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Abstract

With the proliferation of multicore architectures for embedded
processors such as ARM" s Cortex—A9 MPCore [34], Intel’ s Corem 2 Duo E4300,
T7500, T7400, L7500, L7400, U7500 [35], Quad-Core Intel Xeon Processor
E5300 series [36], multicore programming for embedded systems is no longer
a luxury, but has become a necessity. We need embedded software engineers
to be adept in programming such processors; however, the reality is that
very few engineers know how to program them. The current state-of-the-art
technology in multicore programming is based on the use of language
extensions such as OpenMP [37] or libraries such as Intel 7hreading
Building Block (TBB)[20]. Both OpenMP and TBB are very useful when
programmers are already experts in multithreading and multicore
programming[23]; however, for the vast majority of programmers and
embedded software designers, there still exists a tremendous challenge in
this urgent transition from unicore systems to multicore systems. To aid
embedded sof tware designers in a smoother transition, our primary goal will
be model-driven architecture (MDA)[31] development for such software. In

this thesis, we focus on architecture mapping where functional



requirements from embedded system designer is converted to a meta model

for input to the quantum platform in the subproject 4 [1] for embedded

parallel code generation. A SysML tool[31][32], Papyrus, is used to model

the architecture input parameters. An XML parser[10] is then implemented

to parse the architecture information embedded in the XML file generated

from the Papyrus interface. The goal is to reduce human efforts and prevent

user mistakes in generating a sof tware compilation tool: makefile[17]. The

makefile contains both the compilation info. and system performance tuning

info. By coping with such an automatic flow, user can not only benefit for

a reduced time, this process can also help optimize the multicore system

performance.

This thesis provides the opportunity to explore the in depth knowledge

of various theories used, e.g. parallel programming, multicore processor,

optical flow, etc. It also has direct impact to the emerging industries such

as multicore embedded system and vehicle communication industry.
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BHRERE R AR R A2 o

Video Streaming Server

i server A & fhwt o R_RiFER Y BB
client server # Eenmg s i > 2B
server & > i@ 21 > j& _Server B~ DC
PR R E R U E AP R o

Parallel Video Encoding

& LR e o 1 i
SEISE IR £ 3R & R (RS
e

Bl& 1 5 BT AR % Seenfice i3 i
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Digital Digital Digital
Camera 1 Cameral | *** | Cameram
S “ay """ Real Time
St Parallel Video | | 100 Capture
; ideo Encoder
_Storage _
T A - |
:_ Rl :_ ~ RealTime = | Video
? Video Data | | Streaming
I ¥ | ¥ Server
| Databasze Encoded l— ST
| Server |6 77 Data Buffer — — — — — — |
| - # Manager Real;Time |
| | 1!?'3“01‘;*5 o VidegData :
| ideo Data Recorded ¥ |
I i ata Video
I 1?'“m5 | Video Data | Streamin :
| R Manager |
: 1 ﬁequest'.‘ 1 |
| Video Status Real-Time Video or |
| Information { On-Demand Video |
| Streaming |
| Connection |
| Server |
| = I
----- e et
Comméctions
Remate Remaote Remote
Maonitor Monitor P Monitor
Client 1 Client 2 Client n
B 7 Digital Video Recording System 2 #8 7 ]
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Parallel Video Encoder » #§ #£PVE » &_8-8 ij s8 chfg st » T {7 1t b

CHEF s B E TR g - AR o A AN PR i

A5
g

3
>

"
<

AR H L - o v AR I B
Image-Capture ~ DCT (Discrete cosine transform) ~ Quantization '
% Entropy Encoding o i@ %end $7 0 G 5L? > (7 - B % et o
Fr BALRFNPERANG DA Al Pe fRY > APFFRHUTF
H AR N R i T SRR s i g o

