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This module implements the FC2 class which is a parser for the FC2 common format for transition systems.
The parser does not support the compact format, and it may also be a little bit more strict on newlines than
the standard specifies (eg. each label on a separate line). You can create an object of this class initialised with
the contents of an FC2 file (" exanpl e. f ¢2" in this example) like this:

fromfc2 inport FC2
exanpl e = FC2(open("exanple.fc2"))

The internal representation of the FC2 file is now available in the exanpl e. f c2py attribute which is a mixture
of Python dictionaries and lists.

Using the Python built-in function st r on an object of this class will generate a string in the FC2 format. It is
generated from the internal representation of the parsed FC2 format and it may not be identical to the original
string or file contents.

35

36

# String manipulation, type information and regular expressions 37
fromstring inport atoi, replace 38
fromtypes inport = 39
i mport re 10
41

42

# Exceptions in this module 13
cl ass FC2Excepti on( Exception): 1a
pass 45

46

47

# Functions to check and access elements in the FC2 python representation a8
49

def isit(net, tablab, type, exp="", val=""): 50
R'""Is it in the table/label? 51

Check if a table or label contains the given element. If value (val ) is not given only check the given type
of expression. If expression (exp) is not given only check the given type table/label.

try: 59
for (e, v) in net[tablab][type]: 60

if not exp: 61

return 1 62

elif e == exp: 63

if not val: 64

return 1 65

elif v == val: 66

return 1 67

return O 68
except KeyError: 69

return O 70

71
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def getit(net, tablab, type, exp=""): 72
R'"" Get contents of table/label 73
Get the contents of a given table or label. It returns a list of all expressions with the given expression
type. If expression is not given the list of all table elements or labels with the given type is returned.
vlist =[] 81
try: 82

i f not exp: 83
return net[tabl ab][type] 84

for (e, v) in net[tablab][type]: 85

if e == exp: 86
vlist.append(v) 87

return vlist 88
except KeyError: 89
return vli st 90

91

def islist(exp, type): 92
R'""Is it a list (or a single element) of the given type? 93
The "i nfi x2" expression type (two expressions seperated by a comma) can be intepreted as a list, where
the leftmost exprssion is the first element of the list and the rightmost expression is the rest of the list
(either another "i nfi x2" expression or a single element of the given type). You can use the getli st
function below to actually create a Python list from these expression.
if exp[0] == type: 104

return 1 105
elif exp[0] == "infix2": 106
if exp[1][1][0][0] == type: 107

if exp[1][1][1][0] == type: 108

return 1 109

el se: 110

return islist(exp[1][21][1], type) 111

return O 112
113

def getlist(exp): 114
R'"" Create a Python list from an "i nfi X2" expression 115
This function will create a Python list from an "i nfi x2" expression. If the given expression is not an
"infix2" expression, then a list with the given expression as a single element is returned.
if exp[0] !'= "infix2": 123

return [ exp] 124
elif exp[1][1][0] == "infix2": 125
return [exp[1][1][0][1]] + getlist(exp[1][1][1]) 126

el se: 127
return [exp[1][1][O0][1], exp[1][1][1][1]] 128

129

130

cl ass FC2: 131
R'" " Parsing the FC2 common format for transition systems 132

This class parses the FC2 common format (not the compact format) for transition systems and generate
an internal representation which is a mixture of dictionaries and lists. This version doesn’t support
declarations in the FC2 common format.

# Our internal (empty) automata representation 141

fCZpy = {} 142
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# Print debug information (0 = no, 1 = yes)? 144
DEBUG = 0 145
146
# Identation for each level in the str output. 147
str_indent = 2 148
149
# Whitespace line (ignored) 150
re ws_line = re.conmpile(r’ "\sx$) 151
152
# Temporary group format (used temporarily in string and opcp) 153
re_exp_grps = re.conpile(r’'\$(\d+)") 154
155
R'"" The FC2 common format 156

The rest of these regular expressions are based on the information found in “FC2: Reference Manual version
1.17 (Madelaine/Simone, 1993). I have tried to follow the naming conventions used in the reference manual
in the names below.

