
Parallel	  Processing	  of	  Mul0media	  Applica0ons	  on	  TILEPro64	  
	  
	  
	  	  

	
• Many-‐core	  
• Compiler	  
• Performance	  Tuning	

Mul0media	  Applica0ons:	  
Sequen0al	  C	  Source	  Code�

Parallelized	  C	  Program	  	  
with	  OSCAR	  API�

OSCAR	  Compiler �

Parallelized	  Executable	  Binary	  for	  TILEPro64 �

API	  Analyzer	  	  
+	  

	  Sequen0al	  Compiler �

//default	  memory	  alloca8on	  
int	  *a	  =	  malloc(size);	  
//memory	  alloca8on	  with	  cache	  seBng,	  using	  TILE64	  API	  
alloc	  =	  TMC_ALLOC_INIT;	  
tmc_alloc_set_home(&alloc,	  MAP_CACHE_HOME_TASK)	  
int	  *a	  =	  tmc_alloc_map(&alloc,	  size);	

(a)	  At	  memory	  alloca8on	

(b)	  At	  execu8on	
export	  LD_CACHE_HASH	  =	  all	

2	  ways	  to	  influence	  cache	  homing	

Proposed	  Method	
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Evalua0on	  Results	  and	  Analysis	
p Speedup  &  Profiling  (cache  access  destination  after  L1  miss)�
p 3  types  of  remote  accesses�
(1)  not  shared  &  hashed  accesses  cause  slowdowns  �
because  of  additional  latencies  for  local  accesses�
(2)  shared  &  hashed  accesses  are  fast  because  they  are  distributed�
(3)  shared  &  not  hashed  accesses  cause  slowdowns  �
because  accesses  accumulate  at  a  home  tiles�
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JPEG	  XR	  Encoder	
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COOL	  CHIPS	  XVI,	  17-‐19	  April	  2013,	  Yokohama	

1.00	  	   1.93	  	   3.76	  	  
7.31	  	  

13.59	  	  

26.30	  	  

47.24	  	  

0.00	  	  

5.00	  	  

10.00	  	  

15.00	  	  

20.00	  	  

25.00	  	  

30.00	  	  

35.00	  	  

40.00	  	  

45.00	  	  

50.00	  	  

1	   2	   4	   8	   16	   32	   64	  

Sp
ee
du

p	  

Number	  of	  Cores	

AAC	  Encoder	

all	  
allbutstack	  
sta8c	  
ro	  
none	  

0%	  

10%	  

20%	  

30%	  

40%	  

50%	  

60%	  

70%	  

80%	  

90%	  

100%	  

all	   allbutstack	   sta8c	   ro	   none	  

32	  

Pe
rc
en

ta
ge
	  o
f	  c
ac
he

	  a
cc
es
se
s	

#	  Cores	  /	  SeTng	

REMOTE_WR	   LOCAL_WR	  

TILEPro64	  Processor	  
Features	  
-‐ General-‐Purpose	  	  
Many-‐Core	  

-‐ 8	  x	  8	  	  =	  64	  cores	  
-‐ SMP	  Linux	  supported	  
-‐ L1D	  cache	  per	  core:	  8kB	  
-‐ L2	  cache	  per	  core:	  64kB	  
-‐ TDP:	  19W	  
-‐ SRC:	  www.8lera.com	  

Preset	  cache	  alloca0on	  seTngs	  at	  execu0on	  
(#	  =	  Hash-‐for-‐Home)	
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Improvements	  (JPEG	  XR	  Encoder)	

Default	  Cache	  Alloca8on	  

Our	  Cache	  Alloca8on	  

(1)OSCAR	  Paralleliza0on	

1.95x	  	(2)Cache	  Alloca0on	  SeTng	

JPEG	  XR	  Encoder	  
-‐  Next	  genera8on	  Image	  Compression	  
-‐  Parallel	  Data	  Structure	  (8le)	  on	  heap	  

-‐  Local	  Homing	
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granularity�

Local	  L2	  
8	  cycles	

Main	  Memory	  
≈	  80	  cycles	

Remote	  L2	  
30-‐60	  cycles	
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 Chapter 2 About the TILEncore Card

8 TILEncore Card User’s Guide

Figure 4 and Figure 6 show a top view of the board and identifies the major components. For 
locations of the LED's, refer to Figure 14-“LEDs Indicate Proper Installation—Top View” on page 
55.

Figure 4. TILEncore Card — CX4 Interface Version—Top View1

1. Note: Fan configuration varies for the 866MHz card.
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