7 (b ePPVEAR Y 5 (8 3

\(—\_
§
(5
L
i
3
i
'i\
A
\f
2
b
RS
Q\ ;S
)
£
=

A SR 0 L e - B fz»\i.fﬁﬁi%ﬁr/%@; o § 1¥ %12 Threading
Building Blocks (TBB)#= ;% » #aF|Data parallelismr? % Data flow

parallelism e ™ T A R-1F o /7 SSPVEAR 2 2 & 3R> enrd ¢ o

Pipeline Stages

Yo e A 8 4p £ ¢hpipeline execution s & » 2 i -4k 48~ iR
pipelines # 7 o A dic =P W F ifis > ¥ PVE B a8
A2 % 3 % 3+ pipelineh3; ;% ° pipelineha) ;¢ £ 41 * Threading
Building Blocks (TBB) = 84 if » 5 TBB T 7 2 £ & ¢

parallel pipeline % & /* ¥ task scheduler *® #ix333# & - TBB

24



TEREF g TR - AR ER DL v R R
thread - @ #_r task T4 A A % T 4% 0 Ko i 59 L HFhgE &
LEFRT B TAR T oPVESL B B R ¥t 0 A 4B
iT(task)& 2+ = pipelines) 3% » ® 7 fo 303 el e T 7 Mt e
FedZ o ©TE 5 AP B ] en NP sE Bpipeline stage!t & Arie i
FIE i Sah o ICE Image-Capturesnig % - DCT & Discrete cosine
transform 1 g ¥ > Quan % Quantization gk % - Enc % Entropy

Encodingsh#g®  # - Braw data®j = B stages® &g » A 4d

Btasks kit o ¥ % — Braw datam= IC,T.* =% ADCT 5 § % - Braw
data & #DCTFF » % = Braw data,T*uv R ICT o gt EEdE 0§ % -
Braw datamI|Enck » % » Braw data,TﬁLF#“ b IC o
s

Raw Data 1 Ic oCT Quan Enc

Raw Data 2 Ic oCT Quan Enc

Raw Data 3 ic - Quan Enc

Raw Data 4 Ic oCT Quan Enc

IF

B] 8 Parallel Video Encoder = pipeline task stage
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PR I A S T o
(1) Image-Capture :

R4 ¢ P18 raw data 0 BB~ dhraw data & 3 G hn

(2) Discrete cosine transform (DCT) :

DCT ¢ Fourier Transform 4p B c— fadEdE > S ¥ AL B * A1 5l
10 o Bl GAEIR (& 3545 00 P Gofods i PRl O et o ¥ 2 B A Bl
BTy iﬁ?ﬁi@ﬁ”ﬁ(lossy data compression) °
(3) Quantization :

B hap e g DCT # e i ) k2o B & BB > A8
2 Sy 0 P18 LA PR TR -
(4) Entropy Encoding :

i task ¢ 7 = %8 (encode) eh™ ;X IR A A R BB E L R ¥R
SnFg o DC e e gedRim @ * DPCM %0 > AC en R @ik & B R & kg - &

% & & w12 Huf fman %4 (Huffman encoding) °
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UML ﬁ—a*’_-‘t'lﬁ?] »
pAAPEY UNL ¢ g =l RE Sk sandiy » 10T A dldp iR
AT ST AR RG22 o By gty YR yr g
w 2L R 2 UMLS & ik B iE > class diagram with deployments =g o
M F 3538 AutomakerhE H#-C KRB FHE B AR
Flclass diagram with deployments # s ¥ &€ % ~ 2 &9 4R A 48 % S d>
2 KEW AR B A o B9 5 HHRA W R SRde 2 5 BRIRALS A 4n T Fe
Ao B0 A4 RARZ St 2 N RRAE % F 2 - Bl ¥
AR E Fpd 2 3B RHRAEN B 24 B2 2 RAME SR 2 855
RIGEAZS 4 2 4 o BI13 5 A M2 She 2 47w RIR S HEAT AL 8 sk
B T B4 2 HBRANZE S 2 SRR B T BID A
A B2 Spd 2 s W PE L R B AL BIL6 5 H R ARS A2 8

\QJ,FE;K }3‘_;}% fi% o
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INITIAL

AZ_PREREQ: String [1]= ([2.63])

AZ_INIT: String [1] = ([FULL-PACKAGE-NAME], [VERSION], [BUG-REPOR. .
A _IMIT_AUTOMAKE: String [1] = (test, 1.0)

AL CONFIG_SRCDIR: String [1] = ([main.cpp])

nommn

B9 HRAME b 258 B PIREER 401 5 B4

Checks for programs

El AC_PROG_CX¢ <Undefined> [1]
El AC_PROG CC: <Undefineds [1]

B 10 AT A2 SR 2 37 %) RIE AL A il B4 2 4%

Checks for libraries

= AC_CHECK_LIB: String [1] = (pthread pthread_create)
= AC_CHECK_LIB: String [1] = (pthread pthread_cancel)

B 11 AR 2 b 2 87 W RIEAR S B 2 4%

Checks for header files

= AC_HEADER_DIRENT: <Undefined= [1]
= AC_HEADER_STDC: «<Undefined= [1]
= AC CHECK HEADERS: String [1] = ([arpafinet.h fontl h netinetfin.h stdlib.h string. ...

