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http://padre.perlide.org
http://padre.perlide.org

Padrez¥ o >O—RK

http://padre.perlide.org

¢ padre-perl-ide

Piopect Home Downloads
5 %

Download: Padre on Strawberry 5.12.3.0 (v6)

S peccle stamed thes downioad

Uploaded by ot
Released:
Uploaded
Doveniloaas: 16154 Description

Fite

SHAT Checksum: 8101585633010 25 4530 Me 350eel9c 609352

WINQLIAS 5000 0 3MQ |3ielL
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http://padre.perlide.org
http://padre.perlide.org

Padre%Zinstall

http://padre.perlide.org

{& Setup - Padre on Strawberry Per M= B3

Installing

Please wait while Setup installs Padre on Strawberry Perl on your computer,

Extracting files...
C:¥.. . ¥auto¥share¥dist¥Alien-SDL¥ 1,426 _a 1ddf79e¥bin¥libogg-0-specbuild_sdl32.dll

. §padre—on—stra§
‘wberry-5123.
i O-vhexe
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Mac, Linux® A

Terminal = 2 &)

OO O funa@ubuntu: ~
File Edit View Search Terminal Help
ubuntu% s
LDe: 3.2 Documents/ runCellDesigner4.2

-1—7-'{'J7—-'{ CellDesignerd.2/
CellDesigner-4.2-linux-installer.bin* Downloads/ Templates/
examples.desktop Uninstall CellDesigner4.2@

2-tar/ Music/ Videos/

\2¢| Applications
| Macintosh HD

CellDesignerd

ersim/ Pictures/ workspace/

Public/

Cell 1q
Desktop/

&l funasoul
ubuntus |

8no EaA-F<1UF+
Bz nw(=-] (o])(a-](e-]l(1g

B funasoul m X

] 4 217
A JE~-RT 1 RD $paces.app VoiceOver 1 =% 1Y X1l.app
_ Macintosh HD J 1.3pp

¢ »
s Downloads - - P
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Or - T7OT T+ €5 .app 727 .app
N funa
E Deskicp
o\ Applications

Documents AV YT DATFLIQD 715 200

o ' £ 2
% e v
- -
TA4ADA=FT<V *o b D=0 =7 / BHT7LASbapp =
7 4 .app 7 €.app
J0RESD | REEWR. 80.58Co A
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HIRETFI ZiR-> IcimX]

Review Issue
Systems Blology
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2A2iewz glojodA
;. . HoAlem jezne

No specific organism

No specific organism
Physarum polycephalum
Physarum polycephalum
Xenopus laevis embryos
Xenopus embryos
Xenopus embryos, somatic cells
Xenopus embryos
Xenopus embryos
Xenopus embryos
Xenopus embryos
Xenopus embryos

S. pombe

S. pombe

Xenopus embryos
Mammalian somatic cells
Xenopus embryos

S. cerevisiae

S. cerevisiae

S. cerevisiae

S. pombe

Xenopus embryos
Mammalian somatic cells
S. cerevisiae

S. cerevisiae

S. cerevisiae

S. cerevisiae

Xenopus embryos

S. cerevisiae

S. cerevisiae

S. pombe

Mammalian somatic cells
Mammalian somatic cells
S. cerevisiae

S. cerevisiae, S. pombe
S. pombe

ODE
ODE
ODE
ODE
ODE
ODE
ODE
ODE
ODE
ODE
ODE, delay differential equations
ODE
ODE
ODE

(Sel’kov, 1970)

(Gilbert, 1974)

(Kauffman and Wille, 1975)
(Tyson and Kauffman, 1975)
(Goldbeter, 1991)

(Norel and Agur, 1991)
(Tyson, 1991)

(Obeyesekere et al., 1992)
(Novak and Tyson, 1993a)
(Novak and Tyson, 1993b)
(Busenberg and Tang, 1994)
(Goldbeter and Guilmot, 1996)
(Novak and Tyson, 1997)
(Novak et al., 1998)

ODE
ODE
ODE
ODE
ODE

Cdc25

Positive feedback

Boolean
Stochastid]

Delay diffe] Weet
Stochastid
Stochastid
Stochastid
Hybrid
ODE
Stochastid

Activity

Stochastic]
Boolean —
ODE

Double-negative
feedback

Cyclin

Negative feedback

il

pow N
(APC-Cdc20)
L el

Mitotic phosphorylations

CDK1 ;\PCJ\

Cell cycle |

ODE phase

ODE

s N s N

Boolean L
ODE

25 50
Time (mins)

Cell, 2011, 144(6): 874-85
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dX,

. k: X1X> ¢+ [ ' 5 —_— ~
ip =Y KeXoX: — (ko + B.X6)X yzll/_ya\/

Weel (x;
2 5 = kel + BoXe)Xy — kp X X lJTaj*T— ‘l\'
MPF(X;) B Pre-MPF - -
RN S & dX, [ X s j C X> ¢
— e —t— B M . %] €ox
; (,yc " L.YC dr { K a T X s | .’1 + (( - X
: : Lo \
el 5 25D | i nl
O a;iv‘:rﬁion : By —1 =l 4+x = - (! L, '~'.1'- ) 4 r
b o T l . dt A il i+ (=20 B
: b o f
i ka R dX- (1 - Xs) mX s Y
| 6 CdCZS - '_ baie \ 3) i . ,; 3 AL
Ve B & = - x e BT T+ X
dX, [ mXs(t—17) 1 (1 —-Xg) Xe

g e R = Ol (1 =Xg) I X,

8y Cyclin subunit
[
.. degraded k‘-

dm
dr

Cyclin
degraded
oo

= w'm(l - m/a)

MPF, Cyelin and APC

()

J Theor Biol, 2006, 241(3): 617-27
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Capabillities Frameworks 1 Dep. PMatforms

e Simulation

o Creatior

Cain

CARMEN
Cell Illustrator
CellDesigner

Cellerator

cunazsen ENZENIELIL?

