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Abstract

Petri nets can be used for a wide range of applications. However due to
the increasing amount of extensions made to “classic” Petri nets there is no
single unifying method to work with all of them. This paper introduces
a generic notation model for Petri net classes, encompassing the most
popular types. This model is then extended with algorithms that can
be used for all classes that fit the model. To complete the solution, an
open-source proof of concept Petri net simulator/animator (PetriCalc) is
provided which works according to this theory.
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1 Introduction

The usefulness of Petri nets is undisputed, and there is a myriad of tools available
to work with them - anything from interfaces for building Petri nets to analysing
their structure or running simulations using them.

Unfortunately, this increasingly widespread use and interest has led to a
fragmentation of classes of Petri nets as well as confusion around the vocabulary
and semantic meaning used for them. There are various efforts (such as [HMR05,
BM01]) to classify and analyse transition systems, of which Petri nets are just
one example.

While there are tools that allow running simulations on Petri nets, these are
mostly geared towards animation of small nets, producing graphics. Tools for
doing large-scale simulations are much harder to find, and often crash-prone or
too slow to be of practical use. This problem became especially apparent while
Laura Bertens was working on [BKH+15], where she needed to simulate a Petri
net that contained millions of tokens and hundreds of places and transitions (see
Figure 1). This seemingly simple task proved to be too difficult for Snoopy (the
tool the net was modelled in) or any other existing simulation method and/or
tool. Additionally, only a handful of places needed to be monitored for token
counts and these counts were only needed exactly every 5 simulation steps.

Inspired by the inability to simulate particularly large and/or complex Petri
nets, a calculation tool (PetriCalc) was developed especially designed to be
able to handle this. In order to do such calculations, it was important to have
an efficient internal data model for the net as well as a straightforward and
correct way to convert existing nets to this internal data model.

After completion of PetriCalc around the end of 2011, Jetty Kleijn and
the author of this paper agreed that the methods and data model as used in
PetriCalc could be very interesting if properly formalized. This paper is the
result of those efforts. The formal method was then turned into changes to Pe-

triCalc itself so that it accurately follows this formal notation, of which the
first version of PetriCalc could be considered a rough draft. Since PetriCalc

and the formal methods described in this paper are so closely tied together, the
constant goal to keep simulation possible for large and/or complex Petri nets
will be visible in nearly all decisions made.

Because of the new notation used to work with Petri nets, this paper takes
a different approach to Petri nets compared to most other literature. Usually
Petri nets are introduced as simple place-transition systems, then weights and
other extensions such as colours, extra arc types, time and/or stochasticity are
added. In this paper however, we focus more on the notation, starting with an
already extended Petri net model based loosely on and conforming to old and
well-accepted definitions of extended Petri nets such as [Pet77] and [Mur89].

Specifically, the notation is shifted from a place/transition-centric model to
an arc-centric model. The reason for this shift is three-fold:

First, we would like to provide a more direct translation from theory to com-
puter programming code for running simulations. Using only a single concept
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(arcs) as opposed to two (places and transitions) makes this translation both
easier to follow and less complex.

Secondly, we would like a fast and efficient implementation of this code. Hav-
ing only a single concept to keep track of makes optimizations easier and lowers
memory usage because there are less objects which matter to the calculations
to keep track of.

Finally, the focus on arcs allows us to come up with rules for combining arcs
together, which not only benefits optimization (by further reducing the objects
that we need to keep track of) but also assists net analysis efforts by providing
means of classifying groups of arcs together as opposed to only singular arcs.

The focus on speed and translation to computer programming code will
be visible as a recurring theme throughout this paper as the main motivation
behind most decisions that were made.

While the focus may be shifted, the model is still fully compatible with and
intuitively similar to traditional models, and straightforward translations both
to and from those models to this model are possible. This enables the use of
all techniques and tools as discussed in this paper on many existing Petri net
classes and thus many existing Petri nets.

Throughout this paper both Demarcations and Definitions will be used. De-
marcations give information on principles, ways of thinking; while definitions
give the harder, mathematically sound boundaries.

Demarcation 1 A Demarcation explains the reasoning or principles (soft
boundaries) of a subject, while a Definition gives mathematically sound
(hard) boundaries.

Demarcations usually precede definitions, allowing terminology to be
used without fully defining it first. Additionally, they allow for easily looking
up the basic ideas behind concepts without needing to read through the full
definition.

This paper will begin with some preliminaries that establish basic principles.
It continues with a brief overview of Petri nets in the new notation, followed
by an explanation of the theoretical focus of this paper. Then the concepts of
Petri net structure and Petri net classes are introduced, coming together with
a marking to form marked Petri nets. With all the basics then established, it
continues with a list of various properties that hold for all nets that fit in the
new notation as well as algorithms for stepping through simulations with various
step types. At that point, the Petri net class of Natural Petri nets is introduced
and some properties of this class are explored. Finally, the translation of all
this theory to code is given and it ends with a short discussion and conclusion
section.
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Figure 1: The Petri net from [BKH+15] modelling gradient formation. It has
125 places and 272 transitions.
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2 Preliminaries

We use Z to denote the set of integers, meaning both positive and negative
whole numbers as well as zero; N to denote the set of natural numbers, meaning
positive integers including zero; and N∞ to denote N with the addition of the
special symbol infinity (N∞ = N∪ {∞}). In this paper, the only property of ∞
that is used is that ∞ > i where i ∈ N.

A multiset µ : A→ N is a mapping from the set A to N, with µ(a) indicating
how many times a occurs in the multiset. Sets and subsets can be seen as
multisets through their characteristic function:

µX(a) =

{
0 if a /∈ X
1 if a ∈ X

}
where X ⊆ A and µX : A→ {0, 1}.

min and max denote the smallest, respectively largest element of a finite
totally ordered set.

A commutative monoid is a 3-tuple (L,⊗, I ∈ L) where L is a set, ⊗ is a
commutative and associative binary operator, and I is the identity element for
the ⊗ operation on set L.

The concept of “connected” elements will be used quite often in this paper.
In order to save space and make things easier to read, the symbol ‡ represents the
phrase “connected to” and the symbol † represents the phrase “not connected
to”, where the nature of the connection is dependent on the context.
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3 What is a (Petri) net?

This section introduces “Petri nets” as we will consider them in this paper. Since
the world of Petri nets is filled with a wide range of specialized net classes, it is
important to clarify exactly which classes we are dealing with.

Petri nets are usually introduced as (annotated) directed bipartite graphs,
where the set of nodes is partitioned in two disjoint subsets. Places are in one
subset and transitions in the other. Places are never directly connected to places,
and transitions are never directly connected to transitions. Transitions represent
actions while places represent state variables. The state of these variables is
represented by “marking” the places. Depending on the exact class of net, the
marking of a place may be binary, a number, a set or even a complex expression.
The arcs between a particular transition and places define its sphere of influence.
The neighbourhood of an element consists of the element itself, the elements it
is connected to, and the arcs involved. A transition may not affect places outside
of its neighbourhood.

For the sake of unambiguity, these are the elements of a Petri net:

Demarcation 2 A transition is a representation of an action. The occur-
ring of an action is called firing.

If a transition is allowed to fire, this transition is said to be enabled.
Whether a transition is enabled and the effect of its firing are fully defined
by the arcs in its environment (see Definition 6).

Transitions will be visually displayed as rectangles:

Figure 2: A transition

Demarcation 3 A place is a representation of a state variable.
Places will be visually displayed as circles:

Figure 3: A place

Demarcation 4 The marking of a net defines a value d ∈ D (where D is
a given domain) for each place in the net. A marking describes a state of
a net, but is not part of the net itself.

Markings will be visually displayed by writing the corresponding value
inside the places:
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Figure 4: A place with the value of the current marking

Demarcation 5 An arc connects a single place to a single transition. It
represents both under what conditions on its connected place its connected
transition may fire (the arcs range) and how the value of its connected place
is altered when its connected transition fires (the arcs effect).

Arcs will be visually represented by a labelled line between a place and
a transition, with the range and effect of the arc together forming the label:

(r, e)

Figure 5: A place and a transition, connected by a labelled arc

Range and effect are not usually represented in this way. We have chosen
arc-labelled undirected bipartite graphs, as opposed to non-labelled directed
bipartite graphs. More on this decision is explained in the following subsection.

3.1 Theoretical focus

We have introduced arcs as specifying an undirected connection between place
and transition, together with an arc label consisting of the arc range and arc
effect. This is not the usual representation of arcs, however.

In the usual representation, Petri nets are seen with a focus on either the
places or the transitions, with a flow relation between them. The things that
give Petri nets their behavioural properties are hence properties of the places
and transitions. The flow relation merely points out which places and transitions
affect each other.

This paper uses a quite different way of looking at things. Instead of focusing
on places and/or transitions, it focuses on the flow relation (the arcs) between
them. We assign properties to the arcs (specifically, the arc range and arc effect).
This leaves the places as nothing more than identifiers for specific parts of a
marking, and transitions as nothing more than identifiers for a set of arcs. Since
they are identifiers for parts of a net, they are still quite useful to humans but
have lost their computational significance.

Because places and transitions have lost their computational significance,
only the arcs are left as important for computations. Instead of needing to keep
track of two different types of objects and their relation to each other, we only
have to keep track of one type of object: the relations themselves. This also has
the added benefit of making transformations on the net easier, such as combining
transitions.

12



Since the properties that are computationally significant are all defined
through the arcs, it becomes possible to write down a single set of arc-based
rules that governs all behaviour. We shall refer to such rule sets as the class of
a Petri net, while the places, transitions and arcs themselves shall be referred
to as the structure of a Petri net.

Both the structure and class of a net are static for the lifetime of a net. But
there is also a third, dynamic part: the marking. These three parts together
fully describe a Petri net and its current state.

The structure defines what transitions, places and arcs (including their la-
bels) exist in specific net. Changing the structure is thus effectively creating a
new, different, net.

The class defines how and under what conditions arcs interact with the
marking of a net. The class can be seen as a set of ‘rules’, which the net must
follow. Changing the class doesn’t just create a new net: it creates an entirely
new type of net; hence the naming “class” for this part.

Finally, the marking describes the current state of a net. It is the dynamic
part, changing when a net evolves.

3.2 Structure

The structure of a Petri net is determined by places, transitions and the arcs
between them.

Definition 1 N = (P, T,A) is a PetriStructure, where:

• P is a set of places.

• T is a set of transitions, such that P ∩ T = ∅

• A is a set of arcs, each connecting a place and a transition and la-
belled with a tuple (r, e) where r is the range of the arc, and e is the
effect of the arc. If an arc a with label (r, e) thus connects (‡) place
p ∈ P and transition t ∈ T , then we write:

– aP = p

– aT = t

– aR = r

– aE = e

Some remarks about the above definition:

• We require that P ∩ T = ∅, because P and T represent different entities.

• Each of P , T , and A is allowed to be infinite or empty.

• The graph represented by this definition is not directed, so unlike the
traditional definition of Petri nets, there is no distinction between input
arcs / places / transitions and output arcs / places / transitions.
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(r, e)
(r, e)

(r, e)

(r, e)
(r, e)

(r, e)
(r, e) (r, e)

Figure 6: An example of a Petri net structure. The (r, e) arcs are placeholders
for more concrete labels.

• There may be several arcs a 6= b such that aP = bP , aT = bT , aR,= bR
and/or aE = bE . In other words, the identity of an arc is not fully described
by its parameters (p, t, r, e).

Arc range and effect were partially chosen for practical reasons (they provide
a sensible base for calculations), but also partially inspired by [KK10], where
the ideas of range arcs and testing are heavily used. The ideas about localities
as they are used in [KK10] also mesh nicely with the theoretical focus of this
paper on arcs as opposed to places or transitions.

Taking into account the representation of places, transitions and arcs as in-
troduced at the beginning of this section, an example net following this definition
of structure could look as depicted in Figure 6.

3.3 Class

The class of a Petri net describes the behavioural rules defining its dynamics.

First, let us introduce some new concepts: domain, the set of arc labels, the
range function, the effect function, the combination operator and the identity
arc label. Together these are sufficient to define behaviour.

The domain together with the set of arc labels puts restrictions on the mark-
ings and arc labels of net.
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Demarcation 6 The domain of a class defines the possible values that a
marking may assign to places, as well as the possible values for arc range
and arc effect.

The set of arc labels of a class specifies which combinations of arc range
and arc effect may occur on arc labels.

The range and effect functions together describe the equivalent of what is
usually referred to as the firing rule.

The range function is used to define under what conditions an arc enables
its connected transition.

Demarcation 7 The range function of a class is used to determine for
any given arc and marking whether a transition is enabled with regard to
the place the marking corresponds to. A transition is enabled if and only if
all the arcs connected to it enable it. In other words, a transition is enabled
when the range function of all its connected arcs evaluate to true for the
marking of their connected place.

The effect function defines what happens to the place of an arc, when its
transition fires.

Demarcation 8 The effect function of a class determines for any given
arc and the current marking of its place what the resulting marking of its
place is after firing its transition.

In addition there is a combination operator that defines concurrent be-
haviour: how two arcs connected to the same place can be combined to create
a single new arc that behaves as a simultaneous occurrence of these arcs, from
the perspective of the range function and effect function.

Since simultaneous behaviour is inherently unordered, this operator is com-
mutative and associative. Thus it may be used to combine any number of arcs
connected to the same place into one. See Figure 7 for an example.

Demarcation 9 The combination operator (⊗) of a class defines how
any two arcs connected to a shared place may be combined into a single
arc with the same effect as if the two arcs would work simultaneously. It is
commutative and associative.

All of the arc labels involved in the use of this operator must be in the
set of arc labels of the class.

Finally, there is an identity arc label. This is effectively an “unconditionally,
do nothing” arc label. This sounds like a very useless arc label to have at first,
but it serves two key purposes.

Firstly, it makes it possible to make a fully connected net, where every
transition is connected to every place. Unconnected places and transitions can
be connected using an arc labelled with the identity arc label, without altering
the semantics of the net itself.
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a)

(a, b) (c, d)

b)

(a, b)⊗ (c, d)

Figure 7: In b, two arcs from a combined into one with a new label obtained
from the original arcs using the combination operator ⊗.
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Secondly, the existence of this arc label is the final piece of the puzzle to
be able to claim that when put together with the set of arc labels and the
combination operator, a commutative monoid is created. This is desirable be-
cause commutative monoids have very convenient properties (specifically, being
associative and commutative).

Demarcation 10 The “identity arc label” (I = (Ir, Ie)), is an element of
the set of arc labels such that a ⊗ I = a for any given arc a. It must have
an unconditional range, and may not alter any marking through its effect.

Putting all of the above into more formal language results in the following
definition of Petri net class:

Definition 2 A PetriClass is a tuple (D, fr, fe, L,⊗, I) where:

• D = (Dr, De, Dm), where:

– Dr is the domain for arc range.

– De is the domain for arc effect.

– Dm is the domain for markings.

• fr : Dr ×Dm → {true, false} is the range function.

• fe : De ×Dm → Dm is the effect function.

• L is a subset of (Dr ×De), the set of arc labels of the PetriClass.

• ⊗ : L× L→ L as the combination operator.

• I = (Ir, Ie) ∈ L, as the identity label, such that:

– fr(Ir, i) = true for all i ∈ Dm

– fe(Ie, i) = i for all i ∈ Dm

• (L,⊗, I) is a commutative monoid.

Note that because (L,⊗, I) is a commutative monoid, there is only one I,
but there may be more than one valid Ir or Ie.

The property that (L,⊗, I) is a commutative monoid is a particularly in-
teresting one. Petri nets have commutative monoid tendencies when modelled
and/or viewed in various ways. For example, in [MM90] it is already shown
that Petri nets can be seen as monoids of places with a composition operator
on transitions (of which a PetriClass can be seen as a more generalized form
that only operates on arcs instead of places and transitions). In [DMM96] a
similar modelling method is used to show that both sequential and parallel step
semantics (see subsection 4.3 for more on steps) can be modelled as monoids
as well. More recently, [KKPKR12] has taken the approach of modelling the
connections between places and transitions as monoids, again from the vantage
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point of step semantics. The model described by PetriClasses takes inspiration
from all of these and ends up with something complementary to the connection
monoids in [KKPKR12] (keeping the focus on arcs as opposed to steps), while
retaining the expressive ability that is seen in [MM90] and [DMM96]. This will
become more clear in section 6, where we introduce NatNets.

One might wonder why multiple arcs between one place and one transition
are allowed, especially since the combination operator allows combining them
together, preserving semantic meaning. The reason for this is to make it easier
to convert nets from other models to this model. And indeed, in a later section
we will use the combination operator to reduce the amount of arcs between
combinations of places and transitions to a maximum of one each. This greatly
simplifies the complexity of both the model in general as well as computations
done on it, by keeping the amount of arcs to a minimum.

3.4 Marked Petri nets

Combining the above definitions of PetriStructure and PetriClass together,
a marked Petri net is defined as a combination of structure (PetriStructure),
class (PetriClass) and marking (M). The PetriStructure defines the struc-
ture of the net itself, the PetriClass defines the class of the net and the marking
defines the current state of the net. Only the last of those properties (the mark-
ing) can change within the operational semantics of a net, because changing
either of the other two would change the underlying net itself.

The combination of a PetriStructure, PetriClass and marking is called
permissible when they “fit” together:

Demarcation 11 A combination of PetriStructure, PetriClass and
marking is permissible when the marking assigns to the places of the Pe-

triStructure elements from the domain for markings of the PetriClass

and all arc labels are allowed by the PetriClass.

This gives us the following formal definition of a marked Petri net:

Definition 3 A marked Petri net N is a tuple N = (S,C,M) where:

• S = (P, T,A) is a PetriStructure, as in Definition 1.

• C = (D, fr, fe, L,⊗, I) is a PetriClass, as in Definition 2.

• S,C,M is permissible by L, meaning that M : P → Dm is the mark-
ing and for all a ∈ A we have (aR, aE) ∈ L

18



4 Common properties of marked Petri nets

We are now able to consider a marked Petri net (as defined in Definition 3)
as comprising of a PetriStructure, PetriClass and marking, but have not
actually provided any of the three yet in a tangible form. Even without doing
so, it is already possible to reason with marked Petri nets and further define
general properties that will hold true for all possible values S, C and M .

4.1 Enabledness and firing

The concepts of enabledness and firing were already briefly mentioned in De-
marcations 2 and 7.

Before we can give the full formal definitions of enabledness and firing, we
first need to define the “place-transition-combined arc label”. This is a method
relying on the combination operator to reduce the number of arcs between any
given place and transition pair to a single arc.

Definition 4 Let (P, T,A) be a PetriStructure, p ∈ P and t ∈ T . Let
a1, . . . , an be all distinct arcs connecting p and t. Let li be the label of ai
for 1 ≤ i ≤ n. The place-transition-combined arc label of p and t is the
label resulting from I⊗ l1 ⊗ . . .⊗ ln.

The ordering of the arc labels used above does not matter, since ⊗ is both
commutative and associative. Also note that by this definition the place-tran-
sition-combined arc label of unconnected places and transitions is the identity
arc label, as there are no labels li. This is desired behaviour because Defintion
2 requires I to unconditionally do nothing, which is semantically equivalent to
a place and transition being unconnected.

An example of reducing number of arcs to one by using the place-transition-
combined arc label is given in Figure 8.

With place-transition-combined arc labels, we can now relatively easily give
the formal definitions of enabledness and firing. After all, now that we can
combine all arcs between any given place and any given transition into a single
arc, we only have to consider a single arc for each part of place and transition.

Since the identity arc label is required to always make both the range func-
tion evaluate to true and the effect function to not change the marking, this arc
label may be used when no arcs connect a place and transition. This has exactly
the same effect as simply leaving the markings for those places unchanged.

A transition is enabled when the range function is true for the place-tran-
sition-combined arc label of each connected place:

Definition 5 In a marked Petri net N = ((P, T,A), (D, fr, fe, L,⊗, I),M)
a transition t ∈ T is enabled when for all p ∈ P , fr(lr,M(p)) = true,
where l = (lr, le) is the place-transition-combined arc label of p and t.
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a)

(g, h)

(c, d)

(e, f)

(a, b)

(i, j)

(k, l)

b)

(g, h)

(a, b)⊗ (c, d)⊗ (e, f) (i, j)⊗ (k, l)

Figure 8: A simple net with several combinable arcs, showing both before (a)
and after (b) using the place-transition-combined arc label to transform the net
for all arcs where this is possible.

The firing of a transition defines a new marking with the result of the effect
function for the place-transition-combined arc label of each connected place,
leaving unconnected places unaffected.

Definition 6 In a marked Petri net N = ((P, T,A), (D, fr, fe, L,⊗, I),M)
the firing of an enabled transition t ∈ T changes M into M ′ so that ∀p ∈ P ,
M ′(p) = fe(le,M(p)), where l = (lr, le) is the place-transition-combined arc
label of p and t.

Note that since only the marking of a marked Petri net is affected by firing
a transition and the marking is transformed using the effect function (fe), the
new marking is guaranteed to yield a permissible marked Petri net.

4.2 Arc types

In the notation used for Petri nets in this paper, places can be considered vari-
ables, merely holding values and playing no other role. Transitions can be seen
as identifiers for a collection of arcs. As a result of this, it is the arcs that do
all the work and are the most interesting to analyse. In this subsection, we will
explore the theoretically possible types of arcs in marked Petri nets. We will do
this through analysis of the possible values the arc labels can take.

Let us see if we can classify some major arc label types. Each arc label
consists of two parts: the arc range and arc effect. Since we know there is an
identity arc label (I = (Ir, Ie)), both of these can either hold a value that does
something or doesn’t do something. For the arc label range “doing nothing”
means being unconditional (fr(lr, i) = true for all i ∈ Dm, where lr is the
arc label range). For the arc label effect it means not changing the marking
(fe(le, i) = i for all i ∈ Dm, where le is the arc label effect). Since all ranges
that do nothing are indistinguishable from Ir by the range function, we shall
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use Ir to refer to all of them. Similarly, we shall use Ie to refer to all effects that
do nothing. This leads to four major arc label types (or arc classes):

• No-operation arc labels (Ir, Ie)
These arc labels have a range that is unconditional and an effect that does
not alter the marking. In other words: an arc label that is always enabled
and does nothing.

There is at least one arc label part of this classification: the identity label,
I.

• Check arc labels ((r, Ie), where r 6= Ir)

These arc labels have a range with conditions and an effect that does
nothing.

This class of arc labels does not affect the marking of the place it is
connected to, but only checks the current marking.

• Radical arc labels (((Ir, e), where e 6= Ie)
These arc labels have an unconditional range and are able to change the
marking through their effect.

This class of arc labels can affect the marking of the place it is connected
to in some way, without checking the current marking.

• Conditional arc labels ((r, e), where r 6= Ir and e 6= Ie)
These arcs both check the current marking of its connected place and may
affects that marking.

All arcs that have any range other than Ir and have any effect other than
Ie are conditional arcs, making this the largest (and most interesting) class
by far.

Until we define Dr, De, L, this is the only classification we can make on arcs,
as all we know is that there is a r and an e, and both may contain an identity
value or some other value. Later, when we have defined our first PetriClass,
we shall define some subclasses of arcs as well.

4.3 Steps

A step is an execution of actions. In its most simple form, it is nothing more
than firing a single enabled transition in a given marked Petri net. Doing so
results in a new marked Petri net, but does not change the PetriStructure or
PetriClass.

A firing sequence is a sequence of consecutively executed actions, and as
such may be seen as a list of steps. By performing steps in sequence, a firing
sequence is created out of the transitions that are chosen to be executed.

In the following subsections, we will use a method similar to the “policies”
of [DKPY08] to extend the singleton step into more complex steps, by changing
the net structure so that it represents these new steps as single steps.
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0

(if marking is zero, add one to marking)

(if marking is one, do nothing)

Figure 9: Two arcs that would allow their connected transitions to fire in se-
quence, but not simultaneously: the upper arc first, then the lower arc.

4.4 Concurrency and auto-concurrency

Nets may also express concurrent behaviour, where multiple transitions may fire
simultaneously in a single step. The concept of “simultaneous” was already used
before (in Demarcation 9) and the combination operator is defined in terms of
it. In other words, the contextual meaning of “firing simultaneously” in a given
PetriClass is fully defined by the combination operator of that PetriClass.

Auto-concurrent behaviour, where a given transition may fire simultaneously
with itself, is possible as well.

Going into the territory of concurrency, conflicts become important. These
are a type of resource contention, where the range of two arc labels each sepa-
rately is enabled, but their combined arc label may not be. Combining certain
arc labels together may prevent further arc labels from being added to this com-
bination and the other way around, creating a choice between them. When a
choice like this needs to be made, the arcs are said to be in conflict.

Simultaneous and auto-simultaneous behaviour are similar to transactions.
In transactions multiple steps are executed in sequence, but considered as if
they were a single step. This is relevant, because transactions are still a subject
of research. In [BM97, BM00b, BM00a, BM01] a lot of groundwork is laid to
generalize transactions.

Transactions and simultaneous behaviour are not the same, however: it is
possible for transitions connected to two arcs to be able to fire in sequence, but
not simultaneously (example in Figure 9). Similarly, it is possible for transitions
connected to two arcs to be able to fire simultaneously but not in sequence
(example in Figure 10).

The principles used in this section are heavily based on those used for trans-
actions in the before mentioned [BM97,BM00b,BM00a,BM01]. Specifically, the
methods used to “grow” transitions in Algorithms 4, 5 and 6 are similar to how
transactions can be created.

The combination operator of a PetriClass underlies the contextual meaning
of simultaneous firing, and as such, we can actually use the combination operator
to generalize the simultaneous firing of multiple transitions to new singleton
transitions. This allows us to use the same method on all step types, turning
each step type into a single transition being fired.
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2

(if marking is two, remove one from marking)

(if marking is two, remove one from marking)

Figure 10: Two arcs that would allow their connected transitions to fire simul-
taneously, but not in sequence.

Demarcation 12 The (auto-)concurrent enabledness and firing of any
combination of transitions can be derived from a single “super transition”
where all arcs connected to the original transitions are copied and these
copies connected to this new super transition; if a single transition is present
multiple times, the arcs connected to this transition must also be copied that
same amount of times.

Because both the enabledness check (Definition 5) and firing (Definition 6)
of transitions combine arcs going to the same place into a single arc, these super
transitions end up using the combination operator to resolve multiple arcs going
into the same place. Since simultaneous behaviour for any specific PetriClass

is defined in terms of its combination operator, this means a super transition
thus behaves equal to the simultaneous firing of the transitions it was created
from.

Definition 7 Let N = (P, T,A) be a PetriStructure and S : T → N be a
multiset of transitions. Then T(S) is a new super transition. For each arc
a ∈ A connecting a transition t ∈ S to a place p ∈ P , we add S(t) new arcs
b, such that:

• bp = ap

• bt = T(S)

• br = ar

• be = ae

An example of the creation of a super transition from two transitions is
shown in Figure 11.

Definition 7 describes how to combine multiple transitions into a single super
transition. The resulting super transition itself is also a transition, and thus
can be used to create further super transition. Since the combination operator
(⊗) used on the arcs in this process is both commutative and associative, the
order in which transitions are combined does not matter as the resulting super
transition will be the same. We will now introduce notation that allows us
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a)

a
b

c
d

e

b)

a

T

a
bb

c
dc

d
ee

Figure 11: The leftmost two transitions in (a) are combined into a single super
transition T in (b) that has the same behaviour as those two transitions would
have when fired simultaneously. The arc labels have been simplified to single
letters to condense space and preserve the ability to clearly distinguish the
various labels of the involved arcs.

to easily combine transitions into a new super transition. This is a transition
analogue to the combination operator for arcs.

Demarcation 13 The expression a ⊕ b where a, b ∈ T means to create
a new super transition, using the method to create super transitions as
described in Definition 7 with S(a) = 1 and S(b) = 1 and S(c) = 0 for all
c ∈ T where c 6= a and c 6= b.
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5 Algorithms for experimental analysis of marked
Petri nets

First let us be clear about what is meant here by experimental analysis. In
general, two types of analysis can be done on (marked) Petri nets:

• Experimental

This involves “running” the net under consideration (simulating its be-
haviour) by observing the effects on the marking of a firing sequence. This
approach generally requires a great number of simple steps to be per-
formed, where not much (if any) insight into the inner workings of the net
is required. In particular, when creating a firing sequence any conflicts are
resolved automatically as they turn into choices.

• Theoretical

This involves identifying and classifying the net under consideration, mak-
ing statements about the structure of its (potential) behaviour. It includes
things such as reachability, locating and/or identifying deadlocks and in-
variants plus anything else that doesn’t involve running the net at any
point. This approach generally requires more insight into the inner work-
ings of a net, as opposed to sheer computational power.

While both approaches can be automated, the experimental approach is
more generally applicable, more repetitive and requires the least amount of
understanding about what is being done. This makes it a great candidate for
automation in a general sense. Additionally, the theoretical approach is already
covered by the vast majority of existing literature on Petri nets.

That is why in this paper, we focus on the experimental approach. After all,
the goal of the methods described in this paper is to achieve a high degree of
automation and speed.

For the purpose of experimenting, using all the principles and definitions
from this paper so far, we can now construct algorithms that extend steps (see
Subsection 4.3). We shall extend steps from single transitions to (multi)sets of
transitions, thus covering simultaneous (auto-concurrent) firing.

5.1 Single transition steps

The step consisting of a single transition is the simplest case, not requiring
any special treatment. While its algorithm may be straightforward from the
explanation of steps (Subsection 4.3), we have not yet formally written it down.
In order to be complete, this is the basic algorithm for single transition steps:

Algorithm 1 To perform a step consisting of a single transition for a
given marked Petri net N = ((P, T,A), C,M) with finite T , do the follow-
ing:
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1. Create a set E of all enabled transitions, using Definition 5 to deter-
mine enabledness for all t ∈ T .

2. Pick any transition t ∈ E and fire it using Definition 6.

This method requires that T is finite. Note that conflicts are hidden because
in step two, “any” transition is picked, and thus a choice is made randomly,
avoiding conflicting situations and making simultaneous firing impossible.

A less efficient algorithm that only has the requirement that T is countable
(so a random t can be picked reliably) is the following:

Algorithm 2 To perform a step consisting of a single transition for a
given marked Petri net N = ((P, T,A), C,M) with countable T , do the
following:

1. Pick a random transition t ∈ T .

2. Using Definition 5, determine enabledness for t.

3. If t is enabled, fire it using Definition 6 and stop.

4. Otherwise, start over from 1.

This algorithm does not create a list of enabled transitions to pick from, but
instead picks a random transition and checks if it is enabled. Sadly, many non-
enabled transitions can be picked before an enabled one is found. The complexity
of Algorithm 1 is O(|T |) (because each transition is checked exactly once), while
the complexity of Algorithm 2 is potentially unknown and the algorithm may
never finish at all (for example when there are infinitely many transitions in T ,
none of them enabled).

5.2 Concurrent transition steps

Next we will consider the case of transitions firing simultaneously with other
transitions (but not with themselves).

Note that from this point onward, we are making an important assumption:
we assume that combining a disabled arc with any other arc will always produce
a disabled arc. In other words, for the below algorithms we require that any
combination of arcs never has a wider range than any of the arcs it was created
from. As such, the algorithms from this point onward can only be used if this
condition holds for the combination operator of the PetriClass of the marked
Petri net they are being used on.

To calculate concurrent steps, the PetriStructure is changed by adding a
new super transition T for each choice of transitions in T , thus defining a new
net. This new net simulates concurrent steps in the original net, and we can use
the same singleton step methods from Algorithms 1 or 2.
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Algorithm 3 To create a new marked Petri net N ′ = ((P, T ′, A′), C,M)
representing concurrent transition steps for a given marked Petri net N =
((P, T,A), C,M) with finite T , let T ′ and A′ be defined by for every possible
finite subset S of T , extending T ′ with a new super transition T(S) as
described in Definition 7.

Note that (as mentioned in the preliminaries) (sub)sets can be seen as mul-
tisets, so Definition 7 may be used to construct super transitions even though
it only works on multisets and we are dealing with a set here.

If T is finite, then T ′ is also finite because it is constructed from all possible
combinations of elements from T . Then the number of transitions in T ′ is at
most 2|T | (each transition has two possibilities: it is either in the set, or it is
not).

The main advantage of using Algorithm 3 is that it need only be done once,
during initialization, before the net is used. Afterwards, Algorithm 1 can be
used to calculate the steps. This makes it a very generic method to handle
concurrency with a one-time cost regardless of the amount of steps that are
run.

Alternatively to using Algorithm 3, it is possible to change Algorithm 2 to
calculate concurrent transition steps. This is less efficient than using Algorithm
3 but can be used when T is infinite but countable.

This method works by “growing” super transitions, using the ⊕ operator as
mentioned in Demarcation 13. We keep adding transitions to a super transition
that do not disable the super transition, until at a randomly chosen point we
decide to fire it:

Algorithm 4 To calculate a concurrent transition step for a given marked
Petri net N = ((P, T,A), C,M) with infinite but countable T , do the fol-
lowing:

1. T ′ = ∅

2. Pick a random transition t ∈ (T \ T ′). (If T \ T ′ = ∅, stop.)

3. Add t to T ′.

4. Determine if t is enabled, using Definition 5.

5. If t is not enabled, continue from 2 onward.

6. Randomly, either fire transition t and stop, or continue.

7. If T \ T ′ = ∅, fire transition t and stop.

8. Pick a random transition t′ ∈ (T \ T ′).

9. Add t′ to T ′.
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10. Determine if t⊕ t′ is enabled, using Definition 5.

11. If t⊕ t′ is not enabled, continue from 6 onward.

12. Set t := t⊕ t′.

13. Continue from 6 onward.

Note that because of the nature of infinite sets, the above algorithm has a
tendency to prefer combinations of smaller amounts of transitions over combi-
nations of higher amounts of transitions, and is not guaranteed to pick fairly
from the various possible transitions that are enabled. This is because it is im-
possible to iterate over an infinite set. As such, using Algorithm 3 to create a
new net and then using Algorithm 1 is preferred and should be used when T is
not infinite.

5.3 Auto-concurrent transition steps

Now we consider the case of transitions firing concurrently with other transitions
including itself.

We would simply apply Algorithm 3 again, using a multiset S on T instead
of a subset. There is a problem with this, that the number of multisets definable
for a given non-empty set is infinite even if the set is finite. This means step 2
of Algorithm 3 would never complete.

Instead, we will use a modified version of Algorithm 4, changed to deal with
multiple occurrences of transitions by removing the set that keeps track of used
transitions (T ′) from the algorithm:

Algorithm 5 To calculate an auto-concurrent transition step for a given
marked Petri net N = ((P, T,A), C,M) with countable T , do the following:

1. Pick a random transition t ∈ T .

2. Determine if t is enabled, using Definition 5.

3. If t is not enabled, start over from 1.

4. Randomly, either fire transition t and stop, or continue.

5. Pick a random transition t′ ∈ T .

6. Determine if t⊕ t′ is enabled, using Definition 5.

7. If t⊕ t′ is not enabled, continue from 4 onward.

8. Set t := t⊕ t′.

9. Continue from 4 onward.

Since this algorithm is based on Algorithm 4, it has the same disadvantage
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of having a bias towards smaller super transitions, and we’d like to avoid it if
at all possible.

Luckily, it is possible to alter the algorithm somewhat to make it fully con-
sider all options equally, under the assumptions that T is finite and no transition
can be fired auto-concurrently infinitely. If these assumptions are true, we can
do a full depth search to list all possible enabled super transitions created from
T , and then pick one from that list, giving them all an equal chance to occur
without bias. This is possible because we know in advance that we will not be
able to keep adding transitions indefinitely and thus will not enter an infinite
loop.

This is a true limitation (but a natural one) on the marked Petri nets it can
be used on, as it means each transition must have at least one place connected
to it with an arc of limited range and an arc that causes a non-identity effect
on the marking of this same place (this may be the same arc, but need not be).
In all other cases it would be possible to fire this transition infinite times once
enabled.

The new algorithm looks as follows:

Algorithm 6 To calculate an auto-concurrent transition step for a given
marked Petri net N = ((P, T,A), C,M) with finite T and each transition
in T having a connected arc a where ar 6= Ir and a connected arc b where
be 6= Ie and ap = bp, do the following:

1. A = ∅, B = ∅, C = ∅

2. For each transition t ∈ T :

• Determine if t is enabled, using Definition 5.

• If t is enabled, add t to A, B and C.

3. For each transition t ∈ A:

• For each transition t′ ∈ B:

– Determine if t⊕ t′ is enabled, using Definition 5.

– If t⊕ t′ is enabled, add t⊕ t′ to C and A.

• Remove t from A

4. If A 6= ∅, go to 3.

5. Fire a random transition in C.

This algorithm simply creates all possible enabled super transitions and then
picks one from the list when all possibilities have been determined.

5.4 Maximal stepping

An additional requirement on (auto-)concurrent steps that are maximal (as
specified in [Bur83]) is that it will only ever fire an enabled (super or regular)
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transition if it cannot be extended with more transitions in the net (using ⊕)
without disabling it.

To do so, we can alter Algorithm 4 as follows to calculate maximal concurrent
steps:

Algorithm 7 To calculate a maximal concurrent transition step for a
given marked Petri net N = ((P, T,A), C,M), do the following:

1. Create a new empty set of transitions T ′.

2. Pick a random transition t ∈ (T \ T ′).

3. Add t to T ′.

4. Determine if t is enabled, using the method from Definition 5.

5. If t is not enabled, continue from 2 onward.

6. Set T := t

7. If T \ T ′ = ∅, fire transition T and stop.

8. Pick a random transition t′ ∈ (T \ T ′).

9. Add t′ to T ′.

10. Determine if T⊕ t′ is enabled, using the method from Definition 5.

11. If T⊕ t′ is enabled, set T := T⊕ t′.

12. Continue from 7 onward.

And as follows to calculate maximal auto-concurrent steps:

Algorithm 8 To calculate a maximal auto-concurrent transition step for
a given marked Petri net N = ((P, T,A), C,M), do the following:

1. Create a new empty set of transitions T ′.

2. Pick a random transition t ∈ (T \ T ′).

3. Determine if t is enabled, using the method from Definition 5.

4. If t is not enabled, add t to T ′ and continue from 2 onward.

5. Set T := t

6. If T \ T ′ = ∅, fire transition T and stop.

7. Pick a random transition t′ ∈ (T \ T ′).

8. Determine if t⊕ t′ is enabled, using the method from Definition 5.
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9. If T⊕ t′ is not enabled, add t′ to T ′ and continue from 6 onward.

10. Set T := T⊕ t′.

11. Continue from 6 onward.

Being maximal steps, neither of these two algorithms suffer from the problem
their non-maximal variants have, where there is a bias towards smaller transition
combinations. After all, these smaller combinations are not allowed to be fired at
all in maximal steps. Hence it is not necessary to determine all possible enabled
transition combinations and we can simply grow a single arbitrary combination,
instead.
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6 Natural Petri nets

The previous sections go about as far as possible into the theory of marked
Petri nets without defining C in the tuple N = (S,C,M). We will now define
a class of Petri nets (i.e.: nets that share a single PetriClass, as mentioned in
Definition 2) that we shall call natural Petri nets. All of these nets share the
same PetriClass that we shall call NatNetClass.

In the NatNetClass PetriClass the domain for the markings is represented
by natural numbers, the domain for range is N∞, the domain for effect is Z, the
range function is a simple bounds check, the effect function is an addition and
the combination operator consists of a near-trivial hybrid between addition and
taking the minimum and maximum.

NatNetClass can be seen as the most immediately intuitive instantiation of
PetriClass, and represents one of the most commonly accepted definitions of
a Petri net: an extended net as described in [Pet77] and later further explained
in more detail in [Mur89] and [DR98]. It fully expresses extended Petri nets
as described, with multiplicity on the arcs (and even with the inhibitor arc
extension).

The following definition is quite a bit of theory all at once, and thus is
explained step by step immediately afterwards.

Definition 8 The PetriClass NatNetClass = ((Dr, De, Dm), fr, fe, L,⊗, I)
where:

• Dr consists of tuples (u, l, h), where l, h ∈ N∞ and u ∈ N.

• De is Z.

• Dm is N.

• fr((u, l, h), v) =

{
true if l ≤ v ≤ h and u ≤ v

false otherwise

}
, where (u, l, h) ∈

Dr and v ∈ Dm

• fe(e, v) = v + e, where e ∈ De and v ∈ Dm

• L comprises those ((u, l, h), e) where ((u, l, h), e) ∈ Dr ×De and u ≥
−e.

• ((u1, l1, h1), e1)⊗ ((u2, l2, h2), e2) =
(u1 + u2, max(l1, l2), min(h1, h2)), e1 + e2)

• I = ((0, 0,∞), 0)

For convenience, we will define a shorthand for Petri nets with the NatNet-

Class PetriClass:
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Definition 9 A natural Petri net or NatNet = (S,M) is a marked Petri
net (S,C,M) where C = NatNetClass.

Natural Petri net domain

The marking domain of a NatNet is the natural numbers (N). In other words:
all positive whole numbers. This means markings may never become negative
in NatNets (since negative numbers are not in N).

The range domain of a NatNet is a tuple (u, l, h), where u, l, h ∈ N∞. The
formal meaning is defined in subsection 6. l and h represent the lower and higher
bounds of the range, with the intended meaning that it is connected to a tran-
sition that is enabled if the markings corresponding to the connected places are
within the bounds. u represents the amount of tokens “used” by the transition.
We need to differentiate between the lower bound and the actually used amount
to accommodate the difference between checking tokens without using them and
arcs that use tokens. An example of this can be found in subsection 6. The lower
bound may be higher than the upper bound. Such labels permanently disable
any connected transitions. As an example, the nonsensical range (3, 2, 1) will
never enable any transitions, as there are no values v that can make the state-
ment 2 ≤ v ≤ 1 true. The addition of infinity to the domain of the range means
we can also define ranges that have no upper bound (when h =∞), or are never
enabled (when l = ∞ or u = ∞) without the need to resort to nonsensical
values like above.

The effect domain of a NatNet is Z instead of N to allow the marking to
go either up or down with all whole numbers. Since there is no upper limit
(capacity) on the markings of places, any zero or positive effect is always a
valid. Negative values could bring the marking outside of N, however — so
through the restrictions placed on the set of arc labels we only allow effects that
are guaranteed to not make any marking negative (see subsection 6 for details).

Range and effect functions in NatNets

The range and effect functions of a NatNetare both near-trivial, and have been
chosen to most closely match their intuitive meaning:

The range function of a NatNet is:

fr((u, l, h), v) =

{
true if l ≤ v ≤ h and u ≤ v

false otherwise

}
, where (u, l, h) ∈ Dr and

v ∈ Dm.
In other words, only when l ≤ v ≤ h and u ≤ v will arcs enable connected

transitions. In plain English: the current value of the marking must be between
the lower and upper bound of the range, inclusive, and the current value of the
marking must be at least the amount of used tokens. A quite straightforward
requirement which should not need further explanation.

The effect function of a NatNet is fe(e, v) = v + e. In plain English: add
the effect of the arc to the connected place’s current value of the marking to
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produce the new value of the marking for that place.

Allowed arc labels in NatNets

The requirement that ((u, l, h), e) ∈ Dr × De is already a requirement for all
marked Petri nets. It is not specific to NatNets.

NatNet add one other requirement to the set of arc labels, however. u ≥ −e
must hold, to make sure the effect of an arc will never bring any given marking
outside of Dm. We’re requiring the negative effect of an arc to never be larger
than the lower bound on the range. This means the effect function will never
reduce the connected place’s marking below zero for any enabled transition, as
it can only be enabled when l ≤ the current marking while u ≤ l and u ≥ −e,
thus u− e ≥ 0.

The combination operator of NatNets

As stated in Demarcation 9, the combination operator defines how any two arcs
connected to a shared place may be combined into a single arc with equal be-
haviour as the two arcs behaving simultaneously. In order to keep the definition
of Petri nets generic, the concept of “simultaneous behaviour” is not covered at
all by Petri nets. It is mentioned, but never defined or even explained. This is
with good reason: by tying the term to the combination operator, we move the
task of defining what simultaneous behaviour is to the combination operator
itself. To clarify: what for any given PetriClass is considered simultaneous be-
haviour, is defined by the semantics of that PetriClass’s combination operator.

In the specific case of NatNets, the combination operator formalizes the
simultaneous behaviour as seen in a traditional extended Petri net (as in [Pet77,
Mur89, DR98]): the used tokens and the effects are combined by accumulating
them, the ranges are combined by taking their intersection.

