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+ Digital Video Software Development Kit(DVSDK)
eXpressDSP Configuration Kit
TMS320DM644x SoC Analyzer
MontaVista's Linux

+ Digital Video Evaluation Module
+ Tl third party development boards

10 www.hqgyj.com
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DVSDK T H.4%

+ eXpressDSP Configuration Kit
TI’s video, imaging, speech and audio codecs
Custom codecs that comply with TI's eXpressDSP™ Digital
Media (xDM) algorithm standard
TI's codec engine framework
DSP/BIOS™ real-time kernel
TI’'s DSP/BIOS Link inter-processor communication
technology

+ TMS320DM 644x SoC Analyzer
system interaction
load distribution
bottlenecks in data throughput
other types of behavior

11 www.hqgyj.com
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The Digital Video Evaluation
Module Includes:
Software
» CODEC demos including: H.264, MPEG-4,
MPEG-2, AAC+, G.711
* Multimedia APls and frameworks
* MontaVista 2.6.10 Linux support package
Connectivity
* Connectivity capabilities: USB 2.0, 10/100
EMAC
* Multiple on-board memory types:
CompactFlash, ATA, SD, DDR
» Video input via NTSC/PAL
* Video output via NTSC/PAL and
YPbPr/RGB
* (D-guality audio input and output
» Daughter card connections to most
peripheral interfaces
Hardware
* Based on the DM6446
* Additional hardware components:
NTSC/PAL video camera
LCD screen, speakers and microphone
IR remote
Hard disk drive (2.5-inch 40 G)

B
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TCM RAM
MC LF
A 4 Y CALC| ECD
y A t UART x3
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JW Y Al A Al A i l
\ \ \ i VPIF
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H-Scaler 3 p——
3 ideo In
V-Scaler || S/ | | ox g-bit BT.656
EDMA SS 4:2:0<->4:2:2 z or 16-bit BT.1120
- - Menu Overlay or Raw Cap

JTAG
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DM6467 vs. DM6446

v/ Addition to DM6447 \V/ Same as DM6446
v/ PCI (32bit and 33Mhz) v USB
v UHPI (16/32 bit mode) v ATA

Nk \/ Video Port v GPIO
iﬁﬂl‘ \/ Video Data Conversion Engine (VDCE) v PWM
14{1{ v/ Transport Stream Interfaces (TSIF) v TIMER
:};{Qz s Clock Reference Generator (CRGEN) v SPI
;gng \/ 2 HDVICP - not covered here v VLYNQ

\V/ 2 McASP

V 3 UART Vv Removed (DM6446 has them but DM6467

\Changed/Improved does o)
\/ ASP - Replaced by McASP
Vv ARM (32KB RAM, 8KB ROM, 16KB I-Cache, and 8 KB D-Cache) v MMC/SD

\VGEM (64KB L1P ROM, 32KB L2D, and 128KB L2)

v SCR (297 Mhz VBUSM, 148.5 MHz VBUSP and CFG bus)
v DDR2 (297 MHz)

v/ 1Gbit Ethernet Mac

v EDMA (4 TC)

\V/ VICP - Replaced by HDVICP
v VPSS - Replace by VPIF and VDCE

14 www.hqgyj.com
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Trans Code
MPEG2 HD H.264 HD
MPEG2 HD VC-1HD
MPEG2 SD H.264 SD
MPEG2 SD VC-1SD
MPEG2 HD H.264 SD
MPEG2 HD VC-1SD

Trans Rate
H.264 HD H.264 HD
VC-1HD VC-1HD

15

HD Decode

MPEG2HD

H.264 HD

VC-1HD

SD Encode/Decode

MPEG2 SD

H.264 SD

VC-1SD
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VISA [P FEAS
Noeeees  VISA

create() Video
control() Imaging
process() Speech
delete() Audio

+ I I I I

Complexity

Reducing dozens of APl to 4 sets

16

Complexities of the Signal Processing
Layer “SPL" are abstracted via the Codec
Engine and VISA API

VISA APl are the user interface to the
Codec Engine

VISA = 4 processing domains :
Video Imaging Speech Audio

Separate APl set for encode and decode

Thus, a total of 8 AP| classes:
VIDENC IHMGEMNC SFHENC AUDENC
VIDDEZ IMGDEC SPHDEC AUDDEC

Key APl in each set (where “xxx” is one of
the groups above):
XXX create xxx delete

XXX process XXX Con trol

The experienced DSP programmer can
employ a ready-made Signal Processing
Layer, create an SPL from packaged or
‘raw’ xXDM alges, or author their own algos
depending on their needs and skills with
DSP

www.hqgyj.com
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] VISA LA

WMve  GSM-AMBR
WMAS L5y _
wirog e I// Class-agnostic Class-specific

MPEG4 : it
\MPE JPEGPK MPEG2 G723 min

S i
60+ codecs with 60+ unigue APls!

