
IMPROVING $PORT
PERFORMANCE ON $ARCH

PLATFORM-BASED PERFORMANCE TUNING OF WEBKIT
(PORT=QT ARCH=MIPS74KF)

Embedded Linux Conference
April 29 — May 1, 2014

Adrián Pérez de Castro

http://perezdecastro.org/


WHOAMI

aperez@igalia.com
+AdrianPerezDeCastro

@aperezdc

mailto:aperez@igalia.com
https://plus.google.com/+AdrianPerezDeCastro
http://twitter.com/


THE CHALLENGE
MAKE A QTWEBKIT-BASED BROWSER USEABLE

ON LIMITED HARDWARE
MIPS 74Kf @500 MHz

RAM: 256 MB
No GPU



MIPS74KF
“Classic” MIPS32

+
FPU

+
MMU

+
DSP



DSP?
No. Not really a DSP.

 
Intructions suitable for signal processing.



THE PLAN
PROFILE → OPTIMIZE → VALIDATE



WHAT TO OPTIMIZE
Video/audio decoding.

Image operations.



WHERE TO OPTIMIZE
Can we improve the platform overall,

not just WebKit?

Yes!

QtWebKit uses the Qt drawing functions.

A/V decoding uses GStreamer, which uses Orc.

Good candidates for SIMD code.



LIMITATIONS
No Valgrind.

No GDB.
No p e r f .

No performance counters.

↓
qemu + g d b s e r v e r .

g p e r f t o o l s .
C L O C K _ P R O C E S S _ C P U T I M E _ I D



ROLL YOUR OWN TOOLS
(WITH HELP FROM EXISTING ONES)



GNU HAMMER^WTIME!
#  U s e  f u l l  p a t h  t o  a v o i d  u s i n g  t h e  s h e l l ' s  t i m e  b u i l t i n
#  O n e  l i n e  p e r  r u n  w i t h  u s e r / s y s t e m  t i m e  a n d  p a g e  f a u l t s
/ u s r / b i n / t i m e  - a  - o  t i m i n g s . t x t  \
    - f  ' % U  % S  % F  % x  % C '  $ C O M M A N D

#  F o r  e x a m p l e ,  m e a s u r i n g  t h e  q t d e m u x  G S t r e a m e r  c o m p o n e n t
/ u s r / b i n / t i m e  - a  - o  t i m i n g s . t x t  \
    - f  ' % U  % S  % F  % x  % C '  g s t - l a u n c h  - q  \
    f i l e s r c = f i l e . m p 4  !  q t d e m u x  !  v i d e o / x - h 2 6 4  !  f a k e s i n k



TIMING
Beware of C L O C K _ P R O C E S S _ C P U T I M E _ I D 's resolution!
# d e f i n e  C L O C K _ M A X _ R E S O L U T I O N _ D E L T A   ( 1 0 0 0 0 . 0  *  1 e - 9 )
b o o l  u s e P o s i x C l o c k ( )  {
    s t a t i c  b o o l  c h e c k e d  =  f a l s e ;
    s t a t i c  b o o l  u s e p o s i x ;
    i f  ( ! c h e c k e d )  {
        i f  ( p o s i x C l o c k A v a i l a b l e ( ) )  {
            d o u b l e  r e s _ t h e o r i c a l  =  p o s i x C l o c k T h e o r i c a l R e s o l u t i o n ( ) ;
            d o u b l e  r e s _ e m p i r i c a l  =  p o s i x C l o c k E m p i r i c a l R e s o l u t i o n ( ) ;
            u s e p o s i x  =  f a b s ( r e s _ t h e o r i c a l  -  r e s _ e m p i r i c a l )
                < =  C L O C K _ M A X _ R E S O L U T I O N _ D E L T A ;
        }  e l s e  {
            u s e p o s i x  =  f a l s e ;
        }
        c h e c k e d  =  t r u e ;
    }
    r e t u r n  u s e p o s i x ;
}

clock.cc

https://github.com/aperezdc/websnap/blob/master/clock.cc#L64


WEBSNAP
%  g + +  - D M A I N  - o  c l o c k  c l o c k . c c
%  . / c l o c k
C L O C K _ P R O C E S S _ C P U T I M E _ I D  i s  s u p p o r t e d
R e s o l u t i o n  ( a d v e r t i s e d / e m p i r i c a l ) :  0 . 0 0 0 0 0 0 0 0 1 0 / 0 . 0 0 0 0 0 0 2 4 6 0 s
S a m p l e d  r e s o l u t i o n :  0 . 0 0 0 0 0 0 5 4 7 0 s
P r i n t i n g  t h e  l i n e s  a b o v e  t o o k  0 . 0 0 0 0 4 8 3 5 5 0 s

%  L D _ P R E L O A D = / u s r / l i b / l i b p r o f i l e r . s o  \
    . / w e b s n a p  h t t p : / / i g a l i a . c o m  1 0 0 0  p p r o f
L o a d i n g  1 0 0 %  L a y o u t  c o m p l e t e d
L o a d  s u c c e s s f u l
l i b p r o f i l e . s o  d e t e c t e d  ( 0 x 7 f 7 7 4 6 8 e 8 f 9 0 ,  0 x 7 f 7 7 4 6 8 e 8 f d 0 ) ,  o u t p u t  ' p p r o f '
P r o f i l i n g  s t a r t e d ,  c o d e :  0 x 1 ,  t i m e o u t :  0
P R O F I L E :  i n t e r r u p t s / e v i c t i o n s / b y t e s  =  6 3 4 / 5 3 7 / 2 2 1 6 8
h t t p : / / i g a l i a . c o m  1 0 0 0  6 . 2 7 0 9 9 8 7 8 7 0 s

%  m k d i r  o u t  & &  . / r u n t e s t s  1 0 0 0  <  u r l s . t x t

github.com/aperezdc/websnap

https://github.com/aperezdc/websnap


...AND BEYOND
Ad-hoc Python/Bash scripts:

Fix library paths in profiler output.
Data munging.

Measurements comparison.
Generate CSV files.
Report generation.

…



SOME RESULTS
(DETAILED)



LATIN-1 → UTF-16



ALPHA BLENDING



UTF-16 STRICMP()



RESULTS

Speedup histogram



UP TO 30% FASTER RENDERING
Thanks to:

Orc backend using MIPS DSP instructions
Q I m a g e  composition operations

Color conversion (RGB16/888→ARGB32)
Alpha premultiplication and blending
String conversions and comparisons



UPSTREAM STATUS
Orc backend complete upstream

Initial work based on Qt 4.8
Most of the code is already in Qt 5.2

Rest in the next release
No backport to Qt 4.8
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