B 12 $RA W2 Spds 2 57 LR R4 B A 2 4
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Checks for typedefs, structures, and compiler characteristics

£ AC_HEADER_STDEOOL: <Undefineds [1]
£ AC_C_CONST. <Undefineds [1]
£ AC_HEADER_TIME: <Undefined> [1]

B 13 A A8 2 Spte 2 7 )RR S AT A1 2 b BB 2 4

Checks for library functions

= AC_FUMC MALLOC: <Undefined= [1]
= AC_FUMC_SELECT ARGTYPES: <Undefined= [1]
= AC CHECK FUMCS: String [1] = ([bzero memset select socket sgrt strdup])

B 14 ¥RA %2 5pds 2 5 W] PR S B 24

Qutput

£ AC_OUTPUT: String [1] = (Makefile)

Bl 15 HRA M2 S%d 2 57 BPA L LA * P 24

Makefile_am

£ AUTOMAKE_OPTIONS: String [1] = =foreign
El hin_PROGRAMS: String [1] = =test
£ test SOURCES: String [1]= =awilib. cpp auilib.h color.cpp color b ConnectionServ cpp ConnectionSen:h DCT20 cpp DCT20.h EDBMASTO. cpp EDB...

B 16 ¥ 4o 4255 Fh 20 88 W A5 B 5 2 4%
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T B EARN B RN AR

AUTOMAKE parameters | parameters definition Needed DVR | property
input
AC _PREREQ Automake version float
AC_INIT Package & Version information String
([FULL-PACKAGE-NAME],
[VERSION],
[BUG-REPORT-ADDRESS])
AM_INIT_AUTOMAKE(pac | Runs many macros required for | test, 1.0 String
kage, version, [bug-report], proper operation of the
[tarname]) generated Makefiles
AC_CONFIG_SRCDIR User input source code main.cpp String
AC PROG CC Determine a C compiler to use | Used when Undefined
([compiler-search-list]) source is C
code
AC PROG_CXX Determine a C++ compiler to Used when Undefined
([compiler-search-list]) use source is C++
code
AC_CHECK_LIB (library, Test whether the library library | (pthread,pthrea | String
function, [action-if-found], is available by trying to link a d_create)
[action-if-not-found], test program that calls function | (pthread,pthrea
[other-libraries]) function with the library. d_cancel)
function should be a function
provided by the library.
AC_HEADER_DIRENT Check for the following header Undefined
files. For the first one that is
found and defines “DIR”,
define the listed C preprocessor
macro
AC_HEADER_STDC if the system has C header files Undefined
conforming. this macro checks
for ‘stdlib.h’, “stdarg.h’,
‘string.h’, and “float.h’.
AC_CHECK_HEADERS check for the existence of the ([arpa/inet.h String

30




(header-file...,
[action-if-found],
[action-if-not-found],
[includes =
‘default-includes’])

header files specified as the first
argument.

fentl.h
netinet/in.h
stdlib.h string.h
sys/socket.h
sys/time.h
unistd.h])

AC_HEADER_STDBOOL

determine whether the system
has conforming header files
(and probably C library
functions).

Undefined

AC_C_CONST

If the C compiler does not fully
support the const keyword,
define const to be empty.

Undefined

AC_C_INLINE

It will then be defined in the
compilation flags or by
including the file config.h
before any library headers.

Undefined

AC_TYPE_OFF_T

Define off _t to a suitable type,
if standard headers do not
define it. This macro caches its
result in the ac_cv_type_off t
variable.

Undefined

AC_TYPE_SIZE_T

Define size_t to a suitable type,
if standard headers do not
define it. This macro caches its
result in the ac_cv_type_size_t
variable.

