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Abstract It is the current trend that microprocessors extend their instruction set to speedup the multimedia applications. Intel’ s
MMX SSE and SSE2 are good example. But do the multimedia applications favor these architecture features And does the current
software support these instruction sets and make full use of them These questions are of much concern to the researchers. We investigate
the performance characteristics of 2 MPEG4 Video players on an Intel P4 based desktop PC by means of dynamic profiling. Based on
Intel Vtune a hardware performance monitoring tool we obtain accurate performance data. And we make in depth analysis of the
obtained data based on the machine’ s architecture parameters and performance profiles. We find that the 2 applications make good use of
64-bit MMX instructions. But they rarely use SSE and SSE2 instructions. The performance degradation due to Cache misses at tow levels
of Caches is remarkable. To enhance the performance of MPEG4 media applications improving memory hierarchy performance and
optimizing the media players are more effective ways than employing more advanced multimedia instruction sets.
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profiling
1
1.1
Microsoft Windows Media Player 9.0 Wmp Real Networks Real One
Player 2.0 Real Free Software Foundation Xvid MPEG4 Video VobSub 2.23
AC3Filter 0.70b
1.2
DivX avi Microsoft ~ wmv 1
1
Tab.1 The video media files
/s
Divx .avi MPEG4 1.5Mbps 25 578 x 326 Wmp Real
Wmv . wmv MPEG4 1495 . 2Kbps 24 636 x 476 Wmp Real
wmv _ Divx Wmp Divx
1.3
1.3.1
2 Windows 2000 Professional

2

Tab.2 The hardware configuration and performance metrics of the experiment platform

CPU Intel P4 2.4GHz Intel D865Perl 800M FSB
L1 Cache 12KB trace /8KB data 64B/line 76.8GB/s Maxtor 80GB ATA133
[2 Cache 512KB 128B/line 76.8GB/s GeForced MX440 — 8x

512MB 266MHz DDR SDRAM 2128 MB/s AC9T

1.3.2 MMX SSE SSE2'!

MMX MultiMedia eXtension 64 Single Instruction Multiple Data SIMD
8 16 32 SSE  Streaming
SIMD Extension 70 3D 128
SSE2  SSE
Intel P4 MMX SSE SSE2

Intel C/C+ +
1.4
Hardware Performance Monitoring Hardware

Performance Counters

Intel P4 18 4 Intel Vtune Performance Analyser 7.0 ° Vtune
Event-based Sampling EBS
1.5
Viune EBS activity
20s 10s
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2004
Vtune
10s
/ Vtune 1
1 Vtune
2
2.1
3
3
Tab.3  The instruction components %
Wmp _ Divx Real  Divx  Wmp _ wmv Real  wmv
Load 27.19 30.23 44.76 27.78
Store 15.81 18.16 21.59 13.39
64-bit MMX 29.22 15.44 10.39 24.76
Branch 6.30 9.53 4.71 7.75
Float Point 5.56 6.78 1.81 2.25
128-bit MMX 0.0092 0.0131 0.0043 3.2930
Packed Single-precision FP SSE 0.0019 0.0028 0.1933 0.0018
Packed Double-precision FP SSE = SSE2 0 0 0.0103 0
Wmp _ wmv SSE2 Wmp _ wmv  SSE2
0.0103% 4 SSE SSE
0.2% Real Wmv 3.293% 128 MMX
SSE2 128 MMX SSE 64 MMX
64 MMX
Load  Store
2.2
4 3 —IPC Instruction Per Cycle
64b MMX/Cyc 64 MMX FP/Cyc
CPU 100%
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4
Tab.4 The instruction execution rates
Wmp_Divx  Real_Divx  Wmp_wmv  Real _ wmv
1PC 0.298 0.247 0.667 0.304
64b MMX/ Cyc 0.087 0.038 0.069 0.059
FP/Cyc 0.017 0.017 0.012 0.011
Ins/Cyc 0.7 CPU 3 / 64b
MMX/ Cyc 0.05~0.21 FP/Cyc 0.011~0.017
2.3 Cache
CPU Cache
L1 Data Cache Load [2 Cache Load Trace Cache
5 Cache %

Tab.5 Cache miss rates %

Wmp _ Divx Real Divx  Wmp _ wmv Real wmv

L1 Cache Load Miss Rate 9.40 10.12 3.21 8.00
[2 Cache Load Miss Rate 0.88 0.76 0.23 0.44
Trace Cache Miss Rate 0.31 0.38 0.06 0.20
Wmp _ wmv L1 Cache 5% L1 Cache
12 Cache Cache
Trace Cache
2.4
CPU
Vtune
6 MB/s
Tab.6 Memory bandwidth requirements for 3 memory hierarchies MB/s

Wmp Divx  Real Dive  Wmp_ wmv  Real wmv

LI data Cache 2459 2296 8491 2853

12 Cache 1169 1161 1473 1134

Main memory 803 578 465 409

2
2.5
6 Program Balance Machine Balance
CPU
MPEG4 64 MMX
64 MMX
MMX

2 MMX
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7
Tab.7  Program balances and machine balances at 3 memory hierarchies
Wmp _ Divx Real _ Divx Wmp _ wmv Real _ wmv
L1 data Cache 32 9.89 17.42 43.51 16.99
12 Cache 32 4.70 8.81 7.55 6.75
Main memory 0.887 3.23 4.39 2.38 2.43
L1 Cache Wmp _ wmv 3
L2 Cache
LI Cache 12 Cache MPEG4
P4
2.6
CPU
BTB
P4 20 2
8 Branch Miss Rate
8 %
Tab.8 Branch miss-prediction rates %
Wmp _ Divx  Real _Divx  Wmp_wmv  Real _ wmv
Branch Misprediction Rate 6.81 6.33 6.97 6.42
6.33% ~6.97%
2.7
Vtune L1 Cache
Cache L2 Cache 1
i - —
S0 | T — — Bl Vraneh A lispredict
e !_ | Pedormance Impact
| M L2 Cacle Toad biss
30%! 1 - Tl Performancy [mpact
!qu:_ My B Trece Cache Miss
1o LTI = il I'erformance Impaci
- B ] L1 Cashe ] nd Nfiss
& Winp T Teal_Divy Wmp_wm Rl winy Performancs linpact
1
Fig.1 Performance impact of several performance events
[2 Cache Load Miss 20% ~41% P4 12 Cache
128 L2 Cache L1 Cache Load Miss 7% ~ 10%
2.5% ~ 4.5% Trace Cache P4
MPEG4 L1 Cache
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BP
1 J. 1997 4 42 -45.
2 ] 2001 6 28 -29.
3 J. 1999 3 56 -59.
4 M . 1996.
5 M. 1991.
50
3
1 MPEG4 P4 SSE2 SSE 64  MMX
2 Cache Cache
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