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IbSBML-3.4.1

IbSBML-4.0.1

IbSBML-4.1.0

IbSBML-5.0.0
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IbSBML-3.4.1

New users should NOT use

Current users PLEASE upgrade
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IbSBML-3.4.1

» Bug fixes in later versions - validation
= Code not supported

= Does not support SBML L3
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IbSBML-4.0.1

= APl changes from 3.4.1
* Fully stable release

= Does not support SBML L3

— — -
%
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IbSBML-4.1.0-b3

= Supports SBML L3 core EXCEPT
- unit validation of L3 models
- translation of L3 models to L2

- documentation

——
e

= Build issues with more recent OS(es) ﬁ

= WILL BE A STABLE RELEASE ASAP
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IbSBML-5.0.0-a2

= |[dentical t0 4.1.0
- ONE API change

—> adds support for packages as extensions in C++

= WILL BE THE ONLY SUPPORTED VERSION

EVENTUALLY
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So which liIbSBML ?7?

» L3 packages e > IbSBML-5.0.0
= L3 core > IbSBML-4.1.0
= Need a stable release &- > libSBML-4.0.1
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SBML Level 3

<sbml xmlns="http://www.sbml.org/sbml.level3/versionl/core”

xmlns:comp="“http://www.sbml.org/sbml/level3/versionl/comp/versionl”

comp:requiredz“tr@

xmlns:qual="http://www.sbml.org/sbml/level3/versionl/qual/versionl”

@I:required:“tr@

xmins:layout="http://www.sbml.org/sbml/level3/versionl/layout/versionl”

@ut:requiredf‘false”

xmlins:spatial="http://www.sbml.org/sbml/level3/versionl/spatial/versionl”

@ial:requiredz“tru@

EMBL-EBI &



IbSBML-5

ibSBML core
(very minor AP| changes from libSBML-4)
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IbSBML-5

ibSBML core
(very minor AP| changes from libSBML-4)

typedef enum

{
SBML_UNKNOWN

, SBML_COMPARTMENT
, SBML_COMPARTMENT_TYPE
, SBML_CONSTRAINT

} SBMLTypeCode t;
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IbSBML-5

ibSBML core
(very minor AP| changes from libSBML-4)

typedef enum

{

SBML_UNKNOWN =0
, SBML_COMPARTMENT =1
, SBML_COMPARTMENT_TYPE =2
, SBML_CONSTRAINT =3

} SBMLTypeCode t;
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IbSBML-5

ibSBML core
(very minor AP| changes from libSBML-4)

SBMLTypeCode t getTypeCode()

Int getTypeCode()
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IbSBML-5

lIbSBML core

(additional API to liIbSBML-4)

SBML
Extension

SBasePlugln SBMLEXtension
Namespaces

SBase
ExtensionPoint

SBasePlugin
Creator

SBMLEXxtension
Registry
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Implementing a package

‘appearance”

xmins:appear="http://www.sbml.org/sbml/level3/versionl/appear/versionl”

appear:.required="false”
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Implementing a package

SBase

T

Model

Y listOfShapes  0..1

ListOfShapes

T shape 1..*

Shape -
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Implementing a package

SBase

I

Compartment

id :Sld

name: string {use=“optional}
spatialDimensions: double {use="optional}
size: double {use="optional}

units: UnitSIDRef {use="optional}

constant: boolean

appear:shape: SldRef {use="optional}




Implementing a package

liIbSBML core
(very minor APl changes from libSBML-4)
SBMI_‘ SBasePlugIn SBMLEXtension SBase
Extension Namespaces ExtensionPoint
Appear SBasePlugin | [SBMLExtension
Extension Creator Registry
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Implementing a package

1. Create the Extension class

class AppearExtension : public SBMLExtension

{
%
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Implementing a package

la. Define necessary variables

const std::string AppearExtension::PackageName = “appear”

const unsigned int AppearExtension ::DefaultLevel =3;
const unsigned int AppearExtension ::DefaultVersion =1,
const unsigned int AppearExtension ::DefaultPackageVersion = 1;

const std::string AppearExtension::XmInsL3V1V1 =

"http://www.sbml.org/sbml/level3/versionl/appear/versionl";
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Implementing

a package

1b. Define necessary functions

virtual AppearExtension* clone () const;

virtual unsigned int getPackageVersion(const std::string &uri) const;

virtual SBMLNamespaces* getSBMLEXxtensionNamespaces(

static void init();

const std::string &uri) const;




Implementing a package

1c. Define the init() function

void
AppearExtension::init()

{
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Implementing a package

1c. Define the init() function

if (SBMLEXxtensionRegistry::getinstance().isRegistered(PackageName))
{

return;