Undefined

AC_TYPE_SSIZE_T

Define ssize_t to a suitable
type, if standard headers do not
define it. This macro caches its
result in the ac_cv_type_ssize t
variable.

Undefined

AC_TYPE_UINT16_T

If stdint.h or inttypes.h does not
define the type int8_t, define
int8_t to a signed integer type
that is exactly 8 bits wide and
that uses two's complement

Undefined
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representation, if such a type

exists.

AC_TYPE_UINT32_T

If stdint.h or inttypes.h does not
define the type int8_t, define
int8_t to a signed integer type
that is exactly 8 bits wide and
that uses two's complement
representation, if such a type

exists.

Undefined

AC_TYPE_UINT64_T

If stdint.h or inttypes.h does not
define the type int8_t, define
int8_t to a signed integer type
that is exactly 8 bits wide and
that uses two's complement
representation, if such a type

exists.

Undefined

AC_HEADER_TIME

If a program may include both
‘time.h’ and “sys/time.h’

Undefined

AC_FUNC_MALLOC

If the malloc function is
compatible with the GNU C
library malloc (i.e., “malloc (0)’
returns a valid pointer), define
HAVE_MALLOC to 1.
Otherwise define
HAVE_MALLOC to 0,

Undefined

AC_FUNC_SELECT_ARGT
YPES

Determines the correct type to
be passed for each of the select
function's arguments, and
defines those types in
SELECT_TYPE_ARG],
SELECT_TYPE_ARG234, and
SELECT_TYPE_ARG5
respectively.
SELECT_TYPE_ARG1
defaults to “int’,
SELECT_TYPE_ARG234
defaults to “int *’, and

Undefined
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SELECT_TYPE_ARG5
defaults to ‘struct timeval*’

AC_FUNC_CHECK CHECK functions ([bzero String
ftruncate
memset select
socket sqrt
strdup strerror

strncasecmp])
AC _FUNC_MMAP Undefined
AC_FUNC_REALLOC Undefined
AC_OUTPUT() OUTPUT makefile Makefile String

B4 2 2 RBNEF EHEE LD
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LEENE TS

WEEIPT Bk 2 p o H_ 5 0 i g P~ diclass diagram with
deployments 17 - ei£:iE UML 4-¥tclass diagram with
deployments/ 14 3 3 1A & keng it xml FHF TR > AT ARG
A Feerxml 2 238 - ) AP fET B ' o FiE ) JDOME 2 iz ko it
R s Az = 3502 & 7 (parsing) enE | » T 435 7% & 17 (parsing) s
i RSN AN R B RSP 1 o A sedml v 2 (TRRT 18

EEIAA R T o W6 5 A G R 0 R -

i Y e
[ 244 4 % \ Configuration
F ) information
Configure.in

UML Model [—N #3147 % | [—
\ J

Makefile.am

Bl 1T 3% 4 47 et i 5 m 2 2 D R
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p # itz Configure. in File #-3 %2 Makefile.am File #&¥x

~z

WERFTE R R AL TR R BRI R e K
%

"i YHMC/DSS Hardware Definition Module (HDM) @
VMC/DSS Hardware Definition Module (HDM)
Please edit the hardware information.

| DVR with TEE

Luto-genersted configore in and Makefile am file (Yes=(1} or Ho={1}) (@)

# Process this file with autoconf to produce a configure script.

AC_PREREQ { [ 1

AC_INIT ([ FULL-PACKAGE-NAME| 1 [[vERSION |1 [|BUG-REPORT-ADCRESS)|1)

AM_INIT_AUTOMAKE ([gvr], |10])
AC_CONFIG_SRCDIR ( )

# Checks for programs.

ACPROGCRX |
ACPROGCC[ |

£ 2

[ ok ][ coma
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FI19 B fbo it A2 BRLFaGie » W20 54 6tz
Configure. in File #4 Fit = W21 & p # i 2 2 2 Makefile. am

File 4% 531 -

<Papyrus> - MyProject |/myUMLModel di2 - Papyrus

o Edit Yiew h'mzlh Sech Pojet Run QUUIOY Window Hep
1 REREER Ao Generste Makefile