CeliNetAnalyzer MATLAB MATLAB
Cellware

CLEML

CL-SBML

COBRA

CompuCeli3D

ConsensusPathDB

COPASI

This matrix was generated on 2012-01-03 (total number

http://sbml.org/

2004 5005 35003 500+ 5002 S00€ 5004 5008 5008 5010 504
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SHOBRIR

o« ZEEETILDIEE
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] l/'—'g 0)%"&: L CTHTzLM!

° DE:LI/—’/EI‘/

Table 1. chpc equations comprising the computatio E h%% ~N ‘i LYLY?

Reaction number Rate equation

Vi-IMKKK]JA(1 + (IMAPK-PP)/K)") (K, + [MKKK]))
Vo IMKKK-PY(K; + [MKKK-P])

ki [MKKK-P|-IMKKJ/(K: + [MKK])

ki [MKKK-P]-[MKK-PJ/(K; + [MKK-P])
Vs IMKK-PPJ/(Ks + [MKK-PP])

Ve IMKK-PI(Ks + [MKK-P])

ks [MKK-PP)-[MAPKJ/(K; + [MAPK])

ks IMKK-PP|-IMAPK-PJ/(Ky + IMAPK-P))
Vo IMAPK-PPINK, + IMAPK-PP])

Vo IMAPK-PJ/I(K,, + [MAPK-P])

Total concentrations: [MKKK], .., = 100; [MKK], .. = 300; [MAPK],.., = 300

NN N WV WY e

[MKK],oi0 = IMKK] + [MKK-P] + [MKK-PP]
[IMAPK],a1 = [MAPK] + [MAPK-P] + [MAPK-PP]

12F11H25HHEH
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® NTFREZELICEMIHEIN (ODE)
® D FHDHEENLBEILZU IHESEETIL (SSA)
® N FREREDZERNT el L cimMa771EN (PDE)

ODE SSA PDE

& ¥ =W BB =B ™
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SSA? PDE?

E:

REVIEW ARTICLE | MOde'lng methOdOIOQY —

Applications and trends in systems biology in
biochemistry

Katrin Mubnoer

2
S
@
kS
35
2
Q
1=

Fig. 7. Number of publications describing systems biology applied
to biochemistry in the years 2000-2010 using a specific computa-
tional modeling approach.

FEBS Journal 278 (2011) 2767-2857
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Mass-action

U1—k1 UQ—kz

-—>ﬂ—>-
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RELRI L

U1—k1 UQ—kz
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Michaelis-Menten

dP]  VinaalS]
dt Ky +[S]
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Mass-action
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Why Simulate a model?

o RERTCT(HRIET S HIIC/RIALTE R WEIEZ)FH
L7zLy

o K¥E (B5KMHE: t) DIRREZ FHI
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ODE Simulator®{ED /&

):1:4—2:1:At O




ODE Simulator®{ED /&

x + 2x At »

\dt Y, . ﬂ?ﬁg = 2x




1% VA

Tl dx I UTEE

(

dr _
dt

\_

2T

~

J
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ODE Simulator
dx

* o = 2r ZHB<>Zal—% t=0, x=1.0

4 )

#!/usr/bin/perl YZal—ya iR

60

$dt = 0.01;
$t 0.0; 45

|
§ 3 4 ) i X ‘ : i
o A _@ S - » N » " . . y - ) " : 2 oad 3 5 4 O : §o N  ur
- A g Loy ) Y Pt il - B < * iy .
P N, L ) e A Fhal 5 ) Ve y S < > - Nt » { . AL g e AL -, gt . s - s N e LAy
. . . . >
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Windows®D A
http://padre.perlide.org

u Padre. he Perl IDE

€« 92 C padre parlice org

Padre, the Perl IDE

Perl Application Development and Refactoring

Padre, the Perl IDE
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http://padre.perlide.org
http://padre.perlide.org

Padre%Zinstall

http://padre.perlide.org

{& Setup - Padre on Strawberry Per M= B3

Installing

Please wait while Setup installs Padre on Strawberry Perl on your computer,

Extracting files...
C:¥.. . ¥auto¥share¥dist¥Alien-SDL¥ 1,426 _a 1ddf79e¥bin¥libogg-0-specbuild_sdl32.dll

. §padre—on—stra§
‘wberry-5123.
i O-vhexe
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http://padre.perlide.org
http://padre.perlide.org

PadreZ 31T

http://padre.perlide.org

Debugging Tools for Windows (x64) - ‘ ’ |
DWIM Perl

DWIM Perl README
8 Padre, the Perl IDE
@ Perl (command line)

Strawberry Perl README
@ Strawberry Perl Release Notest
5 Uninstall

Related Websites

Tools
P —-—-

Google Chrome
Microsoft Visual Studio 2010 E §S |3

icroso sual Studio Xpress |z 9% RO=L /L
Microsoft Windows Performance Toolkit
Microsoft Windows SDK v7.1 FTIARETV > H—
rotvy

BEOIOVS A
AILT EB— B
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http://padre.perlide.org
http://padre.perlide.org

W Padre
I74IUF) WMR(E) WMR(S) B/R(V) Perd LIFHHULI(2) RIFR) F/lu(B V=T D« EDW)
BLEDG e XOE D R *| 6

il’!rﬁ 1
1 |

PerlS WIN1O 0% R
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®T

Autocomplete

Screen Layout v|Enable Perl beginner mode
e

TF 420284 Perl Executable:

Features

L7 A RT3 Perl Ctags Fie: Browse

Script Execution

TSPV FENIRED

FrvI=NT

Script Arguments

| {27733(S) | ) mmABIRE(A)... | | FeltL(C)
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RAOD70OY 7A

#'/usr/bin/perl
print "Hello World\n";

