IDSBML



Using MATLAB/Octave ...




Installing liIbSBML MATLAB binding
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Installing liIbSBML MATLAB binding

on Windows

libSEML-5.0.0-win-matlab-x04
ibSEML MATLAE Interface Setup
SBML Team

[ 48 Setup - ibSBML MATLAB Interface [,

I i bs BM L Welcome to the libSBML MATLAB

MATLAB interface Interface Setup Wizard -
ﬁl Setup - IbSBML MATLAB Interface [ = I
Brought to you by This will install MATLAE Interface of ibSBML 5.0,

ter.
e T e | I I bs BMVL compieting the ibsemL MATLAB

Distributed freely underthe terms Itis recommended that you dose all other appli Interface Setup Wizard

libSBML-5.0.0-win-matlab-x86
lib5EML MATLAE Interface Setup
S5BML Team

of the GNU LGPL. continuing. MATLAB interface
Click Mext to continue, or Cancel to exit Setup. Brought to you by Setup has finished installing libSBML MATLAB Interface on your
The SBML Team computer.
((— Distributed freely under the terms Click Finish to exit Setup.
— aof the GNU LGPL.
| Run MATLAB and install ibSBML Interface:
The Systems Biology

Markup Language F
www.sbml.org .

About... wvwy. sbrnl. org The syStems Bi"'-'"og.'f

Markup Language

www.sbml.org

About... vy, shiml. org



Presenter
Presentation Notes
There are libSBML installers that install only those files needed for the MATLAB binding.


Y

Installing lIbSBML Octave binding

on Windows

libSBML-5.0.0-win-x86 * Install liIbSBML using the windows installer.

5SEML Setup * Open Octave and navigate to the binding/octave directory
e Run buildLibSBMLOctave

Select Octave (=S| —c—)
pctave—3.2.4. exe:6> buildLibEBHLOctave

Checking system ...

Looking at software

Octave detected

Looking at 05 ...

Hindows 32 hit 08 detected
Checking directory structure ...
Expected directory structure found

Constructing the 1ibSBML MATLAB interface.

* Doing preliminary checks of runtime environment ...
— This appears to he Octave and not MAT
— Octave reports the 05 is Windows 32-hb
* Trying to establish our location ...
— We are in the 1ibSBML subdirectory for Octave.
— We appear to be in the 1ihSBML source tree.
— We have write access here! That makes us happy.
Phase 2: tests for libraries and other dependencies ...
* Locating 1ibh8BML library and include files ...
— Checking for the existence of the GC:xlibsbml-5“win“bhin directory ...

— Checking for the existence of the C:~libhsbml-5%src directory ...

IC:x1libsbml-5%win~bin~1libsbml.1ib found
C:~1libsbml-5win“bin“1libshnl.d1l found
IC:x1libsbml-5%win~bin~1ibxml2_1ib found
C:~1libsbml-5win“bin“1libxmnl2.d11l found
(C:x\1libsbml-5%win~binsiconv.1lib found
C:~1libsbml-5~win~bin“iconv.dll found
C:1libsbhml-5win“~hin~bzip2.1lib found
G~ 1libsbml-5“win~hinxbzip2.d1l1l found
— All dependencies found. Good.
— GCopying library files to GC::libsbml-5“srcsbindings“octave ...
— Copying of library files successful
* Creating mex files in C::libsbml-5:srcibindings“octave
— Building TranslateSBML ...
— Building OutputSBML ...

octave—3.2.4.exe:?>


Presenter
Presentation Notes
Unfortunately with octave it is necessary to install all libSBML and then use octave to build the appropriate files.


Installing liIbSBML MATLAB binding

on Linux/Mac

./configure --with-matlab
make
sudo make install


Presenter
Presentation Notes
Using gnumake the build script will open matlab and build from inside the environment. This solves many of the compatibility issues we have encountered.


Installing lIbSBML Octave binding

on Linux/Mac

./configure -with-octave
make
sudo make install



Import SBML

Your preferred

environment



Presenter
Presentation Notes
LibSBML will allow you to import an SBML model. 


4. Command Window

m =

typecode:

metaid:

notes:
annotation:

SBML level:

SBML wersion:
name :

id:

timeUnits:
substancelnits:
volumeUnits:
arealnits:
lengthUnits:
extentUnits:
conversionFactor:
sboTerm:
functionDefinition:
unitDefinition:
compartment :
species:
parameter:
initialAssignment:
rule:

constraint:
reaction:

event:

time symbol:
delay symbol:
namespaces:

Eile Edit Debug Desktop Window Help

(1) Mew to MATLAB? Watch this Video, see Demos, or read

' SEML MODEL'

Ihhl

Imll

'13 =211
'time'

"mole!

