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- Bevezetés - éttekinté-
s > DDFG > SIUHE S kieknies>

« Multi-core / heterogén architekturak

« Hagyomanyos profiling

 Dinamikus adatfolyam graf (DDFG)
 EszkO6zOk bemutatasa, mintaalkalmazas
o Kitekintes
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- Many-core rendszere
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terogn / FPGA Krnye

ZYNQ

Max 2 x 1 GHz Dual ARM Cortex-A9
DDR Controller

Flash Memory Controller

2x USB2.0, 2x GbE,

PCIl Express Gen2x8

CAN, SD/SDIO, UART, SPI, 12C,
GPIO

AES & SHA 256Db

28k to 350k Logic Cells
240KB to 2180KB Block RAM
80 to 900 DSP Slices
12.5Gbps Transceivers
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orditasi ideji miiszerezes
e [Futasi informaciok
—  Statisztikus mérés (PC@10ms)

—  Kernel figgvények nem mérlo&t
—  Abszolut id /relativ arany

e Hivasi graf
—  Minden fliggvény hivas &t egy
specialis figgveny hivodik meg.

Hagyonanyos profilin

:@ gprof 55

gmon file: fhome/rx1/foox_gprof_input/gmon.out
program file: fhome/rx1/foox_gprof_input/a.out
4 bytes per bucket, each sample counts as 10.0ms

Name (location) 4 | Samples Calls "ﬁme;‘Ca\l %Time |
V Summary 260
¥ foox.c 260
< func_a 125 2 625.0ms ‘
b func_a (foox.c:38) 53
b func_a (foox.c:42) 27 |
b func_a (foox.c:45) 45 ‘
~ func_b 4 1 410.0ms \
b func_b (foox.c:52) 22
~ func_b (foox.c:54) 19 ‘
0xB048Bch 6
0xB048Bca g ‘
0xB0488ce 5;
0x80488da 1 \
0xB80488de 2
= func_f 67 2 335.0ms \
b func_f (foox.c:31) 67
= main 27 0 ‘
P main (foox.c:61) 9
P main (foox.c:63) 11 ‘
¥ main (foox.c:65) 7
0x8048ac7 3 |
0xB048acf 2 ‘
0xB8048ad7 2 ‘—

-
0w /B

check_den
99.39% (0.00%)
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» Hibakeresés
 Memoria szivargas detektalas
(Memcheck)
* Profiling (Callgrind)
» Cache kihasznaltasag elleérzés
(KCachegrind)

Eredeti binaris

1

Forditas

Forditasi tabla

i

CPU — Iﬁl gyorsitotar

amikus Biraris Masze

#*
804 8469
B804 B4GE

804 8475
804 8476

804 8478
804 847C
B804 847F

804 8484
804 8489
804 848E

nnnnnnn

Hex Assembly Instructions
ey

1 eB 76 ff fT ff call B0483e4 <fooprint>

81 1 calli{(s) to fooprint'main*(

1 c7 44 24 1c 01 00 00 movl $0x1,0x1c(%esp)
00
2 eb 11 jmp 8048489 <main+0x54 >
jump 1 times to 0x8048489
3 8b 44 24 1c mov Dxlc(%esp) %eax =
3|l s90424 mov %eax,(%esp) -
3 e8 82 ff ff ff call B048406 <factorial>
117 u 3 call{s) to ‘factorial'main'(below main)'0x080483 30'0x00000850"

3 83 44 24 1c 01 addl $0x1,0x1c(%esp)
4 83 7c 24 1c 03 cmpl $0x3,0x1c(%esp)
4 Je ed jle  B048478 <main+0x43>

Jump 3 of 4 times to 0x8048478
\

I 4404 1. 000000 Al L0 Buadelts




DD(F)G - Redux

DDFG = Dynamic DataFlowGraph
DDG ~ Dynamic Dependency Graph

e Debug i
o Adataramlas vizualizalasa C?/ //.
- Lényeges/ hasznalt fliggvények kinyerése ! ?’