3¢ Pacre [J
1%?-; 2740E BEE BECS ET(Y Perl Refactor ZEFTER) Debug Tools MUEHW) ANTH)

B ERE 2 O ¥nEE e #E R E Q)i

(script.pl) IEIIFE
1 #!/usr/bin/perl

print

12F11H25HHEH



#!/usr/bin/perl
print "Hello World\n";

3¢ Padre []
IP1E REE #®EE FTO) Perl Refactor | E{F(R) Debug Tools B0 %?i"
B ERE 2o ey E RGN
Run Script {Debug Info} Shift-F5
script.pl % 9 FEETID Ctrl-F5
, FAMEEITID
Run Build and Tests Ctrl-Shift-F5
B Thie lest

stop Execution ]

-
~
<
.
-

A
-
-

< |

lRuns the current document and shows its output in the output panel. Scintilla Perl 5 [WIN 322
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#!/usr/bin/perl
print "Hello World\n";

3¢ Padre [ _ (O] X

RS MacTHLInUXTHEK LDIC mm
C  BEERE &S U TR ARG RCN

script.pl X% y ’ —
printXl¥ T&Rx1 Z1T5

TS EBHIC \n D ¥n £DI(F3

4

Hh x

Hello World

Hello World &ERTREhd

- ecintia Perl5 WIN 50 80% !@
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Mac, Linux® A
Terminal Z &y

OO funa@ubuntu: ~

File Edit View Search Terminal Help
ubuntu% s

- A-F1UT1 CellDesignerd.2/ Documents/ runCellDesignerd.2
_ - - CellDesigner-4.2-linux-installer.bin* Downloads/ Templates/
sl Applications examples.desktop Uninstall CellDesigner4.2@
= Macintosh HD CellDesignerd.2-tar/ Music/ Videos/
- Cell ignerSim/ Pictures/ workspace/
&l funasoul Desktop/ Public/
ubuntus |

8no EaA-F<1UF+
Bz nw(=-] (o])(a-](e-]l(1g

B funasoul m X

] 4 217
A JE~-RT 1 RD $paces.app VoiceOver 1 =% 1Y X1l.app
_ Macintosh HD J 1.3pp

> -
s Downloads - . P

sync
Or - T7OT T+ €5 .app 727 .app
N funa
Eoeutop MARMNIT a
o\ Applications ¥ 734 m

Documents AV YT DATFLIQD 715 200

Y 2
- —
FA4AD =T« FobD=D0=7 J BHS 729 b.ap0
7 4 .app 7 +€.4pp
30 RESD | AHENRK., s058Cs A
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Emacs, Xcode, 7T¥AMNITF o v N3 &E TIERK

#!'/usr/bin/perl
print "Hello World\n";
7>r St O1YRD  ALT

28 Javhk
2 o TFAR

e PETFZARICTS  ORT
BRARTICT D
R=IGAXTERR ORW
TENA IO VAERET D

LA7OFERREICTS

UAk..
...

emacs script.pl
(Perl 707 5 L%EL)

perl script.pl
Hello World

12F11H25HHEH 39




Z0wv k

ExcelEFDRETREY 7 b

B Microsoft Excel < Book! n Iot%
=) 7LD BRE EEY #AQ EFXQ U@ S50 oW ANTH o) g u p
NS H 9 - g MSPIv 29 | B LU
5571 v
A B
1 0 0 0
2 ) A Q ~ ) ) L ) 1.6
< . L 'simc2.csv' 4+
3 3 19 o4 ol W e
4 6 36 216 00 14 F *******X*% simc2.csv'using 1:4 % |
S L 3‘ ":l-‘- 51 &~ 4 L
6 Lo
1 » 00 2 12 L ***x i
8 200
9 100 ~ L i
10 0 - - b é . + X
+ ¥
11 0 2 3 6 3 1 + X
+
12 b . os |+, . ]
1 3 ++ *x
14 X
15 06 +++ ):K i
N
16 X%,
17 04 | X i
)':( ++++
18 x s
10 » . N o L ):e +++++ |
M 4 » M\Sheetl ) Sheat? (Shest3 / |« 2p s
- Ft
. * +-
JIUE * ++++++++++++H++H
0 * L I \H+H‘H‘*H‘H~H—FH++MMHM
0 2 4 6 8 10
JiDk 0 5 1 e g 10

M o4 b W/ERERI] YIRS \EHeeis W o : T e

jt
[ v . P s
— 5 w0
I a4t A
- .S s+ SO
} * + 1
03 * 4
% -t
* LAk & ‘ i
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#!/usr/bin/perl

print
print
print
print
print

HQ’@\nH;
u2’4\nu;

"4,16\n";
"6,36\n";
"8,64\n";

12F11H25HHEH

3¢ Padre []
Jr1E REE #FES FTO) Perl Refactor ZEfT(R) Debug Tools

B BEHE RS @ XmEEE| R eal#E|SE

script.pl X




70Oy NATF—YZHE

3¢ Padre []
Jr1E REE #FES FTO) Perl Refactor ZEfT(R) Debug Tools

BEEMCE &5 @ | XWE E| R el # | [SE

#!/USF/bin/perl script.pl X

print "0,0\n";
print "2,4\n";
print "4,16\n";

print °6,36\n";) g HARRESBRLTIE—
print "8,604\n";

0,0

Wgjeleidlgi==ig eN =
s

E I HI )
gd Jr-©C
HEHIfE )

elete
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ExcellCEY DAL

B Microsoft Excel - Book1
A I LE | FEE | ZTWM HFAD FQ VD FARD o

TINERD (T Crl+X

#I/US r/bln/pe I"l - qE-© Ctr+G

ab  Office AwFA—F(B).
BED{THE) Ctrl+V
Fest i ER L TBED T E)..

print "0,0\n"; >0
print "2,4\n"; 50
O P e A e N N :

print "6,36\n" i —
print "8,64\n"

- . - . - .

