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This module implements the OpBi ndi ng class and the r enot eBi nd function. The OpBi ndi ng class imple-
ments a two way operational binding that tries to emulate the behavior of a local binding that can be created
between interfaces in two different capsules.
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The example above shows an operational binding with one interface in capsule A and one interface in capsule B.
The OpBi ndi ng class implements the operational binding with two TCP/IP channels. One for request/reply
from left to right and back (from capsule A to casule B and back in the figure above) and one for request/reply
the oposite way (from capsule B to casule A and back in the figure above). The r enot eBi nd function is used
to create an operational binding between two interfaces in different capsules. The example below creates an
operational binding between interface i in capsule A and interface j in capsule B.

b = renoteBind(i,j) i — ]

OpBi ndi ng

Note that r b returned from the r enot eBi nd function is not an instance of the OpBi ndi ng class but a reference
to the registered operational binding component in the local capsule (the r enot eBi nd function automatically
registers the operational binding in the local capsule).
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# We need to check the type of some attributes 49
fromtypes inport = 50

51
# For low level communication 52
from socket inport = 53

54

# Listen on different connections at the same time 55
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i mport sel ect

# Need sys to access information about an exception

i mport sys

# Misc values for the Open-ORB core
frommsc inmport =

# Local bindings (and interface references)
fromlbind inport =

# Components
from conponent inport =

# Composite components
from conposite import =

# Use the message objects
frommsg inport =

# The capsule

i mport capsul e

cl ass St ubMet hod:
R'"" A stub method
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Used to call a message type of method (see for example the msg. message method of the St ub class).

Save the message method and the name of the actual method called when you initialize this object.

def _ init__(self, nethod=None, op=""):

R'" " Initialize the method
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Save the message method (usually St ub. nsg. nessage) and the name of the actual method called

(op).
sel f. met hod = net hod
self.op = op

def __call__(self, xargs, **xkw):
R'" " Call the method

Call the method we previously saved information about with the given arguments.
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rep = appl y( 108

sel f.method, ({"op": self.op, "args": args, "kw': kw,), {}) 109

debug(" StubMet hod rep: %" % (‘rep',)) 110

return rep 111

113

cl ass Stub(Conponent): 114
R'"" A stub 115

A stub in a remote binding. A stub is a component with two main interfaces, one is bound to an interface
of a component in the local capsule ("i f ace") and one is bound to an interface in the oposite stub in the
other capsule (" of ace").. This last binding is not a local binding. The stub also has a control interface.

125

def __init__ (self, iref=None, otherNode="", |port=0, oport=0, cport=0): 126
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def

def

R'" " Initialize the stub

127

Create the different message objects (for out-going, in-coming and control messages) and create
forwarding methods (using the out-going message object) for the exported methods of the given

interface reference. Also initialize the component part (interfaces) of the stub.

# Initialize the message objects

sel f.serving = 0

sel f.msg = Msg(ot her Node, oport)
self.listen = Msg(gethostnane(), |port, 1)
self.ctrl = Msg(gethostname(), cport, 1)
self.reply =1

# Insert forwarding methods
fref = IRef(None, iref._ inplD_, iref.__explD_