* Program szeletelés (Program Slicing) i‘/ - ? ’
int do_fir(int in){ jd / o
int i, index; res = 0;
delay_line[delay_pos] = in; l /
index = delay_pos; add
for(i=0; I<FIR_TAP; i++){
res += h[i] * delay_line[index];
index--;  if(index < 0) index = FIR_TAP - 1; }
delay pos++; if(delay_pos >= FIR_TAP) delay_pos = 0;

return res;}

""-i}_/\,w
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s > > DDFG > SHUHE S kielanies>
DDFG eballitasa
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B St DOFG elalitasa

Forraskad

PC

Ge80000a:
ageeee2o:
aee00024:
Be80082A8 -
00880802AC:
aaeeeZBA:
ARAAA?R A -

fapopeze
fapopoeen
fapoosdo
fapo0e%c
gapoe310
f80008ec
080068234
gaooae3n
0000048c
000888278
ggeae4 ey
f000e4dy

Do UUuUuUWuEWmOwm -
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A4

Binaris
GCC > >
(.elf) \\
A 4
Futasi
naplé
A 4
Analizis
eszkoz
OPCODE SP LR
EABBAAAG AdBooAAA R ABBOOAAA R
ES9FDAAYy goeoeeea N ag0aeeed H
EBBBAAYF Aae8bAZc W AfRaaaanA H
ES2DERAYL Ad6e8bA2c N ABBooA28 N
E24DD 00C 90080028 B 600008628 R
E3nBAARA faae8bAic B AfRaaRZ2e H
FA1aA18A0 AAARKAIC- H AAAAAGR?R H

-text 00000008
*ABS*= 0QOpOOOOA
-bss gaeopaey
-text 00000058
-text 000000F4
-text 008000d8
-text 00000044
-text 00000014
.data 00800004
.text 00DOOO98
.text 000DOO8S
.hss gogoae4a

Reset_Handler

helloled.c
delay_pos
_putchar
do_Ffir
beagyazottval
pio_init
_irq
serialPort
pio_blink
_start
in_buf

tozo

Futasi naplo eballitasi lehetbségek

 Binaris miiszerezés (Redux)

» Processzor szimulator (QEMU)
» Trace module hasznalata

e Platform szimulator (Giano)

PC ra 1 r12 HNEH ARGS
oe00p0As R 8 R an @R b

oeeee028 N 8 H aH 8 N 1dvr

geeeee2c R 8 H aH 8N bl

680062be N B H 8N 8N str

000808062b4 N 8 H aH 8 N sub

08e002b8 N 8 H BN 8N nouv

g8eee2bc N au 8N BN mouv

0080808062ch N 8 R au AN bl

0eeee934 N 8 H aH B H stmdb
08000938 N B H 8N BN ldr

68006%93c R 8 H 8N B H 8 N sub
00000940 N 8 H aH A H 8 N ldmia

Bx28 <{null)>

r13, [r15, #+Bx4]

Bx2a8 <(null)>

r14, [r13, #-8x4]¢

r13, r13, #dxc

re, H#oxz9

r1, @, 1s1 #8

Bx92c <{null)>

r13t, HOx4ffa

r6, [r15, #+8x2d4]
F13, r13, #é
ro, HOx3




- Microsoft Giano

i . Binaris

Futasi
naplé

| |

Analizis
eszkoz

uuuuuuu

pppppp

o100 | | Gmac ener | oneo || oren room | [ ovom | [ oncnass |

N

Y/

m Apple Power Mac G5

» TObbprocesszoros rendszerek
» Sokfele rendszer-architektlra
* Nagyon részletes trace lehéség

e Hardware-software egydttes szimulacio

CPU

MEM

110

Glano process

ARM: At91m63200

ModelSim process

Xilinx: Sianans

FPGA: wb.dl

NamedPipe ‘G/ANC?