<

T He: 0 QA koGt bakefle

lij wam:\
e 21 © 0 Wl /] twThokli2 (2

a 0
_ hE/ it
1 [ myUMLModel

& AC_PREREQ: Sting [1]= (263)
& AC_INT: Sting [1]= (FULL-PACKAGE-NAME), [VERSION], [BUG-REPORT-ADDRESS)
5 AM_INIT_AUTOMAKE: String (1) = test, 1.0)

£ AC_CONFIG_SRCDIR: String [1] = (jmain.cpp])

Checks for programs Checks for Iihlalies
£ AC_PROG_CXX <Undefined> (1] €l AC_CHECK_LIB: String 1) = (pthread pthread_create)
£ AC_PROG_CC: <Undefined> [1] AC "CHECKCLIB: Sting [1] = (othread pthvead_cancel)
.? AC CHECK LIB: String [1]= (sd)

g AC_HEA] 73
& ACHEAL .

= AR PUCS sk lanaliat b auabisss
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# INITIAL
AC_PREREQ([2.63])

AC_INIT{[FULL-PACKAGE-NANE], [VERSION], [BUG-REPORT-ADDRESS])
AM_INIT_AUTOMAKE(test, 1.0)

AC_CONFIG_SRCDIR( [main.cpp])

#AC_CONFIG_HEADER([config.h])

# Checks for progranms.
AC_PROG_CXN
AC_PROG_CC

# Checks for Libraries,

AC_CHECK_LIB{pthread,pthread_create)

AC_CHECK_LIB(pthread,pthread_cancel)

# Checks for header files.

AC_HEADER_DIRENT

AC_HEADER_STDC

AC_CHECK_HEADERS([arpa/inet.h fcntl.h netinet/in.h stdlib.h string.h sys/socket.h sys/time.h unistd.h])

# Checks for typedefs, structures, and compiler characteristics.
AC_HEADER_STDBOOL

AC_C_CONST

AC_HEADER_TIHE

# Checks for library functions.

AC_FUNC_HALLOC

AC_FUNG_SELECT_ARGTYPES

AC_CHECK_FUNCS{[bzero memset select socket sqrt strdup])

AC_OUTPUT(Makefile)

Bl 20 p & itzz=2 Configure.in File #4r 3

Hiakefile an

AUTOHAKE_OPTIONS=foreign

bin_PROGRANS=test

test_SOURCES=avilib.cpp avilib.h color.cpp color.h ConnectionServ.cpp ConnectionServ.h DCTZD.cpp

DET2D.h EDBHASTO.cpp EDBHUSTO.h FileManager,cpp Fileanager,h global.h huffnan_.h Huffnan.cpp Huffman.h
[nfornation.h Tinux.cpp nain.cpp onitor.cpp Honitor.h port.h PUECapture.cpp PUECapture.h PUEERcoding.cpp
PUEEncoding.h qactive.cpp qactive.h qassert.h qepool.cpp qepool.h gequeue.cpp qequeue.h qevent.h gf.cpp
F.h gf _Linux.h qfpkg.h gfsn.cpp gfsn.h ghsm.cpp ghsm.h ghnran.cpp qtiner.cpp qtiner.h Quan.cpp Quan.h
RHC.cpp RHC.h Sigut.h StreaningServ.cpp StreaningServ.h Utility.cpp Utility.h utils.cpp utils.h
wvc_conpat.h wwcvideo.h vAL2ue.cop vAL2Wve.h

Bl 21 p #2222 Makefile.am File #4 F 3t

37



P AgslaE

¥-pBiv A 4 wgrkfeiligr e & 2 aConfigure. in Fileficix %
Makefile.am Filetctr 2 & > | R B p & (L 547 > 4o BB HEF (70

seg o b p R3] Makefile o Makefile ™ ¢ S #T

RS

P 2 R AR A 2 4T F e BIenl/0% 1l R R4 - W22 5

pods it grAfzt A 4 afg sl T o

#!1/bin/sh
PATH=/bin:/sbin:/usr/bin:usr/sbin:/usr/local/bin:/usr/local/sbin:~/bin
export PATH

echo "aclocal"

aclocal

echo "autoconf"

autoconf

echo "automake --add-missing"
automake --add-missing

echo "./configure"

Jconfigure

exit 0

Bl 22 p &t grafest A 2 ofe st T
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4.3

=i
2P
ik
*‘ﬂ

#-Digital Video Recording System #ci 5 4R % siehp4ofe s 45 %
ez > mConfigure. in File #-4= 2 Makefile.am File 5454+ p
LRSS BK P EMNIE D R g Makefile - % meta model
B F RS EAA D AP I en Makefile » FPF
I o= %i¥- Digital Video Recording System % +%w client-server
2 A3V FG o

Configure. in%2 Makefile.am Filefidr3cadple P 4k p 1t

A2 A #-¢ 21 e iz 2 b Configure. in File -4 2 Makefile. am

P!

