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VARIOUS VERSIONS OF OPENCELL

= Several versions of OpenCell (formerly known as
PCEnv) over the past few years. Some key features

include:
= PCEnv 0.4: graphical rendering of mathematics, units,
etc., and C code export;
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VARIOUS VERSIONS OF OPENCELL
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VARIOUS VERSIONS OF OPENCELL

= Several versions of OpenCell (formerly known as
PCEnv) over the past few years. Some key features

include:

= PCEnv 0.4: graphical rendering of mathematics, units,
etc., and C code export;

= PCEnv 0.5: visual validator, experimental DAE solver;
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VARIOUS VERSIONS OF OPENCELL

= Several versions of OpenCell (formerly known as
PCEnv) over the past few years. Some key features
include:

PCEnv 0.4: graphical rendering of mathematics, units,
etc., and C code export;

PCEnv 0.5: visual validator, experimental DAE solver;
PCEnv 0.6: MATLAB and Python code export in addition
to C (incl. DAE models), as well as Mac OS X support;
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VARIOUS VERSIONS OF OPENCELL

@ Physiome CellML Environment File Tools View Help ™ 3 <O 4 Thul6:34:42 cmiss @

| S ee o6 Physiome CellML Environment D‘/ n a S

D e BHBREBE
PC g @ [/ B 'Cell Cycle: Concentration-Time Oscillations _:]L e ¥

Type Value Units u r e S

@ Kl first_order_rate

@' K2 first_order_rate
&3 Mathematics
%2 Mathematics

Tl

[ > @ X

vy v vy

» @ rxn_constants
& Groups

v &Y Connections
» ¥ environment, C

» &¥environment, M

» &Y environment, X

B conconsta.
» NC X

» 3¥M, rxn_consta...

Reaction Diagram : 'ﬂ t, o~ % d itio n

C rxn_constants
kd (first_order_rate) kd (first_order_rate)
Kd (micromolar) Kd (micromolar)

vi (second_order_rate) vi (second_order_rate)
vd (second_order_rate)

C (micromolar)

vd (second_order_rate)
C (micromolar)

UA i A bt

Script Message: Displaying flux of Mstar, Cyclin



Nature Precedings : doi:10.1038/npre.2010.5131.1 : Posted 26 Oct 2010

VARIOUS VERSIONS OF OPENCELL

= Several versions of OpenCell (formerly known as
PCEnv) over the past few years. Some key features
include:

PCEnv 0.4: graphical rendering of mathematics, units,
etc., and C code export;

PCEnv 0.5: visual validator, experimental DAE solver;
PCEnv 0.6: MATLAB and Python code export in addition
to C (incl. DAE models), as well as Mac OS X support;
OpenCell 0.7: support for drag and drop editing of
connections and graph traces, multiline math input,
experimental Fortran 77 code export; and
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VARIOUS VERSIONS OF OPENCELL

= Several versions of OpenCell (formerly known as
PCEnv) over the past few years. Some key features
include:

PCEnv 0.4: graphical rendering of mathematics, units,
etc., and C code export;

PCEnv 0.5: visual validator, experimental DAE solver;
PCEnv 0.6: MATLAB and Python code export in addition
to C (incl. DAE models), as well as Mac OS X support;
OpenCell 0.7: support for drag and drop editing of
connections and graph traces, multiline math input,
experimental Fortran 77 code export; and

OpenCell 0.8RC1: support for IDA as an integrator, copy
and paste of parts of models from the tree views.
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EDITING IN OPENCELL

= Editing of CellML files can be done using:

= The initial conditions/constants view;

uuuuuuuuuu
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= Editing of CellML files can be done using:

= The initial conditions/constants view;
= The complete model structure view;

o oeca -]
Ble Yiew Dols Help Ble Yiew Tools kelp
CFBBLEHE W oeBRBERE
Models AR . Models.
View | changetree v Type value Units o View | change tree Value Units ®
Name ra'a 1 radian Name
| coupledpenduium_version0: IIEEEY 1 | CoupledPendulum_versionol |
b @ a_angul ocity [] d_per_s
b @'b_ang a_per_s
3
b aten
b a2 pe
3
b
b 38 errors, P
w4 units
b @ rad_per s Derived
b o rad2 Derived
Model CoupledPendulum_versiono] inaded. Model CoupledPendulum_version01 loaded.
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EDITING IN OPENCELL

= Editing of CellML files can be done using:

The initial conditions/constants view;

The complete model structure view;

The XML view; or

VieW | changetree v

Name

<Pl versions"1,0"%>

Model CoupledPendulum_versiond] loaded.

