (RIERFY) APU B4 BEEAT b BT . 7E value 2%
ANE 4 GOP R T ARAEEE 1) 22 AR 1%, A THH 2 X4~ APU 1 value
AT M INgRED , 75 value H 55—/~ GOP 13k flix j5 — > GOP (¥ k4T flag
PRCAL B E . TERAD)S, @I LA &4 APU ZIRIIR R, FF 0T @& 15 =2 L
Feo inFOEMER, BT DR, WIRAE, AU EdEIR A] buffer Hb,
G, SFFFULECAY) . Buffer FIR/NMERITEARET 5 /> APU %4f .

TIREER A SRR IR
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% AF DI A RAL T

re_check(int TS, intcount)// Z20& X, TS:A//7#, count: ZZir#i&
{
for (i=0; i<count; i++) {/I#/451
AK[i1 =0; Il 1R 1 ECAPUL] Hkey 12
AVHLi] =0; // APUIi].value /75 —1\GOP 9 —1v, B i/ #r 1 i
AVT[i] = 0; // APU[i].value #&%/5— 7 GOP )& )5 —1/, FKNr#ridfr}
Int *ptr = (int*)malloc(sizeof(APU)*count) ; // #1541 77 55/, 7y £ Hbuffer
open_stream(); /7 #i
for i=0; i<count; i++)
ZENPULI #45 ;
(AK[I], AVH[i], AVT[i]): }
for (i=0, j=i+1; i<count; i++, j=i+1){/| —AK%
{ While (1) I/ F#E #7457l 4 e
{ FEEAPUL] £047:01 MRS EC 17
if (AVT[i]= = AVHI[j] 1 #7%
17 Flcombine 2 /F: break
Else ##APU[j]/7Zbuffer; }

}
5.2 S_MapReduce il FFMPEG R4

5.2.1 S_MapReduce 1 FFMPEG HEZE% &

XF T MRS ZE R R, B R G ) U W VA e o Tl P e A O E
Xf TR RS I ARAL, ASCIRFE T BRI A 7 ok AT AL . A o@E L B A
Hadoop ¥4 S_MapReduce T+ #4844, ¥ FFMPEG ()4 f#t5 1 S_MapReduce
BEATIRE RN G, M — B BRI =, (IR e T R AL 2 S I
BRI T e, WA 5.1 B
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B Reduceid 72 4 l
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S
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% #
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S \
Mapid:
=
—1»
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¥

5.1 S_MapReduce #1 FFMPEG 1EZ2 % &
Wk 5.1 fros, S_MapReduce THEZER, & — M B RS, R RN

IS G3 BIUS 2 AS /N ST EAT 3 R AR o X TSRS FEMPEG £, I LU
MBS, AR, A4S S_MapReduce, TEM—EBAKK. &
M IIE R . REDIRAEREIT -
1. R KA i AR 5 AR o
2+ Bt o). I Map BUG, CReEcHE B IC B A [F] B AT B AT 5
3. Remux: Remux ZAT55:2 5¢ BICHi HIHEH ! HD-DVD 5 i 5% & 3
AR B 3 RN AR, X e PO AR SRR 1 Reducer a1 AT 7041
SIECHT, JF HARXE R key (XA GE 2 B0 /Do BT DU B2 ) B — N 2
LRAIE 1:1 X6
EI R B BB BB DB B 28 58 B M T, IR At A
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HHE AT AH R ERAE
5.2.2 S_MapReduce 7B EEIE 1

S _MapReduce TH&E 402 &Rt H 2 F Ik K. S_MapReduce ZE7[7]
H VAR YE B SRy AL AR BER BT AR R SRR o 2 DR 2 —
NE P TEAE . B — D& G RGETHERE TR BN R ARH AR . A SO A]
ERPRE B /N BRUR T RER, DA 5 ot B ) B, (ELR: /NSO BT 7 fe
EJIR ST RYOCIR, X0 — A DLP AT S o thah, e PR AR A
B R B DA K PR M 3R = Hadoop AT S_MapReduce 14 B o 76 X BEEEHEAT W46
WEN, 4 Map (LS5 LA HOs e N EE . 8RB N IHT IS R s
NI, RAESLERIG OLE ORI T et m B AR 20% . Hadoop H A
IRRASIE A 7875 R H AR S 1 AT S5 I RE /T, AR QAR A AT (R S8 1 73X —
TAE, JFHiRE 7 e BeRe .