# Version (see group(2)) 165
re version = re.conpile(r’ "\s*x(version)\s*"([""]*)"\sx$") 166

167
# Declarations are not supported 168
re _declarations = re.conpile(r’ "\sx(declarations)\s*$") 169
# Net table (digits [group(2)] = number of nets) 171
re_net_table = re.compile(r’"\s*x(nets)\s+(\d+)\s*$") 172

173
# Table (digits [group(2)] = number of entries) 174
re table = re.conpile(r’"\s*(structs|behavs|| ogi cs| hooks)\s*(\d+)\s+$") 175
# Label (the last part [(.*)] is an exp: parsed separately) 177
re_label = re.conpile(r’'"\s*(struct]|behav|!ogic|hook)\s*(.*)$") 178

179
# Net list (digits [group(2)] = net number) 180
re net = re.conpile(r’"\s*x(net)\sx(\d+)\s*x$") 181
# Expression entry (the last part [(.*)] is an exp: parsed separately) 183
re_exp_entry = re.conmpile(r’"\sx:(\d+)\s*x(.*)$") 184
# Expressions 186
re_exp_constant = re.conpile(r’ "\s*(taujquit]|_)\s*$") 187
re_exp_unary = re.conmpile(r’"([?!"#])(.+)$) 188
#re_exp_infix = re.compile(r’"([])$’) 189
re_exp_infix0 = re.compile(r’"(.+)([."1)(.+)$) 190
re exp_infixl =re.conmpile(r'"(.+)(;)(.+ %) 191
re exp_infix2 = re.conmpile(r'"(.+)(,)(.+$%) 192
re_exp_infix3 = re.compile(r’"(.+)([<>])(.+)$) 193
re_exp_infix4 = re.conpile(r’"(.+)([+])(.+)$) 194
re_exp_opcp = re.conpile(r' "\ (([")]IH\)F) 195
re_exp_sopcp = re.conpile(r’'\(([")]H\)") 196
#re_exp-prefix = re.compile(r’"()$’) 107
re_exp_string = re.conpile(r’ “"\s*"(([""]|\")*)"\s*x$") 198
re_exp_sstring = re.compile(r’"(([""]|\")=*)"") 199
re_exp_star = re.conpile(r’ "\s*\x(\dx)\s*x$") 200
re exp ref =re.conpile(r "\s*x([@]7?)(\d+)\s*x$") 201
# Vertice table (digits [group(2)] = number vertice) 203

re_vertice_table = re.conpile(r’“\s*(vertice)\s*(\d+)\s*$") 204



fc2.py 4
205
# Vertex (digits [group(2)] = vertex number) 206
re vertex = re.conpile(r’'"\sx(vertex)\s*(\d+)\s*$") 207
208
# Edge table (digits [group(2)] = number edges) 209
re_edge table = re.conpile(r’'"\s*(edges)\s+(\d+)\s*$") 210
211
# Edge (digits [group(2)] = edge number) 212
re_edge = re.conmpile(r’ "\s+(edge)\s*(\d+)\s*$") 213
214
# Target vertice (the last part [(.*)] is an exp: parsed separatly) 215
re_target_vertice = re.conpile(r’ "\s+(->result)\sx(.*)$") 216
217
def __init__(self, fc2=None): 218
R'" " Initialise the object 219
Initialise the object. Generate the internal representation if the optional fc2 string or file is given.
self. _return_a line =0 225
if fc2: 226
if type(fc2) is FileType: 227
self.readfc2fil e(fc2) 208
elif type(fc2) is StringType: 229
sel f.readf c2str(fc2) 230
el se: 231
rai se FC2Exception, "FC2 init argunent of unknown type" 232
233
def __st r__( sel f) . 234
R'"" Generate the FC2 format 235
Generate the FC2 format from the internal representation. This is the result of using the built-in
Python function st r on an instance of this class.
return self. fc2_str(self.fc2py, 0) 242
243
def readfc2str(self, fc2): 244
R'"" Convert from fc2 string to the internal fc2 representation 245
This function takes a fc2 description (text string) of an automata and generates the internal fc2
representation which is a mixture of Python dictionaries and lists.
W B
# Emulate file 10 253
irrport StrlngIO 254
self.readfc2file(Stringl O Stringl (fc2)) 255
256
def readfc2file(self, fc2file): 257
R'"" Convert from fc2 file to the internal fc2 representation 258
This function takes a fc2 file description (a file) of an automata and generates the internal fc2
representation which is a mixture of Python dictionaries and lists.
self.fc2file = fc2file 265
self.fc2py = self._fc2() 266
267
def _nextline(self): 268
if self. return_a line: 269
self. _return_a line =0 270
el se: 271

