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UcxoaHbIU Koa

" McxoaHble Koapbl K nabopaTopHbIM paboTam pasmeLleHbl
Ha GitHub B peno3utopumn

https://github.com/mkurnosov/hpcs-course-2015

$ git clone https://github.com/mkurnosov/hpcs-course-2015



https://github.com/mkurnosov/hpcs-course-2015

3apaHue 1

=" B nporpamme branch ontumunsmnposatb GyHKUUIO bland_map
— MMHUMM3MPOBATb KOJIMYECTBO OLWIMOOK NpeacKa3aHus
nepexonos (branch misprediction)

" [lpoBecTu 3amepbl BPEMEHW BbINOJHEHUS NPOrPaMM,
pe3ynbTaTbl 0GOPMUTL B BUAE TabAMLbI:

BpEMﬂ BbiNOJ/IHEHUA
BpEMﬂ BbliNO/THEHUA -
n onTMmMmmanpoBaHHOU

$yHKuum blend_map dyHKkummn blend_map

YckopeHue
(Speedup)

100 000

1 000 000

n — KONnN4YecTBO 3a1IEMEHTOB B MaCCMBax X, y, Z



3apaHue 1

" ilcnonb3ysa npodunnpoBLLKK perf oueHUTb KOIMYecTBo
BETBJIEHUN B ncxogHou pyHkumm bland_map
M eé oNTMMM3NPOBAHHOW BEPCUMN
(NnpeacTtaBUTb aHHOTMPOBAHHbBIN UCXOAHbIN KOA)

" O6BACHUTb NPUYNHY AOCTUIHYTOTO YCKOPEHMUSA



3aaaHue 2

" B nporpamme loop oNnTMMMN3NPOBATb LUMKA NyTEM
ero packpy4dmsaHua (loop unrolling)

"  Onpeaenutb rybuHY packpyymMBaHUA LUMKAA, NPU KOTOPOWM

AOCTUINraeTCA MakKCnMaJibHOe YCKOopeHUNe Ha 3aldaHHOM

npoL,ecco

pe

"  33anoAHUTb Tabaunuy:

nybuHa packpytku uukna (unrolling depth)
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3aaaHue 2

" Onpepenntb NPodUANPOBLLUKOM perf KONNYECTBO
BETBNIEHUN B UCXOAHOM NpOorpamMmme n B Nporpamme

C pa3BePHYTbIM UMKIOM (NpeacTaBUTb aHHOTUPOBAHHbIN
NCXOAHbIN KoA,)

" Ob6BACHUTb NPUYMNHY AOCTUTHYTOrO YCKOPEHUA



Mpodpunuposwuk Perf

https://perf.wiki.kernel.org

http://www.brendangregg.com/perf.htmi



https://perf.wiki.kernel.org/
http://www.brendangregg.com/perf.html

Mpodunuposimk Perf

" [TonyyeHMe cnnUcKa noaaepKMBaembiX CHeTYHMKOB NPOMN3BOAMNTE/IbHOCTHU

$ perf list

"  [lony4yeHne cyMmmapHOM MHPOPMALMM O 3HAYEHUAX CHETYNKOB
NPOMN3BOANTENBHOCTM NPU BbINOJHEHUW NPOTPAMMDbI

$ perf stat ./branch

Performance counter stats for './branch':

9.929773 task-clock
5 context-switches

CPUs utilized

K/ sec

K/ sec

M/ sec

GHz [82.44%]
% frontend cycles idle [80.05%]
% backend cycles idle [61.70%]

© CPU-migrations
669 page-faults
22,507,821 cycles
8,375,398 stalled-cycles-frontend
3,536,990 stalled-cycles-backend
45,356,331 instructions

insns per cycle

stalled cycles per insn [81.60%]

M/ sec [89.54%]
% of all branches [89.99%]

8,054,207 branches
15,227 branch-misses

S R R

3.010672196 seconds time elapsed



Mpodunuposimk Perf

" I'Ionyqume MHCI)OpN\aLI,MM O 3Ha4eHUNAX 3aaHHOIo CHETYNUKaA
npon3soanTe/IbHOCTU

$ perf stat -e branch-misses ./branch

Performance counter stats for './branch':

12,388 branch-misses

3.019153892 seconds time elapsed



Mpodunuposimk Perf

" (DOpMMpOBaHVIe dHHOTUPOBAHHOIO NCXOAHOIO KOAa nporpamMmmbil

$ perf record -e branch-misses ./branch

[ perf record: Woken up 1 times to write data ]

[ perf record: Captured and wrote 0.018 MB perf.data (
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Mpodunuposimk Perf

dopmmnpoBaHME aHHOTUPOBAHHOIO UCXOAHOIO KOAa NPOrpaMmmbl

$ perf report

Samples:
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branch
branch
branch
branch
branch
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branch
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branch
branch
branch
branch
branch
branch
branch
branch

event 'branch-misses
[kernel.kallsyms]
[kernel.kallsyms]
[kernel.kallsyms]
[kernel.kallsyms]
libc-2.15.s0
[kernel.kallsyms]
[kernel.kallsyms]
libc-2.15.s0
[kernel.kallsyms]
[kernel.kallsyms]
[kernel.kallsyms]
[kernel.kallsyms]
libc-2.15.s0
[kernel.kallsyms]
[vboxdrv]
[kernel.kallsyms]
[kernel.kallsyms]
[kernel.kallsyms]
branch

for help on key bindings

Event count (approx.): 20860
path_openat

perf_event_mmap

ttwu_stat

free_pgd_range

_T0_file xsputn@@GLIBC_2.2.5
_raw_spin_lock
perf_event_task tick
viprintf

vfs_read

handle_edge _irq
put_prev_task_fair
update_curr

_ mpn_mul 1
page_add_file rmap
0x000000000000f1al
perf_pmu_rotate_start.isra.b2
pipe_wait

hrtimer_interrupt

blend_map

=
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Mpodunuposimk Perf

=  ®dopmMpoBaHME aHHOTUPOBAHHOIO MCXOAHOMO KOAa NPOrpammbi
$ perf report

blend_map
double x[n], y[n], z[n];

void blend_map(double *dest, double *a, double *b, int size, int blend)
{
push  %rbp
mov %rsp, %rbp
mov %rdi, -0x18(%rbp)
mov %rsi, -0x20(%rbp)
mov %rdx, -0x28(%rbp)
mov %ecx, -0x2c(%rbp)
mov %r8d, -0x30(%rbp)
int 1 = 0;
movl  $0x0, -0x4(%rbp)

=

for (1 =0; 1 < size; i++) {
movl  $0x0, -8x4(%rbp)
I jmpg 111
if (blend == 255) {
2a: cmpl $oxff, -0x30(%rbp)

I jne 66

dest[i] = a[i];
mov -0x4(%rbp), %eax
cltq
lea Ox0(,%rax,8),%rdx
mov -0x18(%rbp), %rax
add %rax, %rdx
mov -0x4(%rbp), %eax
cltq

lea Ox0(,%rax, 8),%rcx
Press 'h' for help on key bindings