Taking the above quite literally, the following combination operator can be
formally written down:

((u1, l1, h1), e1)⊗ ((u2, l2, h2), e2) =
(u1 + u2, max(l1, l2), min(h1, h2)), e1 + e2)

Intuitively, this already looks correct, and using only the +, min and max

operators without mixing them guarantees that this operator is both commu-
tative and associative (since each of the operators has those properties), which
are the requirements for the combination operator in PetriClasses.

Since u ≥ −e is already known to be true for both arcs going into the
combination operator, that means u1 +u2 ≥ −(e1 + e2), and thus u ≥ −e holds
in the new arc as well.

Some examples of arcs being combined are given in Figures 12 through 15,
with a table of further examples given in Figure 16.
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((0, 0,∞), 1)

((0, 0,∞), 2)

((0, 0,∞), 3)combines into

Figure 12: Combination operator on two arcs that add tokens

((1, 1,∞),−1)

((2, 2,∞),−2)

((3, 2,∞),−3)combines into

Figure 13: Combination operator on two arcs that remove tokens

((1, 1,∞),−1)

((0, 0,∞), 1)

((1, 1,∞), 0)combines into

Figure 14: Combination operator on an arc that removes tokens and an arc that
adds tokens

((0, 1, 5), 0)

((0, 3, 6), 0)

((0, 3, 5), 0)combines into

Figure 15: Combination operator on two arcs that test for specific token counts.

a1 a2 a1 ⊗ a2
((1, 1,∞), 0) ((0, 1,∞), 0) ((1, 1,∞), 0)
((1, 1,∞), 0) ((0, 0,∞), 1) ((1, 1,∞), 1)
((0, 5, 6), 0) ((0, 2, 3), 0) ((0, 5, 3), 0)
((5, 5, 6), 0) ((2, 2, 3), 0) ((7, 5, 3), 0)
((0, 5, 6), 8) ((0, 2, 3), 3) ((0, 5, 3), 11)
((0, 5, 6), 0) ((0, 0,∞), 0) ((0, 5, 6), 0)
((100,∞,∞), 1) ((0, 0,∞), 1) ((100,∞,∞), 2)
((5, 10, 20), 0) ((0, 0,∞), 5) ((5, 10, 20), 5)
((5, 10, 20), 0) ((2, 0,∞), 5) ((7, 10, 20), 5)

Figure 16: Combination operator examples in table form.
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(L,⊗, I) is a commutative monoid

The requirement that (L,⊗, I) is a commutative monoid is met:

• ⊗ can never bring any two values that are in L to result in a value not
in L, since l1 + l2 ≥ −(e1 + e2) is true for all values where l1 ≥ −e1 and
l2 ≥ −e2.

• ⊗ is commutative and associative (see the paragraph preceding this one
for details).

• I is the identity for ⊗ since i + 0 = i, max(i, 0) = i and min(i,∞) = i
within the respective domains where these operators are used.
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7 Properties of NatNets

NatNets are a way to write down existing Petri net classes (extended and non-
extended Petri nets as in [Pet77, Mur89, DR98]) in a new generalized manner,
combined with a calculation method that works on this notation.

As such, the properties of these nets are quite interesting. So in this section
we will explore some of the properties of Petri nets in this notation, and NatNets
specifically.

7.1 Limitations to the expressive abilities of a single arc

Both Petri nets and NatNets focus on local effects only, meaning markings can
only be affected by transitions and arcs that are connected to their respective
place. This does not actually limit expressive abilities of the net itself, only
the expressive abilities of a single arc. By using multiple arcs and/or multiple
transitions, non-local behaviour can still be expressed indirectly.

Similarly, NatNets have a few restrictions that limit the expressive abilities
of a single transition, while not limiting the expressive abilities of the net itself:

• The effect of an arc deals with a known static (non-variable) amount of
tokens (thus reset or set arcs are not possible). This can be replaced by
a construction that adds or removes tokens combined with an arc that
checks for a specific range.

• Ranges may not have “gaps” or consist of multiple non-contiguous ranges.
This can be accomplished by using multiple transitions, one for each con-
tiguous section of the wanted non-contiguous range.

That first limitation is only there to keep NatNets straightforward and sim-
ple. It is quite possible to extend NatNets with reset and set arcs, and this is
actually done later in section 8.

The second limitation is purely to keep arc labels readable, as allowing non-
contiguous ranges would make them very hard to note down while not increasing
the computational power of NatNets.

7.2 Arc label subtypes

In subsection 4.2 we already introduced the four main arc label types. Now
that we have domains for the range and effect, we can extend these types with
subtypes.

A full list in table form of all arc label subtypes is shown in Figure 17.
Since the range in a NatNet is a 3-tuple (u, l, h), this gives us eight possibil-

ities for check arc label subtypes (which have a range but no effect), following
the original reasoning from subsection 4.2: used tokens or not, lower bound or
not, upper bound or not. That is 23 = 8 combinations.

However, the case where there is no used token amount, no lower bound and
no upper bound is not a range arc label (but rather an identity arc label) and
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the option where there is a used token count but no lower bound effectively does
have a lower bound because of the used token count. This leaves six subtypes
for check arc labels:

• Lower-bounded check arc labels: ((0, l,∞), 0) with l > 0

These arc labels do not use tokens, but do have a lower bound on the
activating token range. These arc labels are analogous to activator arcs in
extended Petri nets.

• Upper-bounded check arc labels: ((0, 0, h), 0) with h <∞

These arc labels do not use tokens, but do have an upper bound on the
activating token range. These arc labels are analogous to inhibitor arcs in
extended Petri nets as described in [Pet77].

• Range arcs ((0, l, h), 0) with 0 < l ≤ h <∞

These arc labels do not use tokens, but do have both an upper bound
as well as a lower bound on the activating token range. These arc labels
represent the combination of an activator arc and an inhibitor arc, and
this combination has already been described as a range in [KK10].

• Lower-bounded self-loops (((u, l,∞), 0) with u > 0 and l > 0), upper-
bounded self-loops (((u, 0, h), 0) with u > 0 and h < ∞), and range self-
loops (((u, l, h), 0) with u > 0 and l > u and h <∞).

These arc labels are a form of self-loop: an equal amount of tokens goes in
and goes out, giving a net effect of zero. They can have a lower bound for
their activating token range, and may or may not have an upper bound
for their activating token range. As such, there can be lower-bounded self-
loops, upper-bounded self-loops and range self-loops.

Radical arc labels (which have effect, but no range) can be divided into
source arc labels (((0, 0,∞), e) with e > 0) and sink arc labels (((0, 0,∞), e)
with e < 0). Since removing tokens unconditionally can lead to a negative
amount of tokens, sink arc labels may not appear in NatNets. This is enforced
by the u ≤ −e requirement on L.

Conditional arc labels can be broadly split into two main categories, one
based on arc labels with positive effect and one based on arc labels with negative
effect. Within these one can further classify the various check arc label types,
but it more interesting to base the classification on the amount of tokens being
used, since this tells us more about what the contextual effect of an arc label
really is. This leads to the following conditional arc types:

• Amplification arc labels (((u, l, h), e) with u > 0 and e > 0)

These arc labels use tokens to add tokens to a place, thus amplifying the
token count.
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Major type Subclass Range Effect

Identity —– (0, 0,∞) 0

Check

Lower-bounded (0, l,∞), l > 0

0

Upper-bounded (0, 0, h), h <∞
Range (0, l, h), l > 0, h <∞
L-bounded self-loop (u, l,∞), u > 0, l > 0
U-bounded self-loop (u, 0, h), h <∞, u > 0
Ranged self-loop (u, l, h), u < 0, l > 0, h <∞

Radical
Sink

(0, 0,∞)
< 0

Source e > 0

Conditional

Amplification (u, l, h), u > 0 > 0
Bootstrap (0, 0, h), h <∞ > 0
Clearing (−e,−e,−e) < 0
Dampening (u, l, h), u ≥ −e < 0
Negating (u, l, h), u < −e < 0

Figure 17: A full list of all theoretically possible arc label types in NatNets. The
sink and negating arc label types are not allowed in NatNets, but included for
completeness.

• Bootstrap arc labels (((u, l, h), e) with u = 0 and e > 0)

These arc labels add tokens to a place without using tokens, thus boot-
strapping the token count.

• Clearing arc labels (((u, l, h), e) with u = l = h = −e and e < 0)

These arc labels decrease the token count to exactly zero.

• Dampening arc labels (((u, l, h), e) with u ≥ −e and e < 0)

These arc labels decrease the token count by a set amount.

• Negating arc labels (((u, l, h), e) with u < −e and e < 0)

These arc labels can decrease the token count to below zero. This arc label
type is not allowed in NatNets because it violates the u ≥ −e requirement
on arc labels.
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8 PetriCalc: Implementation in code

In order to to show the ability to do fast calculations of the model that is
presented in this paper, a practical implementation has been written in C++ that
was named PetriCalc. PetriCalc is a NatNet calculation tool that simulates
running NatNets, following the ideas from this paper as closely as possible.

If reading this paper in digital PDF format, the full source code to the latest
version of PetriCalc at time of writing should be attached as a PDF attach-
ment. Alternatively, the latest version can be obtained at https://github.com/
Thulinma/PetriCalc. Some of the most interesting parts will be highlighted in
the rest of this section, but having a copy of the full source available makes it
easier to follow along.

Converting (extended) Petri nets as used in the Snoopy
tool

In order to facilitate input (PetriCalc does purely simulation and nothing else
— there is no interface whatsoever), PetriCalc reads Snoopy ( [HHL+12])
XML files containing Snoopy-style extended Petri nets (.spept file extension)
or Snoopy-style Petri nets (.spped file extension). These files are converted to
a NatNet in-memory during load.

The Snoopy tool ( [HHL+12]) defines five arc types for extended Petri nets.
By converting these arc types into NatNet arcs, we can translate any Snoopy-
created extended Petri net into a NatNet as described in the earlier sections.
This is a description of the behaviour of the arc types available in Snoopy and
how to write them as natural net arcs:

• An “edge” will either increase or decrease the marking of a place, where
possible. With weight x these can be labelled either ((0, 0,∞), x) (when
coming out of a transition) or ((x, 0,∞),−x) (when going into a transi-
tion).

• A “read edge” does not consume or produce any tokens and may only
fire if the tokens that would have been consumed otherwise are available.
With weight x these can be labelled as ((0, x,∞), 0).

• An “inhibitor edge” does not consume or produce any tokens and may
only fire if the tokens that would have been consumed otherwise are not
available. With weight x these can be labelled as ((0, 0, x− 1), 0).

• An “equal edge” does not consume or produce any tokens and may only
fire if there are exactly its weight in tokens available in the connected
place. With weight x these can be labelled as ((0, x, x), 0).

• A “reset edge”, when fired will consume all available tokens instead of the
amount indicated by its weight. These cannot be modelled within NatNets,
so we have extended NatNets to allow for reset arcs.
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In order to extend NatNets to allow reset arcs to be used, De had to be
changed from Z to a tuple (e, a) where e ∈ ZS and a ∈ N. Here ZS is Z extended
with Si where i ∈ Z, with the S-version of any number being a “setter”. To
calculate addition for ZS the rules n+Si = S(n+i), Si+n = S(i+n), Si+Sn =
S(i+ n) apply, where n, i ∈ Z.

The effect and range functions do not need to be changed and can be used
as-is. The combination operator requires a change though:

⊗(((u1, l1, h1), (e1, a1)), ((u2, l2, h2), (e2, a2))) =
((u1 + u2, max(l1, l2), min(h1, h2)),
(if e1 + e2 /∈ Z then max(S0, a1) + max(S0, a2)) else e1 + e2,
max(0, a1) + max(0, a2))
)

The reason we need the extra effect value is to keep track of the sum of all
positive effects so far. When a reset arc is used, we need to change this into a
set-arc to the value of the sum of all positive effects. Since the normal effect
only keeps track of the total effect as opposed to all changes, we need an extra
value that keeps track of the positive changes only. The S symbol is used to
represent set-arcs and their behaviour.

The code used to load Snoopy arcs into this NatNet-based representation is
the following:

1 /// \ b r i e f Adds a s i n g l e arc to the net , from a Snoopy XML ←↩
f i l e .

2 ///
3 /// This func t i on combines arc l a b e l s us ing the combination ←↩

operator i f an arc between the same p lace and t r a n s i t i o n←↩
a l r eady e x i s t s .

4 /// The r e s u l t o f t h i s i s that arc l a b e l s never need be ←↩
combined l a t e r , as they have been combined r i g h t here ←↩
during net load a l r eady .

5 void PetriNet : : addEdge ( TiXmlNode ∗ N , unsigned int E ) {
6 TiXmlElement ∗ e ;
7 e = N−>ToElement ( ) ;
8 const char ∗ id = e−>Attribute ("id" ) ;
9 if ( ! id ) {return ;}

10 unsigned long long SOURCE = atoi (e−>Attribute ("source" ) ) ;
11 unsigned long long TARGET = atoi (e−>Attribute ("target" ) ) ;
12 unsigned long long transition ;
13 unsigned long long place ;
14 long long multiplicity = 1 ;
15 if ( transitions . count ( SOURCE ) ) {
16 transition = SOURCE ;
17 place = TARGET ;
18 }
19 if ( places . count ( SOURCE ) ) {
20 transition = TARGET ;
21 place = SOURCE ;
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22 }
23 TiXmlNode ∗ c = 0 ;
24 while ( ( c = N−>IterateChildren (c ) ) ) {
25 e = c−>ToElement ( ) ;
26 if ( ! e ) {continue ;}
27 if ( ! e−>Attribute ("name" ) ) {continue ;}
28 std : : string name = e−>Attribute ("name" ) ;
29 if ( name == "Multiplicity" ) {
30 multiplicity = atoi (e−>GetText ( ) ) ;
31 }
32 }
33

34 // I f the p lace i s the source , everyth ing i s negat ive
35 if ( place == SOURCE ) {
36 multiplicity ∗= −1;
37 }
38

39 unsigned long long aRLow , aRHigh , aRUsed ;
40 long long aEffect ;
41 bool aEffectSetter = false ;
42

43 if (E == EDGE_NORMAL ) {
44 if ( multiplicity < 0) {
45 aRLow = −multiplicity ;
46 }else{
47 aRLow = 0 ;
48 }
49 aRUsed = aRLow ;
50 aRHigh = INFTY ;
51 aEffect = multiplicity ;
52 }
53 if (E == EDGE_ACTIVATOR ) {
54 if ( multiplicity < 0) {
55 aRLow = −multiplicity ;
56 }else{
57 aRLow = multiplicity ;
58 }
59 aRUsed = 0 ;
60 aRHigh = INFTY ;
61 aEffect = 0 ;
62 }
63 if (E == EDGE_INHIBITOR ) {
64 if ( multiplicity < 0) {
65 aRHigh = −multiplicity − 1 ;
66 }else{
67 aRHigh = multiplicity − 1 ;
68 }
69 aRUsed = 0 ;
70 aRLow = 0 ;
71 aEffect = 0 ;
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72 }
73 if (E == EDGE_EQUAL ) {
74 if ( multiplicity < 0) {
75 aRLow = −multiplicity ;
76 aRHigh = −multiplicity ;
77 }else{
78 aRLow = multiplicity ;
79 aRHigh = multiplicity ;
80 }
81 aRUsed = 0 ;
82 aEffect = 0 ;
83 }
84 if (E == EDGE_RESET ) {
85 aRLow = 0 ;
86 aRUsed = 0 ;
87 aRHigh = INFTY ;
88 aEffect = 0 ;
89 aEffectSetter = true ;
90 }
91

92 if ( arcs . count ( transition ) && arcs [ transition ] . count ( place←↩
) ) {

93 #if DEBUG >= 9
94 std : : cerr << "Combining arc " << transitions [ transition ]←↩

<< "<->" << places [ place ] << ": " ;
95 #endif

96 arcs [ transition ] [ place ] . combine ( PetriArc ( aRUsed , aRLow , ←↩
aRHigh , aEffect , aEffectSetter ) ) ;

97 }else{
98 arcs [ transition ] [ place ] = PetriArc ( aRUsed , aRLow , aRHigh←↩

, aEffect , aEffectSetter ) ;
99 #if DEBUG >= 10

100 std : : cerr << "Inserting arc " << transitions [ transition ]←↩
<< "<->" << places [ place ] << ": " << arcs [←↩
transition ] [ place ] . label ( ) << std : : endl ;

101 #endif

102 }
103 }

It works by looping over all the edges declared in the Snoopy XML file, pars-
ing out the related place, transition and multiplicity as well as edge direction.
Then this information is used together with the type of edge to come up with
the range and effect values for the arc label.

Something particularly interesting happens when an arc between a given
place and transition already exists. The combination operator is used to combine
the arc labels of the existing arc and the new arc together:

1 arcs [ transition ] [ place ] . combine ( PetriArc ( aRUsed , aRLow , ←↩
aRHigh , aEffect , aEffectSetter ) ) ;
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Since the combination operator is used to combine arc labels together that
connect the same place and transition before either the effect function or the
range function is used on any arc, no information or functionality is lost if we
do this ahead of time. It also results in a nice speed-up, as we no longer have to
do this combining at run time.

The combination operator as given earlier in this section is translated almost
literally to code:

1 /// \ b r i e f The combination operator .
2 ///
3 /// When ca l l ed , t h i s Petr iArc and given Petr iArc are ←↩

combined in to t h i s Petr iArc ( i r r e v e r s i b l y ) .
4 void PetriArc : : combine ( PetriArc param ) {
5 // Set u to the sum of u1 and u2
6 rangeUsed += param . rangeUsed ;
7 // Set l to the maximum of l 1 and l 2
8 if ( param . rangeLow > rangeLow ) {rangeLow = param . rangeLow ;}
9 // Set h to the minimum of h1 and h2

10 if ( param . rangeHigh < rangeHigh ) {rangeHigh = param .←↩
rangeHigh ;}

11 // Set a to the sum of a1 and a2
12 effectAdded += param . effectAdded ;
13 // I f e i t h e r i s a s e t t e r−arc , e i s the new a . Otherwise , i t←↩

i s e1+e2 .
14 if ( ! effectSetter && ! param . effectSetter ) {
15 effect += param . effect ;
16 }else{
17 effectSetter = true ;
18 effect = effectAdded ;
19 }
20 }

Similarly, the code contains nearly verbatim copies of the range and effect
functions from Definition 8.

The range fuction fr((l, h),m) =

{
true if l ≤ m ≤ h
false otherwise

}
:

1 bool PetriArc : : rangeFunction ( unsigned long long m ) {
2 return ( rangeLow <= m && m <= rangeHigh && rangeUsed <= m )←↩

;
3 }

And the effect function fe(e,m) = e+m:

1 void PetriArc : : effectFunction ( unsigned long long & m ) {
2 if ( effectSetter ) {
3 m = effect ;
4 }else{
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5 m += effect ;
6 }
7 }

To then do single steps on this in-memory NatNet, again a nearly verbatim
copy of a definition from this paper is used. In this case, the steps from Algorithm
1:

1 if ( stepMode == SINGLE_STEP ) {
2 //Every t r a n s i t i o n i s checked f o r enabledness , and made ←↩

part o f a subset c o n s i s t i n g o f only enabled ←↩
t r a n s i t i o n s .

3 for (T = arcs . begin ( ) ; T != arcs . end ( ) ; T++){
4 if ( isEnabled (T−>first ) ) {enabled . insert (T−>first ) ;}
5 }
6

7 #if DEBUG >= 5
8 fprintf ( stderr , "Single -stepping: %u transitions enabled←↩

\n" , ( unsigned int ) enabled . size ( ) ) ;
9 #endif

10 // Nothing enabled ? We are done . Cancel running net .
11 if ( enabled . size ( ) == 0) {return false ;}
12 // pick a random enabled t r a n s i t i o n
13 selector = enabled . begin ( ) ;
14 std : : advance ( selector , rand ( ) % enabled . size ( ) ) ;
15 #if DEBUG >= 4
16 fprintf ( stderr , "Single -stepping: picked transition %s\n←↩

" , transitions [∗ selector ] . c_str ( ) ) ;
17 #endif

18 //Run the e f f e c t func t i on on each arc o f the chosen ←↩
t r a n s i t i o n .

19 //We do not c a l c u l a t e the pt−combined arc l a b e l here , ←↩
s i n c e i t has been pre−c a l c u l a t e d during net load ←↩
a l r eady f o r each t r a n s i t i o n

20 std : : map<unsigned long long , PetriArc> & selected = arcs←↩
[∗ selector ] ;

21 for (A = selected . begin ( ) ; A != selected . end ( ) ; A++){
22 A−>second . effectFunction ( marking [ A−>first ] ) ;
23 }
24 // Step completed .
25 return true ;
26 }

Maximal auto-concurrent stepping has also been implemented, following Al-
gorithm 8:

1 if ( stepMode == MAX_AUTOCON_STEP ) {
2 //Every t r a n s i t i o n i s checked f o r enabledness , and made ←↩

part o f a subset c o n s i s t i n g o f only enabled ←↩
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t r a n s i t i o n s .
3 for (T = arcs . begin ( ) ; T != arcs . end ( ) ; T++){
4 if ( isEnabled (T−>first ) ) {enabled . insert (T−>first ) ;}
5 }
6

7 #if DEBUG >= 5
8 fprintf ( stderr , "Maximal auto -concurrent stepping: %u ←↩

transitions enabled\n" , ( unsigned int ) enabled . size ( )←↩
) ;

9 #endif

10 // Nothing enabled ? We are done . Cancel running net .
11 if ( enabled . size ( ) == 0) {return false ;}
12 // prepare empty l i s t o f chosen t r a n s i t i o n s and empty ←↩

Petr iSuperTrans
13 std : : map<unsigned long long , unsigned long long> ←↩

chosenTrans ;
14 PetriSuperTrans super ;
15

16 // pick a random enabled t r a n s i t i o n
17 selector = enabled . begin ( ) ;
18 std : : advance ( selector , rand ( ) % enabled . size ( ) ) ;
19 chosenTrans [∗ selector ]++;// increment chosen t r a n s i t i o n ←↩

counter
20 super . combine ( arcs [∗ selector ] ) ; // combine the chosen ←↩

t r a n s i t i o n in to the Petr iSuperTrans
21

22 // keep going u n t i l no enabled t r a n s i t i o n s are l e f t to ←↩
add

23 while ( enabled . size ( ) ) {
24 // pick a random enabled t r a n s i t i o n
25 selector = enabled . begin ( ) ;
26 std : : advance ( selector , rand ( ) % enabled . size ( ) ) ;
27 //would super s t i l l be enabled i f t h i s t r a n s i t i o n was ←↩

added?
28 if ( super . isCombinedEnabled ( arcs [∗ selector ] , marking ) )←↩

{
29 // i f so , add i t
30 chosenTrans [∗ selector ]++;// increment chosen ←↩

t r a n s i t i o n counter
31 super . combine ( arcs [∗ selector ] ) ; // combine the chosen ←↩

t r a n s i t i o n in to the Petr iSuperTrans
32 }else{
33 // i f not , remove i t from the l i s t o f enabled ←↩

t r a n s i t i o n s
34 enabled . erase ( selector ) ;
35 }
36 }
37

38

39 #if DEBUG >= 4
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40 std : : cerr << "Maximal auto -concurrent stepping: picked ←↩
transitions:" ;

41 std : : map<unsigned long long , unsigned long long > : :←↩
iterator pckd ;

42 for ( pckd = chosenTrans . begin ( ) ; pckd != chosenTrans . end←↩
( ) ; pckd++){

43 std : : cerr << " " << transitions [ pckd−>first ] ;
44 if ( pckd−>second > 1) {
45 std : : cerr << " (X" << pckd−>second << ")" ;
46 }
47 }
48 std : : cerr << std : : endl ;
49 #endif

50 //Run the e f f e c t func t i on on each arc o f super .
51 std : : map<unsigned long long , PetriArc> & selected = ←↩

super . myArcs ;
52 for (A = selected . begin ( ) ; A != selected . end ( ) ; A++){
53 A−>second . effectFunction ( marking [ A−>first ] ) ;
54 }
55 // Step completed .
56 return true ;
57 }

For completeness, here is the isEnabled function as used above as well. It’s
a near verbatim copy of Definition 5:

1 bool PetriNet : : isEnabled ( unsigned int T ) {
2 //We cons id e r t r a n s i t i o n s without a r c s to not be enabled , ←↩

s i n c e that i s the only th ing that makes sense .
3 if ( ! arcs [ T ] . size ( ) ) {
4 return false ;
5 }
6

7 // Loop over a l l p in P such that p connected to t
8 std : : map<unsigned long long , PetriArc > : : iterator A ;
9 for (A = arcs [ T ] . begin ( ) ; A != arcs [ T ] . end ( ) ; A++){

10 //Check fR (aR , M(p) ) , i f f a l s e , r e turn f a l s e
11 //We do not c a l c u l a t e the pt−combined arc l a b e l here , ←↩

s i n c e i t has been pre−c a l c u l a t e d during net load ←↩
a l r eady f o r each t r a n s i t i o n

12 if ( ! A−>second . rangeFunction ( marking [ A−>first ] ) ) {return ←↩
false ;}

13 }
14

15 // only i f a l l fR (aR , M (p) ) are true , r e turn true
16 return true ;
17 }
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9 Discussion and conclusion

The straightforwardness of the implementation as shown in Section 8 shows
that NatNets are a good notation to use for Petri net simulations. During the
writing and testing of the implementation, it became clear that the combination
operator of NatNets can also be used to simplify and classify collections of arcs
into more generic behaviours, which could assist the interpretation of (larger or
more complex) Petri nets by human eyes.

The extension to make NatNets compatible with reset arcs (and, as a result,
set arcs in general) only required minor changes, showing the extensibility of
the method as well as producing the tool PetriCalc. PetriCalc was used in
[BKH+15] to do calculations on nets with literally millions of tokens moving
around, as a means to experimentally verify theoretical models. Existing tools
at the time required days to weeks to complete those calculations only partially,
where PetriCalc needed only hours to reach end results. This not only shows
that PetriCalc (and the theory it is based on) has practical uses but also that
it is significantly more efficient than existing tools that do Petri net simulation
/ animation.

However, [BKH+15] did not use PetriCalc in its current iteration. Both
the theory from this paper as well as the practical implementation in the form
of PetriCalc went through iterative changes over a period of several years.
The calculations done using the earlier iteration were validated against the lat-
est version of the theory and tool, and the results were identical. This is very
good, because the earlier version of PetriCalc wasn’t fully compatible with all
extended nets as produced by the Snoopy tool and this latest version is. So,
for nets that were compatible with the older version, the results were indeed
expected to be identical.

Further work could still be done, both on the theory and PetriCalc:

It is not clear why PetriCalc is so much more efficient than existing tools,
as it is hard to know what calculation methods those tools use and thus it is a
complicated task to compare these. This could be an area of further research.

Supporting coloured Petri nets would be a sensible next step, but creating
PetriClasses for timed Petri nets, stochastic Petri nets and continuous/hybrid
Petri nets would also be very interesting as they all have their own particular
semantics and challenges. The most readily visible class of net that could be
made to fit a PetriClass is perhaps coloured Petri nets. In stead of NatNets
scalars, here markings, ranges and effects could be represented by matrices of
scalars, for example.

Besides simply supporting more classes of nets, the algorithms could also
be improved upon. A great speed-up is possible when it is known in advance
that a net is deterministic, for example (as there is no need to check further
transitions after finding the first enabled transition). More speed still could be
gained in auto-concurrent maximal stepping mode, as a single transition can
instantly be added as many times as it possibly could be without needing to
worry about possible conflicts with other transitions. First experiments with
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this method have shown an increase in simulation speed that is incrementally
higher as token counts go up.

PetriCalc only has implementations for single steps and for maximal auto-
concurrent steps, implementing (maximal) concurrent steps as well as non-
maximal auto-concurrent steps are also good candidates for further work. The
algorithms for these have already been outlined in this paper, but a practical
implementation is still lacking.

A visualizer that simplifies a net to no more than one arc per place/transition
combination and then highlights them depending on their arc label type could
also be a very interesting analysis tool based on the work in this paper. The
various arc types would make the effects of firing arcs immediately visible and
thus much easier to analyse by human eye.

Finally, Snoopy is by far not the only Petri net tool out there, and PetriCalc

could benefit from being able to read nets created by other tools as well.
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PetriCalc-master/Doxyfile

# Doxyfile 1.8.10

# This file describes the settings to be used by the documentation system
# doxygen (www.doxygen.org) for a project.
#
# All text after a double hash (##) is considered a comment and is placed in
# front of the TAG it is preceding.
#
# All text after a single hash (#) is considered a comment and will be ignored.
# The format is:
# TAG = value [value, ...]
# For lists, items can also be appended using:
# TAG += value [value, ...]
# Values that contain spaces should be placed between quotes (\" \").

#---------------------------------------------------------------------------
# Project related configuration options
#---------------------------------------------------------------------------

# This tag specifies the encoding used for all characters in the config file
# that follow. The default is UTF-8 which is also the encoding used for all text
# before the first occurrence of this tag. Doxygen uses libiconv (or the iconv
# built into libc) for the transcoding. See http://www.gnu.org/software/libiconv
# for the list of possible encodings.
# The default value is: UTF-8.

DOXYFILE_ENCODING      = UTF-8

# The PROJECT_NAME tag is a single word (or a sequence of words surrounded by
# double-quotes, unless you are using Doxywizard) that should identify the
# project for which the documentation is generated. This name is used in the
# title of most generated pages and in a few other places.
# The default value is: My Project.

PROJECT_NAME           = "PetriCalc"

# The PROJECT_NUMBER tag can be used to enter a project or revision number. This
# could be handy for archiving the generated documentation or if some version
# control system is used.

PROJECT_NUMBER         =

# Using the PROJECT_BRIEF tag one can provide an optional one line description
# for a project that appears at the top of each page and should give viewer a
# quick idea about the purpose of the project. Keep the description short.

PROJECT_BRIEF          =

# With the PROJECT_LOGO tag one can specify a logo or an icon that is included
# in the documentation. The maximum height of the logo should not exceed 55
# pixels and the maximum width should not exceed 200 pixels. Doxygen will copy
# the logo to the output directory.

PROJECT_LOGO           =

# The OUTPUT_DIRECTORY tag is used to specify the (relative or absolute) path
# into which the generated documentation will be written. If a relative path is
# entered, it will be relative to the location where doxygen was started. If
# left blank the current directory will be used.

OUTPUT_DIRECTORY       = docs

# If the CREATE_SUBDIRS tag is set to YES then doxygen will create 4096 sub-
# directories (in 2 levels) under the output directory of each output format and
# will distribute the generated files over these directories. Enabling this
# option can be useful when feeding doxygen a huge amount of source files, where
# putting all generated files in the same directory would otherwise causes
# performance problems for the file system.
# The default value is: NO.

CREATE_SUBDIRS         = NO

# If the ALLOW_UNICODE_NAMES tag is set to YES, doxygen will allow non-ASCII
# characters to appear in the names of generated files. If set to NO, non-ASCII
# characters will be escaped, for example _xE3_x81_x84 will be used for Unicode
# U+3044.
# The default value is: NO.

ALLOW_UNICODE_NAMES    = NO

# The OUTPUT_LANGUAGE tag is used to specify the language in which all
# documentation generated by doxygen is written. Doxygen will use this
# information to generate all constant output in the proper language.
# Possible values are: Afrikaans, Arabic, Armenian, Brazilian, Catalan, Chinese,
# Chinese-Traditional, Croatian, Czech, Danish, Dutch, English (United States),
# Esperanto, Farsi (Persian), Finnish, French, German, Greek, Hungarian,
# Indonesian, Italian, Japanese, Japanese-en (Japanese with English messages),
# Korean, Korean-en (Korean with English messages), Latvian, Lithuanian,
# Macedonian, Norwegian, Persian (Farsi), Polish, Portuguese, Romanian, Russian,
# Serbian, Serbian-Cyrillic, Slovak, Slovene, Spanish, Swedish, Turkish,
# Ukrainian and Vietnamese.
# The default value is: English.

OUTPUT_LANGUAGE        = English

# If the BRIEF_MEMBER_DESC tag is set to YES, doxygen will include brief member
# descriptions after the members that are listed in the file and class
# documentation (similar to Javadoc). Set to NO to disable this.
# The default value is: YES.

BRIEF_MEMBER_DESC      = YES

# If the REPEAT_BRIEF tag is set to YES, doxygen will prepend the brief
# description of a member or function before the detailed description
#
# Note: If both HIDE_UNDOC_MEMBERS and BRIEF_MEMBER_DESC are set to NO, the
# brief descriptions will be completely suppressed.
# The default value is: YES.

REPEAT_BRIEF           = YES

# This tag implements a quasi-intelligent brief description abbreviator that is
# used to form the text in various listings. Each string in this list, if found
# as the leading text of the brief description, will be stripped from the text
# and the result, after processing the whole list, is used as the annotated
# text. Otherwise, the brief description is used as-is. If left blank, the
# following values are used ($name is automatically replaced with the name of
# the entity):The $name class, The $name widget, The $name file, is, provides,
# specifies, contains, represents, a, an and the.

ABBREVIATE_BRIEF       =

# If the ALWAYS_DETAILED_SEC and REPEAT_BRIEF tags are both set to YES then
# doxygen will generate a detailed section even if there is only a brief
# description.
# The default value is: NO.

ALWAYS_DETAILED_SEC    = NO

# If the INLINE_INHERITED_MEMB tag is set to YES, doxygen will show all
# inherited members of a class in the documentation of that class as if those
# members were ordinary class members. Constructors, destructors and assignment
# operators of the base classes will not be shown.
# The default value is: NO.

INLINE_INHERITED_MEMB  = NO

# If the FULL_PATH_NAMES tag is set to YES, doxygen will prepend the full path
# before files name in the file list and in the header files. If set to NO the
# shortest path that makes the file name unique will be used
# The default value is: YES.

FULL_PATH_NAMES        = YES

# The STRIP_FROM_PATH tag can be used to strip a user-defined part of the path.
# Stripping is only done if one of the specified strings matches the left-hand
# part of the path. The tag can be used to show relative paths in the file list.
# If left blank the directory from which doxygen is run is used as the path to
# strip.
#
# Note that you can specify absolute paths here, but also relative paths, which
# will be relative from the directory where doxygen is started.
# This tag requires that the tag FULL_PATH_NAMES is set to YES.

STRIP_FROM_PATH        =

# The STRIP_FROM_INC_PATH tag can be used to strip a user-defined part of the
# path mentioned in the documentation of a class, which tells the reader which
# header file to include in order to use a class. If left blank only the name of
# the header file containing the class definition is used. Otherwise one should
# specify the list of include paths that are normally passed to the compiler
# using the -I flag.

STRIP_FROM_INC_PATH    =

# If the SHORT_NAMES tag is set to YES, doxygen will generate much shorter (but
# less readable) file names. This can be useful is your file systems doesn't
# support long names like on DOS, Mac, or CD-ROM.
# The default value is: NO.

SHORT_NAMES            = NO

# If the JAVADOC_AUTOBRIEF tag is set to YES then doxygen will interpret the
# first line (until the first dot) of a Javadoc-style comment as the brief
# description. If set to NO, the Javadoc-style will behave just like regular Qt-
# style comments (thus requiring an explicit @brief command for a brief
# description.)
# The default value is: NO.

JAVADOC_AUTOBRIEF      = NO

# If the QT_AUTOBRIEF tag is set to YES then doxygen will interpret the first
# line (until the first dot) of a Qt-style comment as the brief description. If
# set to NO, the Qt-style will behave just like regular Qt-style comments (thus
# requiring an explicit \brief command for a brief description.)
# The default value is: NO.

QT_AUTOBRIEF           = NO

# The MULTILINE_CPP_IS_BRIEF tag can be set to YES to make doxygen treat a
# multi-line C++ special comment block (i.e. a block of //! or /// comments) as
# a brief description. This used to be the default behavior. The new default is
# to treat a multi-line C++ comment block as a detailed description. Set this
# tag to YES if you prefer the old behavior instead.
#
# Note that setting this tag to YES also means that rational rose comments are
# not recognized any more.
# The default value is: NO.

MULTILINE_CPP_IS_BRIEF = NO

# If the INHERIT_DOCS tag is set to YES then an undocumented member inherits the
# documentation from any documented member that it re-implements.
# The default value is: YES.

INHERIT_DOCS           = YES

# If the SEPARATE_MEMBER_PAGES tag is set to YES then doxygen will produce a new
# page for each member. If set to NO, the documentation of a member will be part
# of the file/class/namespace that contains it.
# The default value is: NO.

SEPARATE_MEMBER_PAGES  = NO

# The TAB_SIZE tag can be used to set the number of spaces in a tab. Doxygen
# uses this value to replace tabs by spaces in code fragments.
# Minimum value: 1, maximum value: 16, default value: 4.

TAB_SIZE               = 4

# This tag can be used to specify a number of aliases that act as commands in
# the documentation. An alias has the form:
# name=value
# For example adding
# "sideeffect=@par Side Effects:\n"
# will allow you to put the command \sideeffect (or @sideeffect) in the
# documentation, which will result in a user-defined paragraph with heading
# "Side Effects:". You can put \n's in the value part of an alias to insert
# newlines.

ALIASES                =

# This tag can be used to specify a number of word-keyword mappings (TCL only).
# A mapping has the form "name=value". For example adding "class=itcl::class"
# will allow you to use the command class in the itcl::class meaning.

TCL_SUBST              =

# Set the OPTIMIZE_OUTPUT_FOR_C tag to YES if your project consists of C sources
# only. Doxygen will then generate output that is more tailored for C. For
# instance, some of the names that are used will be different. The list of all
# members will be omitted, etc.
# The default value is: NO.

OPTIMIZE_OUTPUT_FOR_C  = NO

# Set the OPTIMIZE_OUTPUT_JAVA tag to YES if your project consists of Java or
# Python sources only. Doxygen will then generate output that is more tailored
# for that language. For instance, namespaces will be presented as packages,
# qualified scopes will look different, etc.
# The default value is: NO.

OPTIMIZE_OUTPUT_JAVA   = NO

# Set the OPTIMIZE_FOR_FORTRAN tag to YES if your project consists of Fortran
# sources. Doxygen will then generate output that is tailored for Fortran.
# The default value is: NO.

OPTIMIZE_FOR_FORTRAN   = NO

# Set the OPTIMIZE_OUTPUT_VHDL tag to YES if your project consists of VHDL
# sources. Doxygen will then generate output that is tailored for VHDL.
# The default value is: NO.

OPTIMIZE_OUTPUT_VHDL   = NO

# Doxygen selects the parser to use depending on the extension of the files it
# parses. With this tag you can assign which parser to use for a given
# extension. Doxygen has a built-in mapping, but you can override or extend it
# using this tag. The format is ext=language, where ext is a file extension, and
# language is one of the parsers supported by doxygen: IDL, Java, Javascript,
# C#, C, C++, D, PHP, Objective-C, Python, Fortran (fixed format Fortran:
# FortranFixed, free formatted Fortran: FortranFree, unknown formatted Fortran:
# Fortran. In the later case the parser tries to guess whether the code is fixed
# or free formatted code, this is the default for Fortran type files), VHDL. For
# instance to make doxygen treat .inc files as Fortran files (default is PHP),
# and .f files as C (default is Fortran), use: inc=Fortran f=C.
#
# Note: For files without extension you can use no_extension as a placeholder.
#
# Note that for custom extensions you also need to set FILE_PATTERNS otherwise
# the files are not read by doxygen.

EXTENSION_MAPPING      =

# If the MARKDOWN_SUPPORT tag is enabled then doxygen pre-processes all comments
# according to the Markdown format, which allows for more readable
# documentation. See http://daringfireball.net/projects/markdown/ for details.
# The output of markdown processing is further processed by doxygen, so you can
# mix doxygen, HTML, and XML commands with Markdown formatting. Disable only in
# case of backward compatibilities issues.
# The default value is: YES.

MARKDOWN_SUPPORT       = YES

# When enabled doxygen tries to link words that correspond to documented
# classes, or namespaces to their corresponding documentation. Such a link can
# be prevented in individual cases by putting a % sign in front of the word or
# globally by setting AUTOLINK_SUPPORT to NO.
# The default value is: YES.

AUTOLINK_SUPPORT       = YES

# If you use STL classes (i.e. std::string, std::vector, etc.) but do not want
# to include (a tag file for) the STL sources as input, then you should set this
# tag to YES in order to let doxygen match functions declarations and
# definitions whose arguments contain STL classes (e.g. func(std::string);
# versus func(std::string) {}). This also make the inheritance and collaboration
# diagrams that involve STL classes more complete and accurate.
# The default value is: NO.

BUILTIN_STL_SUPPORT    = NO

# If you use Microsoft's C++/CLI language, you should set this option to YES to
# enable parsing support.
# The default value is: NO.

CPP_CLI_SUPPORT        = NO

# Set the SIP_SUPPORT tag to YES if your project consists of sip (see:
# http://www.riverbankcomputing.co.uk/software/sip/intro) sources only. Doxygen
# will parse them like normal C++ but will assume all classes use public instead
# of private inheritance when no explicit protection keyword is present.
# The default value is: NO.

SIP_SUPPORT            = NO

# For Microsoft's IDL there are propget and propput attributes to indicate
# getter and setter methods for a property. Setting this option to YES will make
# doxygen to replace the get and set methods by a property in the documentation.
# This will only work if the methods are indeed getting or setting a simple
# type. If this is not the case, or you want to show the methods anyway, you
# should set this option to NO.
# The default value is: YES.

IDL_PROPERTY_SUPPORT   = YES

# If member grouping is used in the documentation and the DISTRIBUTE_GROUP_DOC
# tag is set to YES then doxygen will reuse the documentation of the first
# member in the group (if any) for the other members of the group. By default
# all members of a group must be documented explicitly.
# The default value is: NO.

DISTRIBUTE_GROUP_DOC   = NO

# If one adds a struct or class to a group and this option is enabled, then also
# any nested class or struct is added to the same group. By default this option
# is disabled and one has to add nested compounds explicitly via \ingroup.
# The default value is: NO.

GROUP_NESTED_COMPOUNDS = NO

# Set the SUBGROUPING tag to YES to allow class member groups of the same type
# (for instance a group of public functions) to be put as a subgroup of that
# type (e.g. under the Public Functions section). Set it to NO to prevent
# subgrouping. Alternatively, this can be done per class using the
# \nosubgrouping command.
# The default value is: YES.

SUBGROUPING            = YES

# When the INLINE_GROUPED_CLASSES tag is set to YES, classes, structs and unions
# are shown inside the group in which they are included (e.g. using \ingroup)
# instead of on a separate page (for HTML and Man pages) or section (for LaTeX
# and RTF).
#
# Note that this feature does not work in combination with
# SEPARATE_MEMBER_PAGES.
# The default value is: NO.

INLINE_GROUPED_CLASSES = NO

# When the INLINE_SIMPLE_STRUCTS tag is set to YES, structs, classes, and unions
# with only public data fields or simple typedef fields will be shown inline in
# the documentation of the scope in which they are defined (i.e. file,
# namespace, or group documentation), provided this scope is documented. If set
# to NO, structs, classes, and unions are shown on a separate page (for HTML and
# Man pages) or section (for LaTeX and RTF).
# The default value is: NO.

INLINE_SIMPLE_STRUCTS  = NO

# When TYPEDEF_HIDES_STRUCT tag is enabled, a typedef of a struct, union, or
# enum is documented as struct, union, or enum with the name of the typedef. So
# typedef struct TypeS {} TypeT, will appear in the documentation as a struct
# with name TypeT. When disabled the typedef will appear as a member of a file,
# namespace, or class. And the struct will be named TypeS. This can typically be
# useful for C code in case the coding convention dictates that all compound
# types are typedef'ed and only the typedef is referenced, never the tag name.
# The default value is: NO.

TYPEDEF_HIDES_STRUCT   = NO

# The size of the symbol lookup cache can be set using LOOKUP_CACHE_SIZE. This
# cache is used to resolve symbols given their name and scope. Since this can be
# an expensive process and often the same symbol appears multiple times in the
# code, doxygen keeps a cache of pre-resolved symbols. If the cache is too small
# doxygen will become slower. If the cache is too large, memory is wasted. The
# cache size is given by this formula: 2^(16+LOOKUP_CACHE_SIZE). The valid range
# is 0..9, the default is 0, corresponding to a cache size of 2^16=65536
# symbols. At the end of a run doxygen will report the cache usage and suggest
# the optimal cache size from a speed point of view.
# Minimum value: 0, maximum value: 9, default value: 0.