self.line = self.fc2file.readline() 272
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while self.line:
if self.re_ws_line.match(self.line):
self.line = self.fc2file.readline()
el se:
br eak
return self.line

def _return_one_line(self):
self. _return_a line =1

def _debug(self, str, eol="\n"):
if sel f.DEBUG
i mport sys
sys.stderr.wite("%%" % (str, eol))

def _fc2(self):

# fc2 is saved in a dictionary
fc2 = {}

# Parse version information (optional)
if self. nextline():
if self.re_version.match(self.line):
fc2["version"] = self.re_version.match(self.line).group(2)
sel f._debug("Version: %" % (fc2["version"],))
el se:
sel f. _debug("No version given")
self. _return_one_line()
el se:
return fc2

# Parse declarations
if self. nextline():
if self.re_declarations.match(self.line):
sel f. _debug("Decl arations found but ignored!")
el se:
sel f. _debug("No decl arations")
self. _return_one_line()
el se:
return fc2

# Parse the net table
while self. nextline():

# Table of nets (ignoring the rest)
if self.re_net_table.match(self.line):
fc2["net _table"] = self. _net _table()

# Ignoring
el se:
sel f._debug("lgnoring: %" % (self.line,), "")

# Retur the result
return fc2

def _fc2_str(self, fc2, level):
if fc2. has_key("net_table"):
return self._net_table_str(fc2["net_table"], |evel)
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def _net_table(self):

# Create the empty net table with num nets

num = atoi (self.re_net_table.match(self.line).group(2))
net _table = {}

net _table["net _list"] = [{}] * num

sel f. _debug("Net table: %" % (num))

# Parse the tables part (zero or more, but maximum one of each type?)
while self. nextline():

# A table (structs, behavs, ...)
sel f. debug("ls this table: %" % (self.line), "")
if self.re_table.match(self.line):

sel f. _debug(" -> YES")

(type, table) = self. _table()

if not net _table.has key("tables"):

net table["tables"] = {}
net table["tables"][type] = table

# Go to next part

el se:
sel f. debug(" -> NO')
self._return_one_line()
br eak

# Parse the label part (zero or more of each type?)
while self._nextline():

# A label
sel f. _debug("ls this |label: %" % (self.line), "")
if self.re_label.mtch(self.line):
sel f. _debug(" -> YES")
(type, label) = self. |abel()
if not net_table.has key("label"):
net _table["label"] = {}
if not net_table["label"].has_key(type):
net _table["label"][type] = []
net table["label"][type].append(l abel)

# Go to next part

el se:
sel f. _debug(" -> NO')
self._return_one_line()
br eak

# Look for num nets
sel f. _debug("Look for % nets in net list" % (num))
for i in range(nunj:
if not self._nextline():
sel f. debug("ECF after %l of %l nets" % (i, num)
br eak

# One net

if self.re_net.match(self.line):
int = atoi(self.re_net.match(self.line).group(2))
net table["net list"][int] = self. net(int)
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# lIgnoring
el se:
sel f._debug("lgnoring: %" % (self.line,), "")

# Return the net table
return net _table

def net table str(self, net _table, level):

str = ""
if net _table.has _key("net list"):
str = str + (" " * level) +\
"nets %\n" % (len(net _table["net list"]),)
| evel = level + self.str_indent

i f net _table.has_key("tables"):
for (type, table) in net_table["tables"].itens():

str =str + (" " * level) + "% %\n" % (type, len(table))

str = str + self. _table_str(
type, table, level + self.str_indent)
i f net _table. has_key("Il abel"):

for (type, label list) in net_table["label"].itenms():
for label in |abel |ist:
str = str + self._label _str(type, l|abel, level)
if net _table.has_key("net list"):
for i in range(len(net_table["net_list"])):
str = str + (" " * level) + "net %@\n" % (i,)

str = str + self. _net_str(
net _table["net _list"][i], level + self.str_indent)
return str

def _net(self, int):