T Ik AF N 1) 4 B SR BT DALE 2R G2 1 1t B REAS 21 7820 R 5 93 F7 RIHL
gRPEREHEAT 208, Bt — AN E S T SRR T B ORI AT S5 H R . IR
REAE AL (7] A SR SRR RE D VS T N e 2 AT 55 .

AR AR SC A R AR ) SCER PR BRI, BT A B R HOoR s a3k 47 4 1, 43
E R AYR T, AN N KSR AT BT 55 70 Be . 14 10MB
WIS CrE, AR ] 128MB K/ EHRE AT V) 70, X FES ™ AR BRI
IR, NZEH 8MB HiE 16MB, AR AN [F] 1 m 380 8 IO I B AR B RN

PN
A
&
H

5.2.3 APU JE T AbE BT i

S_MapReduce #& 537 AT EAESL, 8 20 5 F Rk key F value SR AT #
&, 4ty u(key, value). FHI NEH 7 BRI 2 AN R AL B BT, XA AR N
S S R o AR BEAT 2 B, AU R R B BT AR I A S, X
FERTAHEAT SRR ULHC 0 AR Bs e Sk A R HEATARid . 1 T8 Rt B W e
NSCAF TR, T 6 S A sl B A A2 A B R IR I I 2 [X e o 24 2 i X (R4
PER/NKT 8 SR “H” T E AR RN, S — AN FT R, (R i
2SR X EHL RO ) — 25 BT, R GOP SEM/E—ite. MM, &
ARG G X, B 6 BT DATEAT ] I 4 4T 5 o SR gl T DA B0 (1 LR 9
. AR E 5.2 fis.
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KeyfH Valuefi

ﬁjtﬂﬂj;}m%% - Pk Gop GoP coP 6o

5.2 APU #&R it

R APU BEATALEE, I Hoo b FR S B SCAFREAT Map $R4E o BISR BAS [F) 75
m b —ANEEHRPUN RN F B R AR AR B i DR AT, TP
P M A AN R R REAT S BIH SRN B N P, ORAE RAF PR RE o IXAS R/ f
E LAFAT AL, Toil a2 E L . SR 5 VI I SRk AT B e fbrc Ak
B, 775 5 A H IR B BT X MR o (L2 2 A B 5 A7) A% 5t T DA R
PRid, AT RLEEBF PR MR . ALFE 58 B BE A7 TAAE HDFS H, G e Hcdls A7 4%
RN FEH S (Sequence-file) . & AT HDFS fRALFE .

5.2.4 &Rt

BAFR WP 3ET Map #RAERES, AREK 14 E N 8] N KR E S &
Bite T H AN KADA—E—F, Wk FE 7B A A —E £~ — 1.
N1 AT AR D 58 R R A, R B [B] — B4 BE RN IR [F] Reduce pRi#. ZE{#E
T, AR IR A, X4 split point, 43 s AR AR
A5 7 BRLANE I 1] P 50 BRI 5 A0 A ) B i — 3. Tl 18] 5. 3 AT LATR RE & 21,
FEAH RN [RI N, —ANF2 3 SO AR 5 Be gt ze KT 340 5 B e BRI 7 Sl
[FI IS S8 BSR4 A, AR A R rh, AT 75 21 Map 2 & 21t
ES =T I1P