PLI plua-in (VPI)
Namer/Pipe client
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Forraskod
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Binaris

A4

Giano

ajat DDFG diallitasa

» GCC >
(.elf)
A4
Futasi
naplé
A 4 A
Analizis
eszkoz
A\ 4 A 4 A
. .
oo % Aggregalt Idobeli
Hivasi graf B
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raphviz/ XDot kimen

X490

Isl #2]
-> R3
K
0x398
strr3, [rl1, #-Oxc]

0x494 R3
</

dr 13, [r3, +r2, Isl #2]
{2, R3,

I~

R3, -> 0x1574

0x354
Idr r3, [r15, #+0xa4]

0x400, -> R3

0x35¢c

0x494, -> R3

0x1574

0x354
Idr r3, [r15, #+0xa4]
0x400, -> R3

7

Idr 12, [r15, #+0x94] dr r1, [r11, #-Oxc]
0x3fc, -> R2 0x1574, -> R1
\&f“ [

0x368
Idr r2, [r2, +r1, Is| #2]
R1, R2, 0x514, -> R2

0x36¢
mul r3, r2, r3
R2, R3, -> R3

0x1574 0x3fc

0x364 0x360
Idr r1, [r11, #-Oxc] Idr r2, [r15, #+0x94]
0x1574, -> R1 0x3fc, -> R2
\ \RZ
0x368

Idr r2, [r2, +r1, Isl #2]
R1, R2, 0x550, -> R2

0x36¢
mul r3, r2, r3
R2, R3, ->R3

0x3fc

0x364 0x360
Idr rl, [r11, #-Oxc] Idr r2, [r15, #+0x94]
0x1574, -> R1 0x3fc, -> R2

e <

16 Tap-es FIR sz lir6 kimenete

'/G

0x324
strr3, [rl1, #-0x10]
R3, -> 0x1570

OxL

0x370
Idr r2, [r11, #-0x10]
0x1570, -> R2

0x378
strr3, [rl1, #-0x10]
R3, ->0x1570

éx1570

0x370
Idr r2, [r11, #-0x10]
0x1570, -> R2

0x374
add r3, r2, r3, Isl #0
R2, R3, -> R3

MUL

mul




- Aggredalasi szintek -

filel.c file2.c
/\
= Al
fnl fn2 fn3
ALY N
. R . ity
0x130 0x134 0x440 Oxa30 Oxa34d

(53) (@) .

b d
3 E
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Bevezetés
Ao > DDFG >

Minta o
e >> Klteklnte>

Minta megvaldsitas

JPEG dekdolo

JPEG
bemenet

MCU

dekodolas 1 'PCT P&

Color
upsample

YCDCr -
RGB

BMVE- M T/\/\/\v

pixel
kimenet




Cachegrindkimen

JPEG MCU Color YChCr - ixel
- e IDCT L P
bemenet dekédolas H upsample s RGB kimenet
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Graf kimenet -




Vd

egjelentés optimaliala

jpeg_make_d_derived_tbl 0x907¢ 0x2b4 6x 2942 read_markers 0x79d4 0x1480 2x 232 fill_input_buffer 0x4db8 0xa0 1x 6

479 289 961
decode_mcu 0x97R4 0x560 16x 30027 my_fread Ox4ce0 Oxd8 1x 6742 jinit_master_decompress 0x5574 0x374 1x 708 start_pass Oxd510 Oxdb8 1x 798 jzero_far 0x164d0 Oxc 16x 1239 memcpy Ox1
1663 868 016 949 861 983 45 TS

jpeg_fill_bit_buffer 0x94ac 0164 285x 7335 jpeg_idct_islow Oxefa8 0x954 96x ‘D
R @
build_ycc_rgb_table Ox111cc 0x164 1x 1474 4096 ‘ decompress_onepass 0xc384 0x350 4x 1727

0
yee_rgb_conflert 0x11330 0x244 64 D

p288

put_pixel_rows 0xc30 0x98 m

h2v2_fanty_upsample Ox10acc Ox234 64x 71168

MCU !
JPEG Color YChCr - pixel
- N IDCT > > >
bemenet dekodolas upsample RGB kimenet
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emezs grafikon kim

IDCT -> UpsampleE = g ! g
f i .
i i
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- 1 1 1 1 1
100000 200000 300000 400000 500000 600000
Instruction count
\ g
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Bevezetés Minta D
Attekintés >> DDFG>> JPEG >> Kltek|nte>

Kovetked lepések

* Megjelenités optimalizalasa

« DDFG optimalizacio / klaszterezés

« Utemezés vizsgalata

o Jelfeldolgozo egysegek és csatornak definialasa
e TAmogatott tervezes
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