LOOKUP_CACHE_SIZE      = 0

#---------------------------------------------------------------------------
# Build related configuration options
#---------------------------------------------------------------------------

# If the EXTRACT_ALL tag is set to YES, doxygen will assume all entities in
# documentation are documented, even if no documentation was available. Private
# class members and static file members will be hidden unless the
# EXTRACT_PRIVATE respectively EXTRACT_STATIC tags are set to YES.
# Note: This will also disable the warnings about undocumented members that are
# normally produced when WARNINGS is set to YES.
# The default value is: NO.

EXTRACT_ALL            = NO

# If the EXTRACT_PRIVATE tag is set to YES, all private members of a class will
# be included in the documentation.
# The default value is: NO.

EXTRACT_PRIVATE        = NO

# If the EXTRACT_PACKAGE tag is set to YES, all members with package or internal
# scope will be included in the documentation.
# The default value is: NO.

EXTRACT_PACKAGE        = NO

# If the EXTRACT_STATIC tag is set to YES, all static members of a file will be
# included in the documentation.
# The default value is: NO.

EXTRACT_STATIC         = NO

# If the EXTRACT_LOCAL_CLASSES tag is set to YES, classes (and structs) defined
# locally in source files will be included in the documentation. If set to NO,
# only classes defined in header files are included. Does not have any effect
# for Java sources.
# The default value is: YES.

EXTRACT_LOCAL_CLASSES  = YES

# This flag is only useful for Objective-C code. If set to YES, local methods,
# which are defined in the implementation section but not in the interface are
# included in the documentation. If set to NO, only methods in the interface are
# included.
# The default value is: NO.

EXTRACT_LOCAL_METHODS  = NO

# If this flag is set to YES, the members of anonymous namespaces will be
# extracted and appear in the documentation as a namespace called
# 'anonymous_namespace{file}', where file will be replaced with the base name of
# the file that contains the anonymous namespace. By default anonymous namespace
# are hidden.
# The default value is: NO.

EXTRACT_ANON_NSPACES   = NO

# If the HIDE_UNDOC_MEMBERS tag is set to YES, doxygen will hide all
# undocumented members inside documented classes or files. If set to NO these
# members will be included in the various overviews, but no documentation
# section is generated. This option has no effect if EXTRACT_ALL is enabled.
# The default value is: NO.

HIDE_UNDOC_MEMBERS     = NO

# If the HIDE_UNDOC_CLASSES tag is set to YES, doxygen will hide all
# undocumented classes that are normally visible in the class hierarchy. If set
# to NO, these classes will be included in the various overviews. This option
# has no effect if EXTRACT_ALL is enabled.
# The default value is: NO.

HIDE_UNDOC_CLASSES     = NO

# If the HIDE_FRIEND_COMPOUNDS tag is set to YES, doxygen will hide all friend
# (class|struct|union) declarations. If set to NO, these declarations will be
# included in the documentation.
# The default value is: NO.

HIDE_FRIEND_COMPOUNDS  = NO

# If the HIDE_IN_BODY_DOCS tag is set to YES, doxygen will hide any
# documentation blocks found inside the body of a function. If set to NO, these
# blocks will be appended to the function's detailed documentation block.
# The default value is: NO.

HIDE_IN_BODY_DOCS      = NO

# The INTERNAL_DOCS tag determines if documentation that is typed after a
# \internal command is included. If the tag is set to NO then the documentation
# will be excluded. Set it to YES to include the internal documentation.
# The default value is: NO.

INTERNAL_DOCS          = NO

# If the CASE_SENSE_NAMES tag is set to NO then doxygen will only generate file
# names in lower-case letters. If set to YES, upper-case letters are also
# allowed. This is useful if you have classes or files whose names only differ
# in case and if your file system supports case sensitive file names. Windows
# and Mac users are advised to set this option to NO.
# The default value is: system dependent.

CASE_SENSE_NAMES       = YES

# If the HIDE_SCOPE_NAMES tag is set to NO then doxygen will show members with
# their full class and namespace scopes in the documentation. If set to YES, the
# scope will be hidden.
# The default value is: NO.

HIDE_SCOPE_NAMES       = NO

# If the HIDE_COMPOUND_REFERENCE tag is set to NO (default) then doxygen will
# append additional text to a page's title, such as Class Reference. If set to
# YES the compound reference will be hidden.
# The default value is: NO.

HIDE_COMPOUND_REFERENCE= NO

# If the SHOW_INCLUDE_FILES tag is set to YES then doxygen will put a list of
# the files that are included by a file in the documentation of that file.
# The default value is: YES.

SHOW_INCLUDE_FILES     = YES

# If the SHOW_GROUPED_MEMB_INC tag is set to YES then Doxygen will add for each
# grouped member an include statement to the documentation, telling the reader
# which file to include in order to use the member.
# The default value is: NO.

SHOW_GROUPED_MEMB_INC  = NO

# If the FORCE_LOCAL_INCLUDES tag is set to YES then doxygen will list include
# files with double quotes in the documentation rather than with sharp brackets.
# The default value is: NO.

FORCE_LOCAL_INCLUDES   = NO

# If the INLINE_INFO tag is set to YES then a tag [inline] is inserted in the
# documentation for inline members.
# The default value is: YES.

INLINE_INFO            = YES

# If the SORT_MEMBER_DOCS tag is set to YES then doxygen will sort the
# (detailed) documentation of file and class members alphabetically by member
# name. If set to NO, the members will appear in declaration order.
# The default value is: YES.

SORT_MEMBER_DOCS       = YES

# If the SORT_BRIEF_DOCS tag is set to YES then doxygen will sort the brief
# descriptions of file, namespace and class members alphabetically by member
# name. If set to NO, the members will appear in declaration order. Note that
# this will also influence the order of the classes in the class list.
# The default value is: NO.

SORT_BRIEF_DOCS        = NO

# If the SORT_MEMBERS_CTORS_1ST tag is set to YES then doxygen will sort the
# (brief and detailed) documentation of class members so that constructors and
# destructors are listed first. If set to NO the constructors will appear in the
# respective orders defined by SORT_BRIEF_DOCS and SORT_MEMBER_DOCS.
# Note: If SORT_BRIEF_DOCS is set to NO this option is ignored for sorting brief
# member documentation.
# Note: If SORT_MEMBER_DOCS is set to NO this option is ignored for sorting
# detailed member documentation.
# The default value is: NO.

SORT_MEMBERS_CTORS_1ST = NO

# If the SORT_GROUP_NAMES tag is set to YES then doxygen will sort the hierarchy
# of group names into alphabetical order. If set to NO the group names will
# appear in their defined order.
# The default value is: NO.

SORT_GROUP_NAMES       = NO

# If the SORT_BY_SCOPE_NAME tag is set to YES, the class list will be sorted by
# fully-qualified names, including namespaces. If set to NO, the class list will
# be sorted only by class name, not including the namespace part.
# Note: This option is not very useful if HIDE_SCOPE_NAMES is set to YES.
# Note: This option applies only to the class list, not to the alphabetical
# list.
# The default value is: NO.

SORT_BY_SCOPE_NAME     = NO

# If the STRICT_PROTO_MATCHING option is enabled and doxygen fails to do proper
# type resolution of all parameters of a function it will reject a match between
# the prototype and the implementation of a member function even if there is
# only one candidate or it is obvious which candidate to choose by doing a
# simple string match. By disabling STRICT_PROTO_MATCHING doxygen will still
# accept a match between prototype and implementation in such cases.
# The default value is: NO.

STRICT_PROTO_MATCHING  = NO

# The GENERATE_TODOLIST tag can be used to enable (YES) or disable (NO) the todo
# list. This list is created by putting \todo commands in the documentation.
# The default value is: YES.

GENERATE_TODOLIST      = YES

# The GENERATE_TESTLIST tag can be used to enable (YES) or disable (NO) the test
# list. This list is created by putting \test commands in the documentation.
# The default value is: YES.

GENERATE_TESTLIST      = YES

# The GENERATE_BUGLIST tag can be used to enable (YES) or disable (NO) the bug
# list. This list is created by putting \bug commands in the documentation.
# The default value is: YES.

GENERATE_BUGLIST       = YES

# The GENERATE_DEPRECATEDLIST tag can be used to enable (YES) or disable (NO)
# the deprecated list. This list is created by putting \deprecated commands in
# the documentation.
# The default value is: YES.

GENERATE_DEPRECATEDLIST= YES

# The ENABLED_SECTIONS tag can be used to enable conditional documentation
# sections, marked by \if <section_label> ... \endif and \cond <section_label>
# ... \endcond blocks.

ENABLED_SECTIONS       =

# The MAX_INITIALIZER_LINES tag determines the maximum number of lines that the
# initial value of a variable or macro / define can have for it to appear in the
# documentation. If the initializer consists of more lines than specified here
# it will be hidden. Use a value of 0 to hide initializers completely. The
# appearance of the value of individual variables and macros / defines can be
# controlled using \showinitializer or \hideinitializer command in the
# documentation regardless of this setting.
# Minimum value: 0, maximum value: 10000, default value: 30.

MAX_INITIALIZER_LINES  = 30

# Set the SHOW_USED_FILES tag to NO to disable the list of files generated at
# the bottom of the documentation of classes and structs. If set to YES, the
# list will mention the files that were used to generate the documentation.
# The default value is: YES.

SHOW_USED_FILES        = YES

# Set the SHOW_FILES tag to NO to disable the generation of the Files page. This
# will remove the Files entry from the Quick Index and from the Folder Tree View
# (if specified).
# The default value is: YES.

SHOW_FILES             = YES

# Set the SHOW_NAMESPACES tag to NO to disable the generation of the Namespaces
# page. This will remove the Namespaces entry from the Quick Index and from the
# Folder Tree View (if specified).
# The default value is: YES.

SHOW_NAMESPACES        = YES

# The FILE_VERSION_FILTER tag can be used to specify a program or script that
# doxygen should invoke to get the current version for each file (typically from
# the version control system). Doxygen will invoke the program by executing (via
# popen()) the command command input-file, where command is the value of the
# FILE_VERSION_FILTER tag, and input-file is the name of an input file provided
# by doxygen. Whatever the program writes to standard output is used as the file
# version. For an example see the documentation.

FILE_VERSION_FILTER    =

# The LAYOUT_FILE tag can be used to specify a layout file which will be parsed
# by doxygen. The layout file controls the global structure of the generated
# output files in an output format independent way. To create the layout file
# that represents doxygen's defaults, run doxygen with the -l option. You can
# optionally specify a file name after the option, if omitted DoxygenLayout.xml
# will be used as the name of the layout file.
#
# Note that if you run doxygen from a directory containing a file called
# DoxygenLayout.xml, doxygen will parse it automatically even if the LAYOUT_FILE
# tag is left empty.

LAYOUT_FILE            =

# The CITE_BIB_FILES tag can be used to specify one or more bib files containing
# the reference definitions. This must be a list of .bib files. The .bib
# extension is automatically appended if omitted. This requires the bibtex tool
# to be installed. See also http://en.wikipedia.org/wiki/BibTeX for more info.
# For LaTeX the style of the bibliography can be controlled using
# LATEX_BIB_STYLE. To use this feature you need bibtex and perl available in the
# search path. See also \cite for info how to create references.

CITE_BIB_FILES         =

#---------------------------------------------------------------------------
# Configuration options related to warning and progress messages
#---------------------------------------------------------------------------

# The QUIET tag can be used to turn on/off the messages that are generated to
# standard output by doxygen. If QUIET is set to YES this implies that the
# messages are off.
# The default value is: NO.

QUIET                  = NO

# The WARNINGS tag can be used to turn on/off the warning messages that are
# generated to standard error (stderr) by doxygen. If WARNINGS is set to YES
# this implies that the warnings are on.
#
# Tip: Turn warnings on while writing the documentation.
# The default value is: YES.

WARNINGS               = YES

# If the WARN_IF_UNDOCUMENTED tag is set to YES then doxygen will generate
# warnings for undocumented members. If EXTRACT_ALL is set to YES then this flag
# will automatically be disabled.
# The default value is: YES.

WARN_IF_UNDOCUMENTED   = YES

# If the WARN_IF_DOC_ERROR tag is set to YES, doxygen will generate warnings for
# potential errors in the documentation, such as not documenting some parameters
# in a documented function, or documenting parameters that don't exist or using
# markup commands wrongly.
# The default value is: YES.

WARN_IF_DOC_ERROR      = YES

# This WARN_NO_PARAMDOC option can be enabled to get warnings for functions that
# are documented, but have no documentation for their parameters or return
# value. If set to NO, doxygen will only warn about wrong or incomplete
# parameter documentation, but not about the absence of documentation.
# The default value is: NO.

WARN_NO_PARAMDOC       = NO

# The WARN_FORMAT tag determines the format of the warning messages that doxygen
# can produce. The string should contain the $file, $line, and $text tags, which
# will be replaced by the file and line number from which the warning originated
# and the warning text. Optionally the format may contain $version, which will
# be replaced by the version of the file (if it could be obtained via
# FILE_VERSION_FILTER)
# The default value is: $file:$line: $text.

WARN_FORMAT            = "$file:$line: $text"

# The WARN_LOGFILE tag can be used to specify a file to which warning and error
# messages should be written. If left blank the output is written to standard
# error (stderr).

WARN_LOGFILE           =

#---------------------------------------------------------------------------
# Configuration options related to the input files
#---------------------------------------------------------------------------

# The INPUT tag is used to specify the files and/or directories that contain
# documented source files. You may enter file names like myfile.cpp or
# directories like /usr/src/myproject. Separate the files or directories with
# spaces. See also FILE_PATTERNS and EXTENSION_MAPPING
# Note: If this tag is empty the current directory is searched.

INPUT                  =

# This tag can be used to specify the character encoding of the source files
# that doxygen parses. Internally doxygen uses the UTF-8 encoding. Doxygen uses
# libiconv (or the iconv built into libc) for the transcoding. See the libiconv
# documentation (see: http://www.gnu.org/software/libiconv) for the list of
# possible encodings.
# The default value is: UTF-8.

INPUT_ENCODING         = UTF-8

# If the value of the INPUT tag contains directories, you can use the
# FILE_PATTERNS tag to specify one or more wildcard patterns (like *.cpp and
# *.h) to filter out the source-files in the directories.
#
# Note that for custom extensions or not directly supported extensions you also
# need to set EXTENSION_MAPPING for the extension otherwise the files are not
# read by doxygen.
#
# If left blank the following patterns are tested:*.c, *.cc, *.cxx, *.cpp,
# *.c++, *.java, *.ii, *.ixx, *.ipp, *.i++, *.inl, *.idl, *.ddl, *.odl, *.h,
# *.hh, *.hxx, *.hpp, *.h++, *.cs, *.d, *.php, *.php4, *.php5, *.phtml, *.inc,
# *.m, *.markdown, *.md, *.mm, *.dox, *.py, *.f90, *.f, *.for, *.tcl, *.vhd,
# *.vhdl, *.ucf, *.qsf, *.as and *.js.

FILE_PATTERNS          =

# The RECURSIVE tag can be used to specify whether or not subdirectories should
# be searched for input files as well.
# The default value is: NO.

RECURSIVE              = NO

# The EXCLUDE tag can be used to specify files and/or directories that should be
# excluded from the INPUT source files. This way you can easily exclude a
# subdirectory from a directory tree whose root is specified with the INPUT tag.
#
# Note that relative paths are relative to the directory from which doxygen is
# run.

EXCLUDE                =

# The EXCLUDE_SYMLINKS tag can be used to select whether or not files or
# directories that are symbolic links (a Unix file system feature) are excluded
# from the input.
# The default value is: NO.

EXCLUDE_SYMLINKS       = NO

# If the value of the INPUT tag contains directories, you can use the
# EXCLUDE_PATTERNS tag to specify one or more wildcard patterns to exclude
# certain files from those directories.
#
# Note that the wildcards are matched against the file with absolute path, so to
# exclude all test directories for example use the pattern */test/*

EXCLUDE_PATTERNS       = tiny*

# The EXCLUDE_SYMBOLS tag can be used to specify one or more symbol names
# (namespaces, classes, functions, etc.) that should be excluded from the
# output. The symbol name can be a fully qualified name, a word, or if the
# wildcard * is used, a substring. Examples: ANamespace, AClass,
# AClass::ANamespace, ANamespace::*Test
#
# Note that the wildcards are matched against the file with absolute path, so to
# exclude all test directories use the pattern */test/*

EXCLUDE_SYMBOLS        =

# The EXAMPLE_PATH tag can be used to specify one or more files or directories
# that contain example code fragments that are included (see the \include
# command).

EXAMPLE_PATH           =

# If the value of the EXAMPLE_PATH tag contains directories, you can use the
# EXAMPLE_PATTERNS tag to specify one or more wildcard pattern (like *.cpp and
# *.h) to filter out the source-files in the directories. If left blank all
# files are included.

EXAMPLE_PATTERNS       =

# If the EXAMPLE_RECURSIVE tag is set to YES then subdirectories will be
# searched for input files to be used with the \include or \dontinclude commands
# irrespective of the value of the RECURSIVE tag.
# The default value is: NO.

EXAMPLE_RECURSIVE      = NO

# The IMAGE_PATH tag can be used to specify one or more files or directories
# that contain images that are to be included in the documentation (see the
# \image command).

IMAGE_PATH             =

# The INPUT_FILTER tag can be used to specify a program that doxygen should
# invoke to filter for each input file. Doxygen will invoke the filter program
# by executing (via popen()) the command:
#
# <filter> <input-file>
#
# where <filter> is the value of the INPUT_FILTER tag, and <input-file> is the
# name of an input file. Doxygen will then use the output that the filter
# program writes to standard output. If FILTER_PATTERNS is specified, this tag
# will be ignored.
#
# Note that the filter must not add or remove lines; it is applied before the
# code is scanned, but not when the output code is generated. If lines are added
# or removed, the anchors will not be placed correctly.

INPUT_FILTER           =

# The FILTER_PATTERNS tag can be used to specify filters on a per file pattern
# basis. Doxygen will compare the file name with each pattern and apply the
# filter if there is a match. The filters are a list of the form: pattern=filter
# (like *.cpp=my_cpp_filter). See INPUT_FILTER for further information on how
# filters are used. If the FILTER_PATTERNS tag is empty or if none of the
# patterns match the file name, INPUT_FILTER is applied.

FILTER_PATTERNS        =

# If the FILTER_SOURCE_FILES tag is set to YES, the input filter (if set using
# INPUT_FILTER) will also be used to filter the input files that are used for
# producing the source files to browse (i.e. when SOURCE_BROWSER is set to YES).
# The default value is: NO.

FILTER_SOURCE_FILES    = NO

# The FILTER_SOURCE_PATTERNS tag can be used to specify source filters per file
# pattern. A pattern will override the setting for FILTER_PATTERN (if any) and
# it is also possible to disable source filtering for a specific pattern using
# *.ext= (so without naming a filter).
# This tag requires that the tag FILTER_SOURCE_FILES is set to YES.

FILTER_SOURCE_PATTERNS =

# If the USE_MDFILE_AS_MAINPAGE tag refers to the name of a markdown file that
# is part of the input, its contents will be placed on the main page
# (index.html). This can be useful if you have a project on for instance GitHub
# and want to reuse the introduction page also for the doxygen output.

USE_MDFILE_AS_MAINPAGE =

#---------------------------------------------------------------------------
# Configuration options related to source browsing
#---------------------------------------------------------------------------

# If the SOURCE_BROWSER tag is set to YES then a list of source files will be
# generated. Documented entities will be cross-referenced with these sources.
#
# Note: To get rid of all source code in the generated output, make sure that
# also VERBATIM_HEADERS is set to NO.
# The default value is: NO.

SOURCE_BROWSER         = NO

# Setting the INLINE_SOURCES tag to YES will include the body of functions,
# classes and enums directly into the documentation.
# The default value is: NO.

INLINE_SOURCES         = NO

# Setting the STRIP_CODE_COMMENTS tag to YES will instruct doxygen to hide any
# special comment blocks from generated source code fragments. Normal C, C++ and
# Fortran comments will always remain visible.
# The default value is: YES.

STRIP_CODE_COMMENTS    = YES

# If the REFERENCED_BY_RELATION tag is set to YES then for each documented
# function all documented functions referencing it will be listed.
# The default value is: NO.

REFERENCED_BY_RELATION = NO

# If the REFERENCES_RELATION tag is set to YES then for each documented function
# all documented entities called/used by that function will be listed.
# The default value is: NO.

REFERENCES_RELATION    = NO

# If the REFERENCES_LINK_SOURCE tag is set to YES and SOURCE_BROWSER tag is set
# to YES then the hyperlinks from functions in REFERENCES_RELATION and
# REFERENCED_BY_RELATION lists will link to the source code. Otherwise they will
# link to the documentation.
# The default value is: YES.

REFERENCES_LINK_SOURCE = YES

# If SOURCE_TOOLTIPS is enabled (the default) then hovering a hyperlink in the
# source code will show a tooltip with additional information such as prototype,
# brief description and links to the definition and documentation. Since this
# will make the HTML file larger and loading of large files a bit slower, you
# can opt to disable this feature.
# The default value is: YES.
# This tag requires that the tag SOURCE_BROWSER is set to YES.

SOURCE_TOOLTIPS        = YES

# If the USE_HTAGS tag is set to YES then the references to source code will
# point to the HTML generated by the htags(1) tool instead of doxygen built-in
# source browser. The htags tool is part of GNU's global source tagging system
# (see http://www.gnu.org/software/global/global.html). You will need version
# 4.8.6 or higher.
#
# To use it do the following:
# - Install the latest version of global
# - Enable SOURCE_BROWSER and USE_HTAGS in the config file
# - Make sure the INPUT points to the root of the source tree
# - Run doxygen as normal
#
# Doxygen will invoke htags (and that will in turn invoke gtags), so these
# tools must be available from the command line (i.e. in the search path).
#
# The result: instead of the source browser generated by doxygen, the links to
# source code will now point to the output of htags.
# The default value is: NO.
# This tag requires that the tag SOURCE_BROWSER is set to YES.

USE_HTAGS              = NO

# If the VERBATIM_HEADERS tag is set the YES then doxygen will generate a
# verbatim copy of the header file for each class for which an include is
# specified. Set to NO to disable this.
# See also: Section \class.
# The default value is: YES.

VERBATIM_HEADERS       = YES

#---------------------------------------------------------------------------
# Configuration options related to the alphabetical class index
#---------------------------------------------------------------------------

# If the ALPHABETICAL_INDEX tag is set to YES, an alphabetical index of all
# compounds will be generated. Enable this if the project contains a lot of
# classes, structs, unions or interfaces.
# The default value is: YES.

ALPHABETICAL_INDEX     = YES

# The COLS_IN_ALPHA_INDEX tag can be used to specify the number of columns in
# which the alphabetical index list will be split.
# Minimum value: 1, maximum value: 20, default value: 5.
# This tag requires that the tag ALPHABETICAL_INDEX is set to YES.

COLS_IN_ALPHA_INDEX    = 5

# In case all classes in a project start with a common prefix, all classes will
# be put under the same header in the alphabetical index. The IGNORE_PREFIX tag
# can be used to specify a prefix (or a list of prefixes) that should be ignored
# while generating the index headers.
# This tag requires that the tag ALPHABETICAL_INDEX is set to YES.

IGNORE_PREFIX          =

#---------------------------------------------------------------------------
# Configuration options related to the HTML output
#---------------------------------------------------------------------------

# If the GENERATE_HTML tag is set to YES, doxygen will generate HTML output
# The default value is: YES.

GENERATE_HTML          = YES

# The HTML_OUTPUT tag is used to specify where the HTML docs will be put. If a
# relative path is entered the value of OUTPUT_DIRECTORY will be put in front of
# it.
# The default directory is: html.
# This tag requires that the tag GENERATE_HTML is set to YES.

HTML_OUTPUT            = html

# The HTML_FILE_EXTENSION tag can be used to specify the file extension for each
# generated HTML page (for example: .htm, .php, .asp).
# The default value is: .html.
# This tag requires that the tag GENERATE_HTML is set to YES.

HTML_FILE_EXTENSION    = .html

# The HTML_HEADER tag can be used to specify a user-defined HTML header file for
# each generated HTML page. If the tag is left blank doxygen will generate a
# standard header.
#
# To get valid HTML the header file that includes any scripts and style sheets
# that doxygen needs, which is dependent on the configuration options used (e.g.
# the setting GENERATE_TREEVIEW). It is highly recommended to start with a
# default header using
# doxygen -w html new_header.html new_footer.html new_stylesheet.css
# YourConfigFile
# and then modify the file new_header.html. See also section "Doxygen usage"
# for information on how to generate the default header that doxygen normally
# uses.
# Note: The header is subject to change so you typically have to regenerate the
# default header when upgrading to a newer version of doxygen. For a description
# of the possible markers and block names see the documentation.
# This tag requires that the tag GENERATE_HTML is set to YES.

HTML_HEADER            =

# The HTML_FOOTER tag can be used to specify a user-defined HTML footer for each
# generated HTML page. If the tag is left blank doxygen will generate a standard
# footer. See HTML_HEADER for more information on how to generate a default
# footer and what special commands can be used inside the footer. See also
# section "Doxygen usage" for information on how to generate the default footer
# that doxygen normally uses.
# This tag requires that the tag GENERATE_HTML is set to YES.

HTML_FOOTER            =

# The HTML_STYLESHEET tag can be used to specify a user-defined cascading style
# sheet that is used by each HTML page. It can be used to fine-tune the look of
# the HTML output. If left blank doxygen will generate a default style sheet.
# See also section "Doxygen usage" for information on how to generate the style
# sheet that doxygen normally uses.
# Note: It is recommended to use HTML_EXTRA_STYLESHEET instead of this tag, as
# it is more robust and this tag (HTML_STYLESHEET) will in the future become
# obsolete.
# This tag requires that the tag GENERATE_HTML is set to YES.

HTML_STYLESHEET        =

# The HTML_EXTRA_STYLESHEET tag can be used to specify additional user-defined
# cascading style sheets that are included after the standard style sheets
# created by doxygen. Using this option one can overrule certain style aspects.
# This is preferred over using HTML_STYLESHEET since it does not replace the
# standard style sheet and is therefore more robust against future updates.
# Doxygen will copy the style sheet files to the output directory.
# Note: The order of the extra style sheet files is of importance (e.g. the last
# style sheet in the list overrules the setting of the previous ones in the
# list). For an example see the documentation.
# This tag requires that the tag GENERATE_HTML is set to YES.

HTML_EXTRA_STYLESHEET  =

# The HTML_EXTRA_FILES tag can be used to specify one or more extra images or
# other source files which should be copied to the HTML output directory. Note
# that these files will be copied to the base HTML output directory. Use the
# $relpath^ marker in the HTML_HEADER and/or HTML_FOOTER files to load these
# files. In the HTML_STYLESHEET file, use the file name only. Also note that the
# files will be copied as-is; there are no commands or markers available.
# This tag requires that the tag GENERATE_HTML is set to YES.

HTML_EXTRA_FILES       =

# The HTML_COLORSTYLE_HUE tag controls the color of the HTML output. Doxygen
# will adjust the colors in the style sheet and background images according to
# this color. Hue is specified as an angle on a colorwheel, see
# http://en.wikipedia.org/wiki/Hue for more information. For instance the value
# 0 represents red, 60 is yellow, 120 is green, 180 is cyan, 240 is blue, 300
# purple, and 360 is red again.
# Minimum value: 0, maximum value: 359, default value: 220.
# This tag requires that the tag GENERATE_HTML is set to YES.

HTML_COLORSTYLE_HUE    = 220

# The HTML_COLORSTYLE_SAT tag controls the purity (or saturation) of the colors
# in the HTML output. For a value of 0 the output will use grayscales only. A
# value of 255 will produce the most vivid colors.
# Minimum value: 0, maximum value: 255, default value: 100.
# This tag requires that the tag GENERATE_HTML is set to YES.

HTML_COLORSTYLE_SAT    = 100

# The HTML_COLORSTYLE_GAMMA tag controls the gamma correction applied to the
# luminance component of the colors in the HTML output. Values below 100
# gradually make the output lighter, whereas values above 100 make the output
# darker. The value divided by 100 is the actual gamma applied, so 80 represents
# a gamma of 0.8, The value 220 represents a gamma of 2.2, and 100 does not
# change the gamma.
# Minimum value: 40, maximum value: 240, default value: 80.
# This tag requires that the tag GENERATE_HTML is set to YES.

HTML_COLORSTYLE_GAMMA  = 80

# If the HTML_TIMESTAMP tag is set to YES then the footer of each generated HTML
# page will contain the date and time when the page was generated. Setting this
# to YES can help to show when doxygen was last run and thus if the
# documentation is up to date.
# The default value is: NO.
# This tag requires that the tag GENERATE_HTML is set to YES.

HTML_TIMESTAMP         = NO

# If the HTML_DYNAMIC_SECTIONS tag is set to YES then the generated HTML
# documentation will contain sections that can be hidden and shown after the
# page has loaded.
# The default value is: NO.
# This tag requires that the tag GENERATE_HTML is set to YES.

HTML_DYNAMIC_SECTIONS  = NO

# With HTML_INDEX_NUM_ENTRIES one can control the preferred number of entries
# shown in the various tree structured indices initially; the user can expand
# and collapse entries dynamically later on. Doxygen will expand the tree to
# such a level that at most the specified number of entries are visible (unless
# a fully collapsed tree already exceeds this amount). So setting the number of
# entries 1 will produce a full collapsed tree by default. 0 is a special value
# representing an infinite number of entries and will result in a full expanded
# tree by default.
# Minimum value: 0, maximum value: 9999, default value: 100.
# This tag requires that the tag GENERATE_HTML is set to YES.

HTML_INDEX_NUM_ENTRIES = 100

# If the GENERATE_DOCSET tag is set to YES, additional index files will be
# generated that can be used as input for Apple's Xcode 3 integrated development
# environment (see: http://developer.apple.com/tools/xcode/), introduced with
# OSX 10.5 (Leopard). To create a documentation set, doxygen will generate a
# Makefile in the HTML output directory. Running make will produce the docset in
# that directory and running make install will install the docset in
# ~/Library/Developer/Shared/Documentation/DocSets so that Xcode will find it at
# startup. See http://developer.apple.com/tools/creatingdocsetswithdoxygen.html
# for more information.
# The default value is: NO.
# This tag requires that the tag GENERATE_HTML is set to YES.

GENERATE_DOCSET        = NO

# This tag determines the name of the docset feed. A documentation feed provides
# an umbrella under which multiple documentation sets from a single provider
# (such as a company or product suite) can be grouped.
# The default value is: Doxygen generated docs.
# This tag requires that the tag GENERATE_DOCSET is set to YES.

DOCSET_FEEDNAME        = "Doxygen generated docs"

# This tag specifies a string that should uniquely identify the documentation
# set bundle. This should be a reverse domain-name style string, e.g.
# com.mycompany.MyDocSet. Doxygen will append .docset to the name.
# The default value is: org.doxygen.Project.
# This tag requires that the tag GENERATE_DOCSET is set to YES.

DOCSET_BUNDLE_ID       = org.doxygen.Project

# The DOCSET_PUBLISHER_ID tag specifies a string that should uniquely identify
# the documentation publisher. This should be a reverse domain-name style
# string, e.g. com.mycompany.MyDocSet.documentation.
# The default value is: org.doxygen.Publisher.
# This tag requires that the tag GENERATE_DOCSET is set to YES.

DOCSET_PUBLISHER_ID    = org.doxygen.Publisher

# The DOCSET_PUBLISHER_NAME tag identifies the documentation publisher.
# The default value is: Publisher.
# This tag requires that the tag GENERATE_DOCSET is set to YES.

DOCSET_PUBLISHER_NAME  = Publisher

# If the GENERATE_HTMLHELP tag is set to YES then doxygen generates three
# additional HTML index files: index.hhp, index.hhc, and index.hhk. The
# index.hhp is a project file that can be read by Microsoft's HTML Help Workshop
# (see: http://www.microsoft.com/en-us/download/details.aspx?id=21138) on
# Windows.
#
# The HTML Help Workshop contains a compiler that can convert all HTML output
# generated by doxygen into a single compiled HTML file (.chm). Compiled HTML
# files are now used as the Windows 98 help format, and will replace the old
# Windows help format (.hlp) on all Windows platforms in the future. Compressed
# HTML files also contain an index, a table of contents, and you can search for
# words in the documentation. The HTML workshop also contains a viewer for
# compressed HTML files.
# The default value is: NO.
# This tag requires that the tag GENERATE_HTML is set to YES.

GENERATE_HTMLHELP      = NO

# The CHM_FILE tag can be used to specify the file name of the resulting .chm
# file. You can add a path in front of the file if the result should not be
# written to the html output directory.
# This tag requires that the tag GENERATE_HTMLHELP is set to YES.

CHM_FILE               =

# The HHC_LOCATION tag can be used to specify the location (absolute path
# including file name) of the HTML help compiler (hhc.exe). If non-empty,
# doxygen will try to run the HTML help compiler on the generated index.hhp.
# The file has to be specified with full path.
# This tag requires that the tag GENERATE_HTMLHELP is set to YES.

HHC_LOCATION           =

# The GENERATE_CHI flag controls if a separate .chi index file is generated
# (YES) or that it should be included in the master .chm file (NO).
# The default value is: NO.
# This tag requires that the tag GENERATE_HTMLHELP is set to YES.

GENERATE_CHI           = NO

# The CHM_INDEX_ENCODING is used to encode HtmlHelp index (hhk), content (hhc)
# and project file content.
# This tag requires that the tag GENERATE_HTMLHELP is set to YES.

CHM_INDEX_ENCODING     =

# The BINARY_TOC flag controls whether a binary table of contents is generated
# (YES) or a normal table of contents (NO) in the .chm file. Furthermore it
# enables the Previous and Next buttons.
# The default value is: NO.
# This tag requires that the tag GENERATE_HTMLHELP is set to YES.

BINARY_TOC             = NO

# The TOC_EXPAND flag can be set to YES to add extra items for group members to
# the table of contents of the HTML help documentation and to the tree view.
# The default value is: NO.
# This tag requires that the tag GENERATE_HTMLHELP is set to YES.

TOC_EXPAND             = NO

# If the GENERATE_QHP tag is set to YES and both QHP_NAMESPACE and
# QHP_VIRTUAL_FOLDER are set, an additional index file will be generated that
# can be used as input for Qt's qhelpgenerator to generate a Qt Compressed Help
# (.qch) of the generated HTML documentation.
# The default value is: NO.
# This tag requires that the tag GENERATE_HTML is set to YES.

GENERATE_QHP           = NO

# If the QHG_LOCATION tag is specified, the QCH_FILE tag can be used to specify
# the file name of the resulting .qch file. The path specified is relative to
# the HTML output folder.
# This tag requires that the tag GENERATE_QHP is set to YES.

QCH_FILE               =

# The QHP_NAMESPACE tag specifies the namespace to use when generating Qt Help
# Project output. For more information please see Qt Help Project / Namespace
# (see: http://qt-project.org/doc/qt-4.8/qthelpproject.html#namespace).
# The default value is: org.doxygen.Project.
# This tag requires that the tag GENERATE_QHP is set to YES.

QHP_NAMESPACE          = org.doxygen.Project

# The QHP_VIRTUAL_FOLDER tag specifies the namespace to use when generating Qt
# Help Project output. For more information please see Qt Help Project / Virtual
# Folders (see: http://qt-project.org/doc/qt-4.8/qthelpproject.html#virtual-
# folders).
# The default value is: doc.
# This tag requires that the tag GENERATE_QHP is set to YES.

QHP_VIRTUAL_FOLDER     = doc

# If the QHP_CUST_FILTER_NAME tag is set, it specifies the name of a custom
# filter to add. For more information please see Qt Help Project / Custom
# Filters (see: http://qt-project.org/doc/qt-4.8/qthelpproject.html#custom-
# filters).
# This tag requires that the tag GENERATE_QHP is set to YES.

QHP_CUST_FILTER_NAME   =

# The QHP_CUST_FILTER_ATTRS tag specifies the list of the attributes of the
# custom filter to add. For more information please see Qt Help Project / Custom
# Filters (see: http://qt-project.org/doc/qt-4.8/qthelpproject.html#custom-
# filters).
# This tag requires that the tag GENERATE_QHP is set to YES.

QHP_CUST_FILTER_ATTRS  =

# The QHP_SECT_FILTER_ATTRS tag specifies the list of the attributes this
# project's filter section matches. Qt Help Project / Filter Attributes (see:
# http://qt-project.org/doc/qt-4.8/qthelpproject.html#filter-attributes).
# This tag requires that the tag GENERATE_QHP is set to YES.

QHP_SECT_FILTER_ATTRS  =

# The QHG_LOCATION tag can be used to specify the location of Qt's
# qhelpgenerator. If non-empty doxygen will try to run qhelpgenerator on the
# generated .qhp file.
# This tag requires that the tag GENERATE_QHP is set to YES.

QHG_LOCATION           =

# If the GENERATE_ECLIPSEHELP tag is set to YES, additional index files will be
# generated, together with the HTML files, they form an Eclipse help plugin. To
# install this plugin and make it available under the help contents menu in
# Eclipse, the contents of the directory containing the HTML and XML files needs
# to be copied into the plugins directory of eclipse. The name of the directory
# within the plugins directory should be the same as the ECLIPSE_DOC_ID value.
# After copying Eclipse needs to be restarted before the help appears.
# The default value is: NO.
# This tag requires that the tag GENERATE_HTML is set to YES.

GENERATE_ECLIPSEHELP   = NO

# A unique identifier for the Eclipse help plugin. When installing the plugin
# the directory name containing the HTML and XML files should also have this
# name. Each documentation set should have its own identifier.
# The default value is: org.doxygen.Project.
# This tag requires that the tag GENERATE_ECLIPSEHELP is set to YES.

ECLIPSE_DOC_ID         = org.doxygen.Project

# If you want full control over the layout of the generated HTML pages it might
# be necessary to disable the index and replace it with your own. The
# DISABLE_INDEX tag can be used to turn on/off the condensed index (tabs) at top
# of each HTML page. A value of NO enables the index and the value YES disables
# it. Since the tabs in the index contain the same information as the navigation
# tree, you can set this option to YES if you also set GENERATE_TREEVIEW to YES.
# The default value is: NO.
# This tag requires that the tag GENERATE_HTML is set to YES.

DISABLE_INDEX          = NO

# The GENERATE_TREEVIEW tag is used to specify whether a tree-like index
# structure should be generated to display hierarchical information. If the tag
# value is set to YES, a side panel will be generated containing a tree-like
# index structure (just like the one that is generated for HTML Help). For this
# to work a browser that supports JavaScript, DHTML, CSS and frames is required
# (i.e. any modern browser). Windows users are probably better off using the
# HTML help feature. Via custom style sheets (see HTML_EXTRA_STYLESHEET) one can
# further fine-tune the look of the index. As an example, the default style
# sheet generated by doxygen has an example that shows how to put an image at
# the root of the tree instead of the PROJECT_NAME. Since the tree basically has
# the same information as the tab index, you could consider setting
# DISABLE_INDEX to YES when enabling this option.
# The default value is: NO.
# This tag requires that the tag GENERATE_HTML is set to YES.

GENERATE_TREEVIEW      = NO

# The ENUM_VALUES_PER_LINE tag can be used to set the number of enum values that
# doxygen will group on one line in the generated HTML documentation.
#
# Note that a value of 0 will completely suppress the enum values from appearing
# in the overview section.
# Minimum value: 0, maximum value: 20, default value: 4.
# This tag requires that the tag GENERATE_HTML is set to YES.

ENUM_VALUES_PER_LINE   = 4

# If the treeview is enabled (see GENERATE_TREEVIEW) then this tag can be used
# to set the initial width (in pixels) of the frame in which the tree is shown.
# Minimum value: 0, maximum value: 1500, default value: 250.
# This tag requires that the tag GENERATE_HTML is set to YES.

TREEVIEW_WIDTH         = 250

# If the EXT_LINKS_IN_WINDOW option is set to YES, doxygen will open links to
# external symbols imported via tag files in a separate window.
# The default value is: NO.
# This tag requires that the tag GENERATE_HTML is set to YES.

EXT_LINKS_IN_WINDOW    = NO

# Use this tag to change the font size of LaTeX formulas included as images in
# the HTML documentation. When you change the font size after a successful
# doxygen run you need to manually remove any form_*.png images from the HTML
# output directory to force them to be regenerated.
# Minimum value: 8, maximum value: 50, default value: 10.
# This tag requires that the tag GENERATE_HTML is set to YES.

FORMULA_FONTSIZE       = 10

# Use the FORMULA_TRANPARENT tag to determine whether or not the images
# generated for formulas are transparent PNGs. Transparent PNGs are not
# supported properly for IE 6.0, but are supported on all modern browsers.
#
# Note that when changing this option you need to delete any form_*.png files in
# the HTML output directory before the changes have effect.
# The default value is: YES.
# This tag requires that the tag GENERATE_HTML is set to YES.

FORMULA_TRANSPARENT    = YES

# Enable the USE_MATHJAX option to render LaTeX formulas using MathJax (see
# http://www.mathjax.org) which uses client side Javascript for the rendering
# instead of using pre-rendered bitmaps. Use this if you do not have LaTeX
# installed or if you want to formulas look prettier in the HTML output. When
# enabled you may also need to install MathJax separately and configure the path
# to it using the MATHJAX_RELPATH option.
# The default value is: NO.
# This tag requires that the tag GENERATE_HTML is set to YES.

USE_MATHJAX            = NO

# When MathJax is enabled you can set the default output format to be used for
# the MathJax output. See the MathJax site (see:
# http://docs.mathjax.org/en/latest/output.html) for more details.
# Possible values are: HTML-CSS (which is slower, but has the best
# compatibility), NativeMML (i.e. MathML) and SVG.
# The default value is: HTML-CSS.
# This tag requires that the tag USE_MATHJAX is set to YES.

MATHJAX_FORMAT         = HTML-CSS

# When MathJax is enabled you need to specify the location relative to the HTML
# output directory using the MATHJAX_RELPATH option. The destination directory
# should contain the MathJax.js script. For instance, if the mathjax directory
# is located at the same level as the HTML output directory, then
# MATHJAX_RELPATH should be ../mathjax. The default value points to the MathJax
# Content Delivery Network so you can quickly see the result without installing
# MathJax. However, it is strongly recommended to install a local copy of
# MathJax from http://www.mathjax.org before deployment.
# The default value is: http://cdn.mathjax.org/mathjax/latest.
# This tag requires that the tag USE_MATHJAX is set to YES.

MATHJAX_RELPATH        = http://cdn.mathjax.org/mathjax/latest

# The MATHJAX_EXTENSIONS tag can be used to specify one or more MathJax
# extension names that should be enabled during MathJax rendering. For example
# MATHJAX_EXTENSIONS = TeX/AMSmath TeX/AMSsymbols
# This tag requires that the tag USE_MATHJAX is set to YES.

MATHJAX_EXTENSIONS     =

# The MATHJAX_CODEFILE tag can be used to specify a file with javascript pieces
# of code that will be used on startup of the MathJax code. See the MathJax site
# (see: http://docs.mathjax.org/en/latest/output.html) for more details. For an
# example see the documentation.
# This tag requires that the tag USE_MATHJAX is set to YES.

MATHJAX_CODEFILE       =

# When the SEARCHENGINE tag is enabled doxygen will generate a search box for
# the HTML output. The underlying search engine uses javascript and DHTML and
# should work on any modern browser. Note that when using HTML help
# (GENERATE_HTMLHELP), Qt help (GENERATE_QHP), or docsets (GENERATE_DOCSET)
# there is already a search function so this one should typically be disabled.
# For large projects the javascript based search engine can be slow, then
# enabling SERVER_BASED_SEARCH may provide a better solution. It is possible to
# search using the keyboard; to jump to the search box use <access key> + S
# (what the <access key> is depends on the OS and browser, but it is typically
# <CTRL>, <ALT>/<option>, or both). Inside the search box use the <cursor down
# key> to jump into the search results window, the results can be navigated
# using the <cursor keys>. Press <Enter> to select an item or <escape> to cancel
# the search. The filter options can be selected when the cursor is inside the
# search box by pressing <Shift>+<cursor down>. Also here use the <cursor keys>
# to select a filter and <Enter> or <escape> to activate or cancel the filter
# option.
# The default value is: YES.
# This tag requires that the tag GENERATE_HTML is set to YES.

SEARCHENGINE           = YES

# When the SERVER_BASED_SEARCH tag is enabled the search engine will be
# implemented using a web server instead of a web client using Javascript. There
# are two flavors of web server based searching depending on the EXTERNAL_SEARCH
# setting. When disabled, doxygen will generate a PHP script for searching and
# an index file used by the script. When EXTERNAL_SEARCH is enabled the indexing
# and searching needs to be provided by external tools. See the section
# "External Indexing and Searching" for details.
# The default value is: NO.
# This tag requires that the tag SEARCHENGINE is set to YES.