AEDSRTEEH T Map Thig, FoREAFRRANAL B FHEHATIR 7, A
PUIK S [F] I 58 e 2N Map iR X7 A et Hns, il key {E R BEATECRT
FH HARUERE N B i (A AR AR R AS[R) 8 1) £ T DU 23 B/ —HE 1
B, AHJEAE BTN ) N 58 A R ZBRAR K, FFASAR A
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1 ]
Video ‘ !
Stream (0) Chunk 1 Chunk 2 Chunk 4 Chunk 6 Chunk 8 Chunk 9 Chunk 10
{— 32mb —we—— 32Mb 32Mb 32Mb ——1e—— 32N —e—— 32Mb ——e—— 32Mb ——
:"Z:n:d(‘f) Chunk 3 Chunk 7 Chunk 11
———— 32mp azMb aMb  ————————
SD Audio
Stream (2) Chunk 5 Chunk 12
Timestamp: 0 . Time
: = Output split points
— A \
5.3 1EER[E EEIRN B S
Map iFFE Reduce 72
\ e
’ TS:0 Split:[] TS:0 %1 TS:0
C v Map s A Reduce’ TS:0
3 Vi v >
——1 Vg v | ==
———° © :
= 8
R
v
‘ Redute
TS:100 Split:[] ’ TS:100
Map |
3 g
N v v
8 8
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‘ , | 1si00 |
TS:0
TS:0 Split:[100] Reduce
<??i\‘ TS:100

002001
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002¢0

I 1S:100

.

L

L_] [00I<«o
l

=
002001

Reduge

002<-00T
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X
TS=Timestamp l = BFE4RE, Mx#

Split=Split Point List e

5. 4 MR IRAIBRYRIZ
i 5.4, MAME RO LM X K, F2IANFEB 2B, Bld 1s AR
K, Split fRFEAH . MEIFHTLIEH, £ Map T35 B AL I (884 M
PRALEE, 730109 TS=0 1 TS=100. ¥ & AHEAT 70 BOREL & B EE, 731
N 100, E@IE Map JEHEE S H. TG I TA) A ) B AN AR [ i 2
—#, WHRT TS=0 Al TS=100 HIPZH5r2K. id Reduce K4 P AF ) 73 532
A4 Merge BT IR A . JEIE B 5.4, T LUE HARABUSE FH 95 435 1D ) 8] 9f 52 R AH
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) B ) AACER, BT DALE B, A Bt 2 35 A ) o 4%
5.2.5 B [RIERH R
B ARBR L U P A AE A AT H, AH f&is v BEAE R (I TRV, 72 A T b o4
S B g A AR IR Y A TRV, 6 RO AR R, AN B 1 B 0 2 1 A4 A7
UFH, JF HART AR o ARG RIE A FPRSHEATIRAS [, I BT = [F) 20
BAE . PR AT DARIEAFISRA, ARB, A A AT BLIE & HE
FESr & S e I R, 4381 s AL B B A EO T84 RS0 [0 MR
B EAE I IR BE AN IER, ABALE RG22 RIVE FRWIR R . ASC5]
NG DX A A AT A R A 1) o AR SO R R — AN i 8 R A E 2 X,
FEIC £ — N TT AR [ H A B o IR K S5 AN B U HE A, AN 2 HEAH DG 1)
Ao ARHESRIGINR, b X K/NE 4 REBOVERE . RE B 5. R AT
CAHCE BEAS 2 5200 A7 P A 5 B 78 R I 2 1R & 2 Bl e

5.2.6 #15 S_MapReduce HZEW T

ASCHAT B G2 LL S MapReduce JyTHEAEZR K], WAL BRI Fe 5 fa
AL, AR AL T BHESE EORSEISE R . FARN R UTT

1. Transcoder Mapper i1

AR B T BT A 2 5 RO ) T P AR T AN Map ISt o 30 3o 35 BROCHRCH R AL )
SRR BHE AT key (AR WE - BE U5 €1 APU Bdli bk, FHKs key EAF1# 2]
APU ko BELF APU kG R, A Value {8, KEEE Value [EAF# 3
APU {3, £ APU FRA7 i) 2 B AR BdE . 58 key F1 value KIH NG, X
SRR AT AL, TALHE 5 & E Transcoder R, MRIEE: O SHCRRAT L
PP AT RS NEBOE , TR LIR30 A il SR T HEAT AT AL AR B 0 s
ZEANRITS AT, SRR 2 7 S TR AR s B O B, X buffer 054
B, BRI E R INEEE R . 2T RUITUREAT Map WG, WS 7 RS 7130
By e 1) B R AT AR B , AR IS R R K EE key {E AT [A) B 4T
SIECHT, ARUE—N5 LRI TR BE — B A ) . Buffer ZS[RJZ[E ERY, 1A%
it buffer HHJEHE Map 2. MRBXHRELIFLL, &GH) buffer
HOE S A IR, AL BRI o e o AR EO FR S RS, 15 S A 1Y buffer,
N R . BARTAE WAL 5. 5.
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1B 2 A7 buffer]

!

