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Padrez¥ o >O—RK

http://padre.perlide.org

¢ padre-perl-ide

Piopect Home Downloads
5 %

Download: Padre on Strawberry 5.12.3.0 (v6)
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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
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ubuntu% s
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HIRETFI ZiR-> IcimX]

> “Review Issue
= Systems Biology

" 2hz2iewz g1ojodA
S _HEAI6M [22n6

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

Delay diffe] Weet
Stochastid
Stochastid
Stochastid
Hybrid
ODE

Stochastid]

Activity

Stochastic]
Boolean —
ODE

Boolean Double-negative
Stochastic} feedback
ODE j

Cyclin

~

il

@iy recouc
N—
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Negative feedback
p~ e —

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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04' Delayed X | mXs | |
activation : = U2 X < -
. . L A‘. 4+ mX ) .I_' -+

|

. K ’
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B, X

mXs(t — 1)
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. E 1 .
®e degraded ! | K, +mXit T)_ Js 4 (1

o, degraded = um(l - mja)

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
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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]
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s =l 1V
® VZaL—yayUictWHRERR)

® HRIL Lotka-Volterra model
® KFEDFHI
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® NFiE

® BFi=

v==alb—>3y

Rzl UTc B 731230 (ODE)
® NTFHOERNLBELZ

EDZERND

ODE
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B0 HEIN(ODE)
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HEZETETIL(SSA)

® T TFHDEZETIVE
® FRILICEK BT FHDEZRTE

EfIRMETIEE <. BERUEZEND /RS
® 3EREmY

(it
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HEZ=TETIL(SSA)

® 7 FHDEIZETIVLE
A: 300 A: 298
B: 200 » B: 198
C: O Cieaiia
SSA
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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
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Michaelis-Menten
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Mass-action
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Why Simulate a model?

o RERC(HRIET S HIIC/RIALTE R VWEIEZ)FH
L7zLy

o K¥E (B5KMHE: t) DIRREZ FHI

REEL ey IARE2 Py TAFES P - - - e AREX
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BIESHENSDERBA

o FEMTRYICHR [T 78 LV
o Lt+1 %Z& Tt B3R B UD IR VVEF

REEL ey IARE2 Py TAFES P - - - e AREX

o MEETR
o HERETI
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ODEY=al—%I&
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ODE Simulator®{ED /&




ODE Simulator®{ED /&
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ODE Simulator

dx

i =20 ZHB<>Zal—% t=0, =10

[

#!/usr/bin/perl YZal—ya iR

$dt = 0.01;
$t = 0.0;
5 2 ) =

ol -
m—k R '.:, b et e - [

T'-""?-. N
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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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PadreZ 31T

http://padre.perlide.org

) Google Chrome
: _ ) CellDesignerd.l
@ Windows Update ~
Windows HA04 —

| Fenrir Inc >

J0USLOPOCALEREDSRE -

& 7095LE @ Strawberry Perl A

| Fenrir & Co

era

ame

| Related Websites

[ Tools

Perl icommand line)
Strawberry Perl README

otrawberry Perl Release Motest

Owner DOAA ..

Ldy =y L—rn £1 1%
J ﬁl"';“ r ;j..)l .:J'B:J' '-.g,-l...

i5! Uninstall
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3¢ Padre [ =] B3
271 ILE) REE #FEG FTO) Perl Refactor ZFE{T(R) Debue | Toole B AJLFHHD

(BEAHE R Ce rEEE a2 2 B T 00 0

Key Bindings
script.pl Regex Editor ¥

!/usr/bin/perl Module Tools

Plug-in Manager
Plug=in Tools

-
-~
—
.
-

A
-
-

< i

Edit the user preferences Scintilla Perl5 WIN 10 0% R 7/
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=T
WiT)5A-2

Fies and Colors

Perl Auto Complete
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X9 IIERTE

T2l h | MEOkE230b: saptpl|
Perl nterpreter:

A B0 |8

AON-FT ¢ 1HN):
-l<dr>

SRFIHTERIMT

BFHRESERINT
3 -w

™ Use external window for execution

FrvI=NT

- |(31¥'§§>(§)| dvanced... I Fo ATL(C) |
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RAOD70OY 7A

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

1*# 2740E BEE BECS ET(Y Perl Refactor ZEFTER) Debug Tools MUEHW) ANTH)
BHERHE 2 O @ ¥nEE R & EeroHi

(script.pl)
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#!/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 TRV ARG RN

script.pl X : ' —
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 O funa@ubuntu: ~

File Edit View Search Terminal Help
ubuntu% s

- -1—7"'(')7"{ CellDesignerd.2/ D uments/ runCellDesignerd.2
Cekloemgner 4.2-linux-installer.bin* llu‘d‘/ Templates/
Appl'catlons examples desktop Uninstall CellDesigner4.2@
Mac|ntosh HD Cell l"]'f;.:-t-:l'/ ul'l"/ i-dCOS,
L..i ignersSim/ Pictures/ workspace/
&l funasoul Desktop/ Public/

ubuntus |

aeno B A-FsUT«
l‘l 7.E=IU~I"‘) = -] .7or,l‘5 llv'] oo

B funasoul m X

] ¥y
JE=hF1 A2 Spaces.app VoiceOver 1 -7 1 U X1l.app

| Macintosh HD ¥ 1.3pp

»
s Downloads - . e

sync
Dropbox TOT T+ C_5.app 727 .app
N funa
E Deskicp
o\ Applications

Documents 1 /Y = N.2pp DATFLIQD 715 200

Y 72
o —
1 AD2A=FT<V b D=0 =7 J B 7S -app
T 4.app 7 £ .app
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Emacs, Xcode, nanoZi & TIERK

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

emacs script.pl
PR PTRRN () BTN o (W Yoy A o [ M R0 o i
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Z0wv k

ExcelEFDRETREY 7 b
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B Microsoft Excel < Book! n I t%
=) 77D SERE #$AQ BRQ U@ S0 wsFOW ANTH g u p o
BE=A" A B K E MS P99 «9 « B I U
H 271 - ~
A B
1 0 0 0
A 0 L J 1.6
2 . = r 'simc2.csv' +
3 4 16 04 00 ¢ 'simc2 csv. using Lideernoriont
4 'j 3? 51 (§ S0( 14 **x******wwméﬁﬁ“"g L4 x|
5 | 8L 64 912 400 ,
& - * !
. » 30U 2] 12 g b
8 200
9 100 . ~ 1 i
1 0 0 v L H . **x
11 U 2 4 6 8 1 b
12 . a2 0.8 |
13
14 0.6 * T
15 %
16 A
17 04 * ” i
18 S
10 4
M 4 » W\Sheetl )Shest? /Sheetd / |« 02 T .
ST ++.
I - ++++++++++++H++H
0 R RRORROOORORERERY
4 6 8 10
v b} n
i B I‘l 2 L - rv————————
- - 4 > RS MEN - b &
e - I g e " _—— . . - - K
iy - st R i e e e e et




70Oy NATF—YZHE

#!/usr/bin/perl

print
print
print
print
print

u®’@\nu;
u2’4\nu;

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

201251 H9OHAEH

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

LBREHE RO @ 8B E|R e # ]| E

script.pl X




70Oy NATF—YZHE

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

BREEGHERO @ XWEE| R &4 # || E

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

print "0,0\n";
O W T W et
print "4,16\n";

print “6,36\n"; [EE HHRRESBRLTIE—
print "8,64\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
R ikt A ke Mt :

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)
RikdiRduges2 ad D s
RiElRitaeede M B
pl:lnt ||6’36‘\n||; 5
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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";
O W T W et
print "4,16\n";
print "6,36\n";
print "8,64\n";

4 4 » M\Sheetl {Sheet2 fSheetd
JvF
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ExcellCELDAD

#!/usr/bin/perl

print "0,0\n";
print "2,4\n";
print "4,16\n"
Biliil: Rikcssbze36) M
prlntnﬂS B4Rk

TL'—'V"_'j‘—'\rv —

20121 H9H BEEH

THEAL 7N Y- -1/3

R LT — AN F TSN TOET.