Filetid wig & 7E- B s b T ,T};,? A 24 Makefile -

4o Bl23 ~ 2447 e

fER(E) sE(E) #iR(V) s2im#R(I) =REHH)
tracerme@tracerme-laptop:~/123/DVR_v1.5% sh autogen.sh
aclocal

autoconf

automake --add-missing

./configure

checking for a BSD-compatible install... /fusr/bin/install -c
checking whether build environment is sane... yes

checking for a thread-safe mkdir -p... /bin/mkdir -p
checking for gawk... no

checking fTor mawk... mawk

checking whether make sets $(MAKE)... vyes

checking for g++... g++

checking for C++ compiler default output file name... a.out
checking whether the C++ compiler works... vyes

checking whether we are cross compiling... no

checking for suffix of executables...

checking for suffix of object files... o

checking whether we are using the GNU C++ compiler... yes
checking whether g++ accepts -g...

Bl 23 p &t RT3 ER
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ER(E) ##R(E) #R(V)  sERgs(T)  sREh(H)

checking sys/time.h presence... yes [
checking for sys/time.h... yes

checking for unistd.h... (cached) yes

checking for stdbool.h that conforms to C899... yes

checking for _Bool... yes

checking for an ANSI C-conforming const... yes

checking whether time.h and sys/time.h may both be included... yes

checking for stdlib.h... (cached) yes

checking for GNU libc compatible malloc... yes

checking sys/select.h usability... yes

checking sys/select.h presence... yes

checking for sys/select.h... yes

checking for sys/socket.h... (cached) yes

checking types of arguments for select... int,fd_set *,struct timeval *

checking for bzero... yes

checking for memset... yes

checking for select... yes |
checking for socket... yes

checking for sqrt... no

checking for strdup... yes

configure: creating ./config.status
[config.status: creating Makefile]
config.status: executing depfiles commands
tracerme@tracerme-laptop:~/123/DVR_v1.5% .

Bl 24 p &t Rz + 84 Nakefile 33

| 8 A2 e ST 1L M ak e File IFHIEE & T30 |

Make & 31 & = EEE{E@Makefﬂe P T4 K ERARR 2 B en
AP M AT p B % Fa T oMake ¥ Makefile P R 7467 7 & %3
BRAMREFSFT AT EEZAE 2 7 RELS > T & RTERAEN

% ek df B 1 o

ER(E) SEE) tm(VY) SUEsT) RENH)

checking sys/time.h presence... yes ]
checking for sys/time.h... yes

checking for unistd.h... (cached) yes

checking for stdbool.h that cmnforms to C99... yes

checking for _Bool... yes

checking for an ANSI C-conforming const... yes

checking whether time.h and sys/time.h may both be included... yes

checking for stdlib.h... (cached) yes

checking for GNU libc compatible malloc... yes

checking sys/select.h usability... yes

checking sys/select.h presence... yes

checking for sys/select.h... yes

checking for sys/socket.h... (cached) yes

checking types of arguments for select... int,fd_set *,struct timeval *

checking for bzero... yes

checking for memset... yes

checking for select... yes ||
checking for socket... yes

checking for sqrt... no

checking for strdup... yes

configure: creating ./config.status
config.status: creating Makefile

config.status: executing depfiles commands 1@ A make s <y - OB SR
tracerme@tracerme-laptop:~/123/DVR_v1.5% make |} £ PITIE

Bl 25 5 make ¥ RisAzii4Hp F i X K 4
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% % Make #f & B R AZSC Hh il 100 TF & DVR 61 P £ 45
DVR%’M«*{?’?;}{% ° PafﬁéfDVR%&'*iﬁ%ﬁﬁﬁﬁﬁv L feh e L
real-time @I DFH TR o - P D3 o BISDVR §o bilAzs" o

client H¥r#ld o » ¥ A FHECHFERFHZ DR AR L Sap i T o

! @ Real-Time Video in Camer.