WHE APU i & k=0
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APU KA

55? k<i
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APUk++]3EAT#% X1k

5 AR A 7 )
T, N buffer[j++]

Buffer jii 5%,
APU 4T 58
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R 8 A [ R AT A7 A 2 iy
SRWEHEAT map WL}
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2% buffer[],j=0;
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SRS
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2. Remux_Reduce it

Remux F¥] Dy e =& F4 B8 L A IO RRATURN 5 4345 73 oK, ZE A Remux_Reduce
Hr, SERR IR S WD 20 % ] key 1ist SRENEME, 58K Reduce #1E .
e R B ) B 8 S Remux SRAPw 73 HH AR ATURT 5 AT At AN ] B B ke e
) merge s . BARMAEME 5.6 B,

( & ) - BESIA
" | ExpireLaunchingTasks¥t 5

\ 4
HEBRIAAR ¢
Reduce sloti{ = fll#LaunchTaskAction¥1 %, HEHEAN
ArrayList<TaskTrackerAction>¥{4BH, &R
(B OB AT E] o
Y v
HiT ‘ ‘
execeededReducePadd 1ReducelI BHE FZHEZIHDFS
ingFHEEE AR i
\ 4 A 4
N N frbe 'E';' AL
R Reduce 2 HSIRMHDFSRERL
BTERIR
\ 4

152 H B TRemux il
2, BRI

HEReduce HEIR B HES

scheduleReduces()

A4
y BB B R ERemux F HIR
v
BAREBITHESERE—

4% .
Set<TaskinProgress> RIET—HHMerge B N
nonRunningReduces; SHNERMHREENEATE

| MIRALER
Y
4 v
MAKEITHReducef FZEAHPI RIS BB IER
findTaskFromList(nonRunningReduces, tts, BRI T
numUniqueHosts, false); BIRE

A 4

(-

5. 6 Remux_Reduce 2
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FFMPEG 12— M HEDH, M C wifiEs, BARIFMPER, mTLASCH
X2 B A% SR MRS AT i . FRATTAE ] Java AHFE T (OND SRSEILIT 5 21
H#AFE, iXFE FFMPEG W] i T S_MapReduce 15 HEZEF, @i 81 7= oKt AT %
AR . A C P EE R AL EE Map FIT Reduce Bt FI %R, XA E
BARZ N TPL.

6.1 SZIOIRIE

LIS LA G R B T AL S #2308 4T 2 Amazon = BT AL, RN
M FEERE R T6B AR 8 K 2.33Ghz FAMHE S, BE kR T
E5410Xeon [l 554%, XML E A+ & SIS IX AN M . tHERE 12009 1. 459
JHACT RIS, BORE I R th 45k — L A7, (BRI ERE I
17 ARAERIGIA L AT U AT mie 2 70 8 4> Map {15571 8 /> Reduce 11:55 .
S B RILBE T 19 M A, REATLAANIZAT 152 4> Map /E55 A1 152 4
Reduce 11:55, {HA2 ARSI IASE, BN &5 € 1 Map A1 Reduce /M40 1T Ak
A o

20 H 2R A C++1 Java 1R &K K, 48 Xcode FT Eclipse 3 47 5256
RIS R, FEREH Mac OS KT BRI SREG . AN R SO/ 75 24
Mac OS X I Linux 2. 6 k1%, FFahaHER: FFMPEG 4. fEH — R5 11
AR FH SO I BARIE T LA R % 7R A . Map #1 Reduce B&£fd A JUnit >k
BEATIN o 75 EE AN AR P A B AT I, e R B T RO R
AR GERAIERAVERAE, PASIX SR TERE, A 1 IRATHIWT 7T 45 SR A P
At

HARRAED T

i C++3kdm 55t M T FFMPEG #: 40, I HAT4a
i INI A i A

W5 EM ARG

Map B& # 5L H

= o=
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5. Reduce PRS2
6. {814 Map/Reduce 77 xR 5E SR 2 5 AR AT A5 7
7. S_MapReduce $#&5Z1F55 1) API Bk & 5 it

