
Lucian Smith 

University of Washington & 

California Institute of Technology 

N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

11
.6

40
2.

1 
: P

os
te

d 
13

 S
ep

 2
01

1



Biological Content: 
Reactions 

Species 

Parameters 

Compartments 

Functions 

Events 

Math 

 

N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

11
.6

40
2.

1 
: P

os
te

d 
13

 S
ep

 2
01

1



Biological Content: 
Reactions 

Species 

Parameters 

Compartments 

Functions 

Events 

Math 

 

Biological Content: 
Reactions 

Species 

Parameters 

Compartments 

Functions 

Events 

Math 

 

N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

11
.6

40
2.

1 
: P

os
te

d 
13

 S
ep

 2
01

1



Biological Content: 
Reactions 

Species 

Parameters 

Compartments 

Functions 

Events 

Math 

 

Biological Content: 
Reactions 

Species 

Parameters 

Compartments 

Functions 

Events 

Math 

 

Biological Content: 
Reactions 

Species 

Parameters 

Compartments 

Functions 

Events 

Math 

 

Biological Content: 
Reactions 

Species 

Parameters 

Compartments 

Functions 

Events 

Math 

 

Biological Content: 
Reactions 

Species 

Parameters 

Compartments 

Functions 

Events 

Math 

 

Biological Content: 
Reactions 

Species 

Parameters 

Compartments 

Functions 

Events 

Math 

 

N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

11
.6

40
2.

1 
: P

os
te

d 
13

 S
ep

 2
01

1



Define multiple models 

Import copies as submodels 

Connect their elements 
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 Submodels 

submod1: Reactions, Species, 

Compartments… 

submod2: Species, Events 

submod3: Reactions, Species, 

  Events 
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A → B; k0*A 

C → B; k0*C 
B → ; k0*B 

B + C → D; k0*C*B 
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A → B; k0*A 

C → B; k0*C 
B → ; k0*B 

B + C → D; k0*C*B 

X → Y; k0*B 

dB/dt = -2.2 

N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

11
.6

40
2.

1 
: P

os
te

d 
13

 S
ep

 2
01

1



A → B; k0*A 

C → B; k0*C 
B → ; k0*B 

B + C → D; k0*C*B 

X → Y; k0*B 

dB/dt = -2.2 

N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

11
.6

40
2.

1 
: P

os
te

d 
13

 S
ep

 2
01

1



A → B; k0*A 

C → B; k0*C 
B → ; k0*B 

B + C → D; k0*C*B 

X → Y; k0*B 

dB/dt = -2.2 

N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

11
.6

40
2.

1 
: P

os
te

d 
13

 S
ep

 2
01

1



A → B; k0*A 

C → B; k0*C 
B → ; k0*B 

B + C → D; k0*C*B 

millimolar 

molar 

N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

11
.6

40
2.

1 
: P

os
te

d 
13

 S
ep

 2
01

1



A → B; k0*A 

C → B; k0*C 
B → ; k0*B 

B + C → D; k0*C*B 

millimolar 

molar 

cf: .001 
cf: .001 

N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

11
.6

40
2.

1 
: P

os
te

d 
13

 S
ep

 2
01

1



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Document 

Model 

Reactions 

Species   

Compartments 

etc. 
submod1 

B, C 

 Submodels 

submod2 

A, B 

B, C 

submod3 

A, B 

A, B 

submod4 

B, D, F 

submod5 

D, E 

B, D, F A, B, E D, E F, G 

N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

11
.6

40
2.

1 
: P

os
te

d 
13

 S
ep

 2
01

1



N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

11
.6

40
2.

1 
: P

os
te

d 
13

 S
ep

 2
01

1



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 
 

 
 

N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

11
.6

40
2.

1 
: P

os
te

d 
13

 S
ep

 2
01

1



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Document 

Model 

Reactions 

Species   

Compartments 

etc. 

 Submodels 

submod1 submod2 submod3 submod4 submod5 

N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

11
.6

40
2.

1 
: P

os
te

d 
13

 S
ep

 2
01

1



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Document 

Model 

Reactions 

Species   

Compartments 

etc. 

 Submodels 

submod1 submod2 submod3 submod4 submod5 

N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

11
.6

40
2.

1 
: P

os
te

d 
13

 S
ep

 2
01

1



N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

11
.6

40
2.

1 
: P

os
te

d 
13

 S
ep

 2
01

1



N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

11
.6

40
2.

1 
: P

os
te

d 
13

 S
ep

 2
01

1



N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

11
.6

40
2.

1 
: P

os
te

d 
13

 S
ep

 2
01

1



 

N
at

ur
e 

P
re

ce
di

ng
s 

: d
oi

:1
0.

10
38

/n
pr

e.
20

11
.6

40
2.

1 
: P

os
te

d 
13

 S
ep

 2
01

1



Perhaps remove conversion 

factors for submodels? 

Retain conversion factors for 

replacements 

Parameters unconverted 

anyway… 
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All classes implemented 

Get/set all attributes 

Add/remove all children 

Requires libSBML 5.1.0 

libsbml/5.1-packages-beta/comp-
5.1.0-beta-1.zip 

 

In-progress: convenience functions 
 Flattening 

 Submodel instantiation 
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Read/write hierarchical models! 

 

In-progress:  

Replace rules more robustly 

 Introduce deletions 

Can only ‘replace’ elements 

with ids. N
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…and members of sbml-discuss 

and sbml-comp 
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