# parse one net
net = {}
sel f. debug("Net %" % (int,))

# Parse the tables part (zero or more, but maximum one of each type?)
while self. nextline():

# A table (structs, behavs, ...)
sel f. debug("ls this table: %" % (self.line), "")
if self.re_table.match(self.line):

sel f. _debug(" -> YES")

(type, table) = self. _table()

if not net.has_key("tables"):

net["tables"] = {}
net["tables"][type] = table

# Go to next part

el se:
sel f. debug(" -> NO')
self._return_one_line()
br eak

# Parse the label part (zero or more of each type?)
while self._nextline():

# A label
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def

def

sel f. _debug("ls this |abel: %" % (self.line), "")
if self.re_label.match(self.line):
sel f. _debug(" -> YES")
(type, label) = self. l|abel()
if not net.has_key("label"):
net["label"] = {}
if not net["label"].has_key(type):
net["label"][type] = []
net["l abel "][type]. append(| abel)

# Go to next part

el se:
sel f. debug(" -> NO')
br eak

# Parse vertice table (zero or one)
if self.re_vertice_table.match(self.line):
net["vertice table"] = self. _vertice table()
el se:
self._return_one_line()
sel f. _debug("No vertice table")

# Return it
return net

_net_str(self, net, level):
str = ""
if net.has_key("tables"):
for (type, table) in net["tables"].itens():
str = str + self. table str(type, table, level)
i f net.has_key("l abel"):
for (type, label list) in net["label"].itens():
for label in |abel |ist:
str = str + self._label _str(type, l|abel, level)
i f net.has_key("vertice_table"):

str = str + self. vertice table str(net["vertice table"], |evel)

return str
_table(sel f):

# Table type and number of elements

type = self.re_table. match(self.line).group(l)
num = atoi (self.re_table. match(self.line).group(2))
table = [()] * num

sel f. debug("Table: % %" % (type, num)

# Parse each element in the table

for i in range(nunj:
if not self. nextline():
br eak

# Parse an expression entry

if self.re_exp_entry. mtch(self.line):
i nt atoi (self.re_exp_entry. match(self.line).group(l1))
exp self.re_exp_entry. match(sel f.line).group(2)
sel f._debug(" Exp entry %: %" % (int, exp))
table[int] = self._exp(exp)
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def

def

def

def

def

# Ignore none expression entries (even compact form)
el se:
br eak

# Return table and type
return (type, table)

_table str(self, type, table, level):
str = (" " x level) + "% %\n" % (type, len(table))

|l evel = level + self.str_indent
for i in range(len(table)):
str = str + (" " % level) + ":% " % (i,) +\

self. exp_str(table[i]) + "\n"
return str

_label (sel f):

# Label type

type = self.re_label.match(self.line).group(l)
exp = self.re_l abel . match(sel f.line).group(2)
sel f. _debug("Label %: %" % (type, exp))

| abel = self._exp(exp)

# Return table and type
return (type, |abel)

_label _str(self, type, label, level):
return (" " * level) + type + + self._exp_str(label) + "\n

_vertice_tabl e(self):

# Create the empty vertice table with num vertice

num = atoi (self.re_vertice_table.match(self.line).group(2))
vertice_table = [{}] * num

sel f._debug("Vertice table: %" % (num))

# Look for num vertice
for i in range(nunj:
if not self. nextline():
sel f. debug("ECF after %l of %l vertice" % (i, num)
br eak

# One vertex

if self.re_vertex.match(self.line):
int = atoi(self.re_vertex.match(self.line).group(2))
vertice_table[int] = self._vertex(int)

# Ignoring
el se:
sel f. _debug("lgnoring: %" % (self.line,), "")

# Return the vertice table
return vertice table

_vertice_ table_str(self, vertice_table, |evel):

str = (" " * level) + "vertice %\n" % (len(vertice_table),)
| evel = level + self.str_indent

for i in range(len(vertice_table)):
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def

str
str

| evel

return str

_exp(self, exp):

sel f. _debug("Exp: %" % (exp,), "")
(exp, grps) = self._repl _grps(exp)
sel f. debug(" -> %" % (exp,))

if self.re_exp_constant. mtch(exp):

str + (" " * level) + "vertex%\n" % (i,)
str + self. vertex_str(vertice_table[i],