4 4 » M\Sheetl {Sheet2 fSheetd
JvF
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ExcellCHXD AD

FEFVEEIRL TR (T

A

#!/usr/bin/perl

BEO T DHZT A

print "Q,0\n"; & BEOHHE)
print "2,4\n";

print "4,16\n"; |}
print "6,36\n"; N

12F11H25HBEH



ExcellCEY DAL

B Microsoft Excel - Book1
A IrLE /BEER FRTM HFAD FXQ@ VD FARD

N EHd 19 - @ ErIMSPj??U -1 +- B I U

#!/usr/bin/perl , ' - - :

print "0,0\n";
print "2,4\n";
print "4,16\n";
print "6,36\n",;
print "8,64\n";

4 4 » M\Sheetl {Sheet2 fSheetd
JvF
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ExcellCEY DAL

THEAL 7N Y- -1/3

#'/usr/ bin / per JRY ERUET SRR FTRYENTOE,

Crad #0003, RiaT - A0k EIEELTULE .
T T —H2OR3N
T =207 WHEREERU TUZE D

. T 1 (¢ PR DR T XI5 T4 —)) o (B it iz T —2(D):
p rint @ ’ @\ n -, T AN = Al Ch i Al ama o Vo BIE fe 4 — )b FOT =30 :
- ARHEHsTR: 1 o OIrAL0Ox | 932: BASE ©&7h JS) R
prlnt II2’4\n||; p L T pan i)
p r l Nt p 4 1 6\ N ! ' : SEIRUET 807 VE1—
print "6 36\n"- ki r
. 3K,
[ o

Xy ) |

RN > 5T )

124118250 AR 46



ExcellCELDAD

552 b 77 DK -2 /3 7]
#!/usr/ bin / per 1 70 ORI EFHGELTUER, 55072 -] Fyd AT BN RN

RN IEF

T sane(E RS Tl N C——
' A L (o
print "0,0\n"; |P ) Wit

p I"lnt 1 2 ’ 4\ n I ; [ ﬁ?bﬁ[ﬂ]ﬂ}tﬂm XFCLTHRB
print "4,16\n";
print "6,36\n";
print "8,64\n";

T =ROT L E1-R

!
?
16
|7

;I
st | <E@ |[AE> ] x7e

12F11H25HHEH -




ExcellCEY DAL

#!/usr/bin/perl

print "0,0\n";
print "2,4\n";
Dilcdindiade s B e
print "6,36\n";
print "8,64\n";

L
Al o

)
S U R 3 e} - -

12F11H25HBEH

THEAL 271 D4 -F -3 /3
E-zHeOPNOT - EERLTHEZ O,

v GAZHEG)

(" w2l

" BTk | MD v I

 AIFRFSD

[GAREE] mEiRGDe, siFdsic, BiTEH
fg FER OB, EOOBEIFIICERENS

SFrRBLA).. |

5507 LEL—(E)

T
2 L
4 16

st | <Fp® | I



ExcellCHEYD AL

Microsoft Excel - Bookl
=) IrE REE #®TW #HAD FNOQ UMD F-RD U

NTEEH S 9 - @ J;J MS P M ~ B I U

Al = fx O

A RN E F

#!'/usr/bin/perl

print
print
print
print
print

AVREYID
(Comma Separated Values: CSV) I ——
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ExcelT70v k

B Microsoft Excel - Book1
H) 7E FEE FTW [HAD | BRO VLD F-RD 4

NEH392-1@ | T®
IO

#!/usr/bin/perl ]
S FEEREED.
AN

print "0,@\”"; BE >
print "2,4\n";
00 7 By I L T4 P GV o
print "6,36\n"
print "8,64\n"

- . - . - .

4 4 » M\Sheetl {Sheet2 fSheetd
JvF
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ExcelT70wvw

H37 ftf -k - 1/4 - H52071828 i B3
= | -y |

#1/us r/bin/pe ri HIIOFERRC)

i

print "0,0\n";
print "2,4\n";
print "4,16\n";
8] P B et T YW A et
print "8,64\n";

i - {EOMAELEELET.

YN ERTIHW

Laaw> | =70 |

12F11H25HHEH 51




ExcelT70v k

B3 Microsoft Excel - Book]
A Z7ALE |{EE® FRW HAQO FROQ VD F320 MUEOW A

&G d 39 -© @ MSPIVY 95 «+ B I U

#!/usr/bin/perl f”’:'

print "0,0\n";
print "2,4\n";
print "4,16\n"
print "6,36\n"
print "8,64\n"

el el Pl el el =l (7Y = DNy -
aswn = o ~

- . - . - .

16
17
18

10
M 4 » M\Sheet! (Sheet2 /Sheet3 /
A
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ExcelT70v k

B Microsoft Excel - Book]
&) ZNE K[EKE FTY HAO BFXO VD J0Q UROW A
E MS PI9H ~95 v B 7 U

#!/usr/bin/perl

orint "0,0,0\n";
DiEdndeat 2uedea SN in e
orint "4,16,64\n";
print "6,36,216\n";
print "8,64,512\n";

10 ‘
M 4 » M[\Sheetl }Sheet2 /Sheetd /
JTE
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gnuplotTZAwY bk

#!/usr/bin/perl

perl script.pl

0,0 print "@,0\n";
2,4 LOBRIRGTUTCER | print "2,4\n";
4,16 int "
G Riledilesida oM D

8,64 7 7 1 Jl(data.csv)ICRTF print "6;36\n";
print "8,64\n";

perl script.pl >! data.csv

gnup lot

gnup lot> set datafile separator “,”

gnuplot> plot ‘data.csv’