SERVER_BASED_SEARCH    = NO

# When EXTERNAL_SEARCH tag is enabled doxygen will no longer generate the PHP
# script for searching. Instead the search results are written to an XML file
# which needs to be processed by an external indexer. Doxygen will invoke an
# external search engine pointed to by the SEARCHENGINE_URL option to obtain the
# search results.
#
# Doxygen ships with an example indexer (doxyindexer) and search engine
# (doxysearch.cgi) which are based on the open source search engine library
# Xapian (see: http://xapian.org/).
#
# See the section "External Indexing and Searching" for details.
# The default value is: NO.
# This tag requires that the tag SEARCHENGINE is set to YES.

EXTERNAL_SEARCH        = NO

# The SEARCHENGINE_URL should point to a search engine hosted by a web server
# which will return the search results when EXTERNAL_SEARCH is enabled.
#
# Doxygen ships with an example indexer (doxyindexer) and search engine
# (doxysearch.cgi) which are based on the open source search engine library
# Xapian (see: http://xapian.org/). See the section "External Indexing and
# Searching" for details.
# This tag requires that the tag SEARCHENGINE is set to YES.

SEARCHENGINE_URL       =

# When SERVER_BASED_SEARCH and EXTERNAL_SEARCH are both enabled the unindexed
# search data is written to a file for indexing by an external tool. With the
# SEARCHDATA_FILE tag the name of this file can be specified.
# The default file is: searchdata.xml.
# This tag requires that the tag SEARCHENGINE is set to YES.

SEARCHDATA_FILE        = searchdata.xml

# When SERVER_BASED_SEARCH and EXTERNAL_SEARCH are both enabled the
# EXTERNAL_SEARCH_ID tag can be used as an identifier for the project. This is
# useful in combination with EXTRA_SEARCH_MAPPINGS to search through multiple
# projects and redirect the results back to the right project.
# This tag requires that the tag SEARCHENGINE is set to YES.

EXTERNAL_SEARCH_ID     =

# The EXTRA_SEARCH_MAPPINGS tag can be used to enable searching through doxygen
# projects other than the one defined by this configuration file, but that are
# all added to the same external search index. Each project needs to have a
# unique id set via EXTERNAL_SEARCH_ID. The search mapping then maps the id of
# to a relative location where the documentation can be found. The format is:
# EXTRA_SEARCH_MAPPINGS = tagname1=loc1 tagname2=loc2 ...
# This tag requires that the tag SEARCHENGINE is set to YES.

EXTRA_SEARCH_MAPPINGS  =

#---------------------------------------------------------------------------
# Configuration options related to the LaTeX output
#---------------------------------------------------------------------------

# If the GENERATE_LATEX tag is set to YES, doxygen will generate LaTeX output.
# The default value is: YES.

GENERATE_LATEX         = YES

# The LATEX_OUTPUT tag is used to specify where the LaTeX docs will be put. If a
# relative path is entered the value of OUTPUT_DIRECTORY will be put in front of
# it.
# The default directory is: latex.
# This tag requires that the tag GENERATE_LATEX is set to YES.

LATEX_OUTPUT           = latex

# The LATEX_CMD_NAME tag can be used to specify the LaTeX command name to be
# invoked.
#
# Note that when enabling USE_PDFLATEX this option is only used for generating
# bitmaps for formulas in the HTML output, but not in the Makefile that is
# written to the output directory.
# The default file is: latex.
# This tag requires that the tag GENERATE_LATEX is set to YES.

LATEX_CMD_NAME         = latex

# The MAKEINDEX_CMD_NAME tag can be used to specify the command name to generate
# index for LaTeX.
# The default file is: makeindex.
# This tag requires that the tag GENERATE_LATEX is set to YES.

MAKEINDEX_CMD_NAME     = makeindex

# If the COMPACT_LATEX tag is set to YES, doxygen generates more compact LaTeX
# documents. This may be useful for small projects and may help to save some
# trees in general.
# The default value is: NO.
# This tag requires that the tag GENERATE_LATEX is set to YES.

COMPACT_LATEX          = NO

# The PAPER_TYPE tag can be used to set the paper type that is used by the
# printer.
# Possible values are: a4 (210 x 297 mm), letter (8.5 x 11 inches), legal (8.5 x
# 14 inches) and executive (7.25 x 10.5 inches).
# The default value is: a4.
# This tag requires that the tag GENERATE_LATEX is set to YES.

PAPER_TYPE             = a4

# The EXTRA_PACKAGES tag can be used to specify one or more LaTeX package names
# that should be included in the LaTeX output. The package can be specified just
# by its name or with the correct syntax as to be used with the LaTeX
# \usepackage command. To get the times font for instance you can specify :
# EXTRA_PACKAGES=times or EXTRA_PACKAGES={times}
# To use the option intlimits with the amsmath package you can specify:
# EXTRA_PACKAGES=[intlimits]{amsmath}
# If left blank no extra packages will be included.
# This tag requires that the tag GENERATE_LATEX is set to YES.

EXTRA_PACKAGES         =

# The LATEX_HEADER tag can be used to specify a personal LaTeX header for the
# generated LaTeX document. The header should contain everything until the first
# chapter. If it is left blank doxygen will generate a standard header. See
# section "Doxygen usage" for information on how to let doxygen write the
# default header to a separate file.
#
# Note: Only use a user-defined header if you know what you are doing! The
# following commands have a special meaning inside the header: $title,
# $datetime, $date, $doxygenversion, $projectname, $projectnumber,
# $projectbrief, $projectlogo. Doxygen will replace $title with the empty
# string, for the replacement values of the other commands the user is referred
# to HTML_HEADER.
# This tag requires that the tag GENERATE_LATEX is set to YES.

LATEX_HEADER           =

# The LATEX_FOOTER tag can be used to specify a personal LaTeX footer for the
# generated LaTeX document. The footer should contain everything after the last
# chapter. If it is left blank doxygen will generate a standard footer. See
# LATEX_HEADER for more information on how to generate a default footer and what
# special commands can be used inside the footer.
#
# Note: Only use a user-defined footer if you know what you are doing!
# This tag requires that the tag GENERATE_LATEX is set to YES.

LATEX_FOOTER           =

# The LATEX_EXTRA_STYLESHEET tag can be used to specify additional user-defined
# LaTeX style sheets that are included after the standard style sheets created
# by doxygen. Using this option one can overrule certain style aspects. Doxygen
# will copy the style sheet files to the output directory.
# Note: The order of the extra style sheet files is of importance (e.g. the last
# style sheet in the list overrules the setting of the previous ones in the
# list).
# This tag requires that the tag GENERATE_LATEX is set to YES.

LATEX_EXTRA_STYLESHEET =

# The LATEX_EXTRA_FILES tag can be used to specify one or more extra images or
# other source files which should be copied to the LATEX_OUTPUT output
# directory. Note that the files will be copied as-is; there are no commands or
# markers available.
# This tag requires that the tag GENERATE_LATEX is set to YES.

LATEX_EXTRA_FILES      =

# If the PDF_HYPERLINKS tag is set to YES, the LaTeX that is generated is
# prepared for conversion to PDF (using ps2pdf or pdflatex). The PDF file will
# contain links (just like the HTML output) instead of page references. This
# makes the output suitable for online browsing using a PDF viewer.
# The default value is: YES.
# This tag requires that the tag GENERATE_LATEX is set to YES.

PDF_HYPERLINKS         = YES

# If the USE_PDFLATEX tag is set to YES, doxygen will use pdflatex to generate
# the PDF file directly from the LaTeX files. Set this option to YES, to get a
# higher quality PDF documentation.
# The default value is: YES.
# This tag requires that the tag GENERATE_LATEX is set to YES.

USE_PDFLATEX           = YES

# If the LATEX_BATCHMODE tag is set to YES, doxygen will add the \batchmode
# command to the generated LaTeX files. This will instruct LaTeX to keep running
# if errors occur, instead of asking the user for help. This option is also used
# when generating formulas in HTML.
# The default value is: NO.
# This tag requires that the tag GENERATE_LATEX is set to YES.

LATEX_BATCHMODE        = NO

# If the LATEX_HIDE_INDICES tag is set to YES then doxygen will not include the
# index chapters (such as File Index, Compound Index, etc.) in the output.
# The default value is: NO.
# This tag requires that the tag GENERATE_LATEX is set to YES.

LATEX_HIDE_INDICES     = NO

# If the LATEX_SOURCE_CODE tag is set to YES then doxygen will include source
# code with syntax highlighting in the LaTeX output.
#
# Note that which sources are shown also depends on other settings such as
# SOURCE_BROWSER.
# The default value is: NO.
# This tag requires that the tag GENERATE_LATEX is set to YES.

LATEX_SOURCE_CODE      = NO

# The LATEX_BIB_STYLE tag can be used to specify the style to use for the
# bibliography, e.g. plainnat, or ieeetr. See
# http://en.wikipedia.org/wiki/BibTeX and \cite for more info.
# The default value is: plain.
# This tag requires that the tag GENERATE_LATEX is set to YES.

LATEX_BIB_STYLE        = plain

#---------------------------------------------------------------------------
# Configuration options related to the RTF output
#---------------------------------------------------------------------------

# If the GENERATE_RTF tag is set to YES, doxygen will generate RTF output. The
# RTF output is optimized for Word 97 and may not look too pretty with other RTF
# readers/editors.
# The default value is: NO.

GENERATE_RTF           = NO

# The RTF_OUTPUT tag is used to specify where the RTF docs will be put. If a
# relative path is entered the value of OUTPUT_DIRECTORY will be put in front of
# it.
# The default directory is: rtf.
# This tag requires that the tag GENERATE_RTF is set to YES.

RTF_OUTPUT             = rtf

# If the COMPACT_RTF tag is set to YES, doxygen generates more compact RTF
# documents. This may be useful for small projects and may help to save some
# trees in general.
# The default value is: NO.
# This tag requires that the tag GENERATE_RTF is set to YES.

COMPACT_RTF            = NO

# If the RTF_HYPERLINKS tag is set to YES, the RTF that is generated will
# contain hyperlink fields. The RTF file will contain links (just like the HTML
# output) instead of page references. This makes the output suitable for online
# browsing using Word or some other Word compatible readers that support those
# fields.
#
# Note: WordPad (write) and others do not support links.
# The default value is: NO.
# This tag requires that the tag GENERATE_RTF is set to YES.

RTF_HYPERLINKS         = NO

# Load stylesheet definitions from file. Syntax is similar to doxygen's config
# file, i.e. a series of assignments. You only have to provide replacements,
# missing definitions are set to their default value.
#
# See also section "Doxygen usage" for information on how to generate the
# default style sheet that doxygen normally uses.
# This tag requires that the tag GENERATE_RTF is set to YES.

RTF_STYLESHEET_FILE    =

# Set optional variables used in the generation of an RTF document. Syntax is
# similar to doxygen's config file. A template extensions file can be generated
# using doxygen -e rtf extensionFile.
# This tag requires that the tag GENERATE_RTF is set to YES.

RTF_EXTENSIONS_FILE    =

# If the RTF_SOURCE_CODE tag is set to YES then doxygen will include source code
# with syntax highlighting in the RTF output.
#
# Note that which sources are shown also depends on other settings such as
# SOURCE_BROWSER.
# The default value is: NO.
# This tag requires that the tag GENERATE_RTF is set to YES.

RTF_SOURCE_CODE        = NO

#---------------------------------------------------------------------------
# Configuration options related to the man page output
#---------------------------------------------------------------------------

# If the GENERATE_MAN tag is set to YES, doxygen will generate man pages for
# classes and files.
# The default value is: NO.

GENERATE_MAN           = NO

# The MAN_OUTPUT tag is used to specify where the man pages will be put. If a
# relative path is entered the value of OUTPUT_DIRECTORY will be put in front of
# it. A directory man3 will be created inside the directory specified by
# MAN_OUTPUT.
# The default directory is: man.
# This tag requires that the tag GENERATE_MAN is set to YES.

MAN_OUTPUT             = man

# The MAN_EXTENSION tag determines the extension that is added to the generated
# man pages. In case the manual section does not start with a number, the number
# 3 is prepended. The dot (.) at the beginning of the MAN_EXTENSION tag is
# optional.
# The default value is: .3.
# This tag requires that the tag GENERATE_MAN is set to YES.

MAN_EXTENSION          = .3

# The MAN_SUBDIR tag determines the name of the directory created within
# MAN_OUTPUT in which the man pages are placed. If defaults to man followed by
# MAN_EXTENSION with the initial . removed.
# This tag requires that the tag GENERATE_MAN is set to YES.

MAN_SUBDIR             =

# If the MAN_LINKS tag is set to YES and doxygen generates man output, then it
# will generate one additional man file for each entity documented in the real
# man page(s). These additional files only source the real man page, but without
# them the man command would be unable to find the correct page.
# The default value is: NO.
# This tag requires that the tag GENERATE_MAN is set to YES.

MAN_LINKS              = NO

#---------------------------------------------------------------------------
# Configuration options related to the XML output
#---------------------------------------------------------------------------

# If the GENERATE_XML tag is set to YES, doxygen will generate an XML file that
# captures the structure of the code including all documentation.
# The default value is: NO.

GENERATE_XML           = NO

# The XML_OUTPUT tag is used to specify where the XML pages will be put. If a
# relative path is entered the value of OUTPUT_DIRECTORY will be put in front of
# it.
# The default directory is: xml.
# This tag requires that the tag GENERATE_XML is set to YES.

XML_OUTPUT             = xml

# If the XML_PROGRAMLISTING tag is set to YES, doxygen will dump the program
# listings (including syntax highlighting and cross-referencing information) to
# the XML output. Note that enabling this will significantly increase the size
# of the XML output.
# The default value is: YES.
# This tag requires that the tag GENERATE_XML is set to YES.

XML_PROGRAMLISTING     = YES

#---------------------------------------------------------------------------
# Configuration options related to the DOCBOOK output
#---------------------------------------------------------------------------

# If the GENERATE_DOCBOOK tag is set to YES, doxygen will generate Docbook files
# that can be used to generate PDF.
# The default value is: NO.

GENERATE_DOCBOOK       = NO

# The DOCBOOK_OUTPUT tag is used to specify where the Docbook pages will be put.
# If a relative path is entered the value of OUTPUT_DIRECTORY will be put in
# front of it.
# The default directory is: docbook.
# This tag requires that the tag GENERATE_DOCBOOK is set to YES.

DOCBOOK_OUTPUT         = docbook

# If the DOCBOOK_PROGRAMLISTING tag is set to YES, doxygen will include the
# program listings (including syntax highlighting and cross-referencing
# information) to the DOCBOOK output. Note that enabling this will significantly
# increase the size of the DOCBOOK output.
# The default value is: NO.
# This tag requires that the tag GENERATE_DOCBOOK is set to YES.

DOCBOOK_PROGRAMLISTING = NO

#---------------------------------------------------------------------------
# Configuration options for the AutoGen Definitions output
#---------------------------------------------------------------------------

# If the GENERATE_AUTOGEN_DEF tag is set to YES, doxygen will generate an
# AutoGen Definitions (see http://autogen.sf.net) file that captures the
# structure of the code including all documentation. Note that this feature is
# still experimental and incomplete at the moment.
# The default value is: NO.

GENERATE_AUTOGEN_DEF   = NO

#---------------------------------------------------------------------------
# Configuration options related to the Perl module output
#---------------------------------------------------------------------------

# If the GENERATE_PERLMOD tag is set to YES, doxygen will generate a Perl module
# file that captures the structure of the code including all documentation.
#
# Note that this feature is still experimental and incomplete at the moment.
# The default value is: NO.

GENERATE_PERLMOD       = NO

# If the PERLMOD_LATEX tag is set to YES, doxygen will generate the necessary
# Makefile rules, Perl scripts and LaTeX code to be able to generate PDF and DVI
# output from the Perl module output.
# The default value is: NO.
# This tag requires that the tag GENERATE_PERLMOD is set to YES.

PERLMOD_LATEX          = NO

# If the PERLMOD_PRETTY tag is set to YES, the Perl module output will be nicely
# formatted so it can be parsed by a human reader. This is useful if you want to
# understand what is going on. On the other hand, if this tag is set to NO, the
# size of the Perl module output will be much smaller and Perl will parse it
# just the same.
# The default value is: YES.
# This tag requires that the tag GENERATE_PERLMOD is set to YES.

PERLMOD_PRETTY         = YES

# The names of the make variables in the generated doxyrules.make file are
# prefixed with the string contained in PERLMOD_MAKEVAR_PREFIX. This is useful
# so different doxyrules.make files included by the same Makefile don't
# overwrite each other's variables.
# This tag requires that the tag GENERATE_PERLMOD is set to YES.

PERLMOD_MAKEVAR_PREFIX =

#---------------------------------------------------------------------------
# Configuration options related to the preprocessor
#---------------------------------------------------------------------------

# If the ENABLE_PREPROCESSING tag is set to YES, doxygen will evaluate all
# C-preprocessor directives found in the sources and include files.
# The default value is: YES.

ENABLE_PREPROCESSING   = YES

# If the MACRO_EXPANSION tag is set to YES, doxygen will expand all macro names
# in the source code. If set to NO, only conditional compilation will be
# performed. Macro expansion can be done in a controlled way by setting
# EXPAND_ONLY_PREDEF to YES.
# The default value is: NO.
# This tag requires that the tag ENABLE_PREPROCESSING is set to YES.

MACRO_EXPANSION        = NO

# If the EXPAND_ONLY_PREDEF and MACRO_EXPANSION tags are both set to YES then
# the macro expansion is limited to the macros specified with the PREDEFINED and
# EXPAND_AS_DEFINED tags.
# The default value is: NO.
# This tag requires that the tag ENABLE_PREPROCESSING is set to YES.

EXPAND_ONLY_PREDEF     = NO

# If the SEARCH_INCLUDES tag is set to YES, the include files in the
# INCLUDE_PATH will be searched if a #include is found.
# The default value is: YES.
# This tag requires that the tag ENABLE_PREPROCESSING is set to YES.

SEARCH_INCLUDES        = YES

# The INCLUDE_PATH tag can be used to specify one or more directories that
# contain include files that are not input files but should be processed by the
# preprocessor.
# This tag requires that the tag SEARCH_INCLUDES is set to YES.

INCLUDE_PATH           =

# You can use the INCLUDE_FILE_PATTERNS tag to specify one or more wildcard
# patterns (like *.h and *.hpp) to filter out the header-files in the
# directories. If left blank, the patterns specified with FILE_PATTERNS will be
# used.
# This tag requires that the tag ENABLE_PREPROCESSING is set to YES.

INCLUDE_FILE_PATTERNS  =

# The PREDEFINED tag can be used to specify one or more macro names that are
# defined before the preprocessor is started (similar to the -D option of e.g.
# gcc). The argument of the tag is a list of macros of the form: name or
# name=definition (no spaces). If the definition and the "=" are omitted, "=1"
# is assumed. To prevent a macro definition from being undefined via #undef or
# recursively expanded use the := operator instead of the = operator.
# This tag requires that the tag ENABLE_PREPROCESSING is set to YES.

PREDEFINED             =

# If the MACRO_EXPANSION and EXPAND_ONLY_PREDEF tags are set to YES then this
# tag can be used to specify a list of macro names that should be expanded. The
# macro definition that is found in the sources will be used. Use the PREDEFINED
# tag if you want to use a different macro definition that overrules the
# definition found in the source code.
# This tag requires that the tag ENABLE_PREPROCESSING is set to YES.

EXPAND_AS_DEFINED      =

# If the SKIP_FUNCTION_MACROS tag is set to YES then doxygen's preprocessor will
# remove all references to function-like macros that are alone on a line, have
# an all uppercase name, and do not end with a semicolon. Such function macros
# are typically used for boiler-plate code, and will confuse the parser if not
# removed.
# The default value is: YES.
# This tag requires that the tag ENABLE_PREPROCESSING is set to YES.

SKIP_FUNCTION_MACROS   = YES

#---------------------------------------------------------------------------
# Configuration options related to external references
#---------------------------------------------------------------------------

# The TAGFILES tag can be used to specify one or more tag files. For each tag
# file the location of the external documentation should be added. The format of
# a tag file without this location is as follows:
# TAGFILES = file1 file2 ...
# Adding location for the tag files is done as follows:
# TAGFILES = file1=loc1 "file2 = loc2" ...
# where loc1 and loc2 can be relative or absolute paths or URLs. See the
# section "Linking to external documentation" for more information about the use
# of tag files.
# Note: Each tag file must have a unique name (where the name does NOT include
# the path). If a tag file is not located in the directory in which doxygen is
# run, you must also specify the path to the tagfile here.

TAGFILES               =

# When a file name is specified after GENERATE_TAGFILE, doxygen will create a
# tag file that is based on the input files it reads. See section "Linking to
# external documentation" for more information about the usage of tag files.

GENERATE_TAGFILE       =

# If the ALLEXTERNALS tag is set to YES, all external class will be listed in
# the class index. If set to NO, only the inherited external classes will be
# listed.
# The default value is: NO.

ALLEXTERNALS           = NO

# If the EXTERNAL_GROUPS tag is set to YES, all external groups will be listed
# in the modules index. If set to NO, only the current project's groups will be
# listed.
# The default value is: YES.

EXTERNAL_GROUPS        = YES

# If the EXTERNAL_PAGES tag is set to YES, all external pages will be listed in
# the related pages index. If set to NO, only the current project's pages will
# be listed.
# The default value is: YES.

EXTERNAL_PAGES         = YES

# The PERL_PATH should be the absolute path and name of the perl script
# interpreter (i.e. the result of 'which perl').
# The default file (with absolute path) is: /usr/bin/perl.

PERL_PATH              = /usr/bin/perl

#---------------------------------------------------------------------------
# Configuration options related to the dot tool
#---------------------------------------------------------------------------

# If the CLASS_DIAGRAMS tag is set to YES, doxygen will generate a class diagram
# (in HTML and LaTeX) for classes with base or super classes. Setting the tag to
# NO turns the diagrams off. Note that this option also works with HAVE_DOT
# disabled, but it is recommended to install and use dot, since it yields more
# powerful graphs.
# The default value is: YES.

CLASS_DIAGRAMS         = YES

# You can define message sequence charts within doxygen comments using the \msc
# command. Doxygen will then run the mscgen tool (see:
# http://www.mcternan.me.uk/mscgen/)) to produce the chart and insert it in the
# documentation. The MSCGEN_PATH tag allows you to specify the directory where
# the mscgen tool resides. If left empty the tool is assumed to be found in the
# default search path.

MSCGEN_PATH            =

# You can include diagrams made with dia in doxygen documentation. Doxygen will
# then run dia to produce the diagram and insert it in the documentation. The
# DIA_PATH tag allows you to specify the directory where the dia binary resides.
# If left empty dia is assumed to be found in the default search path.

DIA_PATH               =

# If set to YES the inheritance and collaboration graphs will hide inheritance
# and usage relations if the target is undocumented or is not a class.
# The default value is: YES.

HIDE_UNDOC_RELATIONS   = YES

# If you set the HAVE_DOT tag to YES then doxygen will assume the dot tool is
# available from the path. This tool is part of Graphviz (see:
# http://www.graphviz.org/), a graph visualization toolkit from AT&T and Lucent
# Bell Labs. The other options in this section have no effect if this option is
# set to NO
# The default value is: NO.

HAVE_DOT               = NO

# The DOT_NUM_THREADS specifies the number of dot invocations doxygen is allowed
# to run in parallel. When set to 0 doxygen will base this on the number of
# processors available in the system. You can set it explicitly to a value
# larger than 0 to get control over the balance between CPU load and processing
# speed.
# Minimum value: 0, maximum value: 32, default value: 0.
# This tag requires that the tag HAVE_DOT is set to YES.

DOT_NUM_THREADS        = 0

# When you want a differently looking font in the dot files that doxygen
# generates you can specify the font name using DOT_FONTNAME. You need to make
# sure dot is able to find the font, which can be done by putting it in a
# standard location or by setting the DOTFONTPATH environment variable or by
# setting DOT_FONTPATH to the directory containing the font.
# The default value is: Helvetica.
# This tag requires that the tag HAVE_DOT is set to YES.

DOT_FONTNAME           = Helvetica

# The DOT_FONTSIZE tag can be used to set the size (in points) of the font of
# dot graphs.
# Minimum value: 4, maximum value: 24, default value: 10.
# This tag requires that the tag HAVE_DOT is set to YES.

DOT_FONTSIZE           = 10

# By default doxygen will tell dot to use the default font as specified with
# DOT_FONTNAME. If you specify a different font using DOT_FONTNAME you can set
# the path where dot can find it using this tag.
# This tag requires that the tag HAVE_DOT is set to YES.

DOT_FONTPATH           =

# If the CLASS_GRAPH tag is set to YES then doxygen will generate a graph for
# each documented class showing the direct and indirect inheritance relations.
# Setting this tag to YES will force the CLASS_DIAGRAMS tag to NO.
# The default value is: YES.
# This tag requires that the tag HAVE_DOT is set to YES.

CLASS_GRAPH            = YES

# If the COLLABORATION_GRAPH tag is set to YES then doxygen will generate a
# graph for each documented class showing the direct and indirect implementation
# dependencies (inheritance, containment, and class references variables) of the
# class with other documented classes.
# The default value is: YES.
# This tag requires that the tag HAVE_DOT is set to YES.

COLLABORATION_GRAPH    = YES

# If the GROUP_GRAPHS tag is set to YES then doxygen will generate a graph for
# groups, showing the direct groups dependencies.
# The default value is: YES.
# This tag requires that the tag HAVE_DOT is set to YES.

GROUP_GRAPHS           = YES

# If the UML_LOOK tag is set to YES, doxygen will generate inheritance and
# collaboration diagrams in a style similar to the OMG's Unified Modeling
# Language.
# The default value is: NO.
# This tag requires that the tag HAVE_DOT is set to YES.

UML_LOOK               = NO

# If the UML_LOOK tag is enabled, the fields and methods are shown inside the
# class node. If there are many fields or methods and many nodes the graph may
# become too big to be useful. The UML_LIMIT_NUM_FIELDS threshold limits the
# number of items for each type to make the size more manageable. Set this to 0
# for no limit. Note that the threshold may be exceeded by 50% before the limit
# is enforced. So when you set the threshold to 10, up to 15 fields may appear,
# but if the number exceeds 15, the total amount of fields shown is limited to
# 10.
# Minimum value: 0, maximum value: 100, default value: 10.
# This tag requires that the tag HAVE_DOT is set to YES.

UML_LIMIT_NUM_FIELDS   = 10

# If the TEMPLATE_RELATIONS tag is set to YES then the inheritance and
# collaboration graphs will show the relations between templates and their
# instances.
# The default value is: NO.
# This tag requires that the tag HAVE_DOT is set to YES.

TEMPLATE_RELATIONS     = NO

# If the INCLUDE_GRAPH, ENABLE_PREPROCESSING and SEARCH_INCLUDES tags are set to
# YES then doxygen will generate a graph for each documented file showing the
# direct and indirect include dependencies of the file with other documented
# files.
# The default value is: YES.
# This tag requires that the tag HAVE_DOT is set to YES.

INCLUDE_GRAPH          = YES

# If the INCLUDED_BY_GRAPH, ENABLE_PREPROCESSING and SEARCH_INCLUDES tags are
# set to YES then doxygen will generate a graph for each documented file showing
# the direct and indirect include dependencies of the file with other documented
# files.
# The default value is: YES.
# This tag requires that the tag HAVE_DOT is set to YES.

INCLUDED_BY_GRAPH      = YES

# If the CALL_GRAPH tag is set to YES then doxygen will generate a call
# dependency graph for every global function or class method.
#
# Note that enabling this option will significantly increase the time of a run.
# So in most cases it will be better to enable call graphs for selected
# functions only using the \callgraph command. Disabling a call graph can be
# accomplished by means of the command \hidecallgraph.
# The default value is: NO.
# This tag requires that the tag HAVE_DOT is set to YES.

CALL_GRAPH             = NO

# If the CALLER_GRAPH tag is set to YES then doxygen will generate a caller
# dependency graph for every global function or class method.
#
# Note that enabling this option will significantly increase the time of a run.
# So in most cases it will be better to enable caller graphs for selected
# functions only using the \callergraph command. Disabling a caller graph can be
# accomplished by means of the command \hidecallergraph.
# The default value is: NO.
# This tag requires that the tag HAVE_DOT is set to YES.

CALLER_GRAPH           = NO

# If the GRAPHICAL_HIERARCHY tag is set to YES then doxygen will graphical
# hierarchy of all classes instead of a textual one.
# The default value is: YES.
# This tag requires that the tag HAVE_DOT is set to YES.

GRAPHICAL_HIERARCHY    = YES

# If the DIRECTORY_GRAPH tag is set to YES then doxygen will show the
# dependencies a directory has on other directories in a graphical way. The
# dependency relations are determined by the #include relations between the
# files in the directories.
# The default value is: YES.
# This tag requires that the tag HAVE_DOT is set to YES.

DIRECTORY_GRAPH        = YES

# The DOT_IMAGE_FORMAT tag can be used to set the image format of the images
# generated by dot. For an explanation of the image formats see the section
# output formats in the documentation of the dot tool (Graphviz (see:
# http://www.graphviz.org/)).
# Note: If you choose svg you need to set HTML_FILE_EXTENSION to xhtml in order
# to make the SVG files visible in IE 9+ (other browsers do not have this
# requirement).
# Possible values are: png, jpg, gif, svg, png:gd, png:gd:gd, png:cairo,
# png:cairo:gd, png:cairo:cairo, png:cairo:gdiplus, png:gdiplus and
# png:gdiplus:gdiplus.
# The default value is: png.
# This tag requires that the tag HAVE_DOT is set to YES.

DOT_IMAGE_FORMAT       = png

# If DOT_IMAGE_FORMAT is set to svg, then this option can be set to YES to
# enable generation of interactive SVG images that allow zooming and panning.
#
# Note that this requires a modern browser other than Internet Explorer. Tested
# and working are Firefox, Chrome, Safari, and Opera.
# Note: For IE 9+ you need to set HTML_FILE_EXTENSION to xhtml in order to make
# the SVG files visible. Older versions of IE do not have SVG support.
# The default value is: NO.
# This tag requires that the tag HAVE_DOT is set to YES.

INTERACTIVE_SVG        = NO

# The DOT_PATH tag can be used to specify the path where the dot tool can be
# found. If left blank, it is assumed the dot tool can be found in the path.
# This tag requires that the tag HAVE_DOT is set to YES.

DOT_PATH               =

# The DOTFILE_DIRS tag can be used to specify one or more directories that
# contain dot files that are included in the documentation (see the \dotfile
# command).
# This tag requires that the tag HAVE_DOT is set to YES.

DOTFILE_DIRS           =

# The MSCFILE_DIRS tag can be used to specify one or more directories that
# contain msc files that are included in the documentation (see the \mscfile
# command).

MSCFILE_DIRS           =

# The DIAFILE_DIRS tag can be used to specify one or more directories that
# contain dia files that are included in the documentation (see the \diafile
# command).

DIAFILE_DIRS           =

# When using plantuml, the PLANTUML_JAR_PATH tag should be used to specify the
# path where java can find the plantuml.jar file. If left blank, it is assumed
# PlantUML is not used or called during a preprocessing step. Doxygen will
# generate a warning when it encounters a \startuml command in this case and
# will not generate output for the diagram.

PLANTUML_JAR_PATH      =

# When using plantuml, the specified paths are searched for files specified by
# the !include statement in a plantuml block.

PLANTUML_INCLUDE_PATH  =

# The DOT_GRAPH_MAX_NODES tag can be used to set the maximum number of nodes
# that will be shown in the graph. If the number of nodes in a graph becomes
# larger than this value, doxygen will truncate the graph, which is visualized
# by representing a node as a red box. Note that doxygen if the number of direct
# children of the root node in a graph is already larger than
# DOT_GRAPH_MAX_NODES then the graph will not be shown at all. Also note that
# the size of a graph can be further restricted by MAX_DOT_GRAPH_DEPTH.
# Minimum value: 0, maximum value: 10000, default value: 50.
# This tag requires that the tag HAVE_DOT is set to YES.

DOT_GRAPH_MAX_NODES    = 50

# The MAX_DOT_GRAPH_DEPTH tag can be used to set the maximum depth of the graphs
# generated by dot. A depth value of 3 means that only nodes reachable from the
# root by following a path via at most 3 edges will be shown. Nodes that lay
# further from the root node will be omitted. Note that setting this option to 1
# or 2 may greatly reduce the computation time needed for large code bases. Also
# note that the size of a graph can be further restricted by
# DOT_GRAPH_MAX_NODES. Using a depth of 0 means no depth restriction.
# Minimum value: 0, maximum value: 1000, default value: 0.
# This tag requires that the tag HAVE_DOT is set to YES.

MAX_DOT_GRAPH_DEPTH    = 0

# Set the DOT_TRANSPARENT tag to YES to generate images with a transparent
# background. This is disabled by default, because dot on Windows does not seem
# to support this out of the box.
#
# Warning: Depending on the platform used, enabling this option may lead to
# badly anti-aliased labels on the edges of a graph (i.e. they become hard to
# read).
# The default value is: NO.
# This tag requires that the tag HAVE_DOT is set to YES.

DOT_TRANSPARENT        = NO

# Set the DOT_MULTI_TARGETS tag to YES to allow dot to generate multiple output
# files in one run (i.e. multiple -o and -T options on the command line). This
# makes dot run faster, but since only newer versions of dot (>1.8.10) support
# this, this feature is disabled by default.
# The default value is: NO.
# This tag requires that the tag HAVE_DOT is set to YES.

DOT_MULTI_TARGETS      = NO

# If the GENERATE_LEGEND tag is set to YES doxygen will generate a legend page
# explaining the meaning of the various boxes and arrows in the dot generated
# graphs.
# The default value is: YES.
# This tag requires that the tag HAVE_DOT is set to YES.

GENERATE_LEGEND        = YES

# If the DOT_CLEANUP tag is set to YES, doxygen will remove the intermediate dot
# files that are used to generate the various graphs.
# The default value is: YES.
# This tag requires that the tag HAVE_DOT is set to YES.

DOT_CLEANUP            = YES







PetriCalc-master/Makefile

SRC = main.cpp petricalc.cpp tinyxml.cpp tinyxmlerror.cpp tinyxmlparser.cpp
OBJ = $(SRC:.cpp=.o)
OUT = PetriCalc
INCLUDES = 
DEBUG = 5
OPTIMIZE = -g
VERSION = `git describe --tags`
CCFLAGS = -Wall -Wextra -funsigned-char $(OPTIMIZE) -DDEBUG=$(DEBUG) -DVERSION=$(VERSION) -DTIXML_USE_STL
MINGPATH=/home/thulinma/cpp/mingw/mingw_cross_env-2.1/usr/i386-mingw32msvc
CC = $(CROSS)g++
LD = $(CROSS)ld
AR = $(CROSS)ar
LIBS =  
.SUFFIXES: .cpp 
.PHONY: clean default
default: $(OUT)
fast:
	make clean default OPTIMIZE=-Ofast DEBUG=0
realfast:
	make clean default OPTIMIZE="-Ofast -march=native" DEBUG=0
.cpp.o:
	$(CC) $(INCLUDES) $(CCFLAGS) $(LIBS) -c $< -o $@
$(OUT): $(OBJ)
	$(CC) $(LIBS) -o $(OUT) $(OBJ)
clean:
	rm -rf $(OBJ) $(OUT) Makefile.bak *~
windows:
	make clean default OUT=$(OUT).exe OPTIMIZE=-O3 DEBUG=0 CROSS=i386-mingw32msvc-
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PetriCalc-master/main.cpp/// \file main.cpp
/// \brief PetriCalc main function.
/// \author Jaron Viëtor
/// \date 2012-2016
/// \copyright This code is public domain - do with it what you want. A mention of the original author would be appreciated though.

#include "petricalc.h" //main PetriNet library
#include <iostream> //for std::cerr
#include <string> //for std::string
#include <time.h> //for time()
#include <sys/types.h> //for getpid()
#include <unistd.h>

/// \brief Loads a Snoopy XML file and attempts to run a simulation on it.
/// 
/// Usage: PetriCalc snoopy_petrinet_filename [print every this many steps, default 1] [space-separated list of places to output, by default all places]
/// Simulation will stop once no more transitions are enabled, or continue indefinitely if this never happens.
/// \returns 1 on wrong command line options, 0 on simulation completion.
int main(int argc, char ** argv){
  //Initialize the random number generator with the current PID.
  //Comment out if randomness (each run being different) isn't wanted.
  srand(getpid());

  //Parse the command line - whine if it's obviously invalid
  int printcount = 1;
  int stepmode = SINGLE_STEP;
  time_t lastSteps = 0, startTime = time(0), lastTime = time(0);
  std::map<std::string, unsigned int> cellnames;
  if (argc < 2){
    std::cerr << "Usage: " << argv[0] << " snoopy_petrinet_filename [[[steptype=single [print_interval=1] space_separated_list_of_places_to_output=all ...]" << std::endl;
    return 1;
  }
  
  if (argc > 2){
    stepmode = 0;
    std::string newMode = argv[2];
    if (newMode == "single"){stepmode = SINGLE_STEP;}
    if (newMode == "concurrent"){stepmode = CONCUR_STEP;}
    if (newMode == "autoconcurrent"){stepmode = AUTOCON_STEP;}
    if (newMode == "maxconcurrent"){stepmode = MAX_CONCUR_STEP;}
    if (newMode == "maxautoconcurrent"){stepmode = MAX_AUTOCON_STEP;}
    if (!stepmode){
      std::cerr << "steptype must be one of: single, concurrent, autoconcurrent, maxconcurrent, maxautoconcurrent. Aborting." << std::endl;
      return 1;
    }
  }

  std::cerr << "Step mode: ";
  switch (stepmode){
    case SINGLE_STEP: std::cerr << "single stepping"; break;
    case CONCUR_STEP: std::cerr << "concurrent stepping"; break;
    case AUTOCON_STEP: std::cerr << "auto-concurrent stepping"; break;
    case MAX_CONCUR_STEP: std::cerr << "maximally concurrent stepping"; break;
    case MAX_AUTOCON_STEP: std::cerr << "maximally auto-concurrent stepping"; break;
  }
  std::cerr << std::endl;
  
  if (argc > 3){
    printcount = atoi(argv[3]);
    if (printcount < 1){
      std::cerr << "print_interval must be >= 1. Aborting." << std::endl;
      return 1;
    }
  }

  //Load the net into memory
  std::cerr << "Loading " << argv[1] << "..." << std::endl;
  PetriNet Net(argv[1]);

  //Parse more command line if argument count > 4 (= the places we want to print)
  if (argc > 4){
    for (int i = 4; i < argc; ++i){
      std::string tmp = argv[i];
      cellnames.insert(std::pair<std::string, unsigned int>(tmp, Net.findPlace(tmp)));
    }
  }

  //Print the header for output
  unsigned int steps = 0;
  Net.printStateHeader(cellnames);
  Net.printState(cellnames);
  //While we can complete steps...
  while (Net.calculateStep(stepmode)){
    //Increase the step counter, print state if wanted
    steps++;
    if (steps % printcount == 0){
      Net.printState(cellnames);
    }
    //Print rough calculation speed approximately once per second
    time_t now = time(0);
    if (now > lastTime){
      std::cerr << "Calculated " << steps << " steps, avg: " << (steps/(double)(now-startTime)) << "s/s, cur:" << (steps-lastSteps)/(double)(now-lastTime) << " s/s..." << std::endl;
      lastTime = now;
      lastSteps = steps;
    }
  }
  //No more steps possible, exit cleanly.
  return 0;
}
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PetriCalc-master/petricalc.cpp/// \file petricalc.cpp
/// \brief PetriCalc implementation.
/// \author Jaron Viëtor
/// \date 2012-2016
/// \copyright This code is public domain - do with it what you want. A mention of the original author would be appreciated though.

#include "petricalc.h"
#include <deque>
#include <sstream>
#include <algorithm>
#include <iostream>

/// \brief Base constructor will create a No-Operation arc ((0, 0, inf), 0).
PetriArc::PetriArc(){
  rangeUsed = 0;
  rangeLow = 0;
  rangeHigh = INFTY;
  effect = 0;
}

/// \brief Fancy constructor will create a given arc labeled as ((rLow, rHigh), e).
PetriArc::PetriArc(unsigned long long rUsed, unsigned long long rLow, unsigned long long rHigh, long long e, bool eSetter){
  rangeUsed = rUsed;
  rangeLow = rLow;
  rangeHigh = rHigh;
  effect = e;
  effectAdded = 0;
  if (effect > 0){effectAdded = effect;}
  effectSetter = eSetter;
}

/// \brief The range function from definition 8.
/// 
/// When called, true or false is returned to indicate if this arc can enable connected transitions (true) or not (false).
bool PetriArc::rangeFunction(unsigned long long m){
  // From definition 8: fr ((l, h), m) = true if l ≤ m ≤ h and u ≤ v, false otherwise
#if DEBUG >= 8
  std::cerr << "Arc " << label() << " is " << ((rangeLow <= m && m <= rangeHigh && rangeUsed <= m)?"enabled":"disabled") << " with " << m << " tokens" << std::endl;
#endif
  return (rangeLow <= m && m <= rangeHigh && rangeUsed <= m);
}

/// \brief The effect function from definition 11.
/// 
/// When called, the effect is applied to the given unsigned long long value by reference.
void PetriArc::effectFunction(unsigned long long & m){
  // From definition 8: fe (e, m) = e + m
  if (effectSetter){
    m = effect;
  }else{
    m += effect;
  }
}

/// \brief Return a human-readable printed arc label.
std::string PetriArc::label(){
  std::stringstream out;
  out << "((" << rangeUsed << ", " << rangeLow << ", ";
  if (rangeHigh == INFTY){
    out << "Infty";
  }else{
    out << rangeHigh;
  }
  out << "), (" << (effectSetter?"S":"") << effect << ", +" << effectAdded << "))";
  return out.str();
}


/// \brief The combination operator.
/// 
/// When called, this PetriArc and given PetriArc are combined into this PetriArc (irreversibly).
void PetriArc::combine(PetriArc param){
  #if DEBUG >= 9
  std::cerr << " (" << label() << " COMB " << param.label() << ") = ";
  #endif 
  //Set u to the sum of u1 and u2
  rangeUsed += param.rangeUsed;
  //Set l to the maximum of l1 and l2
  if (param.rangeLow > rangeLow){rangeLow = param.rangeLow;}
  //Set h to the minimum of h1 and h2
  if (param.rangeHigh < rangeHigh){rangeHigh = param.rangeHigh;}
  //Set a to the sum of a1 and a2
  effectAdded += param.effectAdded;
  //If either is a setter-arc, e is the new a. Otherwise, it is e1+e2.
  if (!effectSetter && !param.effectSetter){
    effect += param.effect;
  }else{
    effectSetter = true;
    effect = effectAdded;
  }
  #if DEBUG >= 9
  std::cerr << label() << std::endl;
  #endif 
}

/// \brief Checks if this PetriSuperTrans is enabled in the given marking
bool PetriSuperTrans::isEnabled(std::map<unsigned long long, unsigned long long> & marking){
  // Definition 5: In a marked Petri net N = ((P, T, A), (D, fr , fe , L, ⊗, I), M ) a transition t ∈ T is enabled when for all p ∈ P such that p‡t, fR(aR , M (p)) = true, where a is the pt-combined arc label.