"litre!

'area'

'metre’

"mole!

g
-1

[1x1
[1x5
[1x2
[1x3
[1x6
[1x1
[1x4
[1x1
[1x1
[1x1

[1x1

struct]
struct]
struct]
struct]
struct]
struct]
struct]
struct]
struct]
struct]

struct]

Getting Started.

1| 1

OVR

m
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Presentation Notes
The result is a structure that reflects the SBML.  This structure can then be used in MATLAB however the user chooses.


The COBRA Toolbox

i Command Windcw

—)

[ﬁ_,-

SE Sk __J PortTERSWHEEL
Mode

Fle Eda Debug  Dest P ¥
e . Mathematical A ling

MATLAB_SBML

,._._I;;jjf’S uCt[:J re User conversion S thO I b OX 2

delay_symbols

SBMLToolbox



Presenter
Presentation Notes
This structure can be used as desired. Several third party toolboxes use it to import SBML into their application.


MATLAB_SBML structure

4\ Command Window l =0 =]

File Edit Debug Deskiop Window Help

() New to MATLAB? Watch this Videe, see Demos, or read Getting Started,

m =

typecode: 'S5BML MCODEL'
metaid: "hh'
notes: '°

ATt
SEHL_levEl:
SBHML wversion:



Presenter
Presentation Notes
Information about the document (level and version)  is included in the model structure.


MATLAB_SBML structure



Presenter
Presentation Notes
In addition namespaces and any csymbol elements used.


MATLAB_SBML structure

name :
id:
timelUnits:
substancellnitcs:
volumeUnits:
areallnits:
lengthlUnits:
extentlUnits:
conversionFactor:
sboTerm:



Presenter
Presentation Notes
The attributes on a model are stored with names that reflect the SBML attribute name.


MATLAB_SBML structure

functionDefinition: struct]

unitDefinition: [1x5 =struct]
compartment: [1lxZ2 struct]
species: [1x3 struct]
parameter: [1x& struct]
initialAssignment: [1x]1 struct]
rule: [1lx4d struct]

constraint: [1xl =struct]

reaction: [1xl =truct]
event:

struct]

m



Presenter
Presentation Notes
The elements are stored as arrays of sub structures each reflecting the particular SBML element.


MATLAB_SBML structure

> m.speciez (1)

ans =

typecode:

metaid:

notes:

annotation:

sboTerm:

name :

id:

compartment:
initialAmount:
initialConcentration:
substancelnits:
hasCnlySubstancelnits:
boundaryCondition:
constant:
conversionFactor:
izSetInitialimount:
iszSetInitialConcentration:

'SEML. SPECIES'

'substance’

m



Presenter
Presentation Notes
It is possible to index into each array and retrieve information relating to the particular object. 


MATLAB_SBML structure

> m.speciez (1)

ans =

typecode:

metaid:

notes:

annotation:

sboTerm:

name :

id:

compartment:
initialAmount:
initialConcentration:
substancelnits:
hasCnlySubstancelnits:
boundaryCondition:
constant:
conversionFactor:
izSetInitialimount:
iszSetInitialConcentration:

'SEML. SPECIES'

'substance’

m



Presenter
Presentation Notes
It is possible to index into each array and retrieve information relating to the particular object. 


i |
4\ Command Window E@g

File Edit Debug Desktop Window Help o
":EJ Mew to MATLAB? Watch this Video, see Demos, or read Getting Started. X
>>» numParam= = length (m.parameter)
| |
numParams =
6

>>» paraml = m.parameter(l).id

paraml

B

>»> compSize = m.compartment (Z2) .s1ize

comp3Size =

HalN

>>» hascompSize = m.compartment (2) .i=s5et5ize

m

hasconpSize =



Presenter
Presentation Notes
Information relating to the whole model can be accessed using indexing and the structure fieldnames. In addition to the SBML attributes there are fielnames to reflect whether an attribute has been set.


Export SBML

A\ Command Window

A

Bl ES Defug DeMop Wedow  Help

MAT B_SBML T
_structure —| ;;ML

Your preferred
environment

/ | Use the ‘isSBML_Model’

script to determine
whether the structure is

as expected.

Must be a structure of
the required format



Presenter
Presentation Notes
The MATLAB_SBML structure used can be exported back to SBML. However it must be of the appropriate format and will not attempt to write out SBML if the structure is not what is expected.


Export SBML

Checking the structure

ISSBML_Model

v'checks typecode
v all required fields present

v'have appropriate types of data
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