CrAd BOUHE5h, ENeT —A0REEIEE LTS,
71:0)7 —AMHRzEN
T hg@774 Jl»ﬁ::i'ttrlié?ﬁ L;K'{?f‘_c(,‘l

ot | | =7



ExcellCELDAD

55 b 7rA ) 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——
' . 1 (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";
Rikd N bc3 b\ e
print "8,64\n";

T =ROT L E1-R

!
?
16
|7

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

SHAL I74 b O F—F -3 /3 7]

#!/usr/bin/ per Bl Zonorntasin SR EERUT S,

[G/AZZE] %ﬁ?ﬁ@‘ét\ %I?(Iﬁgflﬁl_; Bi1E8 3
gfzi':mu\ TOMOIBEIFIIFTRENS ~ Bt m

print "0, 0\n"; ] C BIBEEBO
RGN ad N0 s,
BELREee sl O D
print "6,36\n"; ?

print "8,64\n";

2 g he

T =207 E1-P)

0
2
4

16

Xy ) I {RaE) | I
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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) ) ——
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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 "Q,Q\HH; BE >
print "2,4\n";
198 1 oA P O ot
ikl Ritassb: a3 B\ e
print "8,64\n"

- . - . - .

4 4 » M\Sheetl {Sheet2 fSheetd
JvF
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ExcelT70wvw

H57 et —F - 1/4 - 32007848 K4 E3

¢ | 2y |

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

print "0,0\n";
O W T W et
print "4,16\n";
Bilsili il bxad B de
print "8,64\n";

i - {EOMAELEELET.

YN ERTIHW

Laaw> | =70 |
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ExcelT70v k

B3 Microsoft Excel - Book]
H) Z7NE K[RE FTYW HAQO BROQ VD I30 MqUROW

&G d 39 -© @ MSPIVY 95 «+ B I U

#!/usr/bin/perl f”’:'

print "0,0\n";
O W T W et
print "4,1l6\n"
RiidiNitasbaa 6N\ 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]
H) Z7AE K{RKE FRW HAQO FRQ VD 370 MUEOW

g MSPIYy) 9% ~|B I U

#!/usr/bin/perl

orint "0,0,0\n";

G A 2uad E S\ e
orint "4,16,64\n";
RiEINEalsh 236206 \ e
print "8,64,512\n";

N S S R ) N
mbmw—.owm\lc’m-ﬁwr\)—‘

16
17 |
18

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 LOBRIRGTUTCERE | print "2,4\n";
4,16 i
W iR sl oM ma

8,64 7 7 1 Jl(data.csv)ICRTF pl’int "6;36\n";
print "8,604\n";

perl script.pl >! data.csv

gnup lot

gnup lot> set datafile separator “,”

gnup lot> plot ‘data.csv’

AVRRXYDEX
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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
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CCETDXRE
o PerITTOY S LA EL G

Euﬂﬂau Q v X % ‘OI v I o4 #

script.pl >

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

e JOvk
® CSVZFHEHAD
® Excel, gnuplot
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EBDIEWVWHD
@ Peric707 5 L%E8EL

® Padre, EmacsZ #EED
® printXX TR
® CSV(hVVERYID)TERR o>

e Ov hk j

® CSVZHRMAD
® Excel, gnuplot o
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ODE Simulator
dx

i =20 ZHB<>Zal—% t=0, =10

4 A
#!/usr/bin/perl YIal—YavER
$dt = 0.01,;
$t = 0.0; 45
SXeg=iulua0:
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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

SXeg=iulua0:
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~—
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I 2N

dx
of — = 2x|ZE< VT al—4% t=0, x=1.0
dt
% N
#!/usr/bin/perl At DI :/EJI/—:/E:II‘/i%:ﬁEﬂ
$dt = 0.01: EAICK>TERDIRD
AT X, tOY)HHE EERD 2
for ($i = 0; $i <= 200; $i++) {
Plaii St Srdints \
$dx =(2 * $x)* $dt; dx/dt = ODHA=EL
$X = $X + $dx;
$t = $t + $dt; | \
} XEtELE &> EEPI (RS T)
@ _
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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
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Perl 5 WIN 130 92%

