
1 CCopasiObje
tMany 
lasses in Copasi are derived of the CCopasiObje
t 
lass. They all inheritsome 
ommon properties:
• All Obje
ts have a name and a type
• The obje
ts 
an be organized in a hierar
hi
al tree
• There is a me
hanism to referen
e obje
ts (Common Names)
• Obje
ts 
an have values that 
an be 
al
ulated and queried with a uni�edme
hanism
• All output in Copasi is handled with me
hanisms of the CCopasiObje
t
lassThe following is a more detailed des
ription of those properties.1.1 Name and TypeEvery CCopasiObje
t instan
e has a name and a type. Both are STL strings.The name 
an be set with setObje
tName() and 
an be a

essed with getO-bje
tName(). The type is set in the 
onstru
tor of the derived 
lasses (so thereis no need for a setObje
tType() method) and 
an be a

essed with the getO-bje
tType() method.1.2 Hierar
hi
al treeCCopasiObje
ts 
an be organized in a hierar
hi
al tree. The parent of an obje
tis retrieved with getObje
tParent(). In most 
ases when an obje
t is 
reatedthe parent is passed to the 
onstru
tor. Usually it should not be ne
essary to
all setObje
tParent() dire
tly.getObje
tAn
estor(std::string type) looks for an obje
t with a given typeamong the an
estors (parent, parent of parent, et
.) of a given obje
t.An obje
t 
an only have 
hildren if its 
lass is derived from CCopasiContainer(whi
h is itself derived from CCopasiObje
t). For information on how to a

ess
hildren of obje
ts see the do
umentation of CCopasiContainer.In the 
urrent Copasi implementation there is one single hierar
hi
al tree ofCCopasiObje
ts. Most CCopasiObje
ts (ex
ept some temporary ones) are partof this tree. The root of this tree is the stati
 pointer CCopasiContainer::Root.There is also a de�ne whi
h allows to a

ess the root 
ontainer as RootContainer.1.3 Obje
t referen
es with 
ommon names (CNs)All CCopasiObje
ts in a hierar
hi
al tree 
an be referen
ed by a so 
alled 
om-mon name (CN). A CN is unique within the tree. The CN re�e
ts the positionof the given obje
t in the tree. It is a STL string and is 
omposed of the types1



and names of all the dire
t an
estors of the obje
t. [insert a des
ription of howCNs a
tually work℄The CN is determined uniquely from the type and name of the obje
t andfrom its position in a tree. It does not depend on where in the memory theobje
t is lo
ated (like pointers would). The obje
t doesn't even need to exist tohave a valid CN. Therefore CNs 
an be used (and are indeed used) to referen
eCCopasiObje
ts in 
opasi �les.The stru
ture of CNs also allows to identify 
orresponding obje
ts in di�erentsubtrees.The CN of an obje
t is retrieved with the getCN() method. It returns aCCopasiObje
tName obje
t. CCopasiObje
tName is essentially an STL stringwith some additional methods that help parsing the CN.To lo
ate the obje
t for a given CN use the stati
 CCopasiContainer::Obje
tFromName(
n)method.There is also a me
hanism to handle renaming of obje
ts (sin
e the CNis 
onstru
ted using the obje
t name it is usually invalidated if an obje
t isrenamed): If a variable that holds a CN is de
lared as a CRegisteredObje
tNameit will be automati
ally added to a global stati
 list of registered CNs. If anobje
t that is refered to by one of the registered CNs is renamed, the CN willbe 
hanged a

ordingly.1.4 Values of obje
tsSome CCopasiObje
ts have a value. The 
urrent implementation allows boolean,�oating point, integer, and string values. The CCopasiObje
t 
lass provides auniform interfa
e to 
al
ulate and a

ess those values. Obje
ts that have a�oating point or integer value 
an be used in a plot.1.4.1 A