+ sel f.str_indent)

sel f. _debug(" (constant:9%)" % (exp,))

return ("constant", exp)

elif self.re_exp_unary. match(exp):

m = sel f.re_exp_unary. mat ch(exp)
sel f. _debug(" (unary:", "")

nexp = self._exp(self._insrt_grps(mgroup(2), grps))

sel f. _debug(")")

return ("unary", (mgroup(l), nexp))

elif self.re_exp_infix4.match(exp):

m = sel f.re_exp_i nfix4. mat ch(exp)
sel f. _debug(" (infix4:", "")
nexp = self. _infix_split(m grps)
sel f. _debug(")")

return ("infix4", nexp)

elif self.re_exp_infix3.nmatch(exp):

m = sel f.re_exp_infix3. mat ch(exp)
sel f. _debug(" (infix3:", "")
nexp = self. _infix_split(m grps)
sel f. _debug(")")

return ("infix3", nexp)

elif self.re_exp_infix2. match(exp):

m = sel f.re_exp_infix2. mat ch(exp)
sel f. _debug(" (infix2:", "")
nexp = self. _infix_split(m grps)
sel f. _debug(")")

return ("infix2", nexp)

elif self.re_exp_infixl. match(exp):

m = sel f.re_exp_infix1l. mat ch(exp)
sel f. _debug(" (infixl:", "")
nexp = self._infix_split(m grps)
sel f. _debug(")")

return ("infix1l", nexp)

elif self.re_exp_infix0.mtch(exp):

m = sel f.re_exp_infix0. mat ch(exp)
sel f. _debug(" (infix0:", "")
nexp = self._infix_split(m grps)
sel f. _debug(")")

return ("infix0", nexp)

elif self.re_exp_opcp. match(exp):

m = sel f.re_exp_opcp. mat ch( exp)
sel f. _debug(" (opcp:", "")

nexp = self. exp(self. _insrt_grps(mgroup(l), grps))

sel f. _debug(")")
return ("opcp", nexp)

elif self.re_exp_string. match(exp):

m = sel f.re_exp_string. mat ch(exp)

nexp = self._insrt_grps(mgroup(l),

gr ps)

sel f. debug(" (string:%)" % (nexp,))
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def

def

def

return ("string"

, nexp)

elif self.re_exp_star.match(exp):
m = sel f.re_exp_star. mat ch(exp)

sel f. debug(" (star:%)" % (mgroup(l),))

return ("star",

sel f. debug(" (ref:%%)" % (mgroup(1l),
return ("ref", (mgroup(l),

el se:

m group(1))
elif self.re_exp_ref.mtch(exp):
m = sel f.re_exp_ref. mtch(exp)

sel f. _debug(" (unknown: %s)" % (exp,))

return ("unknown

exp_str(self, exp):

exp)

m group(2)))

atoi (mgroup(2))))

return exp[1][0] + self. _exp_str(exp[1][1])

i f exp[ 0] == "constant":
return exp[ 1]

elif exp[0] == "unary":

elif exp[0] in ["infix4", "inf

i x3",

return self._infix_join(exp[1l])

"infix2",

elif exp[0] == "opcp"

return "(" + self. _exp_str(exp[1l]) + ")"
elif exp[0] == "string":

return "’ + exp[l] + "’
elif exp[0] == "star":

return '+’ + exp[1]

elif exp[0] == "ref"

return "9%%l" % (exp[1][0], exp[

return exp[ 0]

_eop(self, exp, star
i =start; p=1
while i < len(exp):
if exp[i] == "("
elif exp[i] ==
i =i +1
if p==0: break
return i

_repl _grps(self, exp
nexp = repl ace(exp
exp = ""; grps = [];
while 1:

t):

p

I

+
p

):
"$", "$D")
num= 0

1
-1

11101])

if self.re_exp_sstring.search(nexp):
m = sel f.re_exp_sstring. search(nexp)

start = m st
end = m end(

art() + 1
)

elif self.re_exp_sopcp. search(nexp):
m = sel f.re_exp_sopcp. sear ch( nexp)

start = m st

end = self._
el se:

br eak

art() + 1
eop( nexp,

start)