R 4
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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

201251 H9OHAEH 70



B Microsoft Excel - Book2

] e RERE RTW BAQ FRQ v-uD 4570 LW ALIH)
NDEH S 9-1©@ [@:iMSPIn .1 B I U|= i
5357 17 - #
A | B C D
0 1
0.01 1.02
002  1.0404
0.03| 1.061208
0.04| 1.082432
0.05| 1.104081
0.06| 1.126162
0.07| 1.148686
0.08[ 1.171659
0.039| 1.195093 e
01| 1.218994
011 1.243374
012 1.268242
013 1.293607
014| 1.319479
015| 1.345868
016| 1.372786
017 1.400241
018 1.428246

4 4 » M]\Sheetl {Sheet? /Sheetd /
a7k

O 0~ 3 &= WMo

201251 H9OHAEH 71



Mac, Linux® A

emacs simulate.pl

perl
gnup’
gnup’

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

gnup

201251 H9OHAEH

lot> plot ‘data.csv’

il

4
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CE5Ehk

dx
o — =20 &< V=ZaLb—4Y t=0, z=1.0
dt .
(#include<stdio.h> .
emacs simulate.c
L palpoidé gcc -Wall simulate.c
goug{e g>t< - ./a.out >! data.csv
e o (70w ~EPer iR & E4E)
double x = 1.0; \ y
for (i =10; i <=200; i++) {

- CaAYINA Z & gcg,
MSVC, LLVM Clang%
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2EHETIL

d|A]
= _k[A
(#1/usr/bin/perl N\ | d| B
B|] _ £l A]
$dt = 0.01; dit
¢t = 0.0; ~ -
[T it g
$B = 0.0; Alp = 1.0
B =T :
for ($1i = 0; $i <= 200; $i++) { [13-0 = 0.0
print "$t, $A, $B\n"; o | 5
$dA =[— Sk * gﬁJ* $dt; ¢ >y
$dB =___$k x $AJx $dt;
$A = $A + $dA;
$B = $B + $dB; 1= T E
PR I o A B tzE &> EEBPLPI(RST)
& J
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2EHMETI

'data.csv'

' | s
data csvousimgass

+

B
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( #include<stdio.h>

int main(void) {
int 1;
double dA, dB;
double = 0. 01
double
double
double
double

I | I T |
PO RFROS
U1®®®

20121 H9H AEH

emacs simulate.c
gcc -Wall simulate.c

/a out >! data.csv
v N EPer iR & [ERR)

afonalbio= Bl ;




ITHEFI

U1 = k1 (b == kz
Ill——4llr——4ll
dlA] d|B] dC]
s Ll e 2
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f#!/usr/bin/perl

$dt = 0.1;
$t = 0.0;
$A = 1.0;
$B = 0.5;
$C = 0.0;
$k1 = 0.5;
$k2 = 0.8;

$vl = $k1 *x $A;

20121 H9H AEH

Perlhi

for ($i = 0; $i <= 100; $i++) {
PlainE eSS A3 Bas C Nt

$v2 = $k2 * $B;

(] ::‘kq:z4]

(0) ::4k2:l3]
dA] _
TR
dB] _
Ry U1 — U2
dlC]
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¥

g
+
*
o
+4+ iy
+4 -+

+++ +.
R
g
|

T
'data3.csv'

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

1
4 5 6

7

8

9

79



-
#include<stdio.h>

int main(void) {
int 1;
double t = 0.0;
double dt = 0.1;
double v1, v2;
double A = 1.0, B
double k1 = 0. 5

for (i = 0; i <= 100; i++) {
Rl ndafidelssl sbegadslafi s 0l S laf Nt e it 2 A BideCo)
V1= KL * Aj
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ffunction xdot = sim3(time, x) <\
xdot = zeros(3,1); 3757;&@7;& MATLABH&
Kkl = 0.5;
2= 0.5 FIZAE | [sim3.m
i (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
Dia=s0 sl
B ki)
C.=.x(3);
Vi alclriicss A
RS O B
Neon 2 P A A % dA/dt
xdot(2) = v1 - v2; % dB/dt
G OIS =) % dC/dt
\gnd, 5