6.2 SLIBHEHES

ARSI R AT AT AR AT RE 1A, e R AR BT B . T A
ANTRI RSN ER A, AR SO S R AH (5] (0 50 S AT AR SEER I, I B T 2040
PETANIETY, TR KNS N bR AE . A R BRI, k6.1
B . NG SO #2e5d Matroska 7538, (FAIE 7 5l (K m] I E . 46 H SCp
H AR AN TR 35 AT 0 R A S 1, A D VPR R (& T bRad
AMFHD .

Fo. 1 MAXHLBRAEEM

| x| - g | HE o
KN pixels/sec samples/sec (sec) Kbit/s (A5 H0)

1 46 MB | 3.4M 64 Khz 35s 1097 WMA/WMV

2 183 MB | 7.76M 96 Khz 1318s 1125 MPEG4/MP3

3 237 MB | 5.84M 96 Khz 2755s 694 H.264/AAC

4 364 MB | 6.92M 96 Khz 2617s 1114 MPEG4/MP3

5 798 MB | 8.16M 96 Khz*6 streams | 2643s 2408 H.264/AAC+AC3

6 1.54GB | 17.6M(HD) | 88.2 Khz 2480s 4982 H.264/AAC

7 6.32 GB | 16.8M(HD) | 96Khz, 288 Khz | 8294s 6106 H.264/AAC+AC3

8 10.52 GB| 49.3M(HD) | 288 Khz 9721s 8678 H.264/HEAAC

BRI N SCAF 2 A AR IR (RIS, AN & ST AN &
BRI IR BE L RS FIALAI/ B R R H 2 AN Y, #AEAEE H SRR A
e 3 AN SO, 1 S3CEAR S-S 2 A0, EAEINZ REMIE T
T HORKEE . 5 5N ESSCE RN RS T A TSRS
T A6 B (5. 1 AR ECF D, REER IR IESEE 96Khz ., HRIEIX LG L
RIS AL, MRS /NI B Map (R 5516, #0075 BT R A B

MEAEHAT ISR N AT 5 F A RO, FRATTHEE N ST 3 B A TR 1 4 H
(¥ Map AF 55 AT A0, 1EANEE 6. 2 RerR IR SCHF 1Y) Map AR 45 30 AT H ARk
N, I AT A BT DAOR KB m SR R . BT I SRR AR A R
6. 2 25 tH IR B0 E EAT SR . BRI /N AR 5 3R 4 H Al HDFS o5 1
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PN RIATVARC I o« A B o BC B0 0T AT P IR [ AL 1T s o AR S
WM E R ), F B RS R, AT RN BESE 4MiB
| 32MiB.,

* 6.2 MIAXHHIRKANG map ®E

Fre SR MBS (MB) Map {95 %%

1 4.6 MB 4 1

2 183 MB 8 21
3 237 MB 8 28
4 364 MB 8 43

5 798 MB 8 95
6 1.54 GB 16 91
7 6.32 GB 16 376
8 10.52 GB 24 417

6.3 KB 54T

6.3.1 AI¥ RN

AL FENIR MapReduce TEAFINLAT FAIEERE, X R ERA SR H %
RTT RS I AT AR, XA RTINS LB G 5 H 80 1 e
TEARWIEETE. B 6. 1 JE RIS s R 2 ST SR REST LG, AN A SR/ N R R
HAFE R SETHE S, (ARBAEA RN KA, THE S HH 1
A EFHEN 19 A, AR B RTAT Map (T 55 BT S8R AN EON 4 A BFHE) 76 4.
FRATTI8 I Xof A AR A SO = B0 A5 B F R R ECF B e Al £ 5 AN B/ NI PR R
K6, 2 FIE 6. 3 J&oR T AN RN AE 5 fUF1 22 B, B i JE R . AR RN
(LT 505 SRS N, TR R (PSR FR RS, (R AR IR AN B 5 RN
ARl RS EE AR A B R I (R R0 . SCPF 1 B0 5 S Lk O
6.3, (¥ XO