Version: WL 1.1/GPL 2.0/GPL 2.1

The contents of this file are subject to the Mozilla Public License
Version 1.1 (the *License*): you may not use this file except in
complaance wth the Licanse. Tou may obtain s copy of the License at
Nttps /. soziLla. org/HLs

software distributed under the License 35 distributed on an “aS IS° basis
WITHOUT WARRMNTY OF &HY KIND express or implied. See the License
for the specafic language governing rights and lisytatians under the
License

The Original Code is the mozCelliL cote

The Initial Developer of the Original Code is

The Bioenginesring Institute, University of Auckland.

Portions craated by the Initial Developer are Copyraght () 2004
the Initial Developer, ALl Rights Reserved

Contributor{s):
Endrew MiUTer <ak millergauckland. sc.nz> (original developer)

Alternatively. the contents of this file may be used under the teras of
sther the G General Public License Version 2 or later (the “GPL*), or
the GWJ Lesser General Fublac License Version 2.1 or later (the "LGPL").
i which case the provisions of the GPL or the LGPL are applicable instead
of those above. If you allow use of your version of this file
under the teras of either the GPL or the LGPL, and not to allow athers to
our version of this file under the terss of the ML, indicate your
decision by deleting the provisions above and replace thes vath the notice
and other provisions required by the GPL or the LGAL. I you do nat delete

opancell )
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Model CoupledPendulum_versiond], loaded Model CoupledPendulum_version0] loaded.
Opencell
e View Tools Help
DFBRELEBHE
Models eolns
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EDITING IN OPENCELL

= Editing of CellML files can be done using:

The initial conditions/constants view;
The complete model structure view;

The XML view; or

The equations view.

The contents of this file are subject to the Mozilla Public License
Version 1.1 (the *License*): you may not use this file except in
complaance wth the Licanse. Tou may obtain s copy of the License at
Nttps /. soziLla. org/HLs

software distributed under the License 35 distributed on an “aS IS° basis
WITHOUT WARRMNTY OF &HY KIND express or implied. See the License
for the specific language governing rights and lisitations under the
License

The Original Code is the mozCellML code.

The Initial Devaloper of the Origanal Code is

The Biaenginesring Institute, Universify of Auckland

Portions craated by the Initial Developer are Copyright () 2008
the Initial Developer, ATl Rights Reserved

Contributor{s):
Endrew MiUTer <ak millergauckland. sc.nz> (original developer)

Alternatively. the contents of this file may be used under the teras of
her the G General Public License Version 2 or later (the "GRL™), or
the GWJ Lesser General Fublac License Version 2.1 or later (the "LGPL").
i which case the provisions of the GPL or the LGPL are applicable instead
of those above, Tf you vash to allow use of your version of this file snly
under the teras of either the GPL or the LGPL, and not to allow athers to
use your version of this file under the terss af the ML, indicate your
decision by deleting the provisions above and replace thes vath the notice
and other provisions required by the GPL or the LGAL. I you do nat delete

Model CoupledPendulum_versiond] loaded.
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= Editing of CellML files can be done using:

= The initial conditions/constants view;
= The complete model structure view;
= The XML view; or

=  The equations view.

= However, this may not always be the fastest and/or most
obvious way to edit a CellML file.

2, COR 0.9 [Editorial Mode] - .\ \Documents and Settings\Administrator\Desktop\Models\noble_1962_version05.celimi —iojxi

= Another possible approachis &=iisiia-

that of COR which relies on a P

proprietary language. e —— -

var m: dimensionless {mrr 0.01, pub: out};
var alpha_m: per_second;

var beta_m: per_second;

var v: millivolt {pub: ink;

var time: second {pub: in};

alpha_m = 100{per_millivolt_second} (-v-48{milliveit})/(exp((-v-48 {miliival

beta_m = 120{per_millivolt_second}* (N+8{millivelt})/(exp((V+8 millivelt})/p

dgde(m. time) = alpha_m*(1{d7mensionless}-m)-beta_m*m;
enddef

def comp sodium_channel_h_gate as
var h: dimensionless {init: 0.8, pub: out};
var alpha_h: per_second;
var beta_h: per_second;
var V: millivolt {pub: ink;
var time: second {pub: in};

alpha_h = 170{per_second} exp((-vV-90{millivolt})/20{millivolt});

beta_h = 1000{per_second}/(1{dimensionless +exp((-V Z42 w7 117vo Tt} /10 {ni T1iv.