>> plot(t,x) odepkg TH A]
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[» [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 VINVBR)ICEHIRRE NS
OFP / R BZENZTNMIRE / ZAICEZEINS

1
dt 1+ (P/h)"

—aM,

%:SM—(d—{—u)R-{-vP,

((ii—}:zuR—vP.

J. theor. Biol. (2002) 216, 193-208
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Circadian clock model

dM 1

& 1remy M

%=SM—(d+u)R+UP,

(cil—l:zuR—vP.

Translation

201251 H9OHAEH



Circadian clock model

dM 1

& 1remy M

%
d

t=sM—(d+u)R+vP,

i—ft)zuR—vP.

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

PER-N P ER pmtcm
Kl >3 ) R
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(#!/usr/bin/perl

# Time varilables
$t = 0.0;
$dt = 0.01;
# Parameters
1.0; $s
@ 1 $h

# Molecules
$M = 0.5; $P 0.5; $R = 0.5;

for ($1 = 0; $i <= 2500; $i++) {
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Circadian clock model

T
. P, 'kurosawa.csv' using 2:4  +
w " ++++++++
gt Ty

Nucleus e,
( ) T .
per-gcnc mnspon . # iy

PER-protein
R

Transcription

Translation
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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;

printf("slf, %lf, %lf,

20121 H9H AEH

double t = 0.0, dt = 0.01;

d

R 0.5;

for (i = 0; i <= 2500: i++) {

SLf\n"

7

i

Hetl PR

n
L
o




(

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
D (OF I P R /| SRR |
xdot(3) = 0.5; % dR
else
Mas=kpclbly)s:
Rad=sac(sD)
Raisaai(ca e
xdot(1l) = 1/(1+(P/h)~n) - axM; % dM/dt
xdot(2) = WkR — VP .. dpsdt | [kurosawa.m
xdot(3) = sxM — (d+u)*R + v*P; % dR/dt
end: Octave-Forge
S 3 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=alb—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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ZINSHLBLCBDET

) » ) . e
]

20121 A9H BAEH



#&1 _'I'ET d)li?%:\n '

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

® 5Z= L TaylorER & XA iR
o EL\(stif)WR HIERN (BEEE. BEE)
o ELE D FHA
o XE
o AAHRGEELHBREDONL—FRA7T)
o SEbL(ZINIVAL, S&&. I\—RVx7)




EuleriE& iR

dx
I _ _
i — €t
©
)

0 t
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TaylorEER & Euleri:

1
r(t + At) = z(t) + Ata’ () |+ 5Azt%:”(t) = At3z3) (¢)
CZETTHBYI- I 4 %At”az(”) (1)
DhHEuleri® 4

d =0

[_:v " 2@] 5405
dt

2x At
B 15408E = O(AL?)
i AHIEEL/2ICT IS
REldl/4

0

201251 H9OHAEH
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Ruge-Kutta;&(4x)
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Ruge-Kutta;&(4x)

p(t+ At) = z(t) + At (1) %At%”(t)

5D RE

541082 = O(AL°)

ZHEZzl/2lcIThid
=3 1/32
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Ruge-Kuttaj& &8

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

#!/usr/bin/perl

100; $i++) {
Il$t' $X\n":
&dxdt($t, $x) x $dt;
&dxdt ($t+$dt/2, $x+$d1/2) *x $dt;
S&dxdt($t+$dt/2, $x+%$d2/2) * $dt;
&dxdt($t+$dt, $x+$d3) *x $dt;

($d1l + 2x$d2 + 2*$d3 + $d4) / 6; |
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(

#include<stdio. h>

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

}

int main(void) {
int 1i;
double t 0.0, dt = 0.1;
double X 1.0;
double dx, dl1, d2, d3, d4;