® 6. 3 LIENESEELLRE
4 12 20 28 36 44 52 60 68 76
XC | XC XC XC XC XC XC XC XC XC
Filel | 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
File2 | 1.0 2.1 2.5 2.6 3.0 3.0 3.1 3.2 3.5 3.5
File3 | 1.0 2.2 2.8 3.2 3.3 33 3.5 3.5 3.5 3.5
File4 | 1.0 2.4 3.4 3.5 4.6 5.2 5.5 5.8 5.8 5.8
File5 | 1.0 2.6 3.9 5.6 6.3 7.1 7.3 7.6 7.6 7.6
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WFile1 mFile2 wWFile3

& 6.1 File 1%|File 53 ERIZEF#aL

File 4 WFile5

AR

S 6 BISCHE 8 R HeE B AR LR 6. 4.
RO ALBEHESRELRE

hlh|h|h|h hl

68 76

4 12 20 28 36 44 52 60 68 76
XC XC XC XC XC XC XC XC XC XC
File6 | 1.0 2.6 3.8 4.9 5.7 6.2 7.1 7.3 7.5 7.5
File7 | 1.0 2.9 3.9 5.9 7.5 8.3 9.4 10.9 12.1 12.7
File8 | 1.0 29 4.7 6.4 7.9 9.8 11.5 133 14.5 16.2
185  WFiles wFile7
165 W File 8
14.5
12.5
= i
51&5 Y
A -
_:?_! 85 _
6.5 7 f g
45 - 4
e MM HIW
4 12 20 28 36 44 52 60 68 76

B 6.2 File 6%|File 8 % FIZBFaH

TTEARE

AR5 S8 25 2R AT LA, R SRR AR vt R VP AR AT 3 A SR G R I
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TihpifE . —, JUHRAE I TAT 90 1aaS MR5S, wiAR Az i Amazon =
— o FORASINTE B B BAAR G RE PI, T H 2/, #R B = T
i, B 6.2 ERMEY], ARANNTRIKADNEL T, —AXFEMREE
o PIATIASC A (File 1) EE AR BV AE —AHORAE, &Kt a4
Map fE55HR tH 25, X FEA BRI SR TF I RE T o RSCAE 20 3 F 4 FREUE
SSAEIS, Map AR5 % H B T FHEHAT I Map 20H  (FT L4370 21, 28
M 43) , BEIMGE| TIERERTT, (HIEANRBAERSIR . B SCIER, RS
F6/7/8 I, RORSETHIIE, BB SAHEL, R BRI 16.4 .

AR S A M SO A SR I 1 BE B A T B A H S UG IR 2 X R
A9 7E Hadoop “F-& T, MapReduce {E55 35 H AL — e H, HRARRE
ZHF . RIS FEA AR

E55TT4: F—> Map (15518172 SEUS S MCHLIN A TR, DL 2
HOHBNSFIE R T Map AR AR, s TRk

5T & PUTERSG— Map BB T2 A E AT I (B AT, (H
F2 T FERST [B] A2 A0 T AR R B A PR R AN H R0 AU H o e iy =l 3 KBk
N APU RN, St Rt 2 38 A Hh AL 88 b — Se BEIRIR % . ARSIt n DL
Map 55 FIR/NGR/IN, AR 2 1) APU BRig mtE e, (R mtit a1l 2 15
/R HARA T o

T ARSLRKE, FRILATH R 1 S i & Kot 7 F0 8. #EHEAS Map
FESSHEAT BRI, BOEES B /0 HLaems, (I RE 47 103 RSB SE Y, A BB fE
WOR . ASZIG IR B 22 7] LAHE4T 152 4 Map 1 Reduce, {H & AS2ib i % HitkAT
76 21 Map #1 Reduce, JRIE2F N RSA H I, AReEa b5 H. Haadnr Ll
RIAHH, BRI R0 90%, #E 0] LK. BRI LS &N,
BRI I £
6.3.2 LSRR BT

It I Y T 6 B S IO o B, A SRS PSNR(Peak Signal
to Noise Ratio) J7E#EATIG, Wl R BT iR ZRI LR . PSNR 2T EIE
FRLSTAE AR BB WbR#E . HHCER IR TN

n_42
PSNR = 10 X logyo [ o] (1
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Hrh MSE £7R 2 5 B 5 A B 2 [ 138t 22 . gt 2 15 PSNR 0K,
RERHI S R Fk D

AR SCARE PR T v A 0 LR R AL B 0 TR 3R AT it L RV A, I A 370
AR FRORT R = Ah i b EE ot SR 5 R AT 807 AT AL BEATEE XS o FEASTT LA
F 45 RS2 PSNR (IRHE(E 5P AMEIE 2 T A E ), AT RURIE — € [R5 & .

