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At Julia
N
- Hello world!

4 AN
printin( “Hello world! ” )
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- MIT License (2009-)

o Library-Friendly: C/Fortran/...shared libraries
o http://julialang. org/downloads/ Do
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D:\doing\JuliaPro>julia

- ) A fresh approach to technical computing
Documentation: http://docs.julialang.org
Type "help()" to list help topics

|
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1 |
| |
|

Uersion 0.1.2
c4b3649-WINNT-i686 (2013-03-08 11:45:11)

I I [
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I__/

julia> println(“”Hello world!™)
Hello world!?

julia> _

D:\doing\JuliaPro>julia helloworld.jl
Hello world!

D:\doing\JuliaPro>
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AR5 &4

WA 5 & % A = rand(5,5)
B = rand(5,5)
C=A+8B
printin( “C="

d:\doing\JuliaPro>julia abc.jl

C=

2x5 Floaté4# Array:
0.35153 1.35792 0.919092 1.091395
1.06616 1.0687 1.73046  0.495719
1.13779 0.931572 0.714584 0.8638664
1.37703 1.18236 0.912171 0.359207
1.153575 1.03046 1.00354 0.230082

Hello world!

d:\doing\JuliaPro>

, C)
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gty [ X=Ly=2
X<y
printin("x is less than y")
X >y
printin("x 1s greater than y")

printin("x Is equal to y")

d:\doing\JuliaPro>julia test.jl

x 15 less than y



http://julialang.org/

£ A A2 5 &4

18 I 4 #)
| <=5 print(i+=1) end
printin(";")
fori =15 print(i) end;printin(";")
fori |n [1,4,0] print(i) end printin(";")
d:xdninthuliaPrn}]u11a test. )l

123456 ;
12345 ;

140 ;
foo
bar
baz
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Type
Int8
Uint8
Intl6
Uintl6
Int32
Uint32
Inte4
Uint64
Int128

Uint128

Bool
Char

Signed? Bits
v 8
8
v 16
16
v 32
32
v 64
64
v 128
128
N/A 8

N/A 32

Julia &, KA 3 £ ek,
W ZEE (Any)
KA, EFHHmER
HHSEEREEE
R AR T M

Type Precision  Bits
Float32 single 32
Float64 double 64
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- J? = [1//3,3//5,7//9,8//3,2//7,9]
oriina
: fﬁﬁ printin( "double ai - ", 2i)
BIE RS end
EE

Ca = ,’Cb:2

printin(ca + cb)

= "/uli5, a pretty language'”
printin( )
printin( s[* ~],s[ - -
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: d:\doing\JuliaPro>julia test.]l
type !?omt{ J Pnint{Int3E}(123,’+55)
X T Point{Int32}(456,123)

y..T p1+p2:=(579,579)
end
01=Point{ 1123, 456)
n2=Point{Int32}(456, 123)
orintin(pl);printin(p2)
orintin("pl+p2=($(pl.x+p2.x),5(pl.y+p2.y)) ")
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Julia?g ¢4 i& 47 s &

Fortran Julia Pyvthon Matlab Octave R JavaSeript
GCC b1d Ro V8
1o2bidsa7  2.7.3 o1ia 3.4 2.14.2

4.5.1 ! ' 2.6.6.11
fib 0.28 1.97 45.03 1587.03 2748.74 275.63 2.0%9
par3se_int 9,22 1.72 25.29 a46.67 T7364.87 353.48 2.55
quick3aort 1.65 1.37 9. 20 133.46 3341.94 T08.76 4.495
mandel 0.7a 1.45 34.88 T4.601 a88.74 184.71 T.62
pi_sum 1.00 1.00 33.64 1.46 457 .26 253.45 1.12
rand mat Stat 2.23 1.85 29.01 T.71 31.04 12.66 5.53
rand mat mual 1.14 1.00 1.75 1.08 1.93 9.58 45,82

Figure: benchmark times relative to C (smaller is better).
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J
function sum(array)
s=0
foriin array d:\doing\JuliaPro>julia test.jl
S 4= ] [1, 3, 7. 8, 2, 4, 3]
sum: 28
end 4
S
end
c=1[1,3,7,8,24,3]
printin(c)

printin("sum: ",sum(c))
f = +; printIn(f(c[1],c[2]))
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i IC/FORTRAN % & & % &

LA R

LIV TSIV Y
Windows #
Linux &

A A g 42
#.1% & &4 (dlopen)
& E & ¢ & # (dlsym(libc, :sum))
EX BN -
#1534 % (ccall)

A 4 51 3 A
FFTW, BLAS
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.
0 //C &5 R x4% (testdll4julia.o)
#include "stdio.h"
__declspec(dllexport) int sum(int a, int b) {
return a + b;

}

0 gcc -shared -o testdll4julia.dll testdll4julia.c

§ ===
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//Iulia& 5 &5 x 444 (testclibjb
libc = dlopen("testdll4julia®)

rs=ccall(dlsym(libc,
:sum),Int32,(Int32,Int32),6,7)

printin("sum of the two number is " rs)

d:\doing\JuliaPro>julia testclib.jl
sum of the two number 1s13

d:\doing\JuliaPro>
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mean(v [region])
std(v [, region])
stdm(v, m)
var(v [, region])
varm(v, m)
median(v)

hist(v/ nJ]) — e,
counts

hist(v, e) — e, counts
histrange(v, n)

midpoints(e)
quantile(v, p)
quantile(v)
cov(wnl[, v2])
cor(wnf, v2])
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Julia<T s34 % 32 3 ACPU4CPU ¥ & % i+ 4 4 =
CPU = iq) ¢ & 15 4& A A 3 o B U4
7 A et B 5

Remote references: an object refer to an other object
Remote calls: return a remote reference

%A & A
remote_call() @spawn
fetch() @spawnat
remote_call_fetch() @parallel
nprocs() . o
addprocs() http.//docs.JuImlang.org |

addprocs _local()

321 G
e S~ ¥
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busMeanZ = Array(Float32,X.Y)
fori = 1:X
forj = 1Y
fork =17
busMeanZ][i,j] += buslnter]i,j k]
end
end
end
busMeanZ = busMeanZ/Z
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AR e R const X=4000;const Y=40; const Z=200

const NP=4; XX=1000

AmaEE ()  addprocs_local(3)

B2 R 4 obInil=busIni[1:XX,1:Y,1:7]
obIni2=busIni[XX+1:2XX,1:Y,1:7]
obIni3=busIni[2XX+1:3XX,1:Y,1:7]
obIni4=busIni[3XX+1:X,1:Y,1:Z]
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R OB E P RS AN
wRAR GHT)

require("ys,l")

rysl=remote_ca
rys2=remote_ca
rys3=remote_ca

rys4=remote_ca

(1.ys,
(2,ys,
(3.ys,
(4.ys,

o

o

o

o

oInil, XX,Y,Z)
oIni2, XX,Y,Z)
oIni3, XX,Y,Z)

0Ini4, XX,Y,Z)
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julia # 1742 &

AN B oInterl=fetch(rysl);

oInter2=fetch(rys2);
oInter3=fetch(rys3);

O O ©C O

oInter4=fetch(rys4);
PABE (HE) obInter=vcat(pblnterl,pblnter2,pblnter3,

oblnter4)
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require("zmmean,jl")

rzml=remote ca
rzm2=remote ca
rzm3=remote ca

rzm4=remote_ca

(1,zm,
(2,zm,
(3,zm,

(4,zm,

wait(rzml);wait(rzm?2);

walit(rzm3);wait(rzm4);
pbMean=vcat(fetch(rzml),fetch(rzm2),
fetch(rzm3),fetch (rz_m4)_.),;;

D

pInterl, XX,Y,Z)
pInter2,XX,Y,Z)
pInter3,XX,Y,Z)

oInter4,XX,Y,Z)
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CPU: AMD Phenom(3t #) II X4 960T
3.0GHz - 4%
WH&: 4GB (5% DDR3 1333MHz)

OS: ubuntu-12.04.2-desktop-1386
Julia: 0.2.0
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T H#EH (F47

processor number: 1

=TT 38 4 B3k (B AT & B K (sub in V)4 Bf =
elapsed time: 11.666052409 seconds

=11 & BB 4T £ K (mean in Z)# B =
elapsed time: 11.810904218 seconds

41t 23.58s
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it E 0 (#47)

WAz s FE e 2.701658239 seconds
processor number: 4

A2 %] o 0: 0.340269018 seconds
FATH A #£ 1 2.015043338 seconds
I at e #E R 24313143 seconds

===finished===
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mean () 4% 1t BOUR (PHM)

function zm(a::Array,x:Int32,y:Int32,z::Int32)
b=reshape(a,xy,z)
zmmean=Array(Float32,x,y)
fori=1:x
forj=1liy
#for k=1:z sum[ij] += b[i,j,k] end
zmmean([i,jJ]=mean(ali,,1:z])
end
end
#sum/z
zmmean
end
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mean () & #4444

£47 - --  11.67 11.81 23.58
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Julia %% &

HE R 1 Process
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Editer Process
User manager Sessions Process
Session mapper Controller
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# 4+ 2 #OpenBLAS

4 RCPUJ Rl e b 2 e
Intel MKL, AMD ACML, IBM ESSL
AR/

ATLAS
A& MR, PERE— MK
GOtoBLAS
FTICgwiitl, sOuscil =EE
T /& % Kazushige Goto 20104EF
W . -

20114E4] X E2OpenBLAS ===
T GotoBLAS2 1.13 BSDJji "R
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Performance (MEFLOPS)

OpenBLASH 4% 4 -+
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Figure 11. Multi-threaded Level 3 BLAS Performance (NP=4)

Zhang Xianyi, Wang Qian, Zhang Yunquan, Model-driven Level 3 BLAS Performance Optimization on Loongson-3A~
Processor, 2012 IEEE 18th International Conference on Parallel and Distributed Systems (ICPADS), 17-19 Dec. 2012
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OpenBLASH 4% 4 -+

Intel Sandy Bridge CPU
5intel MKL#H 4

DGEMM Benchmark (single-threaded)
Performance [GFlop/s] vs. matrix size (A= 10000, N =6000, K =64.80. ....384)
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OpenBLAS (Sandy Bridge)
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DGEMM performance on Intel Core 15-2500K (Sandy Bridge) , Windows 7 SP1
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https://github.com/xianyi/OpenBLAS
https://groups.google.com/forum/
https://groups.google.com/forum/
https://groups.google.com/forum/
https://github.com/xianyi/OpenBLAS/issues