  //We consider transitions without arcs to not be enabled, since that is the only thing that makes sense.
  if (!myArcs.size()){
    return false;
  }

  // Loop over all p ∈ P such that p‡t
  std::map<unsigned long long, PetriArc>::iterator A;
  for (A = myArcs.begin(); A != myArcs.end(); A++){
    //Check fR(aR , M (p)), if false, return false
    //We do not calculate the pt-combined arc label here, since it's been pre-calculated during net load already for each transition
    if (!A->second.rangeFunction(marking[A->first])){return false;}
  }

  //only if all fR(aR , M (p)) are true, return true
  return true;
}

/// \brief Combines the given arcs with existing arcs to the same places, adding new arcs to places that do not already have an arc.
void PetriSuperTrans::combine(std::map<unsigned long long, PetriArc> & addArcs){
  std::map<unsigned long long, PetriArc>::iterator A;
  for (A = addArcs.begin(); A != addArcs.end(); ++A){
    if (myArcs.count(A->first)){
      myArcs[A->first].combine(A->second);
    }else{
      myArcs[A->first] = A->second;
    }
  }
}

/// \brief Checks if this PetriSuperTrans would still be enabled if combined with the given arcs under the given marking.
///
/// This function assumes the PetriSuperTrans is already enabled before combining.
bool PetriSuperTrans::isCombinedEnabled(std::map<unsigned long long, PetriArc> & addArcs, std::map<unsigned long long, unsigned long long> & marking){
  //If we're not adding anything, by definition we are enabled after adding.
  //This is true because we assume the PetriSuperTrans is already enabled.
  if (!addArcs.size()){return true;}
  std::map<unsigned long long, PetriArc>::iterator A;
  for (A = addArcs.begin(); A != addArcs.end(); ++A){
    if (myArcs.count(A->first)){
      //If an arc already exists, check if the combined arc is enabled.
      //Not enabled? Return false and cancel.
      PetriArc tempArc = myArcs[A->first];
      tempArc.combine(A->second);
      if (!tempArc.rangeFunction(marking[A->first])){return false;}
    }else{
      //No arc exists - we simply check the new arc directly, same method.
      if (!(A->second).rangeFunction(marking[A->first])){return false;}
    }
  }
  //No false responses to the range function - we are enabled.
  return true;
}

/// \brief Constructor that parses a std::string containing Snoopy XML into a PetriNet.
/// 
/// It does this by checking if nodeclasses and edgeclasses entries are present, and if so, feeds those to parseNodes respectively parseEdges.
/// All other contents of the net are ignored.
PetriNet::PetriNet(std::string XML){
  TiXmlDocument myXML = TiXmlDocument(XML);
  if (!myXML.LoadFile()){
    fprintf(stderr, "Error: Could not read file %s\n", XML.c_str());
    exit(42);
  }
  TiXmlElement * e = myXML.RootElement();
  TiXmlNode * c = e->FirstChild("nodeclasses");
  if (!c){
    fprintf(stderr, "Error: Parsed file is not a valid snoopy petri net\n");
    exit(42);
  }
  parseNodes(c);
  c = e->FirstChild("edgeclasses");
  if (!c){
    fprintf(stderr, "Error: Parsed file is not a valid snoopy petri net\n");
    exit(42);
  }
  parseEdges(c);
};

/// \brief Parses all node types from a Snoopy XML file and calls addPlace or addTransition on all places respectively transitions found in the file.
void PetriNet::parseNodes(TiXmlNode * N){
  TiXmlNode * c = 0, * d = 0;
  TiXmlElement * e;
  while ((c = N->IterateChildren(c))){
    e = c->ToElement();
    if (!e){continue;}
    if (!e->Attribute("name")){return;}
    std::string name = e->Attribute("name");
    if (name == "Place"){
      d = 0;
      while ((d = c->IterateChildren(d))){addPlace(d);}
      fprintf(stderr, "Loaded %u places\n", (unsigned int)places.size());
    }
    if (name == "Transition"){
      d = 0;
      while ((d = c->IterateChildren(d))){addTransition(d);}
      fprintf(stderr, "Loaded %u transitions\n", (unsigned int)transitions.size());
    }
    //other types not supported yet
  }
}

/// \brief Adds a single place to the net from a Snoopy XML file.
/// 
/// Since in our model places are nothing more than labels, this means creating a new entry in the place ID to place name map.
/// Additionally, an entry in the place ID to marking map is made.
/// If the new place has no name, it's given the name "place_" followed by the ID, instead. Thus all places are guaranteed to have a name.
void PetriNet::addPlace(TiXmlNode * N){
  TiXmlElement * e;
  e = N->ToElement();
  const char * id = e->Attribute("id");
  if (!id){return;}
  unsigned long long ID = atoi(id);
  TiXmlNode * c = 0;
  while ((c = N->IterateChildren(c))){
    e = c->ToElement();
    if (!e){continue;}
    if (!e->Attribute("name")){continue;}
    std::string name = e->Attribute("name");
    if (name == "Name"){
      places[ID] = e->GetText();
    }
    if (name == "ID"){
      if (places[ID] == ""){
        places[ID] = std::string("place_")+e->GetText();
      }
    }
    if (name == "Marking"){
      marking[ID] = atoi(e->GetText());
    }
  }
  #if DEBUG >= 10
  std::cerr << "Added place " << places[ID] << " with " << marking[ID] << " tokens" << std::endl;
  #endif
}

/// \brief Adds a single transition to the net from a Snoopy XML file.
/// 
/// Since in our model transitions are nothing more than labels, this means creating a new entry in the transition ID to transition name map.
/// If the new transition has no name, it's given the name "trans_" followed by the ID, instead. Thus all transitions are guaranteed to have a name.
void PetriNet::addTransition(TiXmlNode * N){
  TiXmlElement * e;
  e = N->ToElement();
  const char * id = e->Attribute("id");
  if (!id){return;}
  unsigned long long ID = atoi(id);
  TiXmlNode * c = 0;
  while ((c = N->IterateChildren(c))){
    e = c->ToElement();
    if (!e){continue;}
    if (!e->Attribute("name")){continue;}
    std::string name = e->Attribute("name");
    if (name == "Name"){
      transitions[ID] = e->GetText();
    }
    if (name == "ID"){
      if (transitions[ID] == ""){
        transitions[ID] = std::string("trans_")+e->GetText();
      }
    }
  }
  #if DEBUG >= 10
  std::cerr << "Added transition " << transitions[ID] << std::endl;
  #endif
}

/// Edge types. Only used internally, and only inside parseEdges and addEdge.
enum edgeType{
  EDGE_NORMAL,
  EDGE_ACTIVATOR,
  EDGE_INHIBITOR,
  EDGE_RESET,
  EDGE_EQUAL
};

/// \brief Parses all edge types from a Snoopy XML file and calls addEdge for each edge found in the file.
void PetriNet::parseEdges(TiXmlNode * N){
  TiXmlNode * c = 0, * d = 0;
  TiXmlElement * e;
  while ((c = N->IterateChildren(c))){
    e = c->ToElement();
    if (!e){continue;}
    if (!e->Attribute("name")){return;}
    std::string name = e->Attribute("name");
    if (name == "Edge"){
      d = 0;
      while ((d = c->IterateChildren(d))){addEdge(d, EDGE_NORMAL);}
    }
    if (name == "Read Edge"){
      d = 0;
      while ((d = c->IterateChildren(d))){addEdge(d, EDGE_ACTIVATOR);}
    }
    if (name == "Inhibitor Edge"){
      d = 0;
      while ((d = c->IterateChildren(d))){addEdge(d, EDGE_INHIBITOR);}
    }
    if (name == "Reset Edge"){
      d = 0;
      while ((d = c->IterateChildren(d))){addEdge(d, EDGE_RESET);}
    }
    if (name == "Equal Edge"){
      d = 0;
      while ((d = c->IterateChildren(d))){addEdge(d, EDGE_EQUAL);}
    }
    //other types not supported yet
  }
}

/// \brief Adds a single arc to the net, from a Snoopy XML file.
/// 
/// This function combines arc labels using the combination operator if an arc between the same place and transition already exists.
/// The result of this is that arc labels never need be combined later, as they have been combined right here during net load already.
void PetriNet::addEdge(TiXmlNode * N, unsigned int E){
  TiXmlElement * e;
  e = N->ToElement();
  const char * id = e->Attribute("id");
  if (!id){return;}
  unsigned long long SOURCE = atoi(e->Attribute("source"));
  unsigned long long TARGET = atoi(e->Attribute("target"));
  unsigned long long transition;
  unsigned long long place;
  long long multiplicity = 1;
  if (transitions.count(SOURCE)){
    transition = SOURCE;
    place = TARGET;
  }
  if (places.count(SOURCE)){
    transition = TARGET;
    place = SOURCE;
  }
  TiXmlNode * c = 0;
  while ((c = N->IterateChildren(c))){
    e = c->ToElement();
    if (!e){continue;}
    if (!e->Attribute("name")){continue;}
    std::string name = e->Attribute("name");
    if (name == "Multiplicity"){
      multiplicity = atoi(e->GetText());
    }
  }

  //If the place is the source, everything is negative
  if (place == SOURCE){
    multiplicity *= -1;
  }
  
  unsigned long long aRLow, aRHigh, aRUsed;
  long long aEffect;
  bool aEffectSetter = false;

  if (E == EDGE_NORMAL){
    if (multiplicity < 0){
      aRLow = -multiplicity;
    }else{
      aRLow = 0;
    }
    aRUsed = aRLow;
    aRHigh = INFTY;
    aEffect = multiplicity;
  }
  if (E == EDGE_ACTIVATOR){
    if (multiplicity < 0){
      aRLow = -multiplicity;
    }else{
      aRLow = multiplicity;
    }
    aRUsed = 0;
    aRHigh = INFTY;
    aEffect = 0;
  }
  if (E == EDGE_INHIBITOR){
    if (multiplicity < 0){
      aRHigh = -multiplicity - 1;
    }else{
      aRHigh = multiplicity - 1;
    }
    aRUsed = 0;
    aRLow = 0;
    aEffect = 0;
  }
  if (E == EDGE_EQUAL){
    if (multiplicity < 0){
      aRLow = -multiplicity;
      aRHigh = -multiplicity;
    }else{
      aRLow = multiplicity;
      aRHigh = multiplicity;
    }
    aRUsed = 0;
    aEffect = 0;
  }
  if (E == EDGE_RESET){
    aRLow = 0;
    aRUsed = 0;
    aRHigh = INFTY;
    aEffect = 0;
    aEffectSetter = true;
  }

  if (arcs.count(transition) && arcs[transition].count(place)){
    #if DEBUG >= 9
    std::cerr << "Combining arc " << transitions[transition] << "<->" << places[place] << ": ";
    #endif
    arcs[transition][place].combine(PetriArc(aRUsed, aRLow, aRHigh, aEffect, aEffectSetter));
  }else{
    arcs[transition][place] = PetriArc(aRUsed, aRLow, aRHigh, aEffect, aEffectSetter);
    #if DEBUG >= 10
    std::cerr << "Inserting arc " << transitions[transition] << "<->" << places[place] << ": " << arcs[transition][place].label() << std::endl;
    #endif
  }
}

/// \brief Does a single calculation step, following the method given in definition 8.
/// 
/// Returns true if a step was completed, false if no more transitions are enabled.
bool PetriNet::calculateStep(int stepMode){

  std::map<unsigned long long, std::map<unsigned long long, PetriArc> >::iterator T;
  std::map<unsigned long long, PetriArc>::iterator A;
  std::set<unsigned long long> enabled; //Enabled transitions
  std::set<unsigned long long>::iterator selector;


  if (stepMode == SINGLE_STEP){
    //Every transition is checked for enabledness, and made part of a subset consisting of only enabled transitions.
    for (T = arcs.begin(); T != arcs.end(); T++){
      if (isEnabled(T->first)){enabled.insert(T->first);}
    }

    #if DEBUG >= 5
    fprintf(stderr, "Single-stepping: %u transitions enabled\n", (unsigned int)enabled.size());
    #endif
    //Nothing enabled? We're done. Cancel running net.
    if (enabled.size() == 0){return false;}
    //pick a random enabled transition
    selector = enabled.begin();
    std::advance(selector, rand() % enabled.size());
    #if DEBUG >= 4
    fprintf(stderr, "Single-stepping: picked transition %s\n", transitions[*selector].c_str());
    #endif
    //Run the effect function on each arc of the chosen transition.
    //We do not calculate the pt-combined arc label here, since it's been pre-calculated during net load already for each transition
    std::map<unsigned long long, PetriArc> & selected = arcs[*selector];
    for (A = selected.begin(); A != selected.end(); A++){
      A->second.effectFunction(marking[A->first]);
    }
    //Step completed.
    return true;
  }
  
  if (stepMode == MAX_AUTOCON_STEP){
    //Every transition is checked for enabledness, and made part of a subset consisting of only enabled transitions.
    for (T = arcs.begin(); T != arcs.end(); T++){
      if (isEnabled(T->first)){enabled.insert(T->first);}
    }

    #if DEBUG >= 5
    fprintf(stderr, "Maximal auto-concurrent stepping: %u transitions enabled\n", (unsigned int)enabled.size());
    #endif
    //Nothing enabled? We're done. Cancel running net.
    if (enabled.size() == 0){return false;}
    //prepare empty list of chosen transitions and empty PetriSuperTrans
    std::map<unsigned long long, unsigned long long> chosenTrans;
    PetriSuperTrans super;

    //pick a random enabled transition
    selector = enabled.begin();
    std::advance(selector, rand() % enabled.size());
    chosenTrans[*selector]++;//increment chosen transition counter
    super.combine(arcs[*selector]);//combine the chosen transition into the PetriSuperTrans
    
    //keep going until no enabled transitions are left to add
    while (enabled.size()){
      //pick a random enabled transition
      selector = enabled.begin();
      std::advance(selector, rand() % enabled.size());
      //would super still be enabled if this transition was added?
      if (super.isCombinedEnabled(arcs[*selector], marking)){
        //if so, add it
        chosenTrans[*selector]++;//increment chosen transition counter
        super.combine(arcs[*selector]);//combine the chosen transition into the PetriSuperTrans
      }else{
        //if not, remove it from the list of enabled transitions
        enabled.erase(selector);
      }
    }


    #if DEBUG >= 4
    std::cerr << "Maximal auto-concurrent stepping: picked transitions:";
    std::map<unsigned long long, unsigned long long>::iterator pckd;
    for (pckd = chosenTrans.begin(); pckd != chosenTrans.end(); pckd++){
      std::cerr << " " << transitions[pckd->first];
      if (pckd->second > 1){
        std::cerr << " (X" << pckd->second << ")";
      }
    }
    std::cerr << std::endl;
    #endif
    //Run the effect function on each arc of super.
    std::map<unsigned long long, PetriArc> & selected = super.myArcs;
    for (A = selected.begin(); A != selected.end(); A++){
      A->second.effectFunction(marking[A->first]);
    }
    //Step completed.
    return true;
  }

  std::cerr << "Step type not implemented. Cancelling run." << std::endl;
  return false;
}

/// \brief Returns true if the given transition ID is enabled, false otherwise.
/// 
/// Follows definition 5 for deciding if the transition is enabled or not.
bool PetriNet::isEnabled(unsigned int T){
// Definition 5: In a marked Petri net N = ((P, T, A), (D, fr , fe , L, ⊗, I), M ) a transition t ∈ T is enabled when for all p ∈ P such that p‡t, fR(aR , M (p)) = true, where a is the pt-combined arc label.

  //We consider transitions without arcs to not be enabled, since that is the only thing that makes sense.
  if (!arcs[T].size()){
    return false;
  }

  // Loop over all p ∈ P such that p‡t
  std::map<unsigned long long, PetriArc>::iterator A;
  for (A = arcs[T].begin(); A != arcs[T].end(); A++){
    //Check fR(aR , M (p)), if false, return false
    //We do not calculate the pt-combined arc label here, since it's been pre-calculated during net load already for each transition
    if (!A->second.rangeFunction(marking[A->first])){return false;}
  }

  //only if all fR(aR , M (p)) are true, return true
  return true;
}

/// \brief Returns the ID for a given string placename.
/// 
/// Returns 0 if not found.
unsigned int PetriNet::findPlace(std::string placename){
  std::map<unsigned long long, std::string>::iterator pIter;
  for (pIter = places.begin(); pIter != places.end(); pIter++){
    if (pIter->second == placename){return pIter->first;}
  }
  return 0;
}

/// \brief Prints the current net marking, separated by tabs, followed by a newline.
/// 
/// The cellnames argument contains a map from place names to place IDs.
/// If cellnames is empty, prints markings for all places.
void PetriNet::printState(std::map<std::string, unsigned int> & cellnames){
  if (cellnames.size()){
    std::map<std::string, unsigned int>::iterator nIter;
    for (nIter = cellnames.begin(); nIter != cellnames.end(); nIter++){
      printf("%llu\t", marking[nIter->second]);
    }
  }else{
    std::map<unsigned long long, unsigned long long>::iterator i;
    for (i = marking.begin(); i != marking.end(); i++){
      printf("%lli\t", i->second);
    }
  }
  printf("\n");
}

/// \brief Prints the header for states, separated by tabs, followed by a newline.
/// 
/// The cellnames argument contains a map from place names to place IDs.
/// If cellnames is empty, prints headers for all places.
void PetriNet::printStateHeader(std::map<std::string, unsigned int> & cellnames){
  if (cellnames.size()){
    std::map<std::string, unsigned int>::iterator nIter;
    for (nIter = cellnames.begin(); nIter != cellnames.end(); nIter++){
      printf("%s\t", nIter->first.c_str());
    }
  }else{
    std::map<unsigned long long, unsigned long long>::iterator i;
    for (i = marking.begin(); i != marking.end(); i++){
      printf("%s\t", places[i->first].c_str());
    }
  }
  printf("\n");
}
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/// \file petricalc.h
/// \brief PetriCalc header file.
/// \author Jaron Viëtor
/// \date 2012-2016
/// \copyright This code is public domain - do with it what you want. A mention of the original author would be appreciated though.

#pragma once
#include <vector>
#include <map>
#include <set>
#include <string>
#include "tinyxml.h"

//DEBUG levels:
// 10 = All load stages at full verbosity
//  9 = Arc combining
//  8 = Range function evaluations
//  5 = Enabled transition counts during stepping
//  4 = Chosen transition during stepping

#define SINGLE_STEP 1 ///< Single step mode
#define CONCUR_STEP 2 ///< Concurrent step mode
#define AUTOCON_STEP 3 ///< Auto-concurrent step mode
#define MAX_CONCUR_STEP 4 ///< Maximally concurrent step mode
#define MAX_AUTOCON_STEP 5 ///< Maximally auto-concurrent step mode


/// Since infinity is not representable as a number, the constant 0xFFFFFFFFFFFFFFFFull is used to represent infinity.
#define INFTY 0xFFFFFFFFFFFFFFFFull

/// \brief A PetriNet arc - contains the arc label for a PetriNet arc.
/// The range function, effect function and combine function are direct conversions from the range function, effect function and combination operator from Definition 11.
class PetriArc{
  public:
    PetriArc();
    PetriArc(unsigned long long rUsed, unsigned long long rLow, unsigned long long rHigh, long long e, bool eSetter);
    unsigned long long rangeUsed; ///< The used range portion of the arc label.
    unsigned long long rangeLow; ///< The low range portion of the arc label.
    unsigned long long rangeHigh; ///< The high range portion of the arc label.
    long long effect; ///< The effect portion of the arc label.
    bool effectSetter; ///> Is the effect a setter?
    long long effectAdded;///> Internal use only: total amount of tokens ever added.
    bool rangeFunction(unsigned long long);
    void effectFunction(unsigned long long &);
    void combine(PetriArc param);
    std::string label();
};

class PetriSuperTrans{
  public:
    bool isEnabled(std::map<unsigned long long, unsigned long long> & marking);
    void combine(std::map<unsigned long long, PetriArc> & addArcs);
    bool isCombinedEnabled(std::map<unsigned long long, PetriArc> & addArcs, std::map<unsigned long long, unsigned long long> & marking);
    std::map<unsigned long long, PetriArc> myArcs;
};

/// \brief A PetriNet calculator.
class PetriNet{
  public:
    PetriNet(std::string XML);
    bool calculateStep(int stepMode);
    void printStateHeader(std::map<std::string, unsigned int> & cellnames);
    void printState(std::map<std::string, unsigned int> & cellnames);
    bool isEnabled(unsigned int T);
    unsigned int findPlace(std::string placename);
private:
    std::map<unsigned long long, std::string> places;///< Human readable names for places
    std::map<unsigned long long, unsigned long long> marking;///< Markings for places
    std::map<unsigned long long, std::string> transitions;///< Human readable names for transitions
    std::map<unsigned long long, std::map<unsigned long long, PetriArc> > arcs;///<All arcs, in the format: arcs[transition][place]
    void parseNodes(TiXmlNode * N);
    void parseEdges(TiXmlNode * N);
    void addPlace(TiXmlNode * N);
    void addTransition(TiXmlNode * N);
    void addEdge(TiXmlNode * N, unsigned int E);
};//PetriNet
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PetriCalc-master/tinyxml.cpp/*
www.sourceforge.net/projects/tinyxml
Original code by Lee Thomason (www.grinninglizard.com)

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any
damages arising from the use of this software.

Permission is granted to anyone to use this software for any
purpose, including commercial applications, and to alter it and
redistribute it freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must
not claim that you wrote the original software. If you use this
software in a product, an acknowledgment in the product documentation
would be appreciated but is not required.

2. Altered source versions must be plainly marked as such, and
must not be misrepresented as being the original software.

3. This notice may not be removed or altered from any source
distribution.
*/

#include <ctype.h>

#ifdef TIXML_USE_STL
#include <sstream>
#include <iostream>
#endif

#include "tinyxml.h"

FILE* TiXmlFOpen( const char* filename, const char* mode );

bool TiXmlBase::condenseWhiteSpace = true;

// Microsoft compiler security
FILE* TiXmlFOpen( const char* filename, const char* mode )
{
    #if defined(_MSC_VER) && (_MSC_VER >= 1400 )
        FILE* fp = 0;
        errno_t err = fopen_s( &fp, filename, mode );
        if ( !err && fp )
            return fp;
        return 0;
    #else
        return fopen( filename, mode );
    #endif
}

void TiXmlBase::EncodeString( const TIXML_STRING& str, TIXML_STRING* outString )
{
    int i=0;

    while( i<(int)str.length() )
    {
        unsigned char c = (unsigned char) str[i];

        if (    c == '&' 
             && i < ( (int)str.length() - 2 )
             && str[i+1] == '#'
             && str[i+2] == 'x' )
        {
            // Hexadecimal character reference.
            // Pass through unchanged.
            // &#xA9;   -- copyright symbol, for example.
            //
            // The -1 is a bug fix from Rob Laveaux. It keeps
            // an overflow from happening if there is no ';'.
            // There are actually 2 ways to exit this loop -
            // while fails (error case) and break (semicolon found).
            // However, there is no mechanism (currently) for
            // this function to return an error.
            while ( i<(int)str.length()-1 )
            {
                outString->append( str.c_str() + i, 1 );
                ++i;
                if ( str[i] == ';' )
                    break;
            }
        }
        else if ( c == '&' )
        {
            outString->append( entity[0].str, entity[0].strLength );
            ++i;
        }
        else if ( c == '<' )
        {
            outString->append( entity[1].str, entity[1].strLength );
            ++i;
        }
        else if ( c == '>' )
        {
            outString->append( entity[2].str, entity[2].strLength );
            ++i;
        }
        else if ( c == '\"' )
        {
            outString->append( entity[3].str, entity[3].strLength );
            ++i;
        }
        else if ( c == '\'' )
        {
            outString->append( entity[4].str, entity[4].strLength );
            ++i;
        }
        else if ( c < 32 )
        {
            // Easy pass at non-alpha/numeric/symbol
            // Below 32 is symbolic.
            char buf[ 32 ];
            
            #if defined(TIXML_SNPRINTF)     
                TIXML_SNPRINTF( buf, sizeof(buf), "&#x%02X;", (unsigned) ( c & 0xff ) );
            #else
                sprintf( buf, "&#x%02X;", (unsigned) ( c & 0xff ) );
            #endif      

            //*ME:  warning C4267: convert 'size_t' to 'int'
            //*ME:  Int-Cast to make compiler happy ...
            outString->append( buf, (int)strlen( buf ) );
            ++i;
        }
        else
        {
            //char realc = (char) c;
            //outString->append( &realc, 1 );
            *outString += (char) c; // somewhat more efficient function call.
            ++i;
        }
    }
}


TiXmlNode::TiXmlNode( NodeType _type ) : TiXmlBase()
{
    parent = 0;
    type = _type;
    firstChild = 0;
    lastChild = 0;
    prev = 0;
    next = 0;
}


TiXmlNode::~TiXmlNode()
{
    TiXmlNode* node = firstChild;
    TiXmlNode* temp = 0;

    while ( node )
    {
        temp = node;
        node = node->next;
        delete temp;
    }   
}


void TiXmlNode::CopyTo( TiXmlNode* target ) const
{
    target->SetValue (value.c_str() );
    target->userData = userData; 
    target->location = location;
}


void TiXmlNode::Clear()
{
    TiXmlNode* node = firstChild;
    TiXmlNode* temp = 0;

    while ( node )
    {
        temp = node;
        node = node->next;
        delete temp;
    }   

    firstChild = 0;
    lastChild = 0;
}


TiXmlNode* TiXmlNode::LinkEndChild( TiXmlNode* node )
{
    assert( node->parent == 0 || node->parent == this );
    assert( node->GetDocument() == 0 || node->GetDocument() == this->GetDocument() );

    if ( node->Type() == TiXmlNode::TINYXML_DOCUMENT )
    {
        delete node;
        if ( GetDocument() ) 
            GetDocument()->SetError( TIXML_ERROR_DOCUMENT_TOP_ONLY, 0, 0, TIXML_ENCODING_UNKNOWN );
        return 0;
    }

    node->parent = this;

    node->prev = lastChild;
    node->next = 0;

    if ( lastChild )
        lastChild->next = node;
    else
        firstChild = node;          // it was an empty list.

    lastChild = node;
    return node;
}


TiXmlNode* TiXmlNode::InsertEndChild( const TiXmlNode& addThis )
{
    if ( addThis.Type() == TiXmlNode::TINYXML_DOCUMENT )
    {
        if ( GetDocument() ) 
            GetDocument()->SetError( TIXML_ERROR_DOCUMENT_TOP_ONLY, 0, 0, TIXML_ENCODING_UNKNOWN );
        return 0;
    }
    TiXmlNode* node = addThis.Clone();
    if ( !node )
        return 0;

    return LinkEndChild( node );
}


TiXmlNode* TiXmlNode::InsertBeforeChild( TiXmlNode* beforeThis, const TiXmlNode& addThis )
{   
    if ( !beforeThis || beforeThis->parent != this ) {
        return 0;
    }
    if ( addThis.Type() == TiXmlNode::TINYXML_DOCUMENT )
    {
        if ( GetDocument() ) 
            GetDocument()->SetError( TIXML_ERROR_DOCUMENT_TOP_ONLY, 0, 0, TIXML_ENCODING_UNKNOWN );
        return 0;
    }

    TiXmlNode* node = addThis.Clone();
    if ( !node )
        return 0;
    node->parent = this;

    node->next = beforeThis;
    node->prev = beforeThis->prev;
    if ( beforeThis->prev )
    {
        beforeThis->prev->next = node;
    }
    else
    {
        assert( firstChild == beforeThis );
        firstChild = node;
    }
    beforeThis->prev = node;
    return node;
}


TiXmlNode* TiXmlNode::InsertAfterChild( TiXmlNode* afterThis, const TiXmlNode& addThis )
{
    if ( !afterThis || afterThis->parent != this ) {
        return 0;
    }
    if ( addThis.Type() == TiXmlNode::TINYXML_DOCUMENT )
    {
        if ( GetDocument() ) 
            GetDocument()->SetError( TIXML_ERROR_DOCUMENT_TOP_ONLY, 0, 0, TIXML_ENCODING_UNKNOWN );
        return 0;
    }

    TiXmlNode* node = addThis.Clone();
    if ( !node )
        return 0;
    node->parent = this;

    node->prev = afterThis;
    node->next = afterThis->next;
    if ( afterThis->next )
    {
        afterThis->next->prev = node;
    }
    else
    {
        assert( lastChild == afterThis );
        lastChild = node;
    }
    afterThis->next = node;
    return node;
}


TiXmlNode* TiXmlNode::ReplaceChild( TiXmlNode* replaceThis, const TiXmlNode& withThis )
{
    if ( !replaceThis )
        return 0;

    if ( replaceThis->parent != this )
        return 0;

    if ( withThis.ToDocument() ) {
        // A document can never be a child. Thanks to Noam.
        TiXmlDocument* document = GetDocument();
        if ( document ) 
            document->SetError( TIXML_ERROR_DOCUMENT_TOP_ONLY, 0, 0, TIXML_ENCODING_UNKNOWN );
        return 0;
    }

    TiXmlNode* node = withThis.Clone();
    if ( !node )
        return 0;

    node->next = replaceThis->next;
    node->prev = replaceThis->prev;

    if ( replaceThis->next )
        replaceThis->next->prev = node;
    else
        lastChild = node;

    if ( replaceThis->prev )
        replaceThis->prev->next = node;
    else
        firstChild = node;

    delete replaceThis;
    node->parent = this;
    return node;
}


bool TiXmlNode::RemoveChild( TiXmlNode* removeThis )
{
    if ( !removeThis ) {
        return false;
    }

    if ( removeThis->parent != this )
    {   
        assert( 0 );
        return false;
    }

    if ( removeThis->next )
        removeThis->next->prev = removeThis->prev;
    else
        lastChild = removeThis->prev;

    if ( removeThis->prev )
        removeThis->prev->next = removeThis->next;
    else
        firstChild = removeThis->next;

    delete removeThis;
    return true;
}

const TiXmlNode* TiXmlNode::FirstChild( const char * _value ) const
{
    const TiXmlNode* node;
    for ( node = firstChild; node; node = node->next )
    {
        if ( strcmp( node->Value(), _value ) == 0 )
            return node;
    }
    return 0;
}


const TiXmlNode* TiXmlNode::LastChild( const char * _value ) const
{
    const TiXmlNode* node;
    for ( node = lastChild; node; node = node->prev )
    {
        if ( strcmp( node->Value(), _value ) == 0 )
            return node;
    }
    return 0;
}


const TiXmlNode* TiXmlNode::IterateChildren( const TiXmlNode* previous ) const
{
    if ( !previous )
    {
        return FirstChild();
    }
    else
    {
        assert( previous->parent == this );
        return previous->NextSibling();
    }
}


const TiXmlNode* TiXmlNode::IterateChildren( const char * val, const TiXmlNode* previous ) const
{
    if ( !previous )
    {
        return FirstChild( val );
    }
    else
    {
        assert( previous->parent == this );
        return previous->NextSibling( val );
    }
}


const TiXmlNode* TiXmlNode::NextSibling( const char * _value ) const 
{
    const TiXmlNode* node;
    for ( node = next; node; node = node->next )
    {
        if ( strcmp( node->Value(), _value ) == 0 )
            return node;
    }
    return 0;
}


const TiXmlNode* TiXmlNode::PreviousSibling( const char * _value ) const
{
    const TiXmlNode* node;
    for ( node = prev; node; node = node->prev )
    {
        if ( strcmp( node->Value(), _value ) == 0 )
            return node;
    }
    return 0;
}


void TiXmlElement::RemoveAttribute( const char * name )
{
    #ifdef TIXML_USE_STL
    TIXML_STRING str( name );
    TiXmlAttribute* node = attributeSet.Find( str );
    #else
    TiXmlAttribute* node = attributeSet.Find( name );
    #endif
    if ( node )
    {
        attributeSet.Remove( node );
        delete node;
    }
}

const TiXmlElement* TiXmlNode::FirstChildElement() const
{
    const TiXmlNode* node;

    for (   node = FirstChild();
            node;
            node = node->NextSibling() )
    {
        if ( node->ToElement() )
            return node->ToElement();
    }
    return 0;
}


const TiXmlElement* TiXmlNode::FirstChildElement( const char * _value ) const
{
    const TiXmlNode* node;

    for (   node = FirstChild( _value );
            node;
            node = node->NextSibling( _value ) )
    {
        if ( node->ToElement() )
            return node->ToElement();
    }
    return 0;
}


const TiXmlElement* TiXmlNode::NextSiblingElement() const
{
    const TiXmlNode* node;

    for (   node = NextSibling();
            node;
            node = node->NextSibling() )
    {
        if ( node->ToElement() )
            return node->ToElement();
    }
    return 0;
}


const TiXmlElement* TiXmlNode::NextSiblingElement( const char * _value ) const
{
    const TiXmlNode* node;

    for (   node = NextSibling( _value );
            node;
            node = node->NextSibling( _value ) )
    {
        if ( node->ToElement() )
            return node->ToElement();
    }
    return 0;
}


const TiXmlDocument* TiXmlNode::GetDocument() const
{
    const TiXmlNode* node;

    for( node = this; node; node = node->parent )
    {
        if ( node->ToDocument() )
            return node->ToDocument();
    }
    return 0;
}


TiXmlElement::TiXmlElement (const char * _value)
    : TiXmlNode( TiXmlNode::TINYXML_ELEMENT )
{
    firstChild = lastChild = 0;
    value = _value;
}


#ifdef TIXML_USE_STL
TiXmlElement::TiXmlElement( const std::string& _value ) 
    : TiXmlNode( TiXmlNode::TINYXML_ELEMENT )
{
    firstChild = lastChild = 0;
    value = _value;
}
#endif


TiXmlElement::TiXmlElement( const TiXmlElement& copy)
    : TiXmlNode( TiXmlNode::TINYXML_ELEMENT )
{
    firstChild = lastChild = 0;
    copy.CopyTo( this );    
}


TiXmlElement& TiXmlElement::operator=( const TiXmlElement& base )
{
    ClearThis();
    base.CopyTo( this );
    return *this;
}


TiXmlElement::~TiXmlElement()
{
    ClearThis();
}


void TiXmlElement::ClearThis()
{
    Clear();
    while( attributeSet.First() )
    {
        TiXmlAttribute* node = attributeSet.First();
        attributeSet.Remove( node );
        delete node;
    }
}


const char* TiXmlElement::Attribute( const char* name ) const
{
    const TiXmlAttribute* node = attributeSet.Find( name );
    if ( node )
        return node->Value();
    return 0;
}


#ifdef TIXML_USE_STL
const std::string* TiXmlElement::Attribute( const std::string& name ) const
{
    const TiXmlAttribute* attrib = attributeSet.Find( name );
    if ( attrib )
        return &attrib->ValueStr();
    return 0;
}
#endif


const char* TiXmlElement::Attribute( const char* name, int* i ) const
{
    const TiXmlAttribute* attrib = attributeSet.Find( name );
    const char* result = 0;

    if ( attrib ) {
        result = attrib->Value();
        if ( i ) {
            attrib->QueryIntValue( i );
        }
    }
    return result;
}


#ifdef TIXML_USE_STL
const std::string* TiXmlElement::Attribute( const std::string& name, int* i ) const
{
    const TiXmlAttribute* attrib = attributeSet.Find( name );
    const std::string* result = 0;

    if ( attrib ) {
        result = &attrib->ValueStr();
        if ( i ) {
            attrib->QueryIntValue( i );
        }
    }
    return result;
}
#endif


const char* TiXmlElement::Attribute( const char* name, double* d ) const
{
    const TiXmlAttribute* attrib = attributeSet.Find( name );
    const char* result = 0;

    if ( attrib ) {
        result = attrib->Value();
        if ( d ) {
            attrib->QueryDoubleValue( d );
        }
    }
    return result;
}


#ifdef TIXML_USE_STL
const std::string* TiXmlElement::Attribute( const std::string& name, double* d ) const
{
    const TiXmlAttribute* attrib = attributeSet.Find( name );
    const std::string* result = 0;

    if ( attrib ) {
        result = &attrib->ValueStr();
        if ( d ) {
            attrib->QueryDoubleValue( d );
        }
    }
    return result;
}
#endif


int TiXmlElement::QueryIntAttribute( const char* name, int* ival ) const
{
    const TiXmlAttribute* attrib = attributeSet.Find( name );
    if ( !attrib )
        return TIXML_NO_ATTRIBUTE;
    return attrib->QueryIntValue( ival );
}


int TiXmlElement::QueryUnsignedAttribute( const char* name, unsigned* value ) const
{
    const TiXmlAttribute* node = attributeSet.Find( name );
    if ( !node )
        return TIXML_NO_ATTRIBUTE;

    int ival = 0;
    int result = node->QueryIntValue( &ival );
    *value = (unsigned)ival;
    return result;
}


int TiXmlElement::QueryBoolAttribute( const char* name, bool* bval ) const
{
    const TiXmlAttribute* node = attributeSet.Find( name );
    if ( !node )
        return TIXML_NO_ATTRIBUTE;
    
    int result = TIXML_WRONG_TYPE;
    if (    StringEqual( node->Value(), "true", true, TIXML_ENCODING_UNKNOWN ) 
         || StringEqual( node->Value(), "yes", true, TIXML_ENCODING_UNKNOWN ) 
         || StringEqual( node->Value(), "1", true, TIXML_ENCODING_UNKNOWN ) ) 
    {
        *bval = true;
        result = TIXML_SUCCESS;
    }
    else if (    StringEqual( node->Value(), "false", true, TIXML_ENCODING_UNKNOWN ) 
              || StringEqual( node->Value(), "no", true, TIXML_ENCODING_UNKNOWN ) 
              || StringEqual( node->Value(), "0", true, TIXML_ENCODING_UNKNOWN ) ) 
    {
        *bval = false;
        result = TIXML_SUCCESS;
    }
    return result;
}



#ifdef TIXML_USE_STL
int TiXmlElement::QueryIntAttribute( const std::string& name, int* ival ) const
{
    const TiXmlAttribute* attrib = attributeSet.Find( name );
    if ( !attrib )
        return TIXML_NO_ATTRIBUTE;
    return attrib->QueryIntValue( ival );
}
#endif


int TiXmlElement::QueryDoubleAttribute( const char* name, double* dval ) const
{
    const TiXmlAttribute* attrib = attributeSet.Find( name );
    if ( !attrib )
        return TIXML_NO_ATTRIBUTE;
    return attrib->QueryDoubleValue( dval );
}


#ifdef TIXML_USE_STL
int TiXmlElement::QueryDoubleAttribute( const std::string& name, double* dval ) const
{
    const TiXmlAttribute* attrib = attributeSet.Find( name );
    if ( !attrib )
        return TIXML_NO_ATTRIBUTE;
    return attrib->QueryDoubleValue( dval );
}
#endif


void TiXmlElement::SetAttribute( const char * name, int val )
{   
    TiXmlAttribute* attrib = attributeSet.FindOrCreate( name );
    if ( attrib ) {
        attrib->SetIntValue( val );
    }
}


#ifdef TIXML_USE_STL
void TiXmlElement::SetAttribute( const std::string& name, int val )
{   
    TiXmlAttribute* attrib = attributeSet.FindOrCreate( name );
    if ( attrib ) {
        attrib->SetIntValue( val );
    }
}
#endif


void TiXmlElement::SetDoubleAttribute( const char * name, double val )
{   
    TiXmlAttribute* attrib = attributeSet.FindOrCreate( name );
    if ( attrib ) {
        attrib->SetDoubleValue( val );
    }
}


#ifdef TIXML_USE_STL
void TiXmlElement::SetDoubleAttribute( const std::string& name, double val )
{   
    TiXmlAttribute* attrib = attributeSet.FindOrCreate( name );
    if ( attrib ) {
        attrib->SetDoubleValue( val );
    }
}
#endif 


void TiXmlElement::SetAttribute( const char * cname, const char * cvalue )
{
    TiXmlAttribute* attrib = attributeSet.FindOrCreate( cname );
    if ( attrib ) {
        attrib->SetValue( cvalue );
    }
}


#ifdef TIXML_USE_STL
void TiXmlElement::SetAttribute( const std::string& _name, const std::string& _value )
{
    TiXmlAttribute* attrib = attributeSet.FindOrCreate( _name );
    if ( attrib ) {
        attrib->SetValue( _value );
    }
}
#endif


void TiXmlElement::Print( FILE* cfile, int depth ) const
{
    int i;
    assert( cfile );
    for ( i=0; i<depth; i++ ) {
        fprintf( cfile, "    " );
    }

    fprintf( cfile, "<%s", value.c_str() );

    const TiXmlAttribute* attrib;
    for ( attrib = attributeSet.First(); attrib; attrib = attrib->Next() )
    {
        fprintf( cfile, " " );
        attrib->Print( cfile, depth );
    }

    // There are 3 different formatting approaches:
    // 1) An element without children is printed as a <foo /> node
    // 2) An element with only a text child is printed as <foo> text </foo>
    // 3) An element with children is printed on multiple lines.
    TiXmlNode* node;
    if ( !firstChild )
    {
        fprintf( cfile, " />" );
    }
    else if ( firstChild == lastChild && firstChild->ToText() )
    {
        fprintf( cfile, ">" );
        firstChild->Print( cfile, depth + 1 );
        fprintf( cfile, "</%s>", value.c_str() );
    }
    else
    {
        fprintf( cfile, ">" );

        for ( node = firstChild; node; node=node->NextSibling() )
        {
            if ( !node->ToText() )
            {
                fprintf( cfile, "\n" );
            }
            node->Print( cfile, depth+1 );
        }
        fprintf( cfile, "\n" );
        for( i=0; i<depth; ++i ) {
            fprintf( cfile, "    " );
        }
        fprintf( cfile, "</%s>", value.c_str() );
    }
}


void TiXmlElement::CopyTo( TiXmlElement* target ) const
{
    // superclass:
    TiXmlNode::CopyTo( target );

    // Element class: 
    // Clone the attributes, then clone the children.
    const TiXmlAttribute* attribute = 0;
    for(    attribute = attributeSet.First();
    attribute;
    attribute = attribute->Next() )
    {
        target->SetAttribute( attribute->Name(), attribute->Value() );
    }

    TiXmlNode* node = 0;
    for ( node = firstChild; node; node = node->NextSibling() )
    {
        target->LinkEndChild( node->Clone() );
    }
}

bool TiXmlElement::Accept( TiXmlVisitor* visitor ) const
{
    if ( visitor->VisitEnter( *this, attributeSet.First() ) ) 
    {
        for ( const TiXmlNode* node=FirstChild(); node; node=node->NextSibling() )
        {
            if ( !node->Accept( visitor ) )
                break;
        }
    }
    return visitor->VisitExit( *this );
}


TiXmlNode* TiXmlElement::Clone() const
{
    TiXmlElement* clone = new TiXmlElement( Value() );
    if ( !clone )
        return 0;

    CopyTo( clone );
    return clone;
}


const char* TiXmlElement::GetText() const
{
    const TiXmlNode* child = this->FirstChild();
    if ( child ) {
        const TiXmlText* childText = child->ToText();
        if ( childText ) {
            return childText->Value();
        }
    }
    return 0;
}


TiXmlDocument::TiXmlDocument() : TiXmlNode( TiXmlNode::TINYXML_DOCUMENT )
{
    tabsize = 4;
    useMicrosoftBOM = false;
    ClearError();
}

TiXmlDocument::TiXmlDocument( const char * documentName ) : TiXmlNode( TiXmlNode::TINYXML_DOCUMENT )
{
    tabsize = 4;
    useMicrosoftBOM = false;
    value = documentName;
    ClearError();
}


#ifdef TIXML_USE_STL
TiXmlDocument::TiXmlDocument( const std::string& documentName ) : TiXmlNode( TiXmlNode::TINYXML_DOCUMENT )
{
    tabsize = 4;
    useMicrosoftBOM = false;
    value = documentName;
    ClearError();
}
#endif


TiXmlDocument::TiXmlDocument( const TiXmlDocument& copy ) : TiXmlNode( TiXmlNode::TINYXML_DOCUMENT )
{
    copy.CopyTo( this );
}


TiXmlDocument& TiXmlDocument::operator=( const TiXmlDocument& copy )
{
    Clear();
    copy.CopyTo( this );
    return *this;
}


bool TiXmlDocument::LoadFile( TiXmlEncoding encoding )
{
    return LoadFile( Value(), encoding );
}


bool TiXmlDocument::SaveFile() const
{
    return SaveFile( Value() );
}

bool TiXmlDocument::LoadFile( const char* _filename, TiXmlEncoding encoding )
{
    TIXML_STRING filename( _filename );
    value = filename;

    // reading in binary mode so that tinyxml can normalize the EOL
    FILE* file = TiXmlFOpen( value.c_str (), "rb" );    

    if ( file )
    {
        bool result = LoadFile( file, encoding );
        fclose( file );
        return result;
    }
    else
    {
        SetError( TIXML_ERROR_OPENING_FILE, 0, 0, TIXML_ENCODING_UNKNOWN );
        return false;
    }
}

bool TiXmlDocument::LoadFile( FILE* file, TiXmlEncoding encoding )
{
    if ( !file ) 
    {
        SetError( TIXML_ERROR_OPENING_FILE, 0, 0, TIXML_ENCODING_UNKNOWN );
        return false;
    }

    // Delete the existing data:
    Clear();
    location.Clear();

    // Get the file size, so we can pre-allocate the string. HUGE speed impact.
    long length = 0;
    fseek( file, 0, SEEK_END );
    length = ftell( file );
    fseek( file, 0, SEEK_SET );

    // Strange case, but good to handle up front.
    if ( length <= 0 )
    {
        SetError( TIXML_ERROR_DOCUMENT_EMPTY, 0, 0, TIXML_ENCODING_UNKNOWN );
        return false;
    }

    // Subtle bug here. TinyXml did use fgets. But from the XML spec:
    // 2.11 End-of-Line Handling
    // <snip>
    // <quote>
    // ...the XML processor MUST behave as if it normalized all line breaks in external 
    // parsed entities (including the document entity) on input, before parsing, by translating 
    // both the two-character sequence #xD #xA and any #xD that is not followed by #xA to 
    // a single #xA character.
    // </quote>
    //
    // It is not clear fgets does that, and certainly isn't clear it works cross platform. 
    // Generally, you expect fgets to translate from the convention of the OS to the c/unix
    // convention, and not work generally.