AVREREYIDIEX
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gnuplotT70OwY bk

perl script.pl >! data.csv

gnuplot

gnuplot> set datafile separator “,”
gnuplot> plot ‘data.csv’

gnuplot> replot ‘data.csv’ using 1:3

#!/usr/bin/perl

using 1:4
using 1:5

12F11H25HHEH



CCETDXRE
o PerlTTOY S LA EL G

Euﬂﬂau Q v X % ‘OI v I o4 #

script.pl >

® Padre, Emacs%
® print XX THRR
® CSV(AVVREYID)TERR

e JOvk
® CSVZHEHAD
® Excel, gnuplot

12F11H25HHEH



EBDIEWVWHD
@ Peric 7077 L%8EL

® Padre, EmacsZ #EED
® printXX TERMR
® CSV(Hh VY RXYID)TERR

e JOvk
® CSVZFZHEMHMAD
® Excel, gnuplot




ODE Simulator

dx

o« — — 2
g T =

B YVZalLb—47 t=0, z=1.0

#!/usr/bin/perl

$dt = 0.01;
$t = 0.0;
$x = 1.0;

print "$t, $x\n";

$x = $x + $dx;
= $t + $dt;

for ($i = 0; $i <= 200; $i++) { |

0 - R S e S 0 |

VZalb—yarviER
60

45

CSVTERR

J U 0.5 1.0 1.5 2.0

12F11H25HHEH
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ODE Simulator

dx
o — =20 &K VZaL—4 t=0, z=1.0

dt

4 )

#!/usr/bin/perl At DIE

$dt = 0.01;

¥t = 0.0; X, tDFJHA{E

SXas=edaa0n

et on -

12F11H25HHEH
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7~

ke 7

dx
of — = 2x|ZE< VT al—4% t=0, x=1.0
di
% N
#!/usr/bin/perl At DI :/E:LI/—:/EEII“/?}FE?
$dt = 0.01; EAICKH>TIEERDIRL
AR X, tOY)HHE EERD 2
for ($i = 0; $i <= 200; $i++) {
RisiiniRst S S s \
$dx =(2 * $x)* $dt; dx/dt = ODHA=EL
$X = $X + $dx;
$t = $t + $dt; ' .
} XEtELE &> EEPI (RS T)
¢ _

12F11H25HHEH
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y¢ Padre [ M=] B3
o FMWM) AL HD

271 IE) REE #FEES FTOL Perl Refactor ZEfT(R) Debug Tools
I EEENE R O @ XD E| e # 6O @

PO HTTEDIO «0O

. script.pl | simulate.pl x|

v

>

#!/usr/bin/perl

0 ~ "

o Q.
ct
|

~

" AN AN

B

2
3
4
5
3
7
8
9

O

Scintilla

12F11H25HHEH

Perl 5 WIN 130 92%

R 4

62



3¢ Padre [ =] B3

Ir{IE) REE #FGS FTOD Perl Refactor FEfT(R) Debug Toole ™M EIM)  AJLFH
CBEERHE R O EEEE R #QEQQ PO H#TTEDI«0

script.pl | simulate.pl % v

P
" AN AN
Moot Q.

(
AL

W m <J o, 0 b W N

SRR SRR 5 B & -
(SO

H

Noct

[ - O P o B 3
>: . J

(L. U, TO. TU7 JJ2J 707 ]

1.97,49.457691 0263 Ol o et o p=s a1 1a v
1.98,50.44684484 680Eeisli=inizh Gty
1.99,51.455781743831

2,52.4848973787087

HIIE

| G¥Documents and Settin 957 (77 (E) Scintilla ~ Perl5  WIN 130 92% R 4
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B Microsoft Excel - Book2

) I E REE FTM HAD F]ROQ VD 4320 kW AFH BRelE AN LTHEEN
NEHIS 9 -@ §:MSPI) > B Z U|E=SZ=M|M % 2 %40 EF =
e i ol f
A | B C D E B G H I J
1 0 1
2 0.01 1.02
3 002| 1.0404
4 0.03| 1.061208
5 0.04| 1.082432 . . .
6 0.05| 1.104081
7 0.06| 1.126162 60
g 0.07| 1.148686 50
9 0.08| 1.171659 40
10 0.09| 1.195093 30 * 51
11 01| 1.218994 " o0 "
12 011| 1.243374 5
13 012| 1.268242 . , ,
14 013/ 1.293607 0
15 014| 1.319479 0 0.5 1 1.5 2 2.5
16 015| 1.345868 n n »
17 016| 1.372786
18 0.17| 1.400241
19 018| 1.428246
4 4 » M]\Sheetl {Sheet? /Sheetd / |« |
a7k
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Mac, Linux® A

emacs simulate.pl

perl
gnup’
gnup’

simulate.pl >! data.csv
ot
lot> set datafile separator

gnup

12F11H25HHEH

lot> plot ‘data.csv’

dd

4

”n



dx
0—22
pr r =R <

(V#include<stdio.h>

int main(void) {
ileniatalial

double dx;

double dt = 0.01;
double t = 0.0;
doublesXe=alc0:

12F11H25HHEH

\_

emacs simulate.c
gcc -Wall simulate.c

./a.out >! data.csv
(70w ~iEPer iRk & EER)

; for'(i.=_0; i <= 200; i++) {

CadvINA Sl gcc,
MSVC, LLVM Clang%




2EHETI

d[A]
—— = —klA
(#!/usr/bin/perl N | d| B
diB| _ k[A]
$dt = 0.01; dt
$t = 0.0; > <
Gl —— \
$B = 0.0; Alp = 1.0
 $lGi=alinbis | :
for ($1 = 03 $i <= 200; $i++) { [13-0 0.0
print "$t, $A, $B\n"; =1 5
$dA =[— $k * gﬁJ* $dt; { )
$dB = $k x $A)x $dt;
$A = $A + $dA;
$B = $B + $dB; A B tZE L > EEPI(CRST)
$t = $t + $dt
L ol
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12F11H25HHEH