\

o (Cide=2u0 i <= 100; i++) {
printf("sl olf\n", t X);
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) Y=

o [GifiE (FRFENETDx DIET x(t + At)HKREKB)
Q[Euler, t) Runge-Kuttaik, Adams-Bashforthix

o IEWLWHAD AL EEITEWHEMT 5)

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

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

o EEXHHEE (F: BEMS, LUDERE, — 21— b V%, etc.)
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Euler;Z& ZiBEuleri®
dx

E = —1ox (t=0, x=1)

r — e 19t ZBBICL>TREALEICE S, KBTS

%3iBEuler
Euler
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#&1 _'I'ET d)li?%:\n '

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

® 5Z= L TaylorER & XA iR
o EL\(stif)WR HIERN (BEEE. BEE)
o ELE D FHA
o XE
o AAHRGEELHBREDONL—FRA7T)
o SEbL(ZINIVAL, S&&. I\—RVx7)




BN/ IR EN

A1 —9DRTHFIEESRHEIND?
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RBUIEODRBINS?
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X9 I3EFR

#1include<stdio.h>

int main(void) {
Jeditnsdis:
float sum

float F‘=_1.1;_

P
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‘FENINE R IRED

® 10:(E#,

® 123400000 = 1.234 x 10°

o / 3
8 (0065123 =0l )2 R s

L 3
- \J
R PRy

—= = L
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float#!
i R

® 11011000000 = 1(1011) x 420)
@ 0.0000010101 = 1{0101) x
B2 (1bit)

float® = 32bit

.0111100101010000000000000000000

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

W JSHER - 127
X 2

floatdfE = (-1)° x LIREKER
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[ ]
X |

2—1
2—2
2—3
2—4
2—5
2—22
2—23

0
1
010
..|0
0

2—2
WL e
WAV
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)
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0.1Z2EHTRY &
0.1¢10y = 0.000110011001100117... (2

#1include<stdio.h>

int main(void) {
e
float sum
fRlicgitaat

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

#1nclude<stdio.h> |

102D 0.1 &

1int main(void) {

diaibaii: 21EZ T EAIR/INY
double sum = 0;
double f =1.1;
foratiae= ot i O i D OK
sum += f;

¥ ./a.out
printf("sum = %Lf\n", sum); Sl ol
return 0;

¥
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ZEVNIRE: XEOH
0.1¢10) = 0.(1001110011[0011(0013...(2>

float f =
double f =

e HiEE (float)IXIBEIE V(B IEEF6 or 717)

® 0.1£D0.1250ALBELEV(1/2" FEFEE)
CEEBZESER. floatldElF3

® ﬂoat<‘.:doubled)a'l'%ﬁf'a'id)%ti(’%ti)tib\

® PerlEDR V)7 NBEZRBKRBSHBE

@ VI aL—INERENMERENMERINE
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Fi#xk: JavadDdouble

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

X = 9007199254740994.0; /*x 2753 + 2 x/
y = 1.0 — 1/65536.0;
Za=cihudt s
a7 =i
System.out.println("z =" + 2);
System.out.println("d = " + d);
t
Zz = 9.007199254740994E15
d =0.0 OK
gij 4.3.3 on Zz = 9.007199254740996E15 e
Linux/x86 A= d20
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HESTETOIEE A &l
o IFE
o HIFE(IITCH (CEFELS float X, double O)
® Euler;Z TR UTIZE®H Runge-KuttajEHE = &K
o BREEENMAIE>TEEKT S &good
CEEBIZED rand() DGO WVWEWSE
MT(Mersenne Twiste) EDREHY. 19FEEZHD
SRR EL B ER IR ZFIAINRE
® SUNDIALS, LSODA, GSL B EDZ 175" ZFIH
o EE
o SR{LDEIICTEEDIRIE%E!

o 2HERMITEERULLBWVWERUVTGELZSRLY
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>/ 2 YDREVAH
~ —_— —
........ T L Ne—— 1. BEEFILIEE
2. Xalb—Y3y
Z0Ovy k
= .7 R (B nIE)