}
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Implementing a package

1c. Define the init() function

AppearExtension appearExtension;
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Implementing a package

1c. Define the init() function

might want to
Include other
namespaces

std::vector<std::string>
packageURIs.push_bal k(XmInsL3V1V1)




Implementing a package

1c. Define the init() function

SBaseExtensionPoint sbmldocExtPoint("core",SBML_DOCUMENT);
SBaseExtensionPoint modelExtPoint("core",SBML_MODEL);
SBaseExtensionPoint compExtPoint("core",SBML_COMPARTMENT);




Implementing a package

1c. Define the init() function

—

adding
‘required’

™

yattribute

SBaseExtensionPoint sbmldocExtPoint("core\SBML DOCUMENT);
SBaseExtensionPoint modelExtPoint("core",SBML ;

SBaseExtensionPoint compExtPoint("core",SBML_COMPARTMENT);




Implementing a package

1c. Define the init() function

SBaseExtensionPoint sbmldocExtPoint("core*SE
SBaseExtensionPoint modelExtPoint("coré& . :
SBaseExtensionPoint compExtPoint("core",SBMIZSCOMPARTMENT);

adding
‘ListOfShapes’

. €lement




Implementing a package

1c. Define the init() function

SBaseExtensionPoint sbmldocExtPoint("core",SBML_DOCUMENT);

SBaseExtensionPoint modelExtPoint(" core
SBaseExtensionPoint compExtPoint("cor&!,SBML COMPARTMENT

adding ‘shape’
attribute
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Implementing a package

1c. Define the init() function

could be
another
package name

SBaseExtensionPoint sbmldocExtPoipteore.. L DOCUMENT);
SBaseExtensionPoint modelExtPoi m ML_MODEL);
SBaseExtensionPoint compExtPoint{*care" . SBEML_COMPARTMENT);
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Implementing a package

1c. Define the init() function

SBasePluginCreatof<SBMLDocumentPlugin, AppearExtension>

reator(sbmldocExtPoint,packageURISs);

SBasePluginCreatQr<AppearModelPlugin, AppearExtension>
elPluqgi r(modelExtPoint,packageURIS);
SBasePIuginCreatoréAppearCompartmentPIugin;> AppearExtension>
' ompExtPoint,packageURISs);

EMBL-EBI




Implementing a package

1c. Define the init() function

appearExtension.addSBasePluginCreator(&sbmldocPluginCreator);
appearExtension.addSBasePluginCreator(&modelPluginCreator);
appearExtension.addSBasePluginCreator(&compPluginCreator);




Implementing a package

1c. Define the init() function

int result =
SBMLEXxtensionRegistry:.getinstance().addExtension(&appearExtension);

if (result = LIBSBML_OPERATION_SUCCESS)
{

std::cerr << "[Error] AppearExtension::init() failed." << std::endl;




Implementing a package

1d. Necessary type definitions

typedef SBMLEXxtensionNamespaces<AppearExtension>

AppearPkgNamespaces;

SBML_COMPARTMENT

SBML_LAYOUT_CURVE

SBML_APPEAR_SHAPE X 200 SBML GROUPS MEMBER
1S t; — —

typedef enum

EMBL-EBI i 8




Implementing a package

2. Create the Plugln classes

void
AppearExtension::init()

{

SBasePluginCreatot<SBMLDocumentPlugin, AppearExtension>

reator(sbmldocExtPoint,packageURISs);

<AppearModelPlugin, AppearExtension>
modelPlugincréator(modelExtPoint,packageURIS);
SBasePluginCreator<AppearCompartmentPlugin,y AppearExtension>
compPluginCreat pExtPoint,packageURIs);

SBasePluginCreatol
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Implementing a package

ibSBML core
(very minor AP| changes from libSBML-4)

- SBML <m> SBMLEXxtension SBase
xtension Namespaces ExtensionPoint
\ 1

P

SBasePlugin SBMLEXxtension

SBMLDocument AppearModel Appear S Sy
Compartment
Plugin Plugin
Plugin
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Implementing a package

2a. CompartmentPlugln class

class AppearCompartmentPlugln : public SBasePlugin

{
public:
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Implementing a package

2a. CompartmentPlugln class

AppearCompartmentPlugin (const std::string &uri,
const std::string &prefix, SBMLNamespaces *sbmins);
AppearCompartmentPlugin(const AppearCompartmentPlugin& orig);
virtual ~AppearCompartmentPlugin ();
AppearCompartmentPlugin& operator=(const
AppearCompartmentPlugin& orig);
virtual AppearCompartmentPlugin* clone () const;