essing the valueThe isValueBool(), isValueDbl(), isValueInt(), isValueString() methods 
an beused to 
he
k if a given obje
t has a value (it 
an only have one value of onetype). The getValuePointer() method returns a pointer to this value. Sin
eit returns a void* pointer it needs to be 
ast to the appropriate type: bool,C_FLOAT64, C_INT32, std::string.The value 
an be set using the setObje
tValue(...) method (whi
h is de
laredfor C_FLOAT64, C_INT32 and bool arguments).1.4.2 Update methodSome obje
ts need to do some extra a
tions when their value is set (e.g. aCMetab needs to adjust the initial parti
le number if the initial 
on
entration is
hanged). CCopasiObje
t also provides an interfa
e for that. Every obje
t 
anhave an update method whi
h takes one argument (of the type 
orrespondingto the value type of the obje
t). This method 
an be set using the setUp-dateMethod(*obje
t, *member_fun
tion). It needs to be a member method2



of an obje
t. Both the pointer to the obje
t and the member pointer of themethod needs to be given to the setUpdateMethod() method. Note that theupdate method 
an be a method of a di�erent obje
t than the one that needsto be updated. In many 
ases it will be the parent obje
t. The update methodshould be set in the 
onstru
tor.1.4.3 Refresh methodSome obje
ts need to do some 
al
ulations to ensure their value is uptodate.This is not done automati
ally by a

essing the value (sin
e a

essing the valueusually happens through the pointer returned by getValuePointer()). So thefun
tor returned by getRefresh() needs to be 
alled expli
itly before a

essingthe value of an obje
t.There may be some rules that spe
ify that 
alling refresh is not ne
essary insome 
ir
umstan
es. E.g. when 
alling output routines during a 
al
ulation allvariables of the model should already have an uptodate value. But these ruleshave to be do
umented elsewhere.1.4.4 Dependen
iesThe values of some obje
ts depend on values of other obje
ts. These dependen-
ies 
an be queried using the getDire
tDependen
ies(), getAllDependen
ies(),and hasCir
ularDependen
ies() methods. CCopasiObje
t also has a 
omparisonoperator (operator<()) whi
h 
an be used to sort a set of obje
ts a

ording totheir dependen
ies (so that the refresh methods 
an then be 
alled in the rightorder). I'm not sure this is implemented right now (April 2006).The way this me
hanism is used for output is that at the start of a 
al
ulationtask a list of all obje
ts that need to be output is generated. This list is (shouldbe?) sorted a

ording to the dependen
ies, than a sorted list of refresh fun
torsof this obje
ts is stored. At ea
h output step the list of refresh fun
tors is 
alledin the right order, after that the output 
an be done using the pointers to thevalues (for plots) or the print() methods (for reports). By doing this it 
an beavoided to 
all a refresh fun
tor several times if an obje
t appears in the outputseveral times.1.5 Output in reportsEa
h CCopasiObje
t has a print(std::ostream*) method whi
h is used for outputin reports. Simple obje
t that have a value just print that value to the stream,more 
omplex obje
ts (like numeri
al methods) generate a formatted output oftheir 
urrent settings or 
urrent state.The refresh method (in
luding the dependen
ies) should be 
alled before
alling the print() method.
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1.6 CCopasiObje
tReferen
e1.7 Hints for implementing derived 
lasses1.7.1 Constru
torsThe standard 
onstru
tor of a CCopasiObje
t has four arguments: name, par-ent, type, and �ags. The �ags argument is an unsigned 32 bit integer that
ontains some �ags that spe
ify 
ertain properties of obje
ts (e.g. the type ofits value, whether it is a 
ontainer, ...). The meaning of the di�erent bits 
anbe found in the CCopasiObje
t.h header.Constru
tors of derived 
lasses should at least have the �rst two arguments:name and parent. The other arguments are only ne
essary if you expe
t thatthe 
lass will be used as a base 
lass for further derived 
lasses whi
h may wantto 
hange the �ags or type.2 CModelEntity
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