    /*
    while( fgets( buf, sizeof(buf), file ) )
    {
        data += buf;
    }
    */

    char* buf = new char[ length+1 ];
    buf[0] = 0;

    if ( fread( buf, length, 1, file ) != 1 ) {
        delete [] buf;
        SetError( TIXML_ERROR_OPENING_FILE, 0, 0, TIXML_ENCODING_UNKNOWN );
        return false;
    }

    // Process the buffer in place to normalize new lines. (See comment above.)
    // Copies from the 'p' to 'q' pointer, where p can advance faster if
    // a newline-carriage return is hit.
    //
    // Wikipedia:
    // Systems based on ASCII or a compatible character set use either LF  (Line feed, '\n', 0x0A, 10 in decimal) or 
    // CR (Carriage return, '\r', 0x0D, 13 in decimal) individually, or CR followed by LF (CR+LF, 0x0D 0x0A)...
    //      * LF:    Multics, Unix and Unix-like systems (GNU/Linux, AIX, Xenix, Mac OS X, FreeBSD, etc.), BeOS, Amiga, RISC OS, and others
    //      * CR+LF: DEC RT-11 and most other early non-Unix, non-IBM OSes, CP/M, MP/M, DOS, OS/2, Microsoft Windows, Symbian OS
    //      * CR:    Commodore 8-bit machines, Apple II family, Mac OS up to version 9 and OS-9

    const char* p = buf;    // the read head
    char* q = buf;          // the write head
    const char CR = 0x0d;
    const char LF = 0x0a;

    buf[length] = 0;
    while( *p ) {
        assert( p < (buf+length) );
        assert( q <= (buf+length) );
        assert( q <= p );

        if ( *p == CR ) {
            *q++ = LF;
            p++;
            if ( *p == LF ) {       // check for CR+LF (and skip LF)
                p++;
            }
        }
        else {
            *q++ = *p++;
        }
    }
    assert( q <= (buf+length) );
    *q = 0;

    Parse( buf, 0, encoding );

    delete [] buf;
    return !Error();
}


bool TiXmlDocument::SaveFile( const char * filename ) const
{
    // The old c stuff lives on...
    FILE* fp = TiXmlFOpen( filename, "w" );
    if ( fp )
    {
        bool result = SaveFile( fp );
        fclose( fp );
        return result;
    }
    return false;
}


bool TiXmlDocument::SaveFile( FILE* fp ) const
{
    if ( useMicrosoftBOM ) 
    {
        const unsigned char TIXML_UTF_LEAD_0 = 0xefU;
        const unsigned char TIXML_UTF_LEAD_1 = 0xbbU;
        const unsigned char TIXML_UTF_LEAD_2 = 0xbfU;

        fputc( TIXML_UTF_LEAD_0, fp );
        fputc( TIXML_UTF_LEAD_1, fp );
        fputc( TIXML_UTF_LEAD_2, fp );
    }
    Print( fp, 0 );
    return (ferror(fp) == 0);
}


void TiXmlDocument::CopyTo( TiXmlDocument* target ) const
{
    TiXmlNode::CopyTo( target );

    target->error = error;
    target->errorId = errorId;
    target->errorDesc = errorDesc;
    target->tabsize = tabsize;
    target->errorLocation = errorLocation;
    target->useMicrosoftBOM = useMicrosoftBOM;

    TiXmlNode* node = 0;
    for ( node = firstChild; node; node = node->NextSibling() )
    {
        target->LinkEndChild( node->Clone() );
    }   
}


TiXmlNode* TiXmlDocument::Clone() const
{
    TiXmlDocument* clone = new TiXmlDocument();
    if ( !clone )
        return 0;

    CopyTo( clone );
    return clone;
}


void TiXmlDocument::Print( FILE* cfile, int depth ) const
{
    assert( cfile );
    for ( const TiXmlNode* node=FirstChild(); node; node=node->NextSibling() )
    {
        node->Print( cfile, depth );
        fprintf( cfile, "\n" );
    }
}


bool TiXmlDocument::Accept( TiXmlVisitor* visitor ) const
{
    if ( visitor->VisitEnter( *this ) )
    {
        for ( const TiXmlNode* node=FirstChild(); node; node=node->NextSibling() )
        {
            if ( !node->Accept( visitor ) )
                break;
        }
    }
    return visitor->VisitExit( *this );
}


const TiXmlAttribute* TiXmlAttribute::Next() const
{
    // We are using knowledge of the sentinel. The sentinel
    // have a value or name.
    if ( next->value.empty() && next->name.empty() )
        return 0;
    return next;
}

/*
TiXmlAttribute* TiXmlAttribute::Next()
{
    // We are using knowledge of the sentinel. The sentinel
    // have a value or name.
    if ( next->value.empty() && next->name.empty() )
        return 0;
    return next;
}
*/

const TiXmlAttribute* TiXmlAttribute::Previous() const
{
    // We are using knowledge of the sentinel. The sentinel
    // have a value or name.
    if ( prev->value.empty() && prev->name.empty() )
        return 0;
    return prev;
}

/*
TiXmlAttribute* TiXmlAttribute::Previous()
{
    // We are using knowledge of the sentinel. The sentinel
    // have a value or name.
    if ( prev->value.empty() && prev->name.empty() )
        return 0;
    return prev;
}
*/

void TiXmlAttribute::Print( FILE* cfile, int /*depth*/, TIXML_STRING* str ) const
{
    TIXML_STRING n, v;

    EncodeString( name, &n );
    EncodeString( value, &v );

    if (value.find ('\"') == TIXML_STRING::npos) {
        if ( cfile ) {
            fprintf (cfile, "%s=\"%s\"", n.c_str(), v.c_str() );
        }
        if ( str ) {
            (*str) += n; (*str) += "=\""; (*str) += v; (*str) += "\"";
        }
    }
    else {
        if ( cfile ) {
            fprintf (cfile, "%s='%s'", n.c_str(), v.c_str() );
        }
        if ( str ) {
            (*str) += n; (*str) += "='"; (*str) += v; (*str) += "'";
        }
    }
}


int TiXmlAttribute::QueryIntValue( int* ival ) const
{
    if ( TIXML_SSCANF( value.c_str(), "%d", ival ) == 1 )
        return TIXML_SUCCESS;
    return TIXML_WRONG_TYPE;
}

int TiXmlAttribute::QueryDoubleValue( double* dval ) const
{
    if ( TIXML_SSCANF( value.c_str(), "%lf", dval ) == 1 )
        return TIXML_SUCCESS;
    return TIXML_WRONG_TYPE;
}

void TiXmlAttribute::SetIntValue( int _value )
{
    char buf [64];
    #if defined(TIXML_SNPRINTF)     
        TIXML_SNPRINTF(buf, sizeof(buf), "%d", _value);
    #else
        sprintf (buf, "%d", _value);
    #endif
    SetValue (buf);
}

void TiXmlAttribute::SetDoubleValue( double _value )
{
    char buf [256];
    #if defined(TIXML_SNPRINTF)     
        TIXML_SNPRINTF( buf, sizeof(buf), "%g", _value);
    #else
        sprintf (buf, "%g", _value);
    #endif
    SetValue (buf);
}

int TiXmlAttribute::IntValue() const
{
    return atoi (value.c_str ());
}

double  TiXmlAttribute::DoubleValue() const
{
    return atof (value.c_str ());
}


TiXmlComment::TiXmlComment( const TiXmlComment& copy ) : TiXmlNode( TiXmlNode::TINYXML_COMMENT )
{
    copy.CopyTo( this );
}


TiXmlComment& TiXmlComment::operator=( const TiXmlComment& base )
{
    Clear();
    base.CopyTo( this );
    return *this;
}


void TiXmlComment::Print( FILE* cfile, int depth ) const
{
    assert( cfile );
    for ( int i=0; i<depth; i++ )
    {
        fprintf( cfile,  "    " );
    }
    fprintf( cfile, "<!--%s-->", value.c_str() );
}


void TiXmlComment::CopyTo( TiXmlComment* target ) const
{
    TiXmlNode::CopyTo( target );
}


bool TiXmlComment::Accept( TiXmlVisitor* visitor ) const
{
    return visitor->Visit( *this );
}


TiXmlNode* TiXmlComment::Clone() const
{
    TiXmlComment* clone = new TiXmlComment();

    if ( !clone )
        return 0;

    CopyTo( clone );
    return clone;
}


void TiXmlText::Print( FILE* cfile, int depth ) const
{
    assert( cfile );
    if ( cdata )
    {
        int i;
        fprintf( cfile, "\n" );
        for ( i=0; i<depth; i++ ) {
            fprintf( cfile, "    " );
        }
        fprintf( cfile, "<![CDATA[%s]]>\n", value.c_str() );    // unformatted output
    }
    else
    {
        TIXML_STRING buffer;
        EncodeString( value, &buffer );
        fprintf( cfile, "%s", buffer.c_str() );
    }
}


void TiXmlText::CopyTo( TiXmlText* target ) const
{
    TiXmlNode::CopyTo( target );
    target->cdata = cdata;
}


bool TiXmlText::Accept( TiXmlVisitor* visitor ) const
{
    return visitor->Visit( *this );
}


TiXmlNode* TiXmlText::Clone() const
{   
    TiXmlText* clone = 0;
    clone = new TiXmlText( "" );

    if ( !clone )
        return 0;

    CopyTo( clone );
    return clone;
}


TiXmlDeclaration::TiXmlDeclaration( const char * _version,
                                    const char * _encoding,
                                    const char * _standalone )
    : TiXmlNode( TiXmlNode::TINYXML_DECLARATION )
{
    version = _version;
    encoding = _encoding;
    standalone = _standalone;
}


#ifdef TIXML_USE_STL
TiXmlDeclaration::TiXmlDeclaration( const std::string& _version,
                                    const std::string& _encoding,
                                    const std::string& _standalone )
    : TiXmlNode( TiXmlNode::TINYXML_DECLARATION )
{
    version = _version;
    encoding = _encoding;
    standalone = _standalone;
}
#endif


TiXmlDeclaration::TiXmlDeclaration( const TiXmlDeclaration& copy )
    : TiXmlNode( TiXmlNode::TINYXML_DECLARATION )
{
    copy.CopyTo( this );    
}


TiXmlDeclaration& TiXmlDeclaration::operator=( const TiXmlDeclaration& copy )
{
    Clear();
    copy.CopyTo( this );
    return *this;
}


void TiXmlDeclaration::Print( FILE* cfile, int /*depth*/, TIXML_STRING* str ) const
{
    if ( cfile ) fprintf( cfile, "<?xml " );
    if ( str )   (*str) += "<?xml ";

    if ( !version.empty() ) {
        if ( cfile ) fprintf (cfile, "version=\"%s\" ", version.c_str ());
        if ( str ) { (*str) += "version=\""; (*str) += version; (*str) += "\" "; }
    }
    if ( !encoding.empty() ) {
        if ( cfile ) fprintf (cfile, "encoding=\"%s\" ", encoding.c_str ());
        if ( str ) { (*str) += "encoding=\""; (*str) += encoding; (*str) += "\" "; }
    }
    if ( !standalone.empty() ) {
        if ( cfile ) fprintf (cfile, "standalone=\"%s\" ", standalone.c_str ());
        if ( str ) { (*str) += "standalone=\""; (*str) += standalone; (*str) += "\" "; }
    }
    if ( cfile ) fprintf( cfile, "?>" );
    if ( str )   (*str) += "?>";
}


void TiXmlDeclaration::CopyTo( TiXmlDeclaration* target ) const
{
    TiXmlNode::CopyTo( target );

    target->version = version;
    target->encoding = encoding;
    target->standalone = standalone;
}


bool TiXmlDeclaration::Accept( TiXmlVisitor* visitor ) const
{
    return visitor->Visit( *this );
}


TiXmlNode* TiXmlDeclaration::Clone() const
{   
    TiXmlDeclaration* clone = new TiXmlDeclaration();

    if ( !clone )
        return 0;

    CopyTo( clone );
    return clone;
}


void TiXmlUnknown::Print( FILE* cfile, int depth ) const
{
    for ( int i=0; i<depth; i++ )
        fprintf( cfile, "    " );
    fprintf( cfile, "<%s>", value.c_str() );
}


void TiXmlUnknown::CopyTo( TiXmlUnknown* target ) const
{
    TiXmlNode::CopyTo( target );
}


bool TiXmlUnknown::Accept( TiXmlVisitor* visitor ) const
{
    return visitor->Visit( *this );
}


TiXmlNode* TiXmlUnknown::Clone() const
{
    TiXmlUnknown* clone = new TiXmlUnknown();

    if ( !clone )
        return 0;

    CopyTo( clone );
    return clone;
}


TiXmlAttributeSet::TiXmlAttributeSet()
{
    sentinel.next = &sentinel;
    sentinel.prev = &sentinel;
}


TiXmlAttributeSet::~TiXmlAttributeSet()
{
    assert( sentinel.next == &sentinel );
    assert( sentinel.prev == &sentinel );
}


void TiXmlAttributeSet::Add( TiXmlAttribute* addMe )
{
    #ifdef TIXML_USE_STL
    assert( !Find( TIXML_STRING( addMe->Name() ) ) );   // Shouldn't be multiply adding to the set.
    #else
    assert( !Find( addMe->Name() ) );   // Shouldn't be multiply adding to the set.
    #endif

    addMe->next = &sentinel;
    addMe->prev = sentinel.prev;

    sentinel.prev->next = addMe;
    sentinel.prev      = addMe;
}

void TiXmlAttributeSet::Remove( TiXmlAttribute* removeMe )
{
    TiXmlAttribute* node;

    for( node = sentinel.next; node != &sentinel; node = node->next )
    {
        if ( node == removeMe )
        {
            node->prev->next = node->next;
            node->next->prev = node->prev;
            node->next = 0;
            node->prev = 0;
            return;
        }
    }
    assert( 0 );        // we tried to remove a non-linked attribute.
}


#ifdef TIXML_USE_STL
TiXmlAttribute* TiXmlAttributeSet::Find( const std::string& name ) const
{
    for( TiXmlAttribute* node = sentinel.next; node != &sentinel; node = node->next )
    {
        if ( node->name == name )
            return node;
    }
    return 0;
}

TiXmlAttribute* TiXmlAttributeSet::FindOrCreate( const std::string& _name )
{
    TiXmlAttribute* attrib = Find( _name );
    if ( !attrib ) {
        attrib = new TiXmlAttribute();
        Add( attrib );
        attrib->SetName( _name );
    }
    return attrib;
}
#endif


TiXmlAttribute* TiXmlAttributeSet::Find( const char* name ) const
{
    for( TiXmlAttribute* node = sentinel.next; node != &sentinel; node = node->next )
    {
        if ( strcmp( node->name.c_str(), name ) == 0 )
            return node;
    }
    return 0;
}


TiXmlAttribute* TiXmlAttributeSet::FindOrCreate( const char* _name )
{
    TiXmlAttribute* attrib = Find( _name );
    if ( !attrib ) {
        attrib = new TiXmlAttribute();
        Add( attrib );
        attrib->SetName( _name );
    }
    return attrib;
}


#ifdef TIXML_USE_STL    
std::istream& operator>> (std::istream & in, TiXmlNode & base)
{
    TIXML_STRING tag;
    tag.reserve( 8 * 1000 );
    base.StreamIn( &in, &tag );

    base.Parse( tag.c_str(), 0, TIXML_DEFAULT_ENCODING );
    return in;
}
#endif


#ifdef TIXML_USE_STL    
std::ostream& operator<< (std::ostream & out, const TiXmlNode & base)
{
    TiXmlPrinter printer;
    printer.SetStreamPrinting();
    base.Accept( &printer );
    out << printer.Str();

    return out;
}


std::string& operator<< (std::string& out, const TiXmlNode& base )
{
    TiXmlPrinter printer;
    printer.SetStreamPrinting();
    base.Accept( &printer );
    out.append( printer.Str() );

    return out;
}
#endif


TiXmlHandle TiXmlHandle::FirstChild() const
{
    if ( node )
    {
        TiXmlNode* child = node->FirstChild();
        if ( child )
            return TiXmlHandle( child );
    }
    return TiXmlHandle( 0 );
}


TiXmlHandle TiXmlHandle::FirstChild( const char * value ) const
{
    if ( node )
    {
        TiXmlNode* child = node->FirstChild( value );
        if ( child )
            return TiXmlHandle( child );
    }
    return TiXmlHandle( 0 );
}


TiXmlHandle TiXmlHandle::FirstChildElement() const
{
    if ( node )
    {
        TiXmlElement* child = node->FirstChildElement();
        if ( child )
            return TiXmlHandle( child );
    }
    return TiXmlHandle( 0 );
}


TiXmlHandle TiXmlHandle::FirstChildElement( const char * value ) const
{
    if ( node )
    {
        TiXmlElement* child = node->FirstChildElement( value );
        if ( child )
            return TiXmlHandle( child );
    }
    return TiXmlHandle( 0 );
}


TiXmlHandle TiXmlHandle::Child( int count ) const
{
    if ( node )
    {
        int i;
        TiXmlNode* child = node->FirstChild();
        for (   i=0;
                child && i<count;
                child = child->NextSibling(), ++i )
        {
            // nothing
        }
        if ( child )
            return TiXmlHandle( child );
    }
    return TiXmlHandle( 0 );
}


TiXmlHandle TiXmlHandle::Child( const char* value, int count ) const
{
    if ( node )
    {
        int i;
        TiXmlNode* child = node->FirstChild( value );
        for (   i=0;
                child && i<count;
                child = child->NextSibling( value ), ++i )
        {
            // nothing
        }
        if ( child )
            return TiXmlHandle( child );
    }
    return TiXmlHandle( 0 );
}


TiXmlHandle TiXmlHandle::ChildElement( int count ) const
{
    if ( node )
    {
        int i;
        TiXmlElement* child = node->FirstChildElement();
        for (   i=0;
                child && i<count;
                child = child->NextSiblingElement(), ++i )
        {
            // nothing
        }
        if ( child )
            return TiXmlHandle( child );
    }
    return TiXmlHandle( 0 );
}


TiXmlHandle TiXmlHandle::ChildElement( const char* value, int count ) const
{
    if ( node )
    {
        int i;
        TiXmlElement* child = node->FirstChildElement( value );
        for (   i=0;
                child && i<count;
                child = child->NextSiblingElement( value ), ++i )
        {
            // nothing
        }
        if ( child )
            return TiXmlHandle( child );
    }
    return TiXmlHandle( 0 );
}


bool TiXmlPrinter::VisitEnter( const TiXmlDocument& )
{
    return true;
}

bool TiXmlPrinter::VisitExit( const TiXmlDocument& )
{
    return true;
}

bool TiXmlPrinter::VisitEnter( const TiXmlElement& element, const TiXmlAttribute* firstAttribute )
{
    DoIndent();
    buffer += "<";
    buffer += element.Value();

    for( const TiXmlAttribute* attrib = firstAttribute; attrib; attrib = attrib->Next() )
    {
        buffer += " ";
        attrib->Print( 0, 0, &buffer );
    }

    if ( !element.FirstChild() ) 
    {
        buffer += " />";
        DoLineBreak();
    }
    else 
    {
        buffer += ">";
        if (    element.FirstChild()->ToText()
              && element.LastChild() == element.FirstChild()
              && element.FirstChild()->ToText()->CDATA() == false )
        {
            simpleTextPrint = true;
            // no DoLineBreak()!
        }
        else
        {
            DoLineBreak();
        }
    }
    ++depth;    
    return true;
}


bool TiXmlPrinter::VisitExit( const TiXmlElement& element )
{
    --depth;
    if ( !element.FirstChild() ) 
    {
        // nothing.
    }
    else 
    {
        if ( simpleTextPrint )
        {
            simpleTextPrint = false;
        }
        else
        {
            DoIndent();
        }
        buffer += "</";
        buffer += element.Value();
        buffer += ">";
        DoLineBreak();
    }
    return true;
}


bool TiXmlPrinter::Visit( const TiXmlText& text )
{
    if ( text.CDATA() )
    {
        DoIndent();
        buffer += "<![CDATA[";
        buffer += text.Value();
        buffer += "]]>";
        DoLineBreak();
    }
    else if ( simpleTextPrint )
    {
        TIXML_STRING str;
        TiXmlBase::EncodeString( text.ValueTStr(), &str );
        buffer += str;
    }
    else
    {
        DoIndent();
        TIXML_STRING str;
        TiXmlBase::EncodeString( text.ValueTStr(), &str );
        buffer += str;
        DoLineBreak();
    }
    return true;
}


bool TiXmlPrinter::Visit( const TiXmlDeclaration& declaration )
{
    DoIndent();
    declaration.Print( 0, 0, &buffer );
    DoLineBreak();
    return true;
}


bool TiXmlPrinter::Visit( const TiXmlComment& comment )
{
    DoIndent();
    buffer += "<!--";
    buffer += comment.Value();
    buffer += "-->";
    DoLineBreak();
    return true;
}


bool TiXmlPrinter::Visit( const TiXmlUnknown& unknown )
{
    DoIndent();
    buffer += "<";
    buffer += unknown.Value();
    buffer += ">";
    DoLineBreak();
    return true;
}







PetriCalc-master/tinyxml.h

/*
www.sourceforge.net/projects/tinyxml
Original code by Lee Thomason (www.grinninglizard.com)

This software is provided 'as-is', without any express or implied
warranty. In no event will the authors be held liable for any
damages arising from the use of this software.

Permission is granted to anyone to use this software for any
purpose, including commercial applications, and to alter it and
redistribute it freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must
not claim that you wrote the original software. If you use this
software in a product, an acknowledgment in the product documentation
would be appreciated but is not required.

2. Altered source versions must be plainly marked as such, and
must not be misrepresented as being the original software.

3. This notice may not be removed or altered from any source
distribution.
*/


#ifndef TINYXML_INCLUDED
#define TINYXML_INCLUDED

#ifdef _MSC_VER
#pragma warning( push )
#pragma warning( disable : 4530 )
#pragma warning( disable : 4786 )
#endif

#include <ctype.h>
#include <stdio.h>
#include <stdlib.h>
#include <string.h>
#include <assert.h>

// Help out windows:
#if defined( _DEBUG ) && !defined( DEBUG )
#define DEBUG
#endif

#ifdef TIXML_USE_STL
	#include <string>
 	#include <iostream>
	#include <sstream>
	#define TIXML_STRING		std::string
#else
	#include "tinystr.h"
	#define TIXML_STRING		TiXmlString
#endif

// Deprecated library function hell. Compilers want to use the
// new safe versions. This probably doesn't fully address the problem,
// but it gets closer. There are too many compilers for me to fully
// test. If you get compilation troubles, undefine TIXML_SAFE
#define TIXML_SAFE

#ifdef TIXML_SAFE
	#if defined(_MSC_VER) && (_MSC_VER >= 1400 )
		// Microsoft visual studio, version 2005 and higher.
		#define TIXML_SNPRINTF _snprintf_s
		#define TIXML_SSCANF   sscanf_s
	#elif defined(_MSC_VER) && (_MSC_VER >= 1200 )
		// Microsoft visual studio, version 6 and higher.
		//#pragma message( "Using _sn* functions." )
		#define TIXML_SNPRINTF _snprintf
		#define TIXML_SSCANF   sscanf
	#elif defined(__GNUC__) && (__GNUC__ >= 3 )
		// GCC version 3 and higher.s
		//#warning( "Using sn* functions." )
		#define TIXML_SNPRINTF snprintf
		#define TIXML_SSCANF   sscanf
	#else
		#define TIXML_SNPRINTF snprintf
		#define TIXML_SSCANF   sscanf
	#endif
#endif	

class TiXmlDocument;
class TiXmlElement;
class TiXmlComment;
class TiXmlUnknown;
class TiXmlAttribute;
class TiXmlText;
class TiXmlDeclaration;
class TiXmlParsingData;

const int TIXML_MAJOR_VERSION = 2;
const int TIXML_MINOR_VERSION = 6;
const int TIXML_PATCH_VERSION = 2;

/*	Internal structure for tracking location of items 
	in the XML file.
*/
struct TiXmlCursor
{
	TiXmlCursor()		{ Clear(); }
	void Clear()		{ row = col = -1; }

	int row;	// 0 based.
	int col;	// 0 based.
};


/**
	Implements the interface to the "Visitor pattern" (see the Accept() method.)
	If you call the Accept() method, it requires being passed a TiXmlVisitor
	class to handle callbacks. For nodes that contain other nodes (Document, Element)
	you will get called with a VisitEnter/VisitExit pair. Nodes that are always leaves
	are simply called with Visit().

	If you return 'true' from a Visit method, recursive parsing will continue. If you return
	false, <b>no children of this node or its sibilings</b> will be Visited.

	All flavors of Visit methods have a default implementation that returns 'true' (continue 
	visiting). You need to only override methods that are interesting to you.

	Generally Accept() is called on the TiXmlDocument, although all nodes suppert Visiting.

	You should never change the document from a callback.

	@sa TiXmlNode::Accept()
*/
class TiXmlVisitor
{
public:
	virtual ~TiXmlVisitor() {}

	/// Visit a document.
	virtual bool VisitEnter( const TiXmlDocument& /*doc*/ )			{ return true; }
	/// Visit a document.
	virtual bool VisitExit( const TiXmlDocument& /*doc*/ )			{ return true; }

	/// Visit an element.
	virtual bool VisitEnter( const TiXmlElement& /*element*/, const TiXmlAttribute* /*firstAttribute*/ )	{ return true; }
	/// Visit an element.
	virtual bool VisitExit( const TiXmlElement& /*element*/ )		{ return true; }

	/// Visit a declaration
	virtual bool Visit( const TiXmlDeclaration& /*declaration*/ )	{ return true; }
	/// Visit a text node
	virtual bool Visit( const TiXmlText& /*text*/ )					{ return true; }
	/// Visit a comment node
	virtual bool Visit( const TiXmlComment& /*comment*/ )			{ return true; }
	/// Visit an unknown node
	virtual bool Visit( const TiXmlUnknown& /*unknown*/ )			{ return true; }
};

// Only used by Attribute::Query functions
enum 
{ 
	TIXML_SUCCESS,
	TIXML_NO_ATTRIBUTE,
	TIXML_WRONG_TYPE
};


// Used by the parsing routines.
enum TiXmlEncoding
{
	TIXML_ENCODING_UNKNOWN,
	TIXML_ENCODING_UTF8,
	TIXML_ENCODING_LEGACY
};

const TiXmlEncoding TIXML_DEFAULT_ENCODING = TIXML_ENCODING_UNKNOWN;

/** TiXmlBase is a base class for every class in TinyXml.
	It does little except to establish that TinyXml classes
	can be printed and provide some utility functions.

	In XML, the document and elements can contain
	other elements and other types of nodes.

	@verbatim
	A Document can contain:	Element	(container or leaf)
							Comment (leaf)
							Unknown (leaf)
							Declaration( leaf )

	An Element can contain:	Element (container or leaf)
							Text	(leaf)
							Attributes (not on tree)
							Comment (leaf)
							Unknown (leaf)

	A Decleration contains: Attributes (not on tree)
	@endverbatim
*/
class TiXmlBase
{
	friend class TiXmlNode;
	friend class TiXmlElement;
	friend class TiXmlDocument;

public:
	TiXmlBase()	:	userData(0)		{}
	virtual ~TiXmlBase()			{}

	/**	All TinyXml classes can print themselves to a filestream
		or the string class (TiXmlString in non-STL mode, std::string
		in STL mode.) Either or both cfile and str can be null.
		
		This is a formatted print, and will insert 
		tabs and newlines.
		
		(For an unformatted stream, use the << operator.)
	*/
	virtual void Print( FILE* cfile, int depth ) const = 0;

	/**	The world does not agree on whether white space should be kept or
		not. In order to make everyone happy, these global, static functions
		are provided to set whether or not TinyXml will condense all white space
		into a single space or not. The default is to condense. Note changing this
		value is not thread safe.
	*/
	static void SetCondenseWhiteSpace( bool condense )		{ condenseWhiteSpace = condense; }

	/// Return the current white space setting.
	static bool IsWhiteSpaceCondensed()						{ return condenseWhiteSpace; }

	/** Return the position, in the original source file, of this node or attribute.
		The row and column are 1-based. (That is the first row and first column is
		1,1). If the returns values are 0 or less, then the parser does not have
		a row and column value.

		Generally, the row and column value will be set when the TiXmlDocument::Load(),
		TiXmlDocument::LoadFile(), or any TiXmlNode::Parse() is called. It will NOT be set
		when the DOM was created from operator>>.

		The values reflect the initial load. Once the DOM is modified programmatically
		(by adding or changing nodes and attributes) the new values will NOT update to
		reflect changes in the document.

		There is a minor performance cost to computing the row and column. Computation
		can be disabled if TiXmlDocument::SetTabSize() is called with 0 as the value.

		@sa TiXmlDocument::SetTabSize()
	*/
	int Row() const			{ return location.row + 1; }
	int Column() const		{ return location.col + 1; }	///< See Row()

	void  SetUserData( void* user )			{ userData = user; }	///< Set a pointer to arbitrary user data.
	void* GetUserData()						{ return userData; }	///< Get a pointer to arbitrary user data.
	const void* GetUserData() const 		{ return userData; }	///< Get a pointer to arbitrary user data.

	// Table that returs, for a given lead byte, the total number of bytes
	// in the UTF-8 sequence.
	static const int utf8ByteTable[256];

	virtual const char* Parse(	const char* p, 
								TiXmlParsingData* data, 
								TiXmlEncoding encoding /*= TIXML_ENCODING_UNKNOWN */ ) = 0;

	/** Expands entities in a string. Note this should not contian the tag's '<', '>', etc, 
		or they will be transformed into entities!
	*/
	static void EncodeString( const TIXML_STRING& str, TIXML_STRING* out );

	enum
	{
		TIXML_NO_ERROR = 0,
		TIXML_ERROR,
		TIXML_ERROR_OPENING_FILE,
		TIXML_ERROR_PARSING_ELEMENT,
		TIXML_ERROR_FAILED_TO_READ_ELEMENT_NAME,
		TIXML_ERROR_READING_ELEMENT_VALUE,
		TIXML_ERROR_READING_ATTRIBUTES,
		TIXML_ERROR_PARSING_EMPTY,
		TIXML_ERROR_READING_END_TAG,
		TIXML_ERROR_PARSING_UNKNOWN,
		TIXML_ERROR_PARSING_COMMENT,
		TIXML_ERROR_PARSING_DECLARATION,
		TIXML_ERROR_DOCUMENT_EMPTY,
		TIXML_ERROR_EMBEDDED_NULL,
		TIXML_ERROR_PARSING_CDATA,
		TIXML_ERROR_DOCUMENT_TOP_ONLY,

		TIXML_ERROR_STRING_COUNT
	};

protected:

	static const char* SkipWhiteSpace( const char*, TiXmlEncoding encoding );

	inline static bool IsWhiteSpace( char c )		
	{ 
		return ( isspace( (unsigned char) c ) || c == '\n' || c == '\r' ); 
	}
	inline static bool IsWhiteSpace( int c )
	{
		if ( c < 256 )
			return IsWhiteSpace( (char) c );
		return false;	// Again, only truly correct for English/Latin...but usually works.
	}

	#ifdef TIXML_USE_STL
	static bool	StreamWhiteSpace( std::istream * in, TIXML_STRING * tag );
	static bool StreamTo( std::istream * in, int character, TIXML_STRING * tag );
	#endif

	/*	Reads an XML name into the string provided. Returns
		a pointer just past the last character of the name,
		or 0 if the function has an error.
	*/
	static const char* ReadName( const char* p, TIXML_STRING* name, TiXmlEncoding encoding );

	/*	Reads text. Returns a pointer past the given end tag.
		Wickedly complex options, but it keeps the (sensitive) code in one place.
	*/
	static const char* ReadText(	const char* in,				// where to start
									TIXML_STRING* text,			// the string read
									bool ignoreWhiteSpace,		// whether to keep the white space
									const char* endTag,			// what ends this text
									bool ignoreCase,			// whether to ignore case in the end tag
									TiXmlEncoding encoding );	// the current encoding

	// If an entity has been found, transform it into a character.
	static const char* GetEntity( const char* in, char* value, int* length, TiXmlEncoding encoding );

	// Get a character, while interpreting entities.
	// The length can be from 0 to 4 bytes.
	inline static const char* GetChar( const char* p, char* _value, int* length, TiXmlEncoding encoding )
	{
		assert( p );
		if ( encoding == TIXML_ENCODING_UTF8 )
		{
			*length = utf8ByteTable[ *((const unsigned char*)p) ];
			assert( *length >= 0 && *length < 5 );
		}
		else
		{
			*length = 1;
		}

		if ( *length == 1 )
		{
			if ( *p == '&' )
				return GetEntity( p, _value, length, encoding );
			*_value = *p;
			return p+1;
		}
		else if ( *length )
		{
			//strncpy( _value, p, *length );	// lots of compilers don't like this function (unsafe),
												// and the null terminator isn't needed
			for( int i=0; p[i] && i<*length; ++i ) {
				_value[i] = p[i];
			}
			return p + (*length);
		}
		else
		{
			// Not valid text.
			return 0;
		}
	}

	// Return true if the next characters in the stream are any of the endTag sequences.
	// Ignore case only works for english, and should only be relied on when comparing
	// to English words: StringEqual( p, "version", true ) is fine.
	static bool StringEqual(	const char* p,
								const char* endTag,
								bool ignoreCase,
								TiXmlEncoding encoding );

	static const char* errorString[ TIXML_ERROR_STRING_COUNT ];

	TiXmlCursor location;

    /// Field containing a generic user pointer
	void*			userData;
	
	// None of these methods are reliable for any language except English.
	// Good for approximation, not great for accuracy.
	static int IsAlpha( unsigned char anyByte, TiXmlEncoding encoding );
	static int IsAlphaNum( unsigned char anyByte, TiXmlEncoding encoding );
	inline static int ToLower( int v, TiXmlEncoding encoding )
	{
		if ( encoding == TIXML_ENCODING_UTF8 )
		{
			if ( v < 128 ) return tolower( v );
			return v;
		}
		else
		{
			return tolower( v );
		}
	}
	static void ConvertUTF32ToUTF8( unsigned long input, char* output, int* length );

private:
	TiXmlBase( const TiXmlBase& );				// not implemented.
	void operator=( const TiXmlBase& base );	// not allowed.

	struct Entity
	{
		const char*     str;
		unsigned int	strLength;
		char		    chr;
	};
	enum
	{
		NUM_ENTITY = 5,
		MAX_ENTITY_LENGTH = 6

	};
	static Entity entity[ NUM_ENTITY ];
	static bool condenseWhiteSpace;
};


/** The parent class for everything in the Document Object Model.
	(Except for attributes).
	Nodes have siblings, a parent, and children. A node can be
	in a document, or stand on its own. The type of a TiXmlNode
	can be queried, and it can be cast to its more defined type.
*/
class TiXmlNode : public TiXmlBase
{
	friend class TiXmlDocument;
	friend class TiXmlElement;

public:
	#ifdef TIXML_USE_STL	

	    /** An input stream operator, for every class. Tolerant of newlines and
		    formatting, but doesn't expect them.
	    */
	    friend std::istream& operator >> (std::istream& in, TiXmlNode& base);

	    /** An output stream operator, for every class. Note that this outputs
		    without any newlines or formatting, as opposed to Print(), which
		    includes tabs and new lines.

		    The operator<< and operator>> are not completely symmetric. Writing
		    a node to a stream is very well defined. You'll get a nice stream
		    of output, without any extra whitespace or newlines.
		    
		    But reading is not as well defined. (As it always is.) If you create
		    a TiXmlElement (for example) and read that from an input stream,
		    the text needs to define an element or junk will result. This is
		    true of all input streams, but it's worth keeping in mind.

		    A TiXmlDocument will read nodes until it reads a root element, and
			all the children of that root element.
	    */	
	    friend std::ostream& operator<< (std::ostream& out, const TiXmlNode& base);

		/// Appends the XML node or attribute to a std::string.
		friend std::string& operator<< (std::string& out, const TiXmlNode& base );

	#endif

	/** The types of XML nodes supported by TinyXml. (All the
			unsupported types are picked up by UNKNOWN.)
	*/
	enum NodeType
	{
		TINYXML_DOCUMENT,
		TINYXML_ELEMENT,
		TINYXML_COMMENT,
		TINYXML_UNKNOWN,
		TINYXML_TEXT,
		TINYXML_DECLARATION,
		TINYXML_TYPECOUNT
	};

	virtual ~TiXmlNode();

	/** The meaning of 'value' changes for the specific type of
		TiXmlNode.
		@verbatim
		Document:	filename of the xml file
		Element:	name of the element
		Comment:	the comment text
		Unknown:	the tag contents
		Text:		the text string
		@endverbatim

		The subclasses will wrap this function.
	*/
	const char *Value() const { return value.c_str (); }

    #ifdef TIXML_USE_STL
	/** Return Value() as a std::string. If you only use STL,
	    this is more efficient than calling Value().
		Only available in STL mode.
	*/
	const std::string& ValueStr() const { return value; }
	#endif

	const TIXML_STRING& ValueTStr() const { return value; }

	/** Changes the value of the node. Defined as:
		@verbatim
		Document:	filename of the xml file
		Element:	name of the element
		Comment:	the comment text
		Unknown:	the tag contents
		Text:		the text string
		@endverbatim
	*/
	void SetValue(const char * _value) { value = _value;}

    #ifdef TIXML_USE_STL
	/// STL std::string form.
	void SetValue( const std::string& _value )	{ value = _value; }
	#endif

	/// Delete all the children of this node. Does not affect 'this'.
	void Clear();

	/// One step up the DOM.
	TiXmlNode* Parent()							{ return parent; }
	const TiXmlNode* Parent() const				{ return parent; }

	const TiXmlNode* FirstChild()	const		{ return firstChild; }	///< The first child of this node. Will be null if there are no children.
	TiXmlNode* FirstChild()						{ return firstChild; }
	const TiXmlNode* FirstChild( const char * value ) const;			///< The first child of this node with the matching 'value'. Will be null if none found.
	/// The first child of this node with the matching 'value'. Will be null if none found.
	TiXmlNode* FirstChild( const char * _value ) {
		// Call through to the const version - safe since nothing is changed. Exiting syntax: cast this to a const (always safe)
		// call the method, cast the return back to non-const.
		return const_cast< TiXmlNode* > ((const_cast< const TiXmlNode* >(this))->FirstChild( _value ));
	}
	const TiXmlNode* LastChild() const	{ return lastChild; }		/// The last child of this node. Will be null if there are no children.
	TiXmlNode* LastChild()	{ return lastChild; }
	
	const TiXmlNode* LastChild( const char * value ) const;			/// The last child of this node matching 'value'. Will be null if there are no children.
	TiXmlNode* LastChild( const char * _value ) {
		return const_cast< TiXmlNode* > ((const_cast< const TiXmlNode* >(this))->LastChild( _value ));
	}

    #ifdef TIXML_USE_STL
	const TiXmlNode* FirstChild( const std::string& _value ) const	{	return FirstChild (_value.c_str ());	}	///< STL std::string form.
	TiXmlNode* FirstChild( const std::string& _value )				{	return FirstChild (_value.c_str ());	}	///< STL std::string form.
	const TiXmlNode* LastChild( const std::string& _value ) const	{	return LastChild (_value.c_str ());	}	///< STL std::string form.
	TiXmlNode* LastChild( const std::string& _value )				{	return LastChild (_value.c_str ());	}	///< STL std::string form.
	#endif

	/** An alternate way to walk the children of a node.
		One way to iterate over nodes is:
		@verbatim
			for( child = parent->FirstChild(); child; child = child->NextSibling() )
		@endverbatim

		IterateChildren does the same thing with the syntax:
		@verbatim
			child = 0;
			while( child = parent->IterateChildren( child ) )
		@endverbatim

		IterateChildren takes the previous child as input and finds
		the next one. If the previous child is null, it returns the
		first. IterateChildren will return null when done.
	*/
	const TiXmlNode* IterateChildren( const TiXmlNode* previous ) const;
	TiXmlNode* IterateChildren( const TiXmlNode* previous ) {
		return const_cast< TiXmlNode* >( (const_cast< const TiXmlNode* >(this))->IterateChildren( previous ) );
	}

	/// This flavor of IterateChildren searches for children with a particular 'value'
	const TiXmlNode* IterateChildren( const char * value, const TiXmlNode* previous ) const;
	TiXmlNode* IterateChildren( const char * _value, const TiXmlNode* previous ) {
		return const_cast< TiXmlNode* >( (const_cast< const TiXmlNode* >(this))->IterateChildren( _value, previous ) );
	}

    #ifdef TIXML_USE_STL
	const TiXmlNode* IterateChildren( const std::string& _value, const TiXmlNode* previous ) const	{	return IterateChildren (_value.c_str (), previous);	}	///< STL std::string form.
	TiXmlNode* IterateChildren( const std::string& _value, const TiXmlNode* previous ) {	return IterateChildren (_value.c_str (), previous);	}	///< STL std::string form.
	#endif

	/** Add a new node related to this. Adds a child past the LastChild.
		Returns a pointer to the new object or NULL if an error occured.
	*/
	TiXmlNode* InsertEndChild( const TiXmlNode& addThis );


	/** Add a new node related to this. Adds a child past the LastChild.

		NOTE: the node to be added is passed by pointer, and will be
		henceforth owned (and deleted) by tinyXml. This method is efficient
		and avoids an extra copy, but should be used with care as it
		uses a different memory model than the other insert functions.