EE L AL & & 3

=

Motesns  Cones BRAs  ivAs Meattees 0 v Bl st ||| —® —® = =4 —¢ —® ¥

Show All Mide A

a ParticieNum ber b ParticleNum ber ¢ ParticieNurmber
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)
* | SODA
* GSL 2

FEHRLTWAEHESTE
1472 UbBEEEINT
WhE K3k
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EFILDOBFIA

® 230l LDSBMLXIGY 7 b7

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

® EWNHFIENDOMEE

HE

(EffREZ#E < I21T U » 7L

® REHRAER. IRV, BEMDHFER. etc.
® SBMLODIARTDERZ ®IEIT(TAMZINAUT)

YZalb—YRBFELEWV
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hew¥=ZalL—%

@ SBML Level 3 version 1 tests
® 980 SBML tests (passed 100%)

http://sbml.org/Facilities /Online_SBML_Test_Suite

201251 H9OHAEH

Outcome of tests

The archive of test results was successfully uploaded and analyzed on 01 Dec. 2011 at 00:55 PM (PST).

The following map shows the results of comparing each uploaded data file to the expected data for that test
case. Each case is represented by a colored icon: green to indicate success, red to indicate failure, black to
indicate a problem with that case, and gray to indicate the case was not included in the uploaded results.

You can hover your mouse over an icon to find out its test case number. To get more information about a specific case,
including a plot of the expected results, click on the icon—the information will be presented in a new window.

Total number of test cases analyzed: 980

@ Number of test cases passed: 980
@ Number of test cases failed: 0
@ Number of test cases with problems: 0
Number of test cases n in the uploaded results: 0

121


http://sbml.org/Facilities/Online_SBML_Test_Suite
http://sbml.org/Facilities/Online_SBML_Test_Suite
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COPASI

Copast Plot. Particle numbers plot
int Save Image Save Data Zoom out | Show All Hide AN aa O D E SS g
b.ParticleNumber J

a.ParticieNumber c.ParticleNumber

Pan::'e numb::* plot * LSODA (FE2f#:E6 0K)
AENRENRENEI XS XA—5 Ty T4V
AT

*C++

M update automatically

" run task

“Univ. of Manchester, Univ. of Heidelberg, VBI
http://copasi.org/
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http://copasi.org
http://copasi.org

RoadRunner

NAAAAAA * ODE
-} \.1 :"[ \ .!;'. ‘ ‘1_" i * CVODE (I@]ﬁgiﬁ%OK)

* AT — )L &EH)
* C# (.NET, Mono)

] —— niv. of Washington, Caltech
http://sf.net/projects/roadrunner
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http://copasi.org
http://copasi.org

PhysioDesigner

Gl Ala[s][p o

walcolim fde lde

-0 n] % Tree Dugram # .
D]

ODE, PDE(FEM)
* £ 31— )&

ala

* C++, Java

o ¥ T fagacimen of Te

e memte e Aty
- Tapmtre ttrms —————
- K Tha gt
- Tha port mowm |
"

T Dot mown

O;aka Unrv—er5|ty, E)TST
http://physiodesigner.org/
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http://copasi.org
http://copasi.org

VCell

) MOMODTL; Madghin_ Ity {1 41 Agr 84 17:27,08 £DT 2008)

------

.....

* ODE, SSA ,PDE, DAE
* CVODE/IDA (2f#i%E6 OK)

* Spatial Stochastic (Smoldyn)
*H—)\BA R

(722472 kREY Y —X)

oo wonxcee -

University of Connecticut Health Center

http://vcell.org/
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http://copasi.org
http://copasi.org

CellDesigner

Database Layout Simulation Plugin  Window SEW  Preference Help 12760%) 20:54:38
CellDesigner " oo
b 1 s 3L o q File Simulation
CICAL

S0 eE
v o)
2 L ARl P L L & 0 Concentration

.ml

P x|
- \'—‘,

| Graph -« Table

aw ol ™ Species Fluxes Parameters
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