??JPEEI
g;..lFEEm-c lmagmg

> Same class types as

60+ codecs with the VISA interface

only 1 API for .Speec » xDM is the low-level
each class! GHAHIL counterpart to the
= application layer VISA
interface
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We

Role 4:
Application| __ Application
Author = media middleware
/ \‘B Codec Engine Runtime ,
Role 3: | Core Engine APls VISA APls i
Engine | I
Integrator :
| o Video Encode i
3 stubs
L g = |
/ i Core Engine &
I Runtime 5 ¢ |video Encode |
Role 2: % skeleton |
Server J o |
Integrator| l I
i VISA SPIs .
L I - - - - - - S N - S S S S S - I
Role 1: |
Algorithm |MFS—~——"
g VC1 Encode
Creator

\

>
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DaVinci Technology Framework: ARM + DSP

GuUl

=
ol

ARM (i Linux) g;gg :
idevid = open(...);

ofilefd = open(...);

loctl(...);

CERuntime_init();
myCE = Engine_open(...);
myVE = VIDENC create(...); —

/ create E:_.":M ¥

+
th#

while( doSve ){
read(idevfd, ...);
VIDENC _control(myVE, ...);
VIDENC_process(myVE, ...);
write(ofilefd, ...); }

/ execute

close(idevfd);
close(ofilefd);

W delete

VIDENC_delete(myVE}); ——
Engine_close(myCE);

Kernel
Space

DSP w BIOS
MEM_alloc

MEM_free

algNumAlloc
algAlloc
alginit
control

algActivate

process

algDeactivate
algFree

xDM algo on DSP :

+ ARM ‘master thread’ app code unchanged !
+ xDM algo same as one used on ARM !
+ CODEC engine abstracts all detail from user g



XDAISHIXDMEL % H b it
Required Algo Functions (IALG) — Common across all algos
Void ("algActivate) (IALG_Handle);

Int  (*algAlloc) (const IALG_Params *, struct IALG_Fxns **, 1ALG_MemRec *);

Void (*algDeactivate) (IALG_Handle)

Int  (*algFree) (IALG_Handle, IALG_MemRec *)

Int  (*alglnit) (IALG_Handle, const IALG_MemRec *, IALG_Handle, const IALG_Params *);

Void ("alghMoved) (IALG_Handle, const IALG_MemRec *, IALG_Handle, const IALG_Params ~)
Int  (“algNumAlloc)  (Void)

Processing Functions (IMOD) — Unique to a given algo from a given author

Int  ("process) (IVIDDEC Handle handle, ¥DM Bufllesc *inBufs; XDM BufDesc *outBufs,
IVIDDEC InArgs *inargs, IVIDDEC OutRArgs 'Dutargsk

Int  (*control) (IVIDDEC Handle handle, IVIDDEC Cmd id,
IVIDDEC DynamicParams *params, IVIDDEC Status *5tatu5}

21 www.hqgyj.com
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Video Acceleration Strategies

Time to Market
A General
Processor
DSP (hnteI/ARM)
(C64+, StarCore, CEVA,
%) Trimedia)

o 3

358

a=9

(D Q- . agn

Energy Efficiency S FIeX|b|I|:[y

Programmable
ccelerators

Reconfigurable

Accelerators
—(Streteh

Hard-wired ASIC
(MPEG-2 Decoders)

\/

System Cost Efficiency

22 www.hqgyj.com
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Summary of Tl Video Processing o

Past Today A Future
A
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HDVICP Overview i/ svmataae s

1 Architecture Codec

Algorithm-specific hardware accelerators }

Multi-format

All fixed kernel functions accelerated
All programmable functions in DSP
High-BW DMA data exchange

1 Performance
Full HD Decoding (all profile)
720p single-silicon encoding (baseline profile)

Multi-silicon scalability We
Minimum processing delay variation

}+  Programming Ar e||
Full API support H ee

Command-driven, no assembler needed
Configurable viaregister control
MB-level codec control

1 Scalability
Multi-format support
Multi-channel support for sub-HD video

High-BW DMA access to MB-level processing
buffers for codec expansion

Codec

--}

HDVICP

24 www.hqyj.com
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HDVICP Capability |FARJIG
(b %(?\q folplggM %:ggnl mplementation)

MPEG2 (I\/IP H.264 Encode DSP Load

H 26 4 (BP) (ME= [+/-32,+-24] forward and backward): (MCPS)

VC1 (AP), WMV9 < ™~

720P@30 fps HD Encoding 720p BP 30fps L72(1) 230(P)

MPEG2 (MP)

H.264 (BP) H.264 High Profile Decode DSP L oad

VC1 (AP), WMV (MCPS)

H.263, MPEG-4 (SP/ASP) Sh 34(1) 49(P) 58(B)

SDTV Simultaneous Encode/Decode

1080i 60 fields per sec

204(1) 275(P) 348(B)

MPEG2 (MP)

H.264 (MP)
VC1 (AP), WMV

MPEG2->H.264 Transcoding

DSP L oad
(MCPS)

H.263, MPEG4 (SP/ASP) pr———
-> .

450

Transcoder
MPEG2(MP@HL) & H.264 HP Level4, VC1
MPEG2(MP@HL) & H.264 MP Level3, VC1
MPEG2(MP@ML) f3& H.264 MP Level3, VC1
MPEG2(MP@ML) (3 H.264HP Level4, VC1

25
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Supported Standards

} MPEGL/2
ISO/IEC 11172-2
|SO/IEC 13818-2

+ MPEGA4/H.263
|SO/IEC 14496-2

1+ H.264
ITU-T Rec.H.264 /ISO/IEC 14496-15, Part 10

+ VCI/WMV9
SMPTE 421M

26 www.hqgyj.com
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Existing VICP Acceleration for
< SD Resolution (Davinci)

EEEEEEE
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HDVICP Acceleration - Encoder

Fn

<
)l
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HDVICP Acceleration - Decoder -

- |
=
-
e |
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EEEEEEE

Review: VICP
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