2EHMETI

+
T

*
+
+
+
+
+
+
+
+
+
+
+
5
%
+
+
+
+
+
+
+
+
it
4
+

¢

'data.csv'

' | s
data csv usimgass
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C=S&hR

| (T
alill

( #include<stdio. h> A ~
int main(void) { emacs simulate.c

int 1: :
double dA, dB; gcc -Wall simulate.c
double dt = 0.01,; |
e ./na.out >! data.csv
double A = 1.0: (70w hiEPerhk & [EER)
double B = 0.0: L )
double k = 1.5;
foia i b bipasy 2005 it hd

-
. -

12F11H25HHEH



ITHEFI

A k1 Vo = kz
Ill——4llr——4ll
dlA] d|B] dlC]
WIS SRS T4 ML SNSRI TR
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(#!/usr/bin/perl

$dt
$t
($A
$B
$C
$k1
$k2

SO0 RrRRIOS

-
o
© 5
-
=~
> A
~+ -
I

Perlhi

0; $i <= 100; $i++) {
"$t,$A,$B, $C\n";

$vl = (SK1 * S$A;
$v2 =|$k2 * $B:
e :!,’.-;A S==nl == .,- """" ~

12F11H25HHEH

v = ki[A]
vy = ko|B]
dA] _
A
d|B]

TR kL
dc]
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¥

eSS
+
*
o
+4+ iy
+4 -+

+++ -+
Ry
g
|

T
'data3.csv'

H"'‘H‘H‘0-0--#—&—f-;-.1_._¢_,.4_+++-H-Jririrrr

1
4 5 6

7

8

9

72



-
#include<stdio.h>

int main(void) { CEEEH&
int 1i:

double t = 0.0;
double dt = 0.1;
double v1, v2;
double A = 1.0, B =
double k1 = 0. 5 k2

for (i = @0: i <= 100: i++) {

print iU, Slfe. Slf, osli\n!, t e A. B, C).
T P k1 * A

12F11H25HHEH



ffunction xdot = sim3(time, x) <W
xdot = zeros(3,1); 3757;&@7;& MATLABH&
Kkl = 0.5;
2= 0.5 FIZAE | [sim3.m
if (nargin == Q) AN Figure 1
XdOt(l) = 1.0; % A File Edit View Insert Tools Desktop Window Help
xdot(2) = 0.5: % B Ede h NRNO9L(E- 2 0B a
xdot(3) = 0.0; % C
else
D= (] )
Bt (52200
Ge= (o)
vl = k1 x A;
V28 =rdlc sk B
xdot(1l) = -v1; % dA/dt
xdot(2) = v1 - v2; % dB/dt
xoloiuEEHiR=8stv % dC/dt
\gnd, 5

>> plot(t,x) odepkg TH A]

12F11H25HHEH 74

[» [t,x] = ode23(@sim3, [0 10],sim3); ] Octave-Forge
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Circadian clock model

@ MRNA(M)DEEIEADY VINVB(P)ICE->T
mElEhs

@ VB TY VNV BR)ICEHIERE NS
®F / R BENZNMIEE / KRAICEZE=NS

1
dt 1+ (P/h)"

—aM,

%:SM—(d—{—u)R-{-vP,

((ii—}:zuR—vP.

Kurosawa et al. J. Theor. Biol. (2002) 216, 193-208
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Circadian clock model

dM 1

& " 1x@my

%st—(d+u)R+vP,

(:l—}t)zuR—vP.

per-gene

Translation

Kurosawa et al. J. Theor. Biol. (2002) 216, 193-208

12F11H25HHEH




Circadian clock model

dM 1

& 1remy M

%
d

t=sM—(d+u)R+vP,

i—ft)zuR—vP.

L/ (1+ (P/h)**n)
n'

- ER N By P ER pmtcm
| (P)
0.5 )
—_— )
r-mRNA

)

dR

Translation

Kuro aM Theor. Biol. (2002) 216, 193-208

12F11H25HHEH




$t = 0.0;
$dt = 0.01;
# Parameters
$a = 1.0; $s
$u = 0.1; $h
S ngi=aA40.

# Molecules
$M = 0.5; $P

12F11H25HHEH

[#!/usr/bin/perl

# Time varlables

PerlhRk

1.0; $v = 1.0;

0.5;




Circadian clock model

Nucleus w
| per-gene | Transport

PER-protein
R

Transcription

Translation

12F11H25HHEH 80



Circadian clock model

T T
v iawaZ.csv’ using 2:4  +
T R
+++++
+++++ -
Nucleus - oy,
++++
+

| per-gene | Transport il

Transcription PER-protein
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(#include<stdio.h>
#inc lude<math.h>
int main(void) {
int 1i;
/* Time variables x/

/* Parameters x/

double a = 1.0, s = 1.0,
double u = 0.1, h = 0.01;
double n = 40;

/* Molecules x/

double M = 0.5, P = 0.5,

double dMdt, dRdt, dPdt;

o ; rint'f ( IIO/.O._-L.f’ .-..O/O-JL.f ’ -O/Q:Lf ’

12F11H25HHEH

double t = 0.0, dt = 0.01;

d

R 5

for (i = 0; i <= 2500; i++) {
SLf\n"

’ ti MIPIR); e ey e b




(

A
function xdot = kurosawa(time,Xx) MATLABH&
xdot = zeros(3,1);
a=1.0; s =1.0; d=1.0; v=1.0;
u=2=2.1; h=0.01;
n = 40;
if (nargin == 0)
xdot(1l) = 0.5; % dM
XiolQiGdmi=ut0 ab =2 d P
xdot(3) = 0.5; % dR
else
Mgkl
Ras=ipd( D)
Récspalai:
xdot(1l) = 1/(1+(P/h)~n) - axM; % dM/dt
xdot(2) = WkR — VP .. dpsdt | [kurosawa.m
xdot(3) = sxM — (d+u)*R + vxP; % dR/dt
end: Octave-Forge
© * odepkg THH]
($> [t,x] = ode23(@kurosawa, [0 10],kurosawa);
== plot(t,x)
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o ZIEETILDIER

¥Ialb—>3Y

] l/'—'g 0)%"&: L CTHTzLM!

v=ab—3y
ENZENITLIL?

