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iro The Physiome Project Provides
The Physiome Projact is the worldwide efort of several loosely connected research groups to
Home define the physiome via databasing and the development of integrated quantitative and m‘::l of 'ﬂ“‘:‘ﬁ"" .
Aol descriptive modeling. This work will help determine the future of medicine, change the way we | § Jesioe FRes RIOmE ol systens
think about human physiology, and strengthen the fabrnic of international scientific collaboration » obeorvations of intact cellular systems. organs. and infad
Models across pobltical allegianees argaisg
Sim lntegration and consilivnce of knowledye
J Recent Publications » schema of inleractions {descriptive models)
Course »  quantitalive descriptions of relationship (casual statistical
NSR, the National Simulation Resource at the University of Washington Depanment of ‘ Tmm;.“mhh o sal a5 orpe syslems
Links Bmlmm provides tha fdm 100ls in suppaort of tha nhﬁlﬂlﬂﬂ' leeﬂ = parameber sels for different cells, lissues. and species
s Network sccess to databases and models
i The JSim Modeling System + platform.ndependant netanrked searh engines
Search + pladorm-ind ependent wib operation of modoss
| « Home Page (Golting stared wilh JSm) » gocons to databases from desaipiive and computational
| cAG » Downloads rodels
c " Physiological Modal and Tutorial Repository
Feadback » NSR Physiome Modals and Information
! « Tuloriaks lisl
i « Reproducble modehng and model standards
National = JSim Consolidated Mode! Database
| Simuiation

R ce Collaborative medeling and software efforts

Department of » The Virtual Physiological Rat Project Modeling the physiological characteristics of the rat
Bloengineerng « Systoms Riology Workbonch (SBEW) SBW enables apphcations (polentially running on separate, deinbuled computers) o communcats via a

Lineversity of simple network protocol.
Washingion i
Courses in Physiological Systems Modeling
» No courses currently scheduled. HOR PHYSIOME PROJECT
s Archived course malanals are availahle via the NSR Courss Archives T MODELING COURSES

The Physiome Commission of the Inlernational Union of Physiological Sciences, ILUPS, provides leadarship
to the Physiome Project through s satelite and central meatings and through the University of Auckland's IUPS Physiome Website. Please take
advantage of the information provided by the IUFS and this website to learn more about the project,

NSR Local User Information (NSR user account holders only)



Physiome project

& = C [ wwwphysiomeorg/Links/ B W@Os=
+Slo
& % [Home [About [ Modeis | 3Sim [ Links | Search]

L L =
O30 Websites:

Physiome Projects _
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Asia

Compatational Dicengineering Laboratory: Mational University, Singapore
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= IUP3 Physiome Propect, University of Auckland, Auchland. New Zealand

Europe

BIOMED Town : Blomedical Research B Technology. Biomedical Industry and Clinic al Practice
Owtord Cardias Ebectrophysiology Growp: Dr. Denis Nobbe, Chciond University, Otord, UK

COR (Cellolar Open Source) O Alan Gamy, Cardiac Electraphy siology Group
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Renal Physlome Project. Randy Thamas, Evry, France
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About CellML

Catting started

Specifications

Commumnity
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The CellML project

o9th International CellML News
The CellML language is an open standard based on the XML mn.r‘aup language. Workshop
CellML 12 being developed by the Auckland Bioengmeening Inﬂumulr,“_ tha : .
Limdversity af Auckland and affiliated recearch groups, o Collll Mo Sopiter, 3 —
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Announcing the 9th Intermational

The purpose of CellML is Lo store amd exchaige computer-based rn i
models. CellML allows ccienticte to chare models even if they are u

maodeling tonls. Tt alan enables them to reuse components fram an :
another, thus acceleratng model develepment. Read more... W

| L

About CellML

Find out about the CeliML language;
what it can be used for, itx hictory,

Getting started

HNew to CellML? This secti
iformabon about CellML
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CellML Model Repository
Main Madlel Listing

Havigation
ColL Mol Hepositony
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Tools and API

The CellML community is committed to
providing freely avalable tools for
creating, editng. and using CeliML
models.