		@sa InsertEndChild
	*/
	TiXmlNode* LinkEndChild( TiXmlNode* addThis );

	/** Add a new node related to this. Adds a child before the specified child.
		Returns a pointer to the new object or NULL if an error occured.
	*/
	TiXmlNode* InsertBeforeChild( TiXmlNode* beforeThis, const TiXmlNode& addThis );

	/** Add a new node related to this. Adds a child after the specified child.
		Returns a pointer to the new object or NULL if an error occured.
	*/
	TiXmlNode* InsertAfterChild(  TiXmlNode* afterThis, const TiXmlNode& addThis );

	/** Replace a child of this node.
		Returns a pointer to the new object or NULL if an error occured.
	*/
	TiXmlNode* ReplaceChild( TiXmlNode* replaceThis, const TiXmlNode& withThis );

	/// Delete a child of this node.
	bool RemoveChild( TiXmlNode* removeThis );

	/// Navigate to a sibling node.
	const TiXmlNode* PreviousSibling() const			{ return prev; }
	TiXmlNode* PreviousSibling()						{ return prev; }

	/// Navigate to a sibling node.
	const TiXmlNode* PreviousSibling( const char * ) const;
	TiXmlNode* PreviousSibling( const char *_prev ) {
		return const_cast< TiXmlNode* >( (const_cast< const TiXmlNode* >(this))->PreviousSibling( _prev ) );
	}

    #ifdef TIXML_USE_STL
	const TiXmlNode* PreviousSibling( const std::string& _value ) const	{	return PreviousSibling (_value.c_str ());	}	///< STL std::string form.
	TiXmlNode* PreviousSibling( const std::string& _value ) 			{	return PreviousSibling (_value.c_str ());	}	///< STL std::string form.
	const TiXmlNode* NextSibling( const std::string& _value) const		{	return NextSibling (_value.c_str ());	}	///< STL std::string form.
	TiXmlNode* NextSibling( const std::string& _value) 					{	return NextSibling (_value.c_str ());	}	///< STL std::string form.
	#endif

	/// Navigate to a sibling node.
	const TiXmlNode* NextSibling() const				{ return next; }
	TiXmlNode* NextSibling()							{ return next; }

	/// Navigate to a sibling node with the given 'value'.
	const TiXmlNode* NextSibling( const char * ) const;
	TiXmlNode* NextSibling( const char* _next ) {
		return const_cast< TiXmlNode* >( (const_cast< const TiXmlNode* >(this))->NextSibling( _next ) );
	}

	/** Convenience function to get through elements.
		Calls NextSibling and ToElement. Will skip all non-Element
		nodes. Returns 0 if there is not another element.
	*/
	const TiXmlElement* NextSiblingElement() const;
	TiXmlElement* NextSiblingElement() {
		return const_cast< TiXmlElement* >( (const_cast< const TiXmlNode* >(this))->NextSiblingElement() );
	}

	/** Convenience function to get through elements.
		Calls NextSibling and ToElement. Will skip all non-Element
		nodes. Returns 0 if there is not another element.
	*/
	const TiXmlElement* NextSiblingElement( const char * ) const;
	TiXmlElement* NextSiblingElement( const char *_next ) {
		return const_cast< TiXmlElement* >( (const_cast< const TiXmlNode* >(this))->NextSiblingElement( _next ) );
	}

    #ifdef TIXML_USE_STL
	const TiXmlElement* NextSiblingElement( const std::string& _value) const	{	return NextSiblingElement (_value.c_str ());	}	///< STL std::string form.
	TiXmlElement* NextSiblingElement( const std::string& _value)				{	return NextSiblingElement (_value.c_str ());	}	///< STL std::string form.
	#endif

	/// Convenience function to get through elements.
	const TiXmlElement* FirstChildElement()	const;
	TiXmlElement* FirstChildElement() {
		return const_cast< TiXmlElement* >( (const_cast< const TiXmlNode* >(this))->FirstChildElement() );
	}

	/// Convenience function to get through elements.
	const TiXmlElement* FirstChildElement( const char * _value ) const;
	TiXmlElement* FirstChildElement( const char * _value ) {
		return const_cast< TiXmlElement* >( (const_cast< const TiXmlNode* >(this))->FirstChildElement( _value ) );
	}

    #ifdef TIXML_USE_STL
	const TiXmlElement* FirstChildElement( const std::string& _value ) const	{	return FirstChildElement (_value.c_str ());	}	///< STL std::string form.
	TiXmlElement* FirstChildElement( const std::string& _value )				{	return FirstChildElement (_value.c_str ());	}	///< STL std::string form.
	#endif

	/** Query the type (as an enumerated value, above) of this node.
		The possible types are: TINYXML_DOCUMENT, TINYXML_ELEMENT, TINYXML_COMMENT,
								TINYXML_UNKNOWN, TINYXML_TEXT, and TINYXML_DECLARATION.
	*/
	int Type() const	{ return type; }

	/** Return a pointer to the Document this node lives in.
		Returns null if not in a document.
	*/
	const TiXmlDocument* GetDocument() const;
	TiXmlDocument* GetDocument() {
		return const_cast< TiXmlDocument* >( (const_cast< const TiXmlNode* >(this))->GetDocument() );
	}

	/// Returns true if this node has no children.
	bool NoChildren() const						{ return !firstChild; }

	virtual const TiXmlDocument*    ToDocument()    const { return 0; } ///< Cast to a more defined type. Will return null if not of the requested type.
	virtual const TiXmlElement*     ToElement()     const { return 0; } ///< Cast to a more defined type. Will return null if not of the requested type.
	virtual const TiXmlComment*     ToComment()     const { return 0; } ///< Cast to a more defined type. Will return null if not of the requested type.
	virtual const TiXmlUnknown*     ToUnknown()     const { return 0; } ///< Cast to a more defined type. Will return null if not of the requested type.
	virtual const TiXmlText*        ToText()        const { return 0; } ///< Cast to a more defined type. Will return null if not of the requested type.
	virtual const TiXmlDeclaration* ToDeclaration() const { return 0; } ///< Cast to a more defined type. Will return null if not of the requested type.

	virtual TiXmlDocument*          ToDocument()    { return 0; } ///< Cast to a more defined type. Will return null if not of the requested type.
	virtual TiXmlElement*           ToElement()	    { return 0; } ///< Cast to a more defined type. Will return null if not of the requested type.
	virtual TiXmlComment*           ToComment()     { return 0; } ///< Cast to a more defined type. Will return null if not of the requested type.
	virtual TiXmlUnknown*           ToUnknown()	    { return 0; } ///< Cast to a more defined type. Will return null if not of the requested type.
	virtual TiXmlText*	            ToText()        { return 0; } ///< Cast to a more defined type. Will return null if not of the requested type.
	virtual TiXmlDeclaration*       ToDeclaration() { return 0; } ///< Cast to a more defined type. Will return null if not of the requested type.

	/** Create an exact duplicate of this node and return it. The memory must be deleted
		by the caller. 
	*/
	virtual TiXmlNode* Clone() const = 0;

	/** Accept a hierchical visit the nodes in the TinyXML DOM. Every node in the 
		XML tree will be conditionally visited and the host will be called back
		via the TiXmlVisitor interface.

		This is essentially a SAX interface for TinyXML. (Note however it doesn't re-parse
		the XML for the callbacks, so the performance of TinyXML is unchanged by using this
		interface versus any other.)

		The interface has been based on ideas from:

		- http://www.saxproject.org/
		- http://c2.com/cgi/wiki?HierarchicalVisitorPattern 

		Which are both good references for "visiting".

		An example of using Accept():
		@verbatim
		TiXmlPrinter printer;
		tinyxmlDoc.Accept( &printer );
		const char* xmlcstr = printer.CStr();
		@endverbatim
	*/
	virtual bool Accept( TiXmlVisitor* visitor ) const = 0;

protected:
	TiXmlNode( NodeType _type );

	// Copy to the allocated object. Shared functionality between Clone, Copy constructor,
	// and the assignment operator.
	void CopyTo( TiXmlNode* target ) const;

	#ifdef TIXML_USE_STL
	    // The real work of the input operator.
	virtual void StreamIn( std::istream* in, TIXML_STRING* tag ) = 0;
	#endif

	// Figure out what is at *p, and parse it. Returns null if it is not an xml node.
	TiXmlNode* Identify( const char* start, TiXmlEncoding encoding );

	TiXmlNode*		parent;
	NodeType		type;

	TiXmlNode*		firstChild;
	TiXmlNode*		lastChild;

	TIXML_STRING	value;

	TiXmlNode*		prev;
	TiXmlNode*		next;

private:
	TiXmlNode( const TiXmlNode& );				// not implemented.
	void operator=( const TiXmlNode& base );	// not allowed.
};


/** An attribute is a name-value pair. Elements have an arbitrary
	number of attributes, each with a unique name.

	@note The attributes are not TiXmlNodes, since they are not
		  part of the tinyXML document object model. There are other
		  suggested ways to look at this problem.
*/
class TiXmlAttribute : public TiXmlBase
{
	friend class TiXmlAttributeSet;

public:
	/// Construct an empty attribute.
	TiXmlAttribute() : TiXmlBase()
	{
		document = 0;
		prev = next = 0;
	}

	#ifdef TIXML_USE_STL
	/// std::string constructor.
	TiXmlAttribute( const std::string& _name, const std::string& _value )
	{
		name = _name;
		value = _value;
		document = 0;
		prev = next = 0;
	}
	#endif

	/// Construct an attribute with a name and value.
	TiXmlAttribute( const char * _name, const char * _value )
	{
		name = _name;
		value = _value;
		document = 0;
		prev = next = 0;
	}

	const char*		Name()  const		{ return name.c_str(); }		///< Return the name of this attribute.
	const char*		Value() const		{ return value.c_str(); }		///< Return the value of this attribute.
	#ifdef TIXML_USE_STL
	const std::string& ValueStr() const	{ return value; }				///< Return the value of this attribute.
	#endif
	int				IntValue() const;									///< Return the value of this attribute, converted to an integer.
	double			DoubleValue() const;								///< Return the value of this attribute, converted to a double.

	// Get the tinyxml string representation
	const TIXML_STRING& NameTStr() const { return name; }

	/** QueryIntValue examines the value string. It is an alternative to the
		IntValue() method with richer error checking.
		If the value is an integer, it is stored in 'value' and 
		the call returns TIXML_SUCCESS. If it is not
		an integer, it returns TIXML_WRONG_TYPE.

		A specialized but useful call. Note that for success it returns 0,
		which is the opposite of almost all other TinyXml calls.
	*/
	int QueryIntValue( int* _value ) const;
	/// QueryDoubleValue examines the value string. See QueryIntValue().
	int QueryDoubleValue( double* _value ) const;

	void SetName( const char* _name )	{ name = _name; }				///< Set the name of this attribute.
	void SetValue( const char* _value )	{ value = _value; }				///< Set the value.

	void SetIntValue( int _value );										///< Set the value from an integer.
	void SetDoubleValue( double _value );								///< Set the value from a double.

    #ifdef TIXML_USE_STL
	/// STL std::string form.
	void SetName( const std::string& _name )	{ name = _name; }	
	/// STL std::string form.	
	void SetValue( const std::string& _value )	{ value = _value; }
	#endif

	/// Get the next sibling attribute in the DOM. Returns null at end.
	const TiXmlAttribute* Next() const;
	TiXmlAttribute* Next() {
		return const_cast< TiXmlAttribute* >( (const_cast< const TiXmlAttribute* >(this))->Next() ); 
	}

	/// Get the previous sibling attribute in the DOM. Returns null at beginning.
	const TiXmlAttribute* Previous() const;
	TiXmlAttribute* Previous() {
		return const_cast< TiXmlAttribute* >( (const_cast< const TiXmlAttribute* >(this))->Previous() ); 
	}

	bool operator==( const TiXmlAttribute& rhs ) const { return rhs.name == name; }
	bool operator<( const TiXmlAttribute& rhs )	 const { return name < rhs.name; }
	bool operator>( const TiXmlAttribute& rhs )  const { return name > rhs.name; }

	/*	Attribute parsing starts: first letter of the name
						 returns: the next char after the value end quote
	*/
	virtual const char* Parse( const char* p, TiXmlParsingData* data, TiXmlEncoding encoding );

	// Prints this Attribute to a FILE stream.
	virtual void Print( FILE* cfile, int depth ) const {
		Print( cfile, depth, 0 );
	}
	void Print( FILE* cfile, int depth, TIXML_STRING* str ) const;

	// [internal use]
	// Set the document pointer so the attribute can report errors.
	void SetDocument( TiXmlDocument* doc )	{ document = doc; }

private:
	TiXmlAttribute( const TiXmlAttribute& );				// not implemented.
	void operator=( const TiXmlAttribute& base );	// not allowed.

	TiXmlDocument*	document;	// A pointer back to a document, for error reporting.
	TIXML_STRING name;
	TIXML_STRING value;
	TiXmlAttribute*	prev;
	TiXmlAttribute*	next;
};


/*	A class used to manage a group of attributes.
	It is only used internally, both by the ELEMENT and the DECLARATION.
	
	The set can be changed transparent to the Element and Declaration
	classes that use it, but NOT transparent to the Attribute
	which has to implement a next() and previous() method. Which makes
	it a bit problematic and prevents the use of STL.

	This version is implemented with circular lists because:
		- I like circular lists
		- it demonstrates some independence from the (typical) doubly linked list.
*/
class TiXmlAttributeSet
{
public:
	TiXmlAttributeSet();
	~TiXmlAttributeSet();

	void Add( TiXmlAttribute* attribute );
	void Remove( TiXmlAttribute* attribute );

	const TiXmlAttribute* First()	const	{ return ( sentinel.next == &sentinel ) ? 0 : sentinel.next; }
	TiXmlAttribute* First()					{ return ( sentinel.next == &sentinel ) ? 0 : sentinel.next; }
	const TiXmlAttribute* Last() const		{ return ( sentinel.prev == &sentinel ) ? 0 : sentinel.prev; }
	TiXmlAttribute* Last()					{ return ( sentinel.prev == &sentinel ) ? 0 : sentinel.prev; }

	TiXmlAttribute*	Find( const char* _name ) const;
	TiXmlAttribute* FindOrCreate( const char* _name );

#	ifdef TIXML_USE_STL
	TiXmlAttribute*	Find( const std::string& _name ) const;
	TiXmlAttribute* FindOrCreate( const std::string& _name );
#	endif


private:
	//*ME:	Because of hidden/disabled copy-construktor in TiXmlAttribute (sentinel-element),
	//*ME:	this class must be also use a hidden/disabled copy-constructor !!!
	TiXmlAttributeSet( const TiXmlAttributeSet& );	// not allowed
	void operator=( const TiXmlAttributeSet& );	// not allowed (as TiXmlAttribute)

	TiXmlAttribute sentinel;
};


/** The element is a container class. It has a value, the element name,
	and can contain other elements, text, comments, and unknowns.
	Elements also contain an arbitrary number of attributes.
*/
class TiXmlElement : public TiXmlNode
{
public:
	/// Construct an element.
	TiXmlElement (const char * in_value);

	#ifdef TIXML_USE_STL
	/// std::string constructor.
	TiXmlElement( const std::string& _value );
	#endif

	TiXmlElement( const TiXmlElement& );

	TiXmlElement& operator=( const TiXmlElement& base );

	virtual ~TiXmlElement();

	/** Given an attribute name, Attribute() returns the value
		for the attribute of that name, or null if none exists.
	*/
	const char* Attribute( const char* name ) const;

	/** Given an attribute name, Attribute() returns the value
		for the attribute of that name, or null if none exists.
		If the attribute exists and can be converted to an integer,
		the integer value will be put in the return 'i', if 'i'
		is non-null.
	*/
	const char* Attribute( const char* name, int* i ) const;

	/** Given an attribute name, Attribute() returns the value
		for the attribute of that name, or null if none exists.
		If the attribute exists and can be converted to an double,
		the double value will be put in the return 'd', if 'd'
		is non-null.
	*/
	const char* Attribute( const char* name, double* d ) const;

	/** QueryIntAttribute examines the attribute - it is an alternative to the
		Attribute() method with richer error checking.
		If the attribute is an integer, it is stored in 'value' and 
		the call returns TIXML_SUCCESS. If it is not
		an integer, it returns TIXML_WRONG_TYPE. If the attribute
		does not exist, then TIXML_NO_ATTRIBUTE is returned.
	*/	
	int QueryIntAttribute( const char* name, int* _value ) const;
	/// QueryUnsignedAttribute examines the attribute - see QueryIntAttribute().
	int QueryUnsignedAttribute( const char* name, unsigned* _value ) const;
	/** QueryBoolAttribute examines the attribute - see QueryIntAttribute(). 
		Note that '1', 'true', or 'yes' are considered true, while '0', 'false'
		and 'no' are considered false.
	*/
	int QueryBoolAttribute( const char* name, bool* _value ) const;
	/// QueryDoubleAttribute examines the attribute - see QueryIntAttribute().
	int QueryDoubleAttribute( const char* name, double* _value ) const;
	/// QueryFloatAttribute examines the attribute - see QueryIntAttribute().
	int QueryFloatAttribute( const char* name, float* _value ) const {
		double d;
		int result = QueryDoubleAttribute( name, &d );
		if ( result == TIXML_SUCCESS ) {
			*_value = (float)d;
		}
		return result;
	}

    #ifdef TIXML_USE_STL
	/// QueryStringAttribute examines the attribute - see QueryIntAttribute().
	int QueryStringAttribute( const char* name, std::string* _value ) const {
		const char* cstr = Attribute( name );
		if ( cstr ) {
			*_value = std::string( cstr );
			return TIXML_SUCCESS;
		}
		return TIXML_NO_ATTRIBUTE;
	}

	/** Template form of the attribute query which will try to read the
		attribute into the specified type. Very easy, very powerful, but
		be careful to make sure to call this with the correct type.
		
		NOTE: This method doesn't work correctly for 'string' types that contain spaces.

		@return TIXML_SUCCESS, TIXML_WRONG_TYPE, or TIXML_NO_ATTRIBUTE
	*/
	template< typename T > int QueryValueAttribute( const std::string& name, T* outValue ) const
	{
		const TiXmlAttribute* node = attributeSet.Find( name );
		if ( !node )
			return TIXML_NO_ATTRIBUTE;

		std::stringstream sstream( node->ValueStr() );
		sstream >> *outValue;
		if ( !sstream.fail() )
			return TIXML_SUCCESS;
		return TIXML_WRONG_TYPE;
	}

	int QueryValueAttribute( const std::string& name, std::string* outValue ) const
	{
		const TiXmlAttribute* node = attributeSet.Find( name );
		if ( !node )
			return TIXML_NO_ATTRIBUTE;
		*outValue = node->ValueStr();
		return TIXML_SUCCESS;
	}
	#endif

	/** Sets an attribute of name to a given value. The attribute
		will be created if it does not exist, or changed if it does.
	*/
	void SetAttribute( const char* name, const char * _value );

    #ifdef TIXML_USE_STL
	const std::string* Attribute( const std::string& name ) const;
	const std::string* Attribute( const std::string& name, int* i ) const;
	const std::string* Attribute( const std::string& name, double* d ) const;
	int QueryIntAttribute( const std::string& name, int* _value ) const;
	int QueryDoubleAttribute( const std::string& name, double* _value ) const;

	/// STL std::string form.
	void SetAttribute( const std::string& name, const std::string& _value );
	///< STL std::string form.
	void SetAttribute( const std::string& name, int _value );
	///< STL std::string form.
	void SetDoubleAttribute( const std::string& name, double value );
	#endif

	/** Sets an attribute of name to a given value. The attribute
		will be created if it does not exist, or changed if it does.
	*/
	void SetAttribute( const char * name, int value );

	/** Sets an attribute of name to a given value. The attribute
		will be created if it does not exist, or changed if it does.
	*/
	void SetDoubleAttribute( const char * name, double value );

	/** Deletes an attribute with the given name.
	*/
	void RemoveAttribute( const char * name );
    #ifdef TIXML_USE_STL
	void RemoveAttribute( const std::string& name )	{	RemoveAttribute (name.c_str ());	}	///< STL std::string form.
	#endif

	const TiXmlAttribute* FirstAttribute() const	{ return attributeSet.First(); }		///< Access the first attribute in this element.
	TiXmlAttribute* FirstAttribute() 				{ return attributeSet.First(); }
	const TiXmlAttribute* LastAttribute()	const 	{ return attributeSet.Last(); }		///< Access the last attribute in this element.
	TiXmlAttribute* LastAttribute()					{ return attributeSet.Last(); }

	/** Convenience function for easy access to the text inside an element. Although easy
		and concise, GetText() is limited compared to getting the TiXmlText child
		and accessing it directly.
	
		If the first child of 'this' is a TiXmlText, the GetText()
		returns the character string of the Text node, else null is returned.

		This is a convenient method for getting the text of simple contained text:
		@verbatim
		<foo>This is text</foo>
		const char* str = fooElement->GetText();
		@endverbatim

		'str' will be a pointer to "This is text". 
		
		Note that this function can be misleading. If the element foo was created from
		this XML:
		@verbatim
		<foo><b>This is text</b></foo> 
		@endverbatim

		then the value of str would be null. The first child node isn't a text node, it is
		another element. From this XML:
		@verbatim
		<foo>This is <b>text</b></foo> 
		@endverbatim
		GetText() will return "This is ".

		WARNING: GetText() accesses a child node - don't become confused with the 
				 similarly named TiXmlHandle::Text() and TiXmlNode::ToText() which are 
				 safe type casts on the referenced node.
	*/
	const char* GetText() const;

	/// Creates a new Element and returns it - the returned element is a copy.
	virtual TiXmlNode* Clone() const;
	// Print the Element to a FILE stream.
	virtual void Print( FILE* cfile, int depth ) const;

	/*	Attribtue parsing starts: next char past '<'
						 returns: next char past '>'
	*/
	virtual const char* Parse( const char* p, TiXmlParsingData* data, TiXmlEncoding encoding );

	virtual const TiXmlElement*     ToElement()     const { return this; } ///< Cast to a more defined type. Will return null not of the requested type.
	virtual TiXmlElement*           ToElement()	          { return this; } ///< Cast to a more defined type. Will return null not of the requested type.

	/** Walk the XML tree visiting this node and all of its children. 
	*/
	virtual bool Accept( TiXmlVisitor* visitor ) const;

protected:

	void CopyTo( TiXmlElement* target ) const;
	void ClearThis();	// like clear, but initializes 'this' object as well

	// Used to be public [internal use]
	#ifdef TIXML_USE_STL
	virtual void StreamIn( std::istream * in, TIXML_STRING * tag );
	#endif
	/*	[internal use]
		Reads the "value" of the element -- another element, or text.
		This should terminate with the current end tag.
	*/
	const char* ReadValue( const char* in, TiXmlParsingData* prevData, TiXmlEncoding encoding );

private:
	TiXmlAttributeSet attributeSet;
};


/**	An XML comment.
*/
class TiXmlComment : public TiXmlNode
{
public:
	/// Constructs an empty comment.
	TiXmlComment() : TiXmlNode( TiXmlNode::TINYXML_COMMENT ) {}
	/// Construct a comment from text.
	TiXmlComment( const char* _value ) : TiXmlNode( TiXmlNode::TINYXML_COMMENT ) {
		SetValue( _value );
	}
	TiXmlComment( const TiXmlComment& );
	TiXmlComment& operator=( const TiXmlComment& base );

	virtual ~TiXmlComment()	{}

	/// Returns a copy of this Comment.
	virtual TiXmlNode* Clone() const;
	// Write this Comment to a FILE stream.
	virtual void Print( FILE* cfile, int depth ) const;

	/*	Attribtue parsing starts: at the ! of the !--
						 returns: next char past '>'
	*/
	virtual const char* Parse( const char* p, TiXmlParsingData* data, TiXmlEncoding encoding );

	virtual const TiXmlComment*  ToComment() const	{ return this; } ///< Cast to a more defined type. Will return null not of the requested type.
	virtual		  TiXmlComment*  ToComment()		{ return this; } ///< Cast to a more defined type. Will return null not of the requested type.

	/** Walk the XML tree visiting this node and all of its children. 
	*/
	virtual bool Accept( TiXmlVisitor* visitor ) const;

protected:
	void CopyTo( TiXmlComment* target ) const;

	// used to be public
	#ifdef TIXML_USE_STL
	virtual void StreamIn( std::istream * in, TIXML_STRING * tag );
	#endif
//	virtual void StreamOut( TIXML_OSTREAM * out ) const;

private:

};


/** XML text. A text node can have 2 ways to output the next. "normal" output 
	and CDATA. It will default to the mode it was parsed from the XML file and
	you generally want to leave it alone, but you can change the output mode with 
	SetCDATA() and query it with CDATA().
*/
class TiXmlText : public TiXmlNode
{
	friend class TiXmlElement;
public:
	/** Constructor for text element. By default, it is treated as 
		normal, encoded text. If you want it be output as a CDATA text
		element, set the parameter _cdata to 'true'
	*/
	TiXmlText (const char * initValue ) : TiXmlNode (TiXmlNode::TINYXML_TEXT)
	{
		SetValue( initValue );
		cdata = false;
	}
	virtual ~TiXmlText() {}

	#ifdef TIXML_USE_STL
	/// Constructor.
	TiXmlText( const std::string& initValue ) : TiXmlNode (TiXmlNode::TINYXML_TEXT)
	{
		SetValue( initValue );
		cdata = false;
	}
	#endif

	TiXmlText( const TiXmlText& copy ) : TiXmlNode( TiXmlNode::TINYXML_TEXT )	{ copy.CopyTo( this ); }
	TiXmlText& operator=( const TiXmlText& base )							 	{ base.CopyTo( this ); return *this; }

	// Write this text object to a FILE stream.
	virtual void Print( FILE* cfile, int depth ) const;

	/// Queries whether this represents text using a CDATA section.
	bool CDATA() const				{ return cdata; }
	/// Turns on or off a CDATA representation of text.
	void SetCDATA( bool _cdata )	{ cdata = _cdata; }

	virtual const char* Parse( const char* p, TiXmlParsingData* data, TiXmlEncoding encoding );

	virtual const TiXmlText* ToText() const { return this; } ///< Cast to a more defined type. Will return null not of the requested type.
	virtual TiXmlText*       ToText()       { return this; } ///< Cast to a more defined type. Will return null not of the requested type.

	/** Walk the XML tree visiting this node and all of its children. 
	*/
	virtual bool Accept( TiXmlVisitor* content ) const;

protected :
	///  [internal use] Creates a new Element and returns it.
	virtual TiXmlNode* Clone() const;
	void CopyTo( TiXmlText* target ) const;

	bool Blank() const;	// returns true if all white space and new lines
	// [internal use]
	#ifdef TIXML_USE_STL
	virtual void StreamIn( std::istream * in, TIXML_STRING * tag );
	#endif

private:
	bool cdata;			// true if this should be input and output as a CDATA style text element
};


/** In correct XML the declaration is the first entry in the file.
	@verbatim
		<?xml version="1.0" standalone="yes"?>
	@endverbatim

	TinyXml will happily read or write files without a declaration,
	however. There are 3 possible attributes to the declaration:
	version, encoding, and standalone.

	Note: In this version of the code, the attributes are
	handled as special cases, not generic attributes, simply
	because there can only be at most 3 and they are always the same.
*/
class TiXmlDeclaration : public TiXmlNode
{
public:
	/// Construct an empty declaration.
	TiXmlDeclaration()   : TiXmlNode( TiXmlNode::TINYXML_DECLARATION ) {}

#ifdef TIXML_USE_STL
	/// Constructor.
	TiXmlDeclaration(	const std::string& _version,
						const std::string& _encoding,
						const std::string& _standalone );
#endif

	/// Construct.
	TiXmlDeclaration(	const char* _version,
						const char* _encoding,
						const char* _standalone );

	TiXmlDeclaration( const TiXmlDeclaration& copy );
	TiXmlDeclaration& operator=( const TiXmlDeclaration& copy );

	virtual ~TiXmlDeclaration()	{}

	/// Version. Will return an empty string if none was found.
	const char *Version() const			{ return version.c_str (); }
	/// Encoding. Will return an empty string if none was found.
	const char *Encoding() const		{ return encoding.c_str (); }
	/// Is this a standalone document?
	const char *Standalone() const		{ return standalone.c_str (); }

	/// Creates a copy of this Declaration and returns it.
	virtual TiXmlNode* Clone() const;
	// Print this declaration to a FILE stream.
	virtual void Print( FILE* cfile, int depth, TIXML_STRING* str ) const;
	virtual void Print( FILE* cfile, int depth ) const {
		Print( cfile, depth, 0 );
	}

	virtual const char* Parse( const char* p, TiXmlParsingData* data, TiXmlEncoding encoding );

	virtual const TiXmlDeclaration* ToDeclaration() const { return this; } ///< Cast to a more defined type. Will return null not of the requested type.
	virtual TiXmlDeclaration*       ToDeclaration()       { return this; } ///< Cast to a more defined type. Will return null not of the requested type.

	/** Walk the XML tree visiting this node and all of its children. 
	*/
	virtual bool Accept( TiXmlVisitor* visitor ) const;

protected:
	void CopyTo( TiXmlDeclaration* target ) const;
	// used to be public
	#ifdef TIXML_USE_STL
	virtual void StreamIn( std::istream * in, TIXML_STRING * tag );
	#endif

private:

	TIXML_STRING version;
	TIXML_STRING encoding;
	TIXML_STRING standalone;
};


/** Any tag that tinyXml doesn't recognize is saved as an
	unknown. It is a tag of text, but should not be modified.
	It will be written back to the XML, unchanged, when the file
	is saved.

	DTD tags get thrown into TiXmlUnknowns.
*/
class TiXmlUnknown : public TiXmlNode
{
public:
	TiXmlUnknown() : TiXmlNode( TiXmlNode::TINYXML_UNKNOWN )	{}
	virtual ~TiXmlUnknown() {}

	TiXmlUnknown( const TiXmlUnknown& copy ) : TiXmlNode( TiXmlNode::TINYXML_UNKNOWN )		{ copy.CopyTo( this ); }
	TiXmlUnknown& operator=( const TiXmlUnknown& copy )										{ copy.CopyTo( this ); return *this; }

	/// Creates a copy of this Unknown and returns it.
	virtual TiXmlNode* Clone() const;
	// Print this Unknown to a FILE stream.
	virtual void Print( FILE* cfile, int depth ) const;

	virtual const char* Parse( const char* p, TiXmlParsingData* data, TiXmlEncoding encoding );

	virtual const TiXmlUnknown*     ToUnknown()     const	{ return this; } ///< Cast to a more defined type. Will return null not of the requested type.
	virtual TiXmlUnknown*           ToUnknown()				{ return this; } ///< Cast to a more defined type. Will return null not of the requested type.

	/** Walk the XML tree visiting this node and all of its children. 
	*/
	virtual bool Accept( TiXmlVisitor* content ) const;

protected:
	void CopyTo( TiXmlUnknown* target ) const;

	#ifdef TIXML_USE_STL
	virtual void StreamIn( std::istream * in, TIXML_STRING * tag );
	#endif

private:

};


/** Always the top level node. A document binds together all the
	XML pieces. It can be saved, loaded, and printed to the screen.
	The 'value' of a document node is the xml file name.
*/
class TiXmlDocument : public TiXmlNode
{
public:
	/// Create an empty document, that has no name.
	TiXmlDocument();
	/// Create a document with a name. The name of the document is also the filename of the xml.
	TiXmlDocument( const char * documentName );

	#ifdef TIXML_USE_STL
	/// Constructor.
	TiXmlDocument( const std::string& documentName );
	#endif

	TiXmlDocument( const TiXmlDocument& copy );
	TiXmlDocument& operator=( const TiXmlDocument& copy );

	virtual ~TiXmlDocument() {}

	/** Load a file using the current document value.
		Returns true if successful. Will delete any existing
		document data before loading.
	*/
	bool LoadFile( TiXmlEncoding encoding = TIXML_DEFAULT_ENCODING );
	/// Save a file using the current document value. Returns true if successful.
	bool SaveFile() const;
	/// Load a file using the given filename. Returns true if successful.
	bool LoadFile( const char * filename, TiXmlEncoding encoding = TIXML_DEFAULT_ENCODING );
	/// Save a file using the given filename. Returns true if successful.
	bool SaveFile( const char * filename ) const;
	/** Load a file using the given FILE*. Returns true if successful. Note that this method
		doesn't stream - the entire object pointed at by the FILE*
		will be interpreted as an XML file. TinyXML doesn't stream in XML from the current
		file location. Streaming may be added in the future.
	*/
	bool LoadFile( FILE*, TiXmlEncoding encoding = TIXML_DEFAULT_ENCODING );
	/// Save a file using the given FILE*. Returns true if successful.
	bool SaveFile( FILE* ) const;

	#ifdef TIXML_USE_STL
	bool LoadFile( const std::string& filename, TiXmlEncoding encoding = TIXML_DEFAULT_ENCODING )			///< STL std::string version.
	{
		return LoadFile( filename.c_str(), encoding );
	}
	bool SaveFile( const std::string& filename ) const		///< STL std::string version.
	{
		return SaveFile( filename.c_str() );
	}
	#endif

	/** Parse the given null terminated block of xml data. Passing in an encoding to this
		method (either TIXML_ENCODING_LEGACY or TIXML_ENCODING_UTF8 will force TinyXml
		to use that encoding, regardless of what TinyXml might otherwise try to detect.
	*/
	virtual const char* Parse( const char* p, TiXmlParsingData* data = 0, TiXmlEncoding encoding = TIXML_DEFAULT_ENCODING );

	/** Get the root element -- the only top level element -- of the document.
		In well formed XML, there should only be one. TinyXml is tolerant of
		multiple elements at the document level.
	*/
	const TiXmlElement* RootElement() const		{ return FirstChildElement(); }
	TiXmlElement* RootElement()					{ return FirstChildElement(); }

	/** If an error occurs, Error will be set to true. Also,
		- The ErrorId() will contain the integer identifier of the error (not generally useful)
		- The ErrorDesc() method will return the name of the error. (very useful)
		- The ErrorRow() and ErrorCol() will return the location of the error (if known)
	*/	
	bool Error() const						{ return error; }

	/// Contains a textual (english) description of the error if one occurs.
	const char * ErrorDesc() const	{ return errorDesc.c_str (); }

	/** Generally, you probably want the error string ( ErrorDesc() ). But if you
		prefer the ErrorId, this function will fetch it.
	*/
	int ErrorId()	const				{ return errorId; }

	/** Returns the location (if known) of the error. The first column is column 1, 
		and the first row is row 1. A value of 0 means the row and column wasn't applicable
		(memory errors, for example, have no row/column) or the parser lost the error. (An
		error in the error reporting, in that case.)

		@sa SetTabSize, Row, Column
	*/
	int ErrorRow() const	{ return errorLocation.row+1; }
	int ErrorCol() const	{ return errorLocation.col+1; }	///< The column where the error occured. See ErrorRow()

	/** SetTabSize() allows the error reporting functions (ErrorRow() and ErrorCol())
		to report the correct values for row and column. It does not change the output
		or input in any way.
		
		By calling this method, with a tab size
		greater than 0, the row and column of each node and attribute is stored
		when the file is loaded. Very useful for tracking the DOM back in to
		the source file.

		The tab size is required for calculating the location of nodes. If not
		set, the default of 4 is used. The tabsize is set per document. Setting
		the tabsize to 0 disables row/column tracking.

		Note that row and column tracking is not supported when using operator>>.

		The tab size needs to be enabled before the parse or load. Correct usage:
		@verbatim
		TiXmlDocument doc;
		doc.SetTabSize( 8 );
		doc.Load( "myfile.xml" );
		@endverbatim

		@sa Row, Column
	*/
	void SetTabSize( int _tabsize )		{ tabsize = _tabsize; }

	int TabSize() const	{ return tabsize; }

	/** If you have handled the error, it can be reset with this call. The error
		state is automatically cleared if you Parse a new XML block.
	*/
	void ClearError()						{	error = false; 
												errorId = 0; 
												errorDesc = ""; 
												errorLocation.row = errorLocation.col = 0; 
												//errorLocation.last = 0; 
											}

	/** Write the document to standard out using formatted printing ("pretty print"). */
	void Print() const						{ Print( stdout, 0 ); }

	/* Write the document to a string using formatted printing ("pretty print"). This
		will allocate a character array (new char[]) and return it as a pointer. The
		calling code pust call delete[] on the return char* to avoid a memory leak.
	*/
	//char* PrintToMemory() const; 

	/// Print this Document to a FILE stream.
	virtual void Print( FILE* cfile, int depth = 0 ) const;
	// [internal use]
	void SetError( int err, const char* errorLocation, TiXmlParsingData* prevData, TiXmlEncoding encoding );

	virtual const TiXmlDocument*    ToDocument()    const { return this; } ///< Cast to a more defined type. Will return null not of the requested type.
	virtual TiXmlDocument*          ToDocument()          { return this; } ///< Cast to a more defined type. Will return null not of the requested type.

	/** Walk the XML tree visiting this node and all of its children. 
	*/
	virtual bool Accept( TiXmlVisitor* content ) const;

protected :
	// [internal use]
	virtual TiXmlNode* Clone() const;
	#ifdef TIXML_USE_STL
	virtual void StreamIn( std::istream * in, TIXML_STRING * tag );
	#endif

private:
	void CopyTo( TiXmlDocument* target ) const;

	bool error;
	int  errorId;
	TIXML_STRING errorDesc;
	int tabsize;
	TiXmlCursor errorLocation;
	bool useMicrosoftBOM;		// the UTF-8 BOM were found when read. Note this, and try to write.
};


/**
	A TiXmlHandle is a class that wraps a node pointer with null checks; this is
	an incredibly useful thing. Note that TiXmlHandle is not part of the TinyXml
	DOM structure. It is a separate utility class.

	Take an example:
	@verbatim
	<Document>
		<Element attributeA = "valueA">
			<Child attributeB = "value1" />
			<Child attributeB = "value2" />
		</Element>
	<Document>
	@endverbatim

	Assuming you want the value of "attributeB" in the 2nd "Child" element, it's very 
	easy to write a *lot* of code that looks like:

	@verbatim
	TiXmlElement* root = document.FirstChildElement( "Document" );
	if ( root )
	{
		TiXmlElement* element = root->FirstChildElement( "Element" );
		if ( element )
		{
			TiXmlElement* child = element->FirstChildElement( "Child" );
			if ( child )
			{
				TiXmlElement* child2 = child->NextSiblingElement( "Child" );
				if ( child2 )
				{
					// Finally do something useful.
	@endverbatim

	And that doesn't even cover "else" cases. TiXmlHandle addresses the verbosity
	of such code. A TiXmlHandle checks for null	pointers so it is perfectly safe 
	and correct to use:

	@verbatim
	TiXmlHandle docHandle( &document );
	TiXmlElement* child2 = docHandle.FirstChild( "Document" ).FirstChild( "Element" ).Child( "Child", 1 ).ToElement();
	if ( child2 )
	{
		// do something useful
	@endverbatim

	Which is MUCH more concise and useful.

	It is also safe to copy handles - internally they are nothing more than node pointers.
	@verbatim
	TiXmlHandle handleCopy = handle;
	@endverbatim

	What they should not be used for is iteration:

	@verbatim
	int i=0; 
	while ( true )
	{
		TiXmlElement* child = docHandle.FirstChild( "Document" ).FirstChild( "Element" ).Child( "Child", i ).ToElement();
		if ( !child )
			break;
		// do something
		++i;
	}
	@endverbatim

	It seems reasonable, but it is in fact two embedded while loops. The Child method is 
	a linear walk to find the element, so this code would iterate much more than it needs 
	to. Instead, prefer:

	@verbatim
	TiXmlElement* child = docHandle.FirstChild( "Document" ).FirstChild( "Element" ).FirstChild( "Child" ).ToElement();

	for( child; child; child=child->NextSiblingElement() )
	{
		// do something
	}
	@endverbatim
*/
class TiXmlHandle
{
public:
	/// Create a handle from any node (at any depth of the tree.) This can be a null pointer.
	TiXmlHandle( TiXmlNode* _node )					{ this->node = _node; }
	/// Copy constructor
	TiXmlHandle( const TiXmlHandle& ref )			{ this->node = ref.node; }
	TiXmlHandle operator=( const TiXmlHandle& ref ) { if ( &ref != this ) this->node = ref.node; return *this; }

	/// Return a handle to the first child node.
	TiXmlHandle FirstChild() const;
	/// Return a handle to the first child node with the given name.
	TiXmlHandle FirstChild( const char * value ) const;
	/// Return a handle to the first child element.
	TiXmlHandle FirstChildElement() const;
	/// Return a handle to the first child element with the given name.
	TiXmlHandle FirstChildElement( const char * value ) const;

	/** Return a handle to the "index" child with the given name. 
		The first child is 0, the second 1, etc.
	*/
	TiXmlHandle Child( const char* value, int index ) const;
	/** Return a handle to the "index" child. 
		The first child is 0, the second 1, etc.
	*/
	TiXmlHandle Child( int index ) const;
	/** Return a handle to the "index" child element with the given name. 
		The first child element is 0, the second 1, etc. Note that only TiXmlElements
		are indexed: other types are not counted.
	*/
	TiXmlHandle ChildElement( const char* value, int index ) const;
	/** Return a handle to the "index" child element. 
		The first child element is 0, the second 1, etc. Note that only TiXmlElements
		are indexed: other types are not counted.
	*/
	TiXmlHandle ChildElement( int index ) const;

	#ifdef TIXML_USE_STL
	TiXmlHandle FirstChild( const std::string& _value ) const				{ return FirstChild( _value.c_str() ); }
	TiXmlHandle FirstChildElement( const std::string& _value ) const		{ return FirstChildElement( _value.c_str() ); }

	TiXmlHandle Child( const std::string& _value, int index ) const			{ return Child( _value.c_str(), index ); }
	TiXmlHandle ChildElement( const std::string& _value, int index ) const	{ return ChildElement( _value.c_str(), index ); }
	#endif

	/** Return the handle as a TiXmlNode. This may return null.
	*/
	TiXmlNode* ToNode() const			{ return node; } 
	/** Return the handle as a TiXmlElement. This may return null.
	*/
	TiXmlElement* ToElement() const		{ return ( ( node && node->ToElement() ) ? node->ToElement() : 0 ); }
	/**	Return the handle as a TiXmlText. This may return null.
	*/
	TiXmlText* ToText() const			{ return ( ( node && node->ToText() ) ? node->ToText() : 0 ); }
	/** Return the handle as a TiXmlUnknown. This may return null.
	*/
	TiXmlUnknown* ToUnknown() const		{ return ( ( node && node->ToUnknown() ) ? node->ToUnknown() : 0 ); }

	/** @deprecated use ToNode. 
		Return the handle as a TiXmlNode. This may return null.
	*/
	TiXmlNode* Node() const			{ return ToNode(); } 
	/** @deprecated use ToElement. 
		Return the handle as a TiXmlElement. This may return null.
	*/
	TiXmlElement* Element() const	{ return ToElement(); }
	/**	@deprecated use ToText()
		Return the handle as a TiXmlText. This may return null.
	*/
	TiXmlText* Text() const			{ return ToText(); }
	/** @deprecated use ToUnknown()
		Return the handle as a TiXmlUnknown. This may return null.
	*/
	TiXmlUnknown* Unknown() const	{ return ToUnknown(); }

private:
	TiXmlNode* node;
};


/** Print to memory functionality. The TiXmlPrinter is useful when you need to:

	-# Print to memory (especially in non-STL mode)
	-# Control formatting (line endings, etc.)

	When constructed, the TiXmlPrinter is in its default "pretty printing" mode.
	Before calling Accept() you can call methods to control the printing
	of the XML document. After TiXmlNode::Accept() is called, the printed document can
	be accessed via the CStr(), Str(), and Size() methods.

	TiXmlPrinter uses the Visitor API.
	@verbatim
	TiXmlPrinter printer;
	printer.SetIndent( "\t" );

	doc.Accept( &printer );
	fprintf( stdout, "%s", printer.CStr() );
	@endverbatim
*/
class TiXmlPrinter : public TiXmlVisitor
{
public:
	TiXmlPrinter() : depth( 0 ), simpleTextPrint( false ),
					 buffer(), indent( "    " ), lineBreak( "\n" ) {}

	virtual bool VisitEnter( const TiXmlDocument& doc );
	virtual bool VisitExit( const TiXmlDocument& doc );

	virtual bool VisitEnter( const TiXmlElement& element, const TiXmlAttribute* firstAttribute );
	virtual bool VisitExit( const TiXmlElement& element );

	virtual bool Visit( const TiXmlDeclaration& declaration );
	virtual bool Visit( const TiXmlText& text );
	virtual bool Visit( const TiXmlComment& comment );
	virtual bool Visit( const TiXmlUnknown& unknown );

	/** Set the indent characters for printing. By default 4 spaces
		but tab (\t) is also useful, or null/empty string for no indentation.
	*/
	void SetIndent( const char* _indent )			{ indent = _indent ? _indent : "" ; }
	/// Query the indention string.
	const char* Indent()							{ return indent.c_str(); }
	/** Set the line breaking string. By default set to newline (\n). 
		Some operating systems prefer other characters, or can be
		set to the null/empty string for no indenation.
	*/
	void SetLineBreak( const char* _lineBreak )		{ lineBreak = _lineBreak ? _lineBreak : ""; }
	/// Query the current line breaking string.
	const char* LineBreak()							{ return lineBreak.c_str(); }

	/** Switch over to "stream printing" which is the most dense formatting without 
		linebreaks. Common when the XML is needed for network transmission.
	*/
	void SetStreamPrinting()						{ indent = "";
													  lineBreak = "";
													}	
	/// Return the result.
	const char* CStr()								{ return buffer.c_str(); }
	/// Return the length of the result string.
	size_t Size()									{ return buffer.size(); }

	#ifdef TIXML_USE_STL
	/// Return the result.
	const std::string& Str()						{ return buffer; }
	#endif

private:
	void DoIndent()	{
		for( int i=0; i<depth; ++i )
			buffer += indent;
	}
	void DoLineBreak() {
		buffer += lineBreak;
	}

	int depth;
	bool simpleTextPrint;
	TIXML_STRING buffer;
	TIXML_STRING indent;
	TIXML_STRING lineBreak;
};


#ifdef _MSC_VER
#pragma warning( pop )
#endif

#endif
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PetriCalc-master/tinyxmlerror.cpp/*
www.sourceforge.net/projects/tinyxml
Original code (2.0 and earlier )copyright (c) 2000-2006 Lee Thomason (www.grinninglizard.com)

This software is provided 'as-is', without any express or implied 
warranty. In no event will the authors be held liable for any 
damages arising from the use of this software.

Permission is granted to anyone to use this software for any 
purpose, including commercial applications, and to alter it and 
redistribute it freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must
not claim that you wrote the original software. If you use this
software in a product, an acknowledgment in the product documentation
would be appreciated but is not required.

2. Altered source versions must be plainly marked as such, and
must not be misrepresented as being the original software.