dgd$(l1 time) = alpha_h*(1{dimensionless}-h)-heta_h*h;
enade’

def comp potassium_channel as
i Ivar 1_K: nanoA {pub. out} %
4 »

[ a7 | [insert 7




COR-LIKE VIEW IN OPENCELL
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= Not 100% compatible with COR, but CellML 1.1 capable.

OpencCell =[O [x
File View Tools Help
HFHARBEKEB
Models o ® R %K
View | ~ t 2=
ange tree def model CoupledPendulum as —
def unit rad_per_s as
Name unit radian;

x unit second {expo: -1};
CoupledPendulum_version01 S

def unit rad2 as
unit radian {expo: 2};
enddef; 3

def unit per_second as
unit second {expo: -1};
enddef;

def unit per_s2 as
unit second {expo: -2};
enddef;

def comp environment as
var time: second {pub: out};
enddef;

def comp PendulumUpperSegment as
var a: radian {init: 1, pub: out};
var a_angular_velocity: rad_per_s {pub: in};
var time: second {pub: in};

def math as
d(a)/d(time) = a_angular_velocity;
enddef;
enddef;
def comp PendulumLowerSegment as i
— >

Model CoupledPendulum_version01 loaded.
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PLAN FOR A NEW OPENCELL
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= OpenCell currently relies on the Mozilla XULRunner Frame-
work, making it difficult to develop OpenCell further.
= New OpencCell to be developed using Qt/C++.

{8 OpenCell [Editing Mode] [E=NCE—

File Edit View Run Tools Session Help

Q-8 H|ivw o & 2@ X B © [pefautt ]

Repo.. & X Viewer ® X Simul.. & X
5
gy, 1P I Nay o (dV -2) £ -1)
f_\'a= - . VvV
& #r-1
hodgkin_huxley_squid_axon_model_1952_original @ ‘ E
<?xml version="1.0" encoding="utf-8"?> .| 8
B<!-- 2
This CellML file was generated on 15/04/2009 at 18:08:09 using: %
FleE.. & X S
COR (0.9.31.1203) =
Copyright 2002-2009 Dr Alan Garny =
&

http://COR.physiol.ox.ac.uk/ - COR@physiol.ox.ac.uk

CellML 1.0 was used to generate this model
/fwww.CellML.org/
El<model name="hodgkin_huxley_squid_axon_model_1952_original" cmeta:id="hodgkin,
B <units name="millisecond">
<unit units="second" prefix="milli"/>

F </units>
= inite nama—"nar millicarnnd"~
<4 m

XML COR Mathematical Graphical Biological Metadata
Messages

Messages [ Console
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PLAN FOR A NEW OPENCELL

= OpenCell currently relies on the Mozilla XULRunner Frame-
work, making it difficult to develop OpenCell further.
= New OpencCell to be developed using Qt/C++.

{8 OpenCell [Editing Mode] [E=NCE—
— -

ile Edit View Run Tools Session |
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PLAN FOR A NEW OPENCELL

= OpenCell currently relies on the Mozilla XULRunner Frame-
work, making it difficult to develop OpenCell further.
= New OpencCell to be developed using Qt/C++.
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PLAN FOR A NEW OPENCELL

OpenCell currently relies on the Mozilla XULRunner Frame-
work, making it difficult to develop OpenCell further.

New OpenCell to be developed using Qt/C++.

Aiming at a working version by the end of next year.

Initial focus will be on combining the current versions of
OpenCell and COR.

Next, the focus will be on metadata, ontologies, etc.
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CONCLUSION

= OpenCell 0.8 is soon to be released (OpenCell 0.8RC1 is
currently available for download).

" There might be an OpenCell 0.9 (with the COR-like view).

= OpenCell, as we know it, is soon to enter maintenance
mode.

= A new OpenCell is to be developed (led by Oxford), using
the existing CellML 1.0/1.1 API (led by Auckland).

= A first public release is expected by the end of next year.

www.opencell.org

@ 4 A
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