AR S i U AN Y S AR AR RS R, — AR EDEF R EE L CRF
(Constant Rate Factor) , —/M&F% HirtdZ4 AB (Average Bitrate) , i
R A TR AR R PR . IR AE AN, CRE R H A e 4ER7 3
ARSI R, T AB B HEAN SO IR 58 B D EUARR 3R . AB &2 2R T 5 iy
T 98 A5 TR, A R S — AN SRR, AT DUl I B 2 B s s Ak, AB AL
ORAF 5B R B LA RN, CRE BUME I 525l H2 CRF FE M T47
il IS LS AE A ) — ZAF A B0 ST A, SR ABA T FE LA 5 ) 2T

CRF M ] MESC A A B IAE B B &, %770 O iR
[ 4%, FEAG AR AT LUA B m/KF . AB J7 xRS B 2 SO IE B R AT B R 11
RiE TR LURFR o 8 F P I i A 3 (2-pass) i) ABE Ry IX R sURERICR . LK
SRR 6.5 F13K 6.6, R IEHAERIETT, BRI, @l FRP RS 1
Mg R AT LUK, RILBRIARE R, MEAEMH. BENA 12— 1200
WIS, I B AR 2 Hofth 75, TR e SEgn 4

% 6.5 CRF HY PSNR 18

e | wgon CRF (1) PSNR ZE{H 1%k SEE&REZE CRE
LOWER | SAVE | HIGHER AVERAGE STD. DEV
1 4.6 MB NiEH ANiEH
2 183 B 17% | 66% 17% 0.0017dB | 0.0838 dB
3 237 VB 42% | 20% 38% 0.8858 dB | 0.2762 dB
4 364 \B 29% | 48% 23% -0.0872dB | 1.1720 dB
5 798 \B 25% | 49% 26% 0.0018 dB | 0.2501 dB
6 1.54 GB 40% | 12% 48% 0.0307dB | 0.8126 dB
7 6.32 GB 33% | 34% 33% -0.0193dB | 1.3575 dB
8 10.52 GB 34% | 36% 30% -0.0185dB | 0.2972 dB
FHME:  0.1215dB 0.5855dB
#< 6.6 AB HJ PSNR =18
‘ AB [ PSNR Z{H 1% “EE&bRHEZ AB
# A RN
LOWER | SAME |  HIGHER AVERAGE STD. DEV
4.6 \B ANiE H A& H
2 183 MB 50% 1% | 49% -0.0631dB | 0.8877 dB

39



B F KB 597

3 237 MB 45% 0 55% -0.0026 dB 0.9663 dB
4 364 MB 44% 0 56% 0.0315 dB 1.5454 dB
5 798 MB 44% 0 56% 0.1986 dB 1.3757 dB
6 1.54 GB 44% 0 56% 1.1836 dB 4.5563 dB
7 6.32GB 41% 0 59% 0.7456 dB 3.3247 dB
8 10.52 GB 44% 0 56% 0.0385 dB 1.9690 dB

FHIME: 03406 dB  1.8904 dB

ARG ER A CRF I, REAR, 7EASCRERMARTT T, P ERT
JRE I A MRARRIIRT . A ERZHOCHHAZE T PSNR 218, Jf HAEEA
E#Z/NT 0.05dB. CRF i) PSNR 7 5 HIbR (i 72 J9 %, R KE 7 1) 25 7 2
FRATF S AR KTl )8 H A 3R m e 2 T B AT AB 4fith, AR R
(AT AR I T 7P A2 B~ 250 o B AN e A AT T B0 2 BRSO 3 AR K RIS o SR T,
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