Model repositor

The model repoaitory is ¢
whare modelers can coll:
each other to build and =
with the rest of the world

Specifications

Read the CellML specifications  core
language and a vanety of metadata
specihicabons are available.
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£ 20021-2014 - The CellML Project.

Community

CellMy i3 built around ap:
scence and software. Th
website 15 a community F
thinigs CellML.
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Computer model of action potential of mouse ventricular myocytes
(Septal Cell Description)

A Computer Model for the Action Polemtial of Mouse Ventricular Myooyles

Model Status

Thes CellML medel nens im bath OpenCell and COR o repreduce the the action petential traces from Fgure 16 of the
publicasan. This medel represents the SEPTAL CELL variant &3 described im Bondarenko et al.’s 2004 pager.

Maoidel Structure

ABSTRACT: We have develsped & mathematcal model of the mouze ventricular myocyte action potentisd {AF) from
velage-clamp data of the underdying currents and Cal+ trantients. Wherever possible, we used Markov models ta
raptenenil e maolewular sbiecburs and Tumclivn of o channele. The mocdel sicludes detailed inb scellala Cade dynammus,
wokh piemletrarn of lecalzed events such a5 sercoplasmic Calds releare inle 8 small mscellylar vokeme bounded by the
sarcolemms and sarcoplasmic rebculum, Tramporteranedialed Cals Puxes from the bulk vrtussl ave cesely mstiched Lo
Use sapanimertally repoted valuws and predit stmulabion rate-dependant changes i1 Cads bansients. Qui madel
reptpdvies the propeibes of candusc myvecyles o bag ddlereinl tegions of the hearl; the spex and the wepium. The
sephum has g relabwely prolonged 2B, whech rellects & relatrvely small contnbuton lrom the ragsd bramnsent oobward K+
curverl i Use seplum. The stbridteon of pulatve moleculss Leses lor seversl of Lhe componend currents enables aur
ke modsl Lo by whed o senlals e Belidviekd ol genebCally inodifed WWansgesid ifoe,
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Cumputer model ol avben poleital of meude veobocular sy dovles, Visdims B Bosdarenhe, Grula P, Saigel, Glenna C,

L Bl Song=Jeng Kim, and Randall L Resrmnson, 2004, Armenicen Jowrne! of Mhypplogr. 287, H13TE-HIA0D. PubMed 10

15143845
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":_} -bb JSim is a Java based simulation system for building guantitative numenc moedels and analyzing them with
3ro ® respect to experimental reference data. JSim's primary focus is in physiclogy and biomedicine, however its
compulalional engine is guile general and applicable o a wide rangs of scienliic domains. JSim modsls
| Home may intennix ODEs, PDEs, implicil equalions, inlegrals, sunwnabions, discrele events and procedural code
| About as appropriale. JSim's modol compiler can aulomabically insonl comvorsion Tfactors for compalible physical
units as wall as detect and reject unit unbalanced equations. JSim also imports and exports model archivo
Maodels formats, SBMI and CaliMI
3w JSim Home Page JSim downloads are availlable as precompied bmanes (Linux, Macintosh, Windows) or source code. JSim
Course can also run as an applet within your web browser. JSim is provided free for non-commercial use as a
Laiks ﬁ Ahars new? public service by the National Simulation Resource at the University of Washington
Nows G J5im 2 15 released (22 Oct 2014) release notes | download
' @ Download and installabon { )
Search Getting oriented:
Q Hunming JSim
FAG o JSim ovennew - what JSim does and how it 1s structured.
£ Writing JSim models v Introducton to the JSim LI an step-by-step introducton to using the JSim graphic user interface
Conlact = Introductory Survey of MML © wnlting modets with JSm's Mathematical Modeling Language.
Ciling JSim
Fendhack @ Related software:
Modol wcl i
| Nationat @ e = J4: Java-based quantitabve medical imaging system
i e s |4 J4's predecessor imaging system.
Instroctional vidoons : ’ :
m::m &2 Instrctional vidoo « XSIM: JSim's predecessor simulation
g m Glossary + Systems Biology Workbench (SBW): An open source framwork connecting model simulation and
Department of analysis looks
Sloengineering _g JSim Development . Smﬁ:u Sollware for aulomalting lhe modular composition and decomposition of biusinulation
m 3
Uiniversity of
WASNIRGON " Libliography of JSim related work system
: ’ « More

W Acknowledgements

*® Confused? Contact us.
[This page was last modiiod 220014, 1048 am ]

Model development and archiving support at physiome arg provided hy the fallawing grants: NITVNIBIR T 08407 Software Integeation. JSim and SOW 6 109-5731/13; NI LRI T15 1l BA516-
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R N - (s e v MML - Mathematical

Dyro% & Writing JSim Models Modeling Language

Thiz page i3 for e current JSam version 2.0 ek here for the earier JSun 1.6 verswn.

The documents below provide informaton on haw o wirle JSmm models. JSem models are wallen m JSim's own Mathemabcal Modeling Language(WMML), an easy-lo-
read text-based language. MML models ane mast often expressed in terms of mathematical equations (for examplo, ordinary or partial differential equations), but
lotamubilion vie dscials svents and luncion cals o Jev, C and Foimn sre also avelialls MML s constiucted so (st modsl wilters misy indsimiz malbsmalcs eventy

and procedural code as noeded

Reference guldes

Basic MML
» MWL Referance Manual
o Introducton Sy « MFAX Raferance Manual
« Physical unds + Dobuggng guide

Specific MML Toplcs o oy

Crdmary differential equatons = Antimaony
Purtinl differential squations (POEs) « Mailah @I
+« SEML
« Callil
s hlathihL
« XSIM
+ XNML

» Tomglates (reusable modal components) ' RTML

o MEAX temipslalos
o XSIM templates RTML 5 8 graphc descnption lenguage used o cuslomize the appearance of

» Miscellaneous shaot loges madels in the JSim GLI
Example Models = Inireduction
o NIML | xamplas Aseniva Page
JSim Hoime

Comments of Duesbons?
Give

[This page was last modfied Odul12, 317 pm |

Medal development and archiving support at physioms.org provided by the following grants: MHMBID BEGUT Softwase Inegrafion. Sim and SEW 60953112 NIMNHLE! T15 HLBBSTE-01
Moseling for Hear, Lung and Blosd: From Cell ta Cogan, 4/187-3731/11, NSF BES-DS054TT Adapthve Mult-Seale Model Simalation, 81505-173108; NIH/NHLBI R01 HLOTISS Core 3 30 Imaging and
Computer hodebng of the Respirabony Tract SVU04-00109. as vesll sa prfer suuppont feor NINNCRR P41 RO Simadation Resouncs @ Ciroulatony Mass Teansport and Exchangs 1270156011300 and
NIM/NIBIB R0 EBOH1GTY JSim: A Simulniion Analysiy Platform, 3 1/02-228/07
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réarn-i‘ 2% Jsim Model Archives

This page provides links to archives of JSim runnable models. Models may be MML, SBML or CeliML format.
Available archives

NSR Physiome WebModel Database (330 MML models)
JSim Consolidated Model Database (73,000+ modeals).
NSR Phys=ome modal repository

Hiomodets archive (366 SBML models)

JWS models database (G8 SBML models)

Kegg pathways database (72,000« SBML models)
CeliML archive (910 CellML modeis)

FPack archive (legacy XSIM modals) (9 MML models)
MML examples (90 MML models)

NSR Modeling Course Matenals Archive

[This page was last modified 235ep14, 138 pm ]

Maodal development and archiving suppart at physiome.arg provided by the lollowing granta: NIHNIBIR BE0S407 Seftware Integration. [Sim and SBIV 61/09-531/13 NIH/NHLE! T15 HLBAS16-
01 Madaling for Hoart, Lung and Rlsad From Call 1o Grgan, 4 V087 330/11, NSF RFS-0808477 Adapiive Multl Seale Model Simulation, &/ 1808 TAVGA, NIKNHLA| RO1 HLOTA594 Core 3 A0 Imaging
and Computer Madeling of tha Respiratory Traa. /104 831709 ao wall as pior support from MIKNCRR P41 RR01243 Simulation Resource in Cireulatorny Mass Transport and Exchanga. 12/1/1580-
11730001 and NIHNIBIB RO1 EBOO1S73 JSim. A Simulation Analysis Platfom. 31/02-228/07
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% Seznam modelii respiracniho
aro Model results for respiratory search:

Home e ] Sys temu

About
¥. Model from a Published paper. Y: Model contains data
Modials e L“M )
. Meodel Mams Puls | Data D raptaon
JSim
0038 JAthanasiades 2000 Y This model is baied on Ahanasiades #l @l energy analysis of & nonloearmodel of Use norenad human keng. J Biol Syy. 82).115-30, 2000
0071 JAdr_Blood_ExchangeNetwork [Model represents a nebwork of multilayer segmants for pulmonary air-bleod ecchange.
Links 0077 |Asrany_Bronchials_slvealus Thit madal FEpretanty A inSMAl Sow 0 A NG AifeAy camgiLnt hironchsala complinnl branchndics ARd & campliant Alvenlua
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Search Twn mass balance equations and the periodic nature of fow driven by & pressunt Souree
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assume that pressurs Arops are proporianal 1 the fiow rate. Pressura.volume relationships
FAC are defined A simiar way a5 in one-lank-swiched mooel Rate of change of volume is
Contact equal to the difference of inflow and oulflow (See Equations). We defined two switches o
; modél the ract that the amaunt of compaund C in the bad Bow sireams d&panas on the diréctions
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i A

real P2t} mmBg; Jf Transsursl pressure in vessel 2 e
real Pair(c) smlly: // preasure in excersal air

real V1ie) ml: #Ff Volume of wveosel 1
real VZ2it) ml: Jf Yolume of veasel 2
Jf Flows are pur of phase because of cospliance i
real Filt) ml/aces /f Flow from wessel 2 to vesscl 1 Ipooicd) Flowe ws Tirme — L FL e
- - a3 = e i
Zdrojovy text modelu
i - ot Y e i TR = i e ey or F i
real xad (LE: Jfawitchen for FI7 = F eir=2 poxicive or el

J/IRITIAL CONDITIOHS:
whrn (L=L.min} [ V1 = Vrl1+0.25*Com] *Pamp; V7 = Vrf+0,375*Comd * Pamy
Ul = CIOSVEL:; @ = C20+Vel: |

fF FOOATTONS: A Buwltchea For Fles db eecilon:
BRIl = 1L (F1 > 0) 1 slaw OF /4 The miitches §et windows of O or
zad = 1f (F2 > Q) 1 elae 0: {f uoed in the =zolute transport egud
f¢ the direction of flow
Palr = Fiers + FampeEsgurce; /) HeSplrator pressure QElng In gend

real bata = 1.0 dimensionless’

Vit = F2-Fly /f flow, volume, pressurce cguations
F2 = (Pair-F1)/Ria:

P2 = Bzero = (1f (VISVEZ} (V2-Vrij/Com? slse [1.0-(Ve2/v2)-bera)= I}

Vol amatric Flow Jrl) &
-
-

Vs Fi: FF Flow, velums, jrfwEsL fe PeuA L i

Tl = (Fi-Pl)/Rlid:

Pl = Pzezro ¢ (if (VI13Wrl) (V1-Vel)/Ceml else (1.0-(Vel/V1)“beta)*\
ff Pouatinna for soluie carried by §

it = (r1ef-CLl® (1-2dl) - CI*adl) + K% [CalrpvEad+l0w (1-mad)) )i

2 = Q2 Vi

n = (F12[(CFx) + C14{1=021))]:

L1 = QLrvls

o Check on nomerlcs Por Fowes:
teal Poéanl(t) BlL's, FOEshl0 = 0 BLSS, TauFl = 100 & ubed (t=C.BY
Foeanl:t = (1/ctaufl)*{Tl-Teeanl}: ffahould be zeo averege aftd
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