"infix1",

"infix0"]:

exp = exp + nexp[:start] + "$%d" % (num) + nexp[end-1]
gr ps. append( nexp[start:end-1])

nexp = nexp[ end:
num = num + 1
return (exp + nexp

]

gr ps)
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def

def

def

def

def

_insrt_grps(self, exp, grps):

nexp = ""

whil e self.re_exp_grps. search(exp):
m = sel f.re_exp_grps. search(exp)
nexp = nexp + exp[:mstart()] + grps[atoi (mgroup(l))]
exp = exp[mend():]

return nexp + exp

_infix_split(self, m grps):

return (mgroup(2),
(self._exp(self._insrt_grps(magroup(l), grps)),
self. _exp(self. _insrt_grps(mgroup(3), grps))))

_infix_join(self, exp):
return self. _exp_str(exp[1][0]) + exp[O] + self._exp_str(exp[1][1])

_vertex(self, int):

# parse one net
vertex = {}
sel f. _debug("Vertex %" % (int,))

# Parse the label part (zero or more of each type?)
while self._nextline():

# A label
sel f. _debug("ls this |label: %" % (self.line), "")
if self.re_label.match(self.line):
sel f. _debug(" -> YES")
(type, label) = self. l|abel()
if not vertex.has_key("label"):
vertex["label"] = {}
if not vertex["label"].has_key(type):
vertex["label"][type] =[]
vertex[ "l abel "] [type]. append(I abel)

# Go to next part

el se:
sel f. debug(" -> NO')
br eak

# Parse edge table (zero or one)
if self.re_edge table.match(self.line):
vertex["edge_ table"] = self._edge_table()
el se:
self._return_one_line()
sel f. _debug("No edge table")

# Return it
return vertex

_vertex_str(self, vertex, level):
str = ""
if vertex. has_key("label"):
for (type, label list) in vertex]["label"].itens():
for label in |abel list:

str = str + self._label _str(type, |abel, |evel)
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def

def

def

i f vertex.has_key("edge table"):
str = str + self. _edge table str(vertex["edge table"], |evel)
return str

_edge_t abl e(sel f):

# Create the empty edge table with num edges

num = atoi (sel f.re_edge _table.match(sel f.line).group(2))
edge table = [{}] * num

sel f. _debug("Edge table: %" % (num))

# Look for num edges
for i in range(num:
if not self._nextline():
sel f. _debug("ECF after %l of %l edges" % (i, num)
br eak

# One edge

if self.re_edge.match(self.line):
int = atoi(self.re_edge. match(self.line).group(2))
edge_table[int] = self._edge(int)

# The edge keyword and number is optional
el se:
self._return_one_line()
edge_table[i] = self._edge(i)

# Return the vertice table
return edge_table

_edge table_str(self, edge table, level):
str = (" " * level) + "edges %d\n" % (| en(edge_table),)
|l evel = level + self.str_indent
for i in range(len(edge_table)):
str = str + (" " *x level) + "edge%d\n" % (i,)
str = str + self. _edge_str(edge table[i], level + self.str_indent)
return str

_edge(self, int):

# parse one net
edge = {}
sel f. _debug("Edge %" % (int,))

# Parse the label part (zero or more of each type?)
while self._nextline():

# A label
sel f. _debug("ls this |abel: %" % (self.line), "")
if self.re_label.mtch(self.line):
sel f. debug(" -> YES")
(type, label) = self. l|abel()
i f not edge. has_key("l abel "):
edge[ "l abel "] = {}
if not edge["label "].has_key(type):
edge[ "l abel "] [type] =[]
edge[ "l abel "] [type] . append(| abel )
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def

# Go to next part

el se:
sel f. debug(" -> NO')
br eak

# Parse target vertice

if self.re_target vertice.match(self.line):
exp = self.re_target_vertice. match(self.line).group(2)
sel f. debug("Target vertice: %" % (exp,))
edge["target_vertice"] = self._exp(exp)

el se:
self. _return_one_line()
sel f. debug("Target vertice M SSING")

# Return it
return edge

_edge_str(self, edge, level):
str =""
i f edge. has_key("| abel "):
for (type, label list) in edge["label"].itens():

for label in |abel |ist:
str = str + self._label _str(type, l|abel, level)
i f edge. has_key("target vertice"):
str = str + (" " + level) + " ->" +\

self. _exp_str(edge["target_vertice"]) + "\n
return str