Table 1. Kinetic equations comprising the computational mode
MAPK cascade.

dIMKKK}Vdt = v,-v,

d[MKKK-P|/dt = v,-v,

d[MKKJ/dt = vg-v,

dIMKK-PJdt = vy + vg — v, — Vg
d[MKK-PPJ/dt = v4 — vs
dIMAPKJ/dt = vyp-vs

dIMAPK-PJ/dt = v; + v — vg — Vo
dIMAPK-PP)/dL = vy — vy

Moiety conservation relations:
IMKKK e = [MKKK] + [MKKK-P]
[IMKK]t = IMKK] + [MKK-P] + [MKK-PP]
IMAPK]..a = IMAPK] + [MAPK-P] + [IMAPK-PP]
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#&1 _'I'ET d)li?%:\n '

o i5E sARES
o FEINH R (HRE LERE)
o SMEMI THYI D

® 5x= L TaylorER & XA iR
o EL\(stif)WP HIERN (BEEE. BEE)
o ELE D FHAT
o XE
o AAHRGEELHBREDONL—FRA7T)
o SE{IL(ZIIVXL, BE. I\—RUx7)




EuleriE& iR

dx
I _ _
L = €t
9)
9

0 t

12F11H25HHEH




TaylorEER & Euleri:

1
r(t + At) = z(t) + Ata’ () |+ 5Azt%:”(t) o A3z (¢)
CZETTHBYI- I ot %At”az(”) (1)
DhHEuleri® 4l

d =0

[_zv a QxJ 5405
dt

2x At
e 154108E = O(AL?)
- AHIEEL/2ICT IS
REldl/4

0

12F11H25HHEH 88




Runge-Kuttajx(4x)

12F11H25HHEH



Runge-Kuttajk(4R)

p(t+ At) = (1) + Ata’ () %At%”(t)

5D RE

541082 = O(At°)

ZHEZzl/2lcIThid
=3 1/32

12F11H25HHEH




Runge-KuttaiZ & iR

dx
— = — —
7 (t=0, z=1)
oy HEHIFHEIFAEICRS D, 16D EE%Z
L — € INEL TES-OBEIEBEIRICH E

12411 A25HHEH 91




4 )

#!/usr/bin/perl
it = .1; PerlhR
$t = 0.0;
$x = 1.0;
for ($i = 0; $i <= 100; $i++) {
print "$t, $x\n";

' $d1 = &dxdt($t, $x) * $dt; )
$d2 = &dxdt($t+$dt/2, $x+$d1/2) *x $dt;
$d3 = &dxdt($t+$dt/2, $x+$d2/2) *x $dt;
$d4 = &dxdt($t+$dt, $x+%$d3) * $dt;

C$dx = ($d1 + 2x$d2 + 2x%x$d3 + $d4) / 6; |

12F11H25HHEH



(

#include<stdio. h>

M
T
ol
Ol
=h

double dxdt(double t, double x) {
(double dxdt = x; /x dx/dt = x *x/ )
return dxdt;

}

int main(void) {
e Lt
double t = 0.0, dt = 0.1;
double x = 1.0;

double dx, d1, d2, d3, d4;

folakic=afiios=al A0 airi)od
piRinGi(EskESli) N
- dl = dxdt(t, x) * dt

g = - v

:

12F11H25HHEH



) Y=

o BHEE (EZItETD 2 DIET 2(t + At)HRE3)
Q[Euler,t) Runge-Kuttaix, Adams-Bashforthix

o IEWLWHDAREDADEEITZEWHEMT 5)

o REKDEZ dx/dthIEZICK =L TEHT ZET)L.
dx/dt, dy/dtDA—F—DHKZEL ERRSETIL

@ [BEE (z(t + At) ZKRDHBDIC x(t + At) HBE)
o |#%iREulerix) Adams-Moultoni%, Geari&
o fEWLWVH D AIER [CXT I

o EXHHEE (F: BIEMS, LUDEE, — 21— bk iE, etc.)

12F11H25HHEH 094




Euler;Z& ZiBEuleri®
dx

E = —1ox (t=0, x=1)

r — e 19t ZBBICL>TREALEICE S, KBTS

%3iBEuler
Euler
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) R =Y S

Figure 0

"BIOMDO00000000S .dat” usi 1:2  ee—
"BIOMDO000O00 datf usi W3
"BIOMDO00

-de+139

-6he+139

-Be+139

-le+140

-1.2e+140

-1 4e+140

-1.6e+140

Runge-Kutta dt = 0.0001 Backward Euler dt= 0.1(RK®D1,000Z)

Tyson JJ.PNAS 1991 15;88(16):7328-32.
Modeling the cell division cycle: cdc2 and cyclin interactions.

IFUWEZ1S S C EDAATRE
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http://www.ncbi.nlm.nih.gov/pubmed?term=Tyson%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=1831270
http://www.ncbi.nlm.nih.gov/pubmed?term=Tyson%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=1831270

Eﬁﬁ%ﬁ“j] le'vﬂ7ﬂ5%tﬁiﬁlii

RK435-2R 30M steps 184 sec. Backward Euler dt= 0.1, 0.71 sec.

Tyson JJ.PNAS 1991 15;88(16):7328-32.
Modeling the cell division cycle: cdc2 and cyclin interactions.