‘Real-Time
Press Query button to
view real-time video in Query
available cameras
‘On-Demand
: Press Query button to
' Frame Per SecendiG 2 E select video which is Query
1 Decoding RateiG 2 record in specific time _
| Streaming Rateic 7 : i
' Waiting Frames for DecodelG 1 2
: ! Connecting to ServeriCiCICiC ,.5,,
wl JoE 06:24:04 | Reconnect Server

BEDVREAR KSR F ok pF ¢ 7 DVREARL & Seff v g o g
Eﬁ;% s ZWE’J’J@;}%\ v R g}ju ﬁbﬁﬁ;:}j;m'*’”%‘%\?’”%‘#%
T By R R 0 A FRDVRE AR St A RO T 2

W R EPFEMTR TR G g s F DVR EAR & Sendi il
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T AR A A R R AR AT T R e %

%
fF

WA BB BT BT BI2T 5 f Pk

A5 N A fdh e b o

[<ali'y

A B | ¢ | b ] E | F G

1 |Record Time (ticks) |CPU Utilization(%) CPU_I (%) CPU_2 (%) Capture Rate (PVEC1) Captured Frames Dropped Frames
| 2 | 90 5 0 11 0 0 0
| 3 | 120 656 50 59 15 4 0
| 4 | 150 83 g7 80 12 7 0
| 5| 180 84 92 79 12 10 0
| 6 | 210 92 92 92 16 14 0
| 7 | 240 92 96 88 16 18 0
| 8 | 270 85 83 84 12 21 0
| 9 | 300 89 g4 92 16 23 0
| 10| 330 93 100 91 16 29 0
|11 | 360 97 95 96 16 33 0
112 | 390 100 100 100 12 36 0
| 13| 420 94 95 95 16 40 0
| 14 | 450 95 96 95 12 43 0
| 15 | 480 86 84 88 15 47 0
1 16| 510 88 80 92 16 51 0
| 17 | 540 90 91 g7 16 55 0
| 18 | 570 88 85 92 15 39 0
| 19 | 600 82 83 84 16 63 0
| 20 | 630 82 88 75 15 67 0
121 | 660 95 100 92 12 70 0
| 22 | 690 90 92 88 15 74 0

23 720 95 96 95 12 7 0

Bl 27 #ci= 5 AR & Suenffl v & Bicdy to bk

7T ADVR B ARk SUEYA AT 52 e O 4o 7 AR R

SEEIL T (7 R g B R 7 I R B T ¢
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1 core number

400
' The minimurm time is 145.946
rsec with 49 token number
-
Y st g s e o s 5 s e i s it e

Msec

A0 i

i 10 2 n 4 ] il B5
token number

B 28 & plH 7.2 1-64 token number B %8 #cdy % i

2 core number

=0
' The minimurn time is 104,14
ey 7 msec with 13 token number

11| R e T i i T 4

Msec
=
|
= |
|
|
=
—
|
1
= 7 |
—| |
: 54!
: b .|
& : 1
|
|
|
—
—
—

| e S T P P P Y e T e D |

0 10 x il a0 &0 Eil E3
token number

B 29 € plgr w2 1-64 token number B %8 oy % 1
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3 core number

240 : , ;
The minimum time is 87.123
A .| TS€C With 36 token number |
200 o -
180k T -
1801 + ey T =
Q
"4
80
| | | | | |
i 10 0 K] 40 50 60 85

token number

W 30 £z +%w 27 1-64 token number 48 ficdy % 1

4 core number

250
' ' The minimurn time is 93.0473
"/ msec with 11 token number
2m - L o
150 s L] . S 1 - |

100 — T

Msec
~_
y
J
—
AY
L
A
N
/
T
~~—
o
7
Ny
-
ey
N
L
LY

] S R B8 e 0 I . s L L] A
i | | i ‘ | ‘
0 10 20 a0 40 50 E E3

token number

B 31 £z 7.2 1-64 token number B %8 #cyy % i
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4-64 token average time
\ |

260

Red line (+):1 core number
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