3. This notice may not be removed or altered from any source
distribution.
*/

#include "tinyxml.h"

// The goal of the seperate error file is to make the first
// step towards localization. tinyxml (currently) only supports
// english error messages, but the could now be translated.
//
// It also cleans up the code a bit.
//

const char* TiXmlBase::errorString[ TiXmlBase::TIXML_ERROR_STRING_COUNT ] =
{
    "No error",
    "Error",
    "Failed to open file",
    "Error parsing Element.",
    "Failed to read Element name",
    "Error reading Element value.",
    "Error reading Attributes.",
    "Error: empty tag.",
    "Error reading end tag.",
    "Error parsing Unknown.",
    "Error parsing Comment.",
    "Error parsing Declaration.",
    "Error document empty.",
    "Error null (0) or unexpected EOF found in input stream.",
    "Error parsing CDATA.",
    "Error when TiXmlDocument added to document, because TiXmlDocument can only be at the root.",
};
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PetriCalc-master/tinyxmlparser.cpp/*
www.sourceforge.net/projects/tinyxml
Original code by Lee Thomason (www.grinninglizard.com)

This software is provided 'as-is', without any express or implied 
warranty. In no event will the authors be held liable for any 
damages arising from the use of this software.

Permission is granted to anyone to use this software for any 
purpose, including commercial applications, and to alter it and 
redistribute it freely, subject to the following restrictions:

1. The origin of this software must not be misrepresented; you must 
not claim that you wrote the original software. If you use this
software in a product, an acknowledgment in the product documentation
would be appreciated but is not required.

2. Altered source versions must be plainly marked as such, and 
must not be misrepresented as being the original software.

3. This notice may not be removed or altered from any source 
distribution.
*/

#include <ctype.h>
#include <stddef.h>

#include "tinyxml.h"

//#define DEBUG_PARSER
#if defined( DEBUG_PARSER )
#   if defined( DEBUG ) && defined( _MSC_VER )
#       include <windows.h>
#       define TIXML_LOG OutputDebugString
#   else
#       define TIXML_LOG printf
#   endif
#endif

// Note tha "PutString" hardcodes the same list. This
// is less flexible than it appears. Changing the entries
// or order will break putstring.   
TiXmlBase::Entity TiXmlBase::entity[ TiXmlBase::NUM_ENTITY ] = 
{
    { "&amp;",  5, '&' },
    { "&lt;",   4, '<' },
    { "&gt;",   4, '>' },
    { "&quot;", 6, '\"' },
    { "&apos;", 6, '\'' }
};

// Bunch of unicode info at:
//      http://www.unicode.org/faq/utf_bom.html
// Including the basic of this table, which determines the #bytes in the
// sequence from the lead byte. 1 placed for invalid sequences --
// although the result will be junk, pass it through as much as possible.
// Beware of the non-characters in UTF-8:   
//              ef bb bf (Microsoft "lead bytes")
//              ef bf be
//              ef bf bf 

const unsigned char TIXML_UTF_LEAD_0 = 0xefU;
const unsigned char TIXML_UTF_LEAD_1 = 0xbbU;
const unsigned char TIXML_UTF_LEAD_2 = 0xbfU;

const int TiXmlBase::utf8ByteTable[256] = 
{
    //  0   1   2   3   4   5   6   7   8   9   a   b   c   d   e   f
        1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  // 0x00
        1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  // 0x10
        1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  // 0x20
        1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  // 0x30
        1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  // 0x40
        1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  // 0x50
        1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  // 0x60
        1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  // 0x70 End of ASCII range
        1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  // 0x80 0x80 to 0xc1 invalid
        1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  // 0x90 
        1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  // 0xa0 
        1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  // 0xb0 
        1,  1,  2,  2,  2,  2,  2,  2,  2,  2,  2,  2,  2,  2,  2,  2,  // 0xc0 0xc2 to 0xdf 2 byte
        2,  2,  2,  2,  2,  2,  2,  2,  2,  2,  2,  2,  2,  2,  2,  2,  // 0xd0
        3,  3,  3,  3,  3,  3,  3,  3,  3,  3,  3,  3,  3,  3,  3,  3,  // 0xe0 0xe0 to 0xef 3 byte
        4,  4,  4,  4,  4,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1,  1   // 0xf0 0xf0 to 0xf4 4 byte, 0xf5 and higher invalid
};


void TiXmlBase::ConvertUTF32ToUTF8( unsigned long input, char* output, int* length )
{
    const unsigned long BYTE_MASK = 0xBF;
    const unsigned long BYTE_MARK = 0x80;
    const unsigned long FIRST_BYTE_MARK[7] = { 0x00, 0x00, 0xC0, 0xE0, 0xF0, 0xF8, 0xFC };

    if (input < 0x80) 
        *length = 1;
    else if ( input < 0x800 )
        *length = 2;
    else if ( input < 0x10000 )
        *length = 3;
    else if ( input < 0x200000 )
        *length = 4;
    else
        { *length = 0; return; }    // This code won't covert this correctly anyway.

    output += *length;

    // Scary scary fall throughs.
    switch (*length) 
    {
        case 4:
            --output; 
            *output = (char)((input | BYTE_MARK) & BYTE_MASK); 
            input >>= 6;
        case 3:
            --output; 
            *output = (char)((input | BYTE_MARK) & BYTE_MASK); 
            input >>= 6;
        case 2:
            --output; 
            *output = (char)((input | BYTE_MARK) & BYTE_MASK); 
            input >>= 6;
        case 1:
            --output; 
            *output = (char)(input | FIRST_BYTE_MARK[*length]);
    }
}


/*static*/ int TiXmlBase::IsAlpha( unsigned char anyByte, TiXmlEncoding /*encoding*/ )
{
    // This will only work for low-ascii, everything else is assumed to be a valid
    // letter. I'm not sure this is the best approach, but it is quite tricky trying
    // to figure out alhabetical vs. not across encoding. So take a very 
    // conservative approach.

//  if ( encoding == TIXML_ENCODING_UTF8 )
//  {
        if ( anyByte < 127 )
            return isalpha( anyByte );
        else
            return 1;   // What else to do? The unicode set is huge...get the english ones right.
//  }
//  else
//  {
//      return isalpha( anyByte );
//  }
}


/*static*/ int TiXmlBase::IsAlphaNum( unsigned char anyByte, TiXmlEncoding /*encoding*/ )
{
    // This will only work for low-ascii, everything else is assumed to be a valid
    // letter. I'm not sure this is the best approach, but it is quite tricky trying
    // to figure out alhabetical vs. not across encoding. So take a very 
    // conservative approach.

//  if ( encoding == TIXML_ENCODING_UTF8 )
//  {
        if ( anyByte < 127 )
            return isalnum( anyByte );
        else
            return 1;   // What else to do? The unicode set is huge...get the english ones right.
//  }
//  else
//  {
//      return isalnum( anyByte );
//  }
}


class TiXmlParsingData
{
    friend class TiXmlDocument;
  public:
    void Stamp( const char* now, TiXmlEncoding encoding );

    const TiXmlCursor& Cursor() const   { return cursor; }

  private:
    // Only used by the document!
    TiXmlParsingData( const char* start, int _tabsize, int row, int col )
    {
        assert( start );
        stamp = start;
        tabsize = _tabsize;
        cursor.row = row;
        cursor.col = col;
    }

    TiXmlCursor     cursor;
    const char*     stamp;
    int             tabsize;
};


void TiXmlParsingData::Stamp( const char* now, TiXmlEncoding encoding )
{
    assert( now );

    // Do nothing if the tabsize is 0.
    if ( tabsize < 1 )
    {
        return;
    }

    // Get the current row, column.
    int row = cursor.row;
    int col = cursor.col;
    const char* p = stamp;
    assert( p );

    while ( p < now )
    {
        // Treat p as unsigned, so we have a happy compiler.
        const unsigned char* pU = (const unsigned char*)p;

        // Code contributed by Fletcher Dunn: (modified by lee)
        switch (*pU) {
            case 0:
                // We *should* never get here, but in case we do, don't
                // advance past the terminating null character, ever
                return;

            case '\r':
                // bump down to the next line
                ++row;
                col = 0;                
                // Eat the character
                ++p;

                // Check for \r\n sequence, and treat this as a single character
                if (*p == '\n') {
                    ++p;
                }
                break;

            case '\n':
                // bump down to the next line
                ++row;
                col = 0;

                // Eat the character
                ++p;

                // Check for \n\r sequence, and treat this as a single
                // character.  (Yes, this bizarre thing does occur still
                // on some arcane platforms...)
                if (*p == '\r') {
                    ++p;
                }
                break;

            case '\t':
                // Eat the character
                ++p;

                // Skip to next tab stop
                col = (col / tabsize + 1) * tabsize;
                break;

            case TIXML_UTF_LEAD_0:
                if ( encoding == TIXML_ENCODING_UTF8 )
                {
                    if ( *(p+1) && *(p+2) )
                    {
                        // In these cases, don't advance the column. These are
                        // 0-width spaces.
                        if ( *(pU+1)==TIXML_UTF_LEAD_1 && *(pU+2)==TIXML_UTF_LEAD_2 )
                            p += 3; 
                        else if ( *(pU+1)==0xbfU && *(pU+2)==0xbeU )
                            p += 3; 
                        else if ( *(pU+1)==0xbfU && *(pU+2)==0xbfU )
                            p += 3; 
                        else
                            { p +=3; ++col; }   // A normal character.
                    }
                }
                else
                {
                    ++p;
                    ++col;
                }
                break;

            default:
                if ( encoding == TIXML_ENCODING_UTF8 )
                {
                    // Eat the 1 to 4 byte utf8 character.
                    int step = TiXmlBase::utf8ByteTable[*((const unsigned char*)p)];
                    if ( step == 0 )
                        step = 1;       // Error case from bad encoding, but handle gracefully.
                    p += step;

                    // Just advance one column, of course.
                    ++col;
                }
                else
                {
                    ++p;
                    ++col;
                }
                break;
        }
    }
    cursor.row = row;
    cursor.col = col;
    assert( cursor.row >= -1 );
    assert( cursor.col >= -1 );
    stamp = p;
    assert( stamp );
}


const char* TiXmlBase::SkipWhiteSpace( const char* p, TiXmlEncoding encoding )
{
    if ( !p || !*p )
    {
        return 0;
    }
    if ( encoding == TIXML_ENCODING_UTF8 )
    {
        while ( *p )
        {
            const unsigned char* pU = (const unsigned char*)p;
            
            // Skip the stupid Microsoft UTF-8 Byte order marks
            if (    *(pU+0)==TIXML_UTF_LEAD_0
                 && *(pU+1)==TIXML_UTF_LEAD_1 
                 && *(pU+2)==TIXML_UTF_LEAD_2 )
            {
                p += 3;
                continue;
            }
            else if(*(pU+0)==TIXML_UTF_LEAD_0
                 && *(pU+1)==0xbfU
                 && *(pU+2)==0xbeU )
            {
                p += 3;
                continue;
            }
            else if(*(pU+0)==TIXML_UTF_LEAD_0
                 && *(pU+1)==0xbfU
                 && *(pU+2)==0xbfU )
            {
                p += 3;
                continue;
            }

            if ( IsWhiteSpace( *p ) )       // Still using old rules for white space.
                ++p;
            else
                break;
        }
    }
    else
    {
        while ( *p && IsWhiteSpace( *p ) )
            ++p;
    }

    return p;
}

#ifdef TIXML_USE_STL
/*static*/ bool TiXmlBase::StreamWhiteSpace( std::istream * in, TIXML_STRING * tag )
{
    for( ;; )
    {
        if ( !in->good() ) return false;

        int c = in->peek();
        // At this scope, we can't get to a document. So fail silently.
        if ( !IsWhiteSpace( c ) || c <= 0 )
            return true;

        *tag += (char) in->get();
    }
}

/*static*/ bool TiXmlBase::StreamTo( std::istream * in, int character, TIXML_STRING * tag )
{
    //assert( character > 0 && character < 128 );   // else it won't work in utf-8
    while ( in->good() )
    {
        int c = in->peek();
        if ( c == character )
            return true;
        if ( c <= 0 )       // Silent failure: can't get document at this scope
            return false;

        in->get();
        *tag += (char) c;
    }
    return false;
}
#endif

// One of TinyXML's more performance demanding functions. Try to keep the memory overhead down. The
// "assign" optimization removes over 10% of the execution time.
//
const char* TiXmlBase::ReadName( const char* p, TIXML_STRING * name, TiXmlEncoding encoding )
{
    // Oddly, not supported on some comilers,
    //name->clear();
    // So use this:
    *name = "";
    assert( p );

    // Names start with letters or underscores.
    // Of course, in unicode, tinyxml has no idea what a letter *is*. The
    // algorithm is generous.
    //
    // After that, they can be letters, underscores, numbers,
    // hyphens, or colons. (Colons are valid ony for namespaces,
    // but tinyxml can't tell namespaces from names.)
    if (    p && *p 
         && ( IsAlpha( (unsigned char) *p, encoding ) || *p == '_' ) )
    {
        const char* start = p;
        while(      p && *p
                &&  (       IsAlphaNum( (unsigned char ) *p, encoding ) 
                         || *p == '_'
                         || *p == '-'
                         || *p == '.'
                         || *p == ':' ) )
        {
            //(*name) += *p; // expensive
            ++p;
        }
        if ( p-start > 0 ) {
            name->assign( start, p-start );
        }
        return p;
    }
    return 0;
}

const char* TiXmlBase::GetEntity( const char* p, char* value, int* length, TiXmlEncoding encoding )
{
    // Presume an entity, and pull it out.
    TIXML_STRING ent;
    int i;
    *length = 0;

    if ( *(p+1) && *(p+1) == '#' && *(p+2) )
    {
        unsigned long ucs = 0;
        ptrdiff_t delta = 0;
        unsigned mult = 1;

        if ( *(p+2) == 'x' )
        {
            // Hexadecimal.
            if ( !*(p+3) ) return 0;

            const char* q = p+3;
            q = strchr( q, ';' );

            if ( !q || !*q ) return 0;

            delta = q-p;
            --q;

            while ( *q != 'x' )
            {
                if ( *q >= '0' && *q <= '9' )
                    ucs += mult * (*q - '0');
                else if ( *q >= 'a' && *q <= 'f' )
                    ucs += mult * (*q - 'a' + 10);
                else if ( *q >= 'A' && *q <= 'F' )
                    ucs += mult * (*q - 'A' + 10 );
                else 
                    return 0;
                mult *= 16;
                --q;
            }
        }
        else
        {
            // Decimal.
            if ( !*(p+2) ) return 0;

            const char* q = p+2;
            q = strchr( q, ';' );

            if ( !q || !*q ) return 0;

            delta = q-p;
            --q;

            while ( *q != '#' )
            {
                if ( *q >= '0' && *q <= '9' )
                    ucs += mult * (*q - '0');
                else 
                    return 0;
                mult *= 10;
                --q;
            }
        }
        if ( encoding == TIXML_ENCODING_UTF8 )
        {
            // convert the UCS to UTF-8
            ConvertUTF32ToUTF8( ucs, value, length );
        }
        else
        {
            *value = (char)ucs;
            *length = 1;
        }
        return p + delta + 1;
    }

    // Now try to match it.
    for( i=0; i<NUM_ENTITY; ++i )
    {
        if ( strncmp( entity[i].str, p, entity[i].strLength ) == 0 )
        {
            assert( strlen( entity[i].str ) == entity[i].strLength );
            *value = entity[i].chr;
            *length = 1;
            return ( p + entity[i].strLength );
        }
    }

    // So it wasn't an entity, its unrecognized, or something like that.
    *value = *p;    // Don't put back the last one, since we return it!
    //*length = 1;  // Leave unrecognized entities - this doesn't really work.
                    // Just writes strange XML.
    return p+1;
}


bool TiXmlBase::StringEqual( const char* p,
                             const char* tag,
                             bool ignoreCase,
                             TiXmlEncoding encoding )
{
    assert( p );
    assert( tag );
    if ( !p || !*p )
    {
        assert( 0 );
        return false;
    }

    const char* q = p;

    if ( ignoreCase )
    {
        while ( *q && *tag && ToLower( *q, encoding ) == ToLower( *tag, encoding ) )
        {
            ++q;
            ++tag;
        }

        if ( *tag == 0 )
            return true;
    }
    else
    {
        while ( *q && *tag && *q == *tag )
        {
            ++q;
            ++tag;
        }

        if ( *tag == 0 )        // Have we found the end of the tag, and everything equal?
            return true;
    }
    return false;
}

const char* TiXmlBase::ReadText(    const char* p, 
                                    TIXML_STRING * text, 
                                    bool trimWhiteSpace, 
                                    const char* endTag, 
                                    bool caseInsensitive,
                                    TiXmlEncoding encoding )
{
    *text = "";
    if (    !trimWhiteSpace         // certain tags always keep whitespace
         || !condenseWhiteSpace )   // if true, whitespace is always kept
    {
        // Keep all the white space.
        while (    p && *p
                && !StringEqual( p, endTag, caseInsensitive, encoding )
              )
        {
            int len;
            char cArr[4] = { 0, 0, 0, 0 };
            p = GetChar( p, cArr, &len, encoding );
            text->append( cArr, len );
        }
    }
    else
    {
        bool whitespace = false;

        // Remove leading white space:
        p = SkipWhiteSpace( p, encoding );
        while (    p && *p
                && !StringEqual( p, endTag, caseInsensitive, encoding ) )
        {
            if ( *p == '\r' || *p == '\n' )
            {
                whitespace = true;
                ++p;
            }
            else if ( IsWhiteSpace( *p ) )
            {
                whitespace = true;
                ++p;
            }
            else
            {
                // If we've found whitespace, add it before the
                // new character. Any whitespace just becomes a space.
                if ( whitespace )
                {
                    (*text) += ' ';
                    whitespace = false;
                }
                int len;
                char cArr[4] = { 0, 0, 0, 0 };
                p = GetChar( p, cArr, &len, encoding );
                if ( len == 1 )
                    (*text) += cArr[0]; // more efficient
                else
                    text->append( cArr, len );
            }
        }
    }
    if ( p && *p )
        p += strlen( endTag );
    return ( p && *p ) ? p : 0;
}

#ifdef TIXML_USE_STL

void TiXmlDocument::StreamIn( std::istream * in, TIXML_STRING * tag )
{
    // The basic issue with a document is that we don't know what we're
    // streaming. Read something presumed to be a tag (and hope), then
    // identify it, and call the appropriate stream method on the tag.
    //
    // This "pre-streaming" will never read the closing ">" so the
    // sub-tag can orient itself.

    if ( !StreamTo( in, '<', tag ) ) 
    {
        SetError( TIXML_ERROR_PARSING_EMPTY, 0, 0, TIXML_ENCODING_UNKNOWN );
        return;
    }

    while ( in->good() )
    {
        int tagIndex = (int) tag->length();
        while ( in->good() && in->peek() != '>' )
        {
            int c = in->get();
            if ( c <= 0 )
            {
                SetError( TIXML_ERROR_EMBEDDED_NULL, 0, 0, TIXML_ENCODING_UNKNOWN );
                break;
            }
            (*tag) += (char) c;
        }

        if ( in->good() )
        {
            // We now have something we presume to be a node of 
            // some sort. Identify it, and call the node to
            // continue streaming.
            TiXmlNode* node = Identify( tag->c_str() + tagIndex, TIXML_DEFAULT_ENCODING );

            if ( node )
            {
                node->StreamIn( in, tag );
                bool isElement = node->ToElement() != 0;
                delete node;
                node = 0;

                // If this is the root element, we're done. Parsing will be
                // done by the >> operator.
                if ( isElement )
                {
                    return;
                }
            }
            else
            {
                SetError( TIXML_ERROR, 0, 0, TIXML_ENCODING_UNKNOWN );
                return;
            }
        }
    }
    // We should have returned sooner.
    SetError( TIXML_ERROR, 0, 0, TIXML_ENCODING_UNKNOWN );
}

#endif

const char* TiXmlDocument::Parse( const char* p, TiXmlParsingData* prevData, TiXmlEncoding encoding )
{
    ClearError();

    // Parse away, at the document level. Since a document
    // contains nothing but other tags, most of what happens
    // here is skipping white space.
    if ( !p || !*p )
    {
        SetError( TIXML_ERROR_DOCUMENT_EMPTY, 0, 0, TIXML_ENCODING_UNKNOWN );
        return 0;
    }

    // Note that, for a document, this needs to come
    // before the while space skip, so that parsing
    // starts from the pointer we are given.
    location.Clear();
    if ( prevData )
    {
        location.row = prevData->cursor.row;
        location.col = prevData->cursor.col;
    }
    else
    {
        location.row = 0;
        location.col = 0;
    }
    TiXmlParsingData data( p, TabSize(), location.row, location.col );
    location = data.Cursor();

    if ( encoding == TIXML_ENCODING_UNKNOWN )
    {
        // Check for the Microsoft UTF-8 lead bytes.
        const unsigned char* pU = (const unsigned char*)p;
        if (    *(pU+0) && *(pU+0) == TIXML_UTF_LEAD_0
             && *(pU+1) && *(pU+1) == TIXML_UTF_LEAD_1
             && *(pU+2) && *(pU+2) == TIXML_UTF_LEAD_2 )
        {
            encoding = TIXML_ENCODING_UTF8;
            useMicrosoftBOM = true;
        }
    }

    p = SkipWhiteSpace( p, encoding );
    if ( !p )
    {
        SetError( TIXML_ERROR_DOCUMENT_EMPTY, 0, 0, TIXML_ENCODING_UNKNOWN );
        return 0;
    }

    while ( p && *p )
    {
        TiXmlNode* node = Identify( p, encoding );
        if ( node )
        {
            p = node->Parse( p, &data, encoding );
            LinkEndChild( node );
        }
        else
        {
            break;
        }

        // Did we get encoding info?
        if (    encoding == TIXML_ENCODING_UNKNOWN
             && node->ToDeclaration() )
        {
            TiXmlDeclaration* dec = node->ToDeclaration();
            const char* enc = dec->Encoding();
            assert( enc );

            if ( *enc == 0 )
                encoding = TIXML_ENCODING_UTF8;
            else if ( StringEqual( enc, "UTF-8", true, TIXML_ENCODING_UNKNOWN ) )
                encoding = TIXML_ENCODING_UTF8;
            else if ( StringEqual( enc, "UTF8", true, TIXML_ENCODING_UNKNOWN ) )
                encoding = TIXML_ENCODING_UTF8; // incorrect, but be nice
            else 
                encoding = TIXML_ENCODING_LEGACY;
        }

        p = SkipWhiteSpace( p, encoding );
    }

    // Was this empty?
    if ( !firstChild ) {
        SetError( TIXML_ERROR_DOCUMENT_EMPTY, 0, 0, encoding );
        return 0;
    }

    // All is well.
    return p;
}

void TiXmlDocument::SetError( int err, const char* pError, TiXmlParsingData* data, TiXmlEncoding encoding )
{   
    // The first error in a chain is more accurate - don't set again!
    if ( error )
        return;

    assert( err > 0 && err < TIXML_ERROR_STRING_COUNT );
    error   = true;
    errorId = err;
    errorDesc = errorString[ errorId ];

    errorLocation.Clear();
    if ( pError && data )
    {
        data->Stamp( pError, encoding );
        errorLocation = data->Cursor();
    }
}


TiXmlNode* TiXmlNode::Identify( const char* p, TiXmlEncoding encoding )
{
    TiXmlNode* returnNode = 0;

    p = SkipWhiteSpace( p, encoding );
    if( !p || !*p || *p != '<' )
    {
        return 0;
    }

    p = SkipWhiteSpace( p, encoding );

    if ( !p || !*p )
    {
        return 0;
    }

    // What is this thing? 
    // - Elements start with a letter or underscore, but xml is reserved.
    // - Comments: <!--
    // - Decleration: <?xml
    // - Everthing else is unknown to tinyxml.
    //

    const char* xmlHeader = { "<?xml" };
    const char* commentHeader = { "<!--" };
    const char* dtdHeader = { "<!" };
    const char* cdataHeader = { "<![CDATA[" };

    if ( StringEqual( p, xmlHeader, true, encoding ) )
    {
        #ifdef DEBUG_PARSER
            TIXML_LOG( "XML parsing Declaration\n" );
        #endif
        returnNode = new TiXmlDeclaration();
    }
    else if ( StringEqual( p, commentHeader, false, encoding ) )
    {
        #ifdef DEBUG_PARSER
            TIXML_LOG( "XML parsing Comment\n" );
        #endif
        returnNode = new TiXmlComment();
    }
    else if ( StringEqual( p, cdataHeader, false, encoding ) )
    {
        #ifdef DEBUG_PARSER
            TIXML_LOG( "XML parsing CDATA\n" );
        #endif
        TiXmlText* text = new TiXmlText( "" );
        text->SetCDATA( true );
        returnNode = text;
    }
    else if ( StringEqual( p, dtdHeader, false, encoding ) )
    {
        #ifdef DEBUG_PARSER
            TIXML_LOG( "XML parsing Unknown(1)\n" );
        #endif
        returnNode = new TiXmlUnknown();
    }
    else if (    IsAlpha( *(p+1), encoding )
              || *(p+1) == '_' )
    {
        #ifdef DEBUG_PARSER
            TIXML_LOG( "XML parsing Element\n" );
        #endif
        returnNode = new TiXmlElement( "" );
    }
    else
    {
        #ifdef DEBUG_PARSER
            TIXML_LOG( "XML parsing Unknown(2)\n" );
        #endif
        returnNode = new TiXmlUnknown();
    }

    if ( returnNode )
    {
        // Set the parent, so it can report errors
        returnNode->parent = this;
    }
    return returnNode;
}

#ifdef TIXML_USE_STL

void TiXmlElement::StreamIn (std::istream * in, TIXML_STRING * tag)
{
    // We're called with some amount of pre-parsing. That is, some of "this"
    // element is in "tag". Go ahead and stream to the closing ">"
    while( in->good() )
    {
        int c = in->get();
        if ( c <= 0 )
        {
            TiXmlDocument* document = GetDocument();
            if ( document )
                document->SetError( TIXML_ERROR_EMBEDDED_NULL, 0, 0, TIXML_ENCODING_UNKNOWN );
            return;
        }
        (*tag) += (char) c ;
        
        if ( c == '>' )
            break;
    }

    if ( tag->length() < 3 ) return;

    // Okay...if we are a "/>" tag, then we're done. We've read a complete tag.
    // If not, identify and stream.

    if (    tag->at( tag->length() - 1 ) == '>' 
         && tag->at( tag->length() - 2 ) == '/' )
    {
        // All good!
        return;
    }
    else if ( tag->at( tag->length() - 1 ) == '>' )
    {
        // There is more. Could be:
        //      text
        //      cdata text (which looks like another node)
        //      closing tag
        //      another node.
        for ( ;; )
        {
            StreamWhiteSpace( in, tag );

            // Do we have text?
            if ( in->good() && in->peek() != '<' ) 
            {
                // Yep, text.
                TiXmlText text( "" );
                text.StreamIn( in, tag );

                // What follows text is a closing tag or another node.
                // Go around again and figure it out.
                continue;
            }

            // We now have either a closing tag...or another node.
            // We should be at a "<", regardless.
            if ( !in->good() ) return;
            assert( in->peek() == '<' );
            int tagIndex = (int) tag->length();

            bool closingTag = false;
            bool firstCharFound = false;

            for( ;; )
            {
                if ( !in->good() )
                    return;

                int c = in->peek();
                if ( c <= 0 )
                {
                    TiXmlDocument* document = GetDocument();
                    if ( document )
                        document->SetError( TIXML_ERROR_EMBEDDED_NULL, 0, 0, TIXML_ENCODING_UNKNOWN );
                    return;
                }
                
                if ( c == '>' )
                    break;

                *tag += (char) c;
                in->get();

                // Early out if we find the CDATA id.
                if ( c == '[' && tag->size() >= 9 )
                {
                    size_t len = tag->size();
                    const char* start = tag->c_str() + len - 9;
                    if ( strcmp( start, "<![CDATA[" ) == 0 ) {
                        assert( !closingTag );
                        break;
                    }
                }

                if ( !firstCharFound && c != '<' && !IsWhiteSpace( c ) )
                {
                    firstCharFound = true;
                    if ( c == '/' )
                        closingTag = true;
                }
            }
            // If it was a closing tag, then read in the closing '>' to clean up the input stream.
            // If it was not, the streaming will be done by the tag.
            if ( closingTag )
            {
                if ( !in->good() )
                    return;

                int c = in->get();
                if ( c <= 0 )
                {
                    TiXmlDocument* document = GetDocument();
                    if ( document )
                        document->SetError( TIXML_ERROR_EMBEDDED_NULL, 0, 0, TIXML_ENCODING_UNKNOWN );
                    return;
                }
                assert( c == '>' );
                *tag += (char) c;

                // We are done, once we've found our closing tag.
                return;
            }
            else
            {
                // If not a closing tag, id it, and stream.
                const char* tagloc = tag->c_str() + tagIndex;
                TiXmlNode* node = Identify( tagloc, TIXML_DEFAULT_ENCODING );
                if ( !node )
                    return;
                node->StreamIn( in, tag );
                delete node;
                node = 0;

                // No return: go around from the beginning: text, closing tag, or node.
            }
        }
    }
}
#endif

const char* TiXmlElement::Parse( const char* p, TiXmlParsingData* data, TiXmlEncoding encoding )
{
    p = SkipWhiteSpace( p, encoding );
    TiXmlDocument* document = GetDocument();

    if ( !p || !*p )
    {
        if ( document ) document->SetError( TIXML_ERROR_PARSING_ELEMENT, 0, 0, encoding );
        return 0;
    }

    if ( data )
    {
        data->Stamp( p, encoding );
        location = data->Cursor();
    }

    if ( *p != '<' )
    {
        if ( document ) document->SetError( TIXML_ERROR_PARSING_ELEMENT, p, data, encoding );
        return 0;
    }

    p = SkipWhiteSpace( p+1, encoding );

    // Read the name.
    const char* pErr = p;

    p = ReadName( p, &value, encoding );
    if ( !p || !*p )
    {
        if ( document ) document->SetError( TIXML_ERROR_FAILED_TO_READ_ELEMENT_NAME, pErr, data, encoding );
        return 0;
    }

    TIXML_STRING endTag ("</");
    endTag += value;

    // Check for and read attributes. Also look for an empty
    // tag or an end tag.
    while ( p && *p )
    {
        pErr = p;
        p = SkipWhiteSpace( p, encoding );
        if ( !p || !*p )
        {
            if ( document ) document->SetError( TIXML_ERROR_READING_ATTRIBUTES, pErr, data, encoding );
            return 0;
        }
        if ( *p == '/' )
        {
            ++p;
            // Empty tag.
            if ( *p  != '>' )
            {
                if ( document ) document->SetError( TIXML_ERROR_PARSING_EMPTY, p, data, encoding );     
                return 0;
            }
            return (p+1);
        }
        else if ( *p == '>' )
        {
            // Done with attributes (if there were any.)
            // Read the value -- which can include other
            // elements -- read the end tag, and return.
            ++p;
            p = ReadValue( p, data, encoding );     // Note this is an Element method, and will set the error if one happens.
            if ( !p || !*p ) {
                // We were looking for the end tag, but found nothing.
                // Fix for [ 1663758 ] Failure to report error on bad XML
                if ( document ) document->SetError( TIXML_ERROR_READING_END_TAG, p, data, encoding );
                return 0;
            }

            // We should find the end tag now
            // note that:
            // </foo > and
            // </foo> 
            // are both valid end tags.
            if ( StringEqual( p, endTag.c_str(), false, encoding ) )
            {
                p += endTag.length();
                p = SkipWhiteSpace( p, encoding );
                if ( p && *p && *p == '>' ) {
                    ++p;
                    return p;
                }
                if ( document ) document->SetError( TIXML_ERROR_READING_END_TAG, p, data, encoding );
                return 0;
            }
            else
            {
                if ( document ) document->SetError( TIXML_ERROR_READING_END_TAG, p, data, encoding );
                return 0;
            }
        }
        else
        {
            // Try to read an attribute:
            TiXmlAttribute* attrib = new TiXmlAttribute();
            if ( !attrib )
            {
                return 0;
            }

            attrib->SetDocument( document );
            pErr = p;
            p = attrib->Parse( p, data, encoding );

            if ( !p || !*p )
            {
                if ( document ) document->SetError( TIXML_ERROR_PARSING_ELEMENT, pErr, data, encoding );
                delete attrib;
                return 0;
            }

            // Handle the strange case of double attributes:
            #ifdef TIXML_USE_STL
            TiXmlAttribute* node = attributeSet.Find( attrib->NameTStr() );
            #else
            TiXmlAttribute* node = attributeSet.Find( attrib->Name() );
            #endif
            if ( node )
            {
                if ( document ) document->SetError( TIXML_ERROR_PARSING_ELEMENT, pErr, data, encoding );
                delete attrib;
                return 0;
            }

            attributeSet.Add( attrib );
        }
    }
    return p;
}


const char* TiXmlElement::ReadValue( const char* p, TiXmlParsingData* data, TiXmlEncoding encoding )
{
    TiXmlDocument* document = GetDocument();

    // Read in text and elements in any order.
    const char* pWithWhiteSpace = p;
    p = SkipWhiteSpace( p, encoding );

    while ( p && *p )
    {
        if ( *p != '<' )
        {
            // Take what we have, make a text element.
            TiXmlText* textNode = new TiXmlText( "" );

            if ( !textNode )
            {
                return 0;
            }

            if ( TiXmlBase::IsWhiteSpaceCondensed() )
            {
                p = textNode->Parse( p, data, encoding );
            }
            else
            {
                // Special case: we want to keep the white space
                // so that leading spaces aren't removed.
                p = textNode->Parse( pWithWhiteSpace, data, encoding );
            }

            if ( !textNode->Blank() )
                LinkEndChild( textNode );
            else
                delete textNode;
        } 
        else 
        {
            // We hit a '<'
            // Have we hit a new element or an end tag? This could also be
            // a TiXmlText in the "CDATA" style.
            if ( StringEqual( p, "</", false, encoding ) )
            {
                return p;
            }
            else
            {
                TiXmlNode* node = Identify( p, encoding );
                if ( node )
                {
                    p = node->Parse( p, data, encoding );
                    LinkEndChild( node );
                }               
                else
                {
                    return 0;
                }
            }
        }
        pWithWhiteSpace = p;
        p = SkipWhiteSpace( p, encoding );
    }

    if ( !p )
    {
        if ( document ) document->SetError( TIXML_ERROR_READING_ELEMENT_VALUE, 0, 0, encoding );
    }   
    return p;
}


#ifdef TIXML_USE_STL
void TiXmlUnknown::StreamIn( std::istream * in, TIXML_STRING * tag )
{
    while ( in->good() )
    {
        int c = in->get();  
        if ( c <= 0 )
        {
            TiXmlDocument* document = GetDocument();
            if ( document )
                document->SetError( TIXML_ERROR_EMBEDDED_NULL, 0, 0, TIXML_ENCODING_UNKNOWN );
            return;
        }
        (*tag) += (char) c;

        if ( c == '>' )
        {
            // All is well.
            return;     
        }
    }
}
#endif


const char* TiXmlUnknown::Parse( const char* p, TiXmlParsingData* data, TiXmlEncoding encoding )
{
    TiXmlDocument* document = GetDocument();
    p = SkipWhiteSpace( p, encoding );

    if ( data )
    {
        data->Stamp( p, encoding );
        location = data->Cursor();
    }
    if ( !p || !*p || *p != '<' )
    {
        if ( document ) document->SetError( TIXML_ERROR_PARSING_UNKNOWN, p, data, encoding );
        return 0;
    }
    ++p;
    value = "";

    while ( p && *p && *p != '>' )
    {
        value += *p;
        ++p;
    }

    if ( !p )
    {
        if ( document ) 
            document->SetError( TIXML_ERROR_PARSING_UNKNOWN, 0, 0, encoding );
    }
    if ( p && *p == '>' )
        return p+1;
    return p;
}

#ifdef TIXML_USE_STL
void TiXmlComment::StreamIn( std::istream * in, TIXML_STRING * tag )
{
    while ( in->good() )
    {
        int c = in->get();  
        if ( c <= 0 )
        {
            TiXmlDocument* document = GetDocument();
            if ( document )
                document->SetError( TIXML_ERROR_EMBEDDED_NULL, 0, 0, TIXML_ENCODING_UNKNOWN );
            return;
        }

        (*tag) += (char) c;

        if ( c == '>' 
             && tag->at( tag->length() - 2 ) == '-'
             && tag->at( tag->length() - 3 ) == '-' )
        {
            // All is well.
            return;     
        }
    }
}
#endif


const char* TiXmlComment::Parse( const char* p, TiXmlParsingData* data, TiXmlEncoding encoding )
{
    TiXmlDocument* document = GetDocument();
    value = "";

    p = SkipWhiteSpace( p, encoding );

    if ( data )
    {
        data->Stamp( p, encoding );
        location = data->Cursor();
    }
    const char* startTag = "<!--";
    const char* endTag   = "-->";

    if ( !StringEqual( p, startTag, false, encoding ) )
    {
        if ( document )
            document->SetError( TIXML_ERROR_PARSING_COMMENT, p, data, encoding );
        return 0;
    }
    p += strlen( startTag );

    // [ 1475201 ] TinyXML parses entities in comments
    // Oops - ReadText doesn't work, because we don't want to parse the entities.
    // p = ReadText( p, &value, false, endTag, false, encoding );
    //
    // from the XML spec:
    /*
     [Definition: Comments may appear anywhere in a document outside other markup; in addition, 
                  they may appear within the document type declaration at places allowed by the grammar. 
                  They are not part of the document's character data; an XML processor MAY, but need not, 
                  make it possible for an application to retrieve the text of comments. For compatibility, 
                  the string "--" (double-hyphen) MUST NOT occur within comments.] Parameter entity 
                  references MUST NOT be recognized within comments.

                  An example of a comment:

                  <!-- declarations for <head> & <body> -->
    */

    value = "";
    // Keep all the white space.
    while ( p && *p && !StringEqual( p, endTag, false, encoding ) )
    {
        value.append( p, 1 );
        ++p;
    }
    if ( p && *p ) 
        p += strlen( endTag );

    return p;
}


const char* TiXmlAttribute::Parse( const char* p, TiXmlParsingData* data, TiXmlEncoding encoding )
{
    p = SkipWhiteSpace( p, encoding );
    if ( !p || !*p ) return 0;

    if ( data )
    {
        data->Stamp( p, encoding );
        location = data->Cursor();
    }
    // Read the name, the '=' and the value.
    const char* pErr = p;
    p = ReadName( p, &name, encoding );
    if ( !p || !*p )
    {
        if ( document ) document->SetError( TIXML_ERROR_READING_ATTRIBUTES, pErr, data, encoding );
        return 0;
    }
    p = SkipWhiteSpace( p, encoding );
    if ( !p || !*p || *p != '=' )
    {
        if ( document ) document->SetError( TIXML_ERROR_READING_ATTRIBUTES, p, data, encoding );
        return 0;
    }

    ++p;    // skip '='
    p = SkipWhiteSpace( p, encoding );
    if ( !p || !*p )
    {
        if ( document ) document->SetError( TIXML_ERROR_READING_ATTRIBUTES, p, data, encoding );
        return 0;
    }
    
    const char* end;
    const char SINGLE_QUOTE = '\'';
    const char DOUBLE_QUOTE = '\"';

    if ( *p == SINGLE_QUOTE )
    {
        ++p;
        end = "\'";     // single quote in string
        p = ReadText( p, &value, false, end, false, encoding );
    }
    else if ( *p == DOUBLE_QUOTE )
    {
        ++p;
        end = "\"";     // double quote in string
        p = ReadText( p, &value, false, end, false, encoding );
    }
    else
    {
        // All attribute values should be in single or double quotes.
        // But this is such a common error that the parser will try
        // its best, even without them.
        value = "";
        while (    p && *p                                          // existence
                && !IsWhiteSpace( *p )                              // whitespace
                && *p != '/' && *p != '>' )                         // tag end
        {
            if ( *p == SINGLE_QUOTE || *p == DOUBLE_QUOTE ) {
                // [ 1451649 ] Attribute values with trailing quotes not handled correctly
                // We did not have an opening quote but seem to have a 
                // closing one. Give up and throw an error.
                if ( document ) document->SetError( TIXML_ERROR_READING_ATTRIBUTES, p, data, encoding );
                return 0;
            }
            value += *p;
            ++p;
        }
    }
    return p;
}

#ifdef TIXML_USE_STL
void TiXmlText::StreamIn( std::istream * in, TIXML_STRING * tag )
{
    while ( in->good() )
    {
        int c = in->peek(); 
        if ( !cdata && (c == '<' ) ) 
        {
            return;
        }
        if ( c <= 0 )
        {
            TiXmlDocument* document = GetDocument();
            if ( document )
                document->SetError( TIXML_ERROR_EMBEDDED_NULL, 0, 0, TIXML_ENCODING_UNKNOWN );
            return;
        }

        (*tag) += (char) c;
        in->get();  // "commits" the peek made above

        if ( cdata && c == '>' && tag->size() >= 3 ) {
            size_t len = tag->size();
            if ( (*tag)[len-2] == ']' && (*tag)[len-3] == ']' ) {
                // terminator of cdata.
                return;
            }
        }    
    }
}
#endif

const char* TiXmlText::Parse( const char* p, TiXmlParsingData* data, TiXmlEncoding encoding )
{
    value = "";
    TiXmlDocument* document = GetDocument();

    if ( data )
    {
        data->Stamp( p, encoding );
        location = data->Cursor();
    }

    const char* const startTag = "<![CDATA[";
    const char* const endTag   = "]]>";

    if ( cdata || StringEqual( p, startTag, false, encoding ) )
    {
        cdata = true;

        if ( !StringEqual( p, startTag, false, encoding ) )
        {
            if ( document )
                document->SetError( TIXML_ERROR_PARSING_CDATA, p, data, encoding );
            return 0;
        }
        p += strlen( startTag );

        // Keep all the white space, ignore the encoding, etc.
        while (    p && *p
                && !StringEqual( p, endTag, false, encoding )
              )
        {
            value += *p;
            ++p;
        }

        TIXML_STRING dummy; 
        p = ReadText( p, &dummy, false, endTag, false, encoding );
        return p;
    }
    else
    {
        bool ignoreWhite = true;

        const char* end = "<";
        p = ReadText( p, &value, ignoreWhite, end, false, encoding );
        if ( p && *p )
            return p-1; // don't truncate the '<'
        return 0;
    }
}

#ifdef TIXML_USE_STL
void TiXmlDeclaration::StreamIn( std::istream * in, TIXML_STRING * tag )
{
    while ( in->good() )
    {
        int c = in->get();
        if ( c <= 0 )
        {
            TiXmlDocument* document = GetDocument();
            if ( document )
                document->SetError( TIXML_ERROR_EMBEDDED_NULL, 0, 0, TIXML_ENCODING_UNKNOWN );
            return;
        }
        (*tag) += (char) c;

        if ( c == '>' )
        {
            // All is well.
            return;
        }
    }
}
#endif

const char* TiXmlDeclaration::Parse( const char* p, TiXmlParsingData* data, TiXmlEncoding _encoding )
{
    p = SkipWhiteSpace( p, _encoding );
    // Find the beginning, find the end, and look for
    // the stuff in-between.
    TiXmlDocument* document = GetDocument();
    if ( !p || !*p || !StringEqual( p, "<?xml", true, _encoding ) )
    {
        if ( document ) document->SetError( TIXML_ERROR_PARSING_DECLARATION, 0, 0, _encoding );
        return 0;
    }
    if ( data )
    {
        data->Stamp( p, _encoding );
        location = data->Cursor();
    }
    p += 5;

    version = "";
    encoding = "";
    standalone = "";

    while ( p && *p )
    {
        if ( *p == '>' )
        {
            ++p;
            return p;
        }

        p = SkipWhiteSpace( p, _encoding );
        if ( StringEqual( p, "version", true, _encoding ) )
        {
            TiXmlAttribute attrib;
            p = attrib.Parse( p, data, _encoding );     
            version = attrib.Value();
        }
        else if ( StringEqual( p, "encoding", true, _encoding ) )
        {
            TiXmlAttribute attrib;
            p = attrib.Parse( p, data, _encoding );     
            encoding = attrib.Value();
        }
        else if ( StringEqual( p, "standalone", true, _encoding ) )
        {
            TiXmlAttribute attrib;
            p = attrib.Parse( p, data, _encoding );     
            standalone = attrib.Value();
        }
        else
        {
            // Read over whatever it is.
            while( p && *p && *p != '>' && !IsWhiteSpace( *p ) )
                ++p;
        }
    }
    return 0;
}

bool TiXmlText::Blank() const
{
    for ( unsigned i=0; i<value.length(); i++ )
        if ( !IsWhiteSpace( value[i] ) )
            return false;
    return true;
}