FEADZALGRIDEBPHERILEZZEHMEDRD
FHZzRILE, FENEBEDITHULIRD
~H.H.Robertson~
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http://www.ncbi.nlm.nih.gov/pubmed?term=Tyson%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=1831270
http://www.ncbi.nlm.nih.gov/pubmed?term=Tyson%20JJ%5BAuthor%5D&cauthor=true&cauthor_uid=1831270
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o i5E sARES
o FEINH R (HRE LERE)
o SMEMI THYI D

® 5x= L TaylorER & XA iR
o EL\(stif)WP HIERN (BEEE. BEE)
o ELE D FHAT
o XE
o AAHRGEELHBREDONL—FRA7T)
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XL EODRBINS?

$pi = 3.14;

S E—




X9 I3EFR

#1include<stdio.h>

-
v — g ~

int main(void) {
Lt e

float sum
float f =

. legla

"

12F11H25HHEH



‘FENINE R IRED

® 10:(E#,

® 123400000 = 1.234 x 10°

o / 3
| e RO TATY ) 28 O T P R s

ol 3
- L
' ‘« »




float#!
i R e

® 11011000000 = 1(1017) x £
@ 0.0000010101 = 1 X
5B (1bit)

float® = 32bit

-0111100101010000000000000000000

HE&ED (8bit) {REER (23bit)

W JSHER - 127
X 2

floatdfE = (-1)° x LIREKER

12F11H25HHEH 104




[ ]
X

2—1
2—2
2—3
2—4
2—5
2—22
2—23

0
1
010
..|0
0

2—2
W) Jow
— 0.25
j 0.0625
0.3125




doublef
5 R

® 11011000000 = 1(1011) x 419
® 0.0000010101 = 1 X
5B (1bit)

double® = 64bit

FSEER (11bit) IREER (52bit)

124118250 HER 106




0.1Z2EHTRY &
0.1¢10y = 0.000110011001100117... (5

#1nclude<stdio.h>

int main(void) {
ol teaid s
float sum
float f

T

12F11H25HHEH



fEfEE (double) THEHEH
0.1(10) = 0.0001100111001100117... ()

#1nclude<stdio.h> |

102D 0.1 &

1int main(void) {

i s 21 EZTC L 1BIR/IVER
double sum = 0;
double f =1.1;
for (i = 0; i < 10; i++) { OK
sum += f;

¥ ./a.out
printf("sum = %Lf\n", sum); SIT=TES e
return 0;

¥

124118250 HER 108




FENNIRE: X

0.1(10) = 0.(1001110011[0011(0013...(2>

float f =
double f =

e HiF

F (float) 5]

Zh

=W (B %1356 or 71i7)

@ 0.1£D0.1250AHVBELHEW(1/2" FEFEE)

CEZFZ=ESEST

. floatldEElF 5
® ﬂoat<‘.:doubled)a'l'%ﬁf'a'id)%ti(’%ti)tib\
® Perl&EZD RV VU7 KE

0 VI aL—9YDERENMIBENMELRINE

Sl KBERE




Fi#xk: JavadDdouble

volatile double x, y, z, d;
public void doTest() {

X = 9007199254740994.0; /*x 2753 + 2 %/
y = 1.0 — 1/65536.0;
== et
) [Py PR &
System.out.println("z =" + 2);
System.out.println("d = " + d);
b
Zz = 9.007199254740994E15
d =0.0 OK
gij 4.3.3 on z = 9.007199254740996E15 e
Linux/x86 d =2.0
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HESTETOIEE A &l
o IFE
o HIFE(IITCH (CEFELS float X, double O)
® Euler;Z Tl UTIZE®H Runge-KuttajEFHE = &K
o BREEENAIE>TREEKT S &good
CESEBIZEED rand() IO WVWEWS
MT(Mersenne Twister)ZEORBEHAE. BFEZHD
R EL B ER IR ZFIAINRE
® SUNDIALS, LSODA, GSL 2 EDZ 1 75 ") ZFIH
o EE
o SR{ILDEIICTEEDIRIE%E!

o EHERMITEERULLBEWVWERUVTGELZSRLY
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> = Y DEVSH
~ —_— —
........ R i —— 1. BIEET /LSS
] = 2. YZ2L—Y3y
Z0Ov bk
= . BT (HhiE)

| VA s

EE LA L & & %

=

wwwww

‘‘‘‘‘‘ v out  Show All Mide A

vcleNum ber b ParticleNum ber ¢ Part i ieNurrber
Particle numbers plot

77 18 (72 )1
1. 5
2. ELWpPYE

7 )L’z B F AR EED
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wmE

dx

CHEBETYIAL—VTY
EET. © = e LHE

* SUNDIALS (CVODE)
“ LSODA
* GSL 3F

FEHL TV EESTE
SA4 7S UDBREENT
Whld K3k
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EFILDOBFIA

® 230l LDSBMLX LY 7 b7

® http://sbml.org
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http://sbml.org
http://sbml.org

LY
1%55
® EHHATENDVHEERBEZESEITLU»EL
® ¥R AER. IRV, BEEFEDFER. etc.

® SBMLOINXRTDEHFRZmHBEI(TAMNZINALEK)

5 LIDSBMLSIm: The library for simulating SBML models

Latmst relomse | £.0, redssnd 4eh Aord 2012

L1DSEMLSIm erables

Owsiview

LA Srw i 8 Mrary S ernaaiing a0 MM wade whad ielarvt Ordeary Offerendin §austans (OO04)
| DA, T ey s gue cwemand bre Lok e s A7 13 ad 80 SAML o e e
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# Example Python code

from libsbmlsim import x

r = simulateSBMLFromFile( 'sbml.xml', 20, 0.1, 10, 0, MTHD _RUNGE_KUTTA, 0)
write csv(r, 'result.csv')

http:/ /fun.bio.keio.ac.jp/software/libsbmlsim
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http://sbml.org/Facilities/Online_SBML_Test_Suite
http://sbml.org/Facilities/Online_SBML_Test_Suite
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