EMBL-EBI & i




Implementing a package

2a. CompartmentPlugln class

adding ‘shape’
protected: attribute
@string mShapD

4
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Implementing a package

2a. CompartmentPlugln class

virtual void addExpectedAttributes(ExpectedAttributes& attributes);
virtual void readAttributes (const XMLAttributes& attributes,

const ExpectedAttributes& expectedAttributes);
virtual void writeAttributes (XMLOutputStreamé& stream) const;




Implementing a package

2a. CompartmentPlugln class

SBase object

read
SBMLEXxtensionReqgistry
loads Plugins === object
for each Plugln
addExpectedAttributes
readExtensionAttributes

EMBL-EBI | &



Implementing a package

2a. CompartmentPlugln class

SBase object

write
SBMLEXxtensionReqgistry
loads Plugins === object
for each Plugln
addExpectedAttributes
writeExtensionAttributes
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Implementing a package

2a. CompartmentPlugln class

virtual void addExpectedAttributes(ExpectedAttributes& attributes);
virtual void readAttributes (const XMLAttributes& attributes,

const ExpectedAttributes& expectedAttributes);
virtual void writeAttributes (XMLOutputStreamé& stream) const;

ﬁadlwrite ‘shape’ attrm

\ /

EMBL-EBI i i




Implementing a package

2a. CompartmentPlugln class

std::string getShape() const;
int setShape(std::string value);

mwlate ‘shape’ att@

\ /




Implementing a package

2a. CompartmentPlugln class

AppearCompartmentPlugin * plugin =
static_cast<AppearCompartmentPlugin*>(comp->getPlugin(“appear”);

plugin->setShape(“circle™);




Implementing a package

ibSBML core
(very minor AP| changes from libSBML-4)

SBM'_— SBasePlugin SBMLEXxtension SBase
Extension Namespaces ExtensionPoint

;

SBasePlugin SBMLEXxtension

N .
SBMLDocument /AppearModeI) Appear Creator Registry
Compartment
Plugin \ Plugin
/ Plugin
\/
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Implementing a package
2b. ModelPlugln class

class AppearModelPlugin : public SBasePlugin

{
public:
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Implementing a package
2b. ModelPlugln class

_ N
adding
listOfShapes’
protected: element
__
ListOfShapes mShapE

%
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Implementing a package
2b. ModelPlugln class

virtual SBase* createObject (XMLInputStream& stream);
virtual void writeElements (XMLOutputStream& stream) const;

Kcreate/wrh
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Implementing a package
2b. ModelPlugln class

const ListOfShapes* getListOfShapes () const;

Shape* getShape (unsigned int index); : -
manipulate

int addShape (const Shape* Shape); ‘IistOfShapes’ element

Shape* createShape(); T

Shape* removeShape (unsigned int n);

int getNumShapes() const;
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Implementing a package

2a. ModelPlugln class

AppearModelPlugin * m_plugin =
static_cast<AppearModelPlugin*>

(model->getPlugin(“appear”);

Shape *s = m_plugin->createShape();

s->setld(“circle”);




Implementing a package
3. Using the package
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Implementing a package
3. Using the package

int main(int argc,char** argv)

{
SBMLNamespaces sbmins(3,1);

sbmins.addPkgNamespace(“appear”, 1);
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Implementing a package
3. Using the package

SBMLDocument *document = new SBMLDocument(&sbmins);
document->setPkgRequired(“appear”, false);
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Implementing a package
3. Using the package

Model * m = document->createModel();
Compartment * ¢ = m->createCompartment();
c->setld(“c”);

c->setConstant(true);
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Implementing a package
3. Using the package

AppearModelPlugin * m_plugin = static_cast<AppearModelPlugin*>
(m->getPlugin(*appear”);

Shape *s = m_plugin->createShape();
s->setld(“circle”);
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Implementing a package
3. Using the package

AppearCompartmentPlugin * plugin =
static_cast<AppearCompartmentPlugin*>(c->getPlugin(“appear”);

plugin->setShape(“circle”);
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Implementing a package
3. Using the package

writeSBML(document, ‘appear.xml’);

delete document;

}
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Implementing a package
3. Using the package

<?xml version="1.0" encoding="UTF-8"?>
<sbml xmIns="http://www.sbml.org/sbml/level3/versionl/core" level="3" version="1"
xmins:appeat=- ww.sbml.org/sbml/level3/versionl/appear/versionl”

<model>

<listOfCompartments>
<compartment id="c" constant="true'( appear.shape="circle"/>
</li mpartments>

<appear:listOfShapes>
<appear:shape appear:id="circle"/>
appear:listOfShapes>
</moder>
</sbml>
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“How to”
documents

\—

/
Example

packages

IbSBML-5

liIbSBML-5
alpha-0

“‘\\
Templates
for classes

_/
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IbSBML-5

Please

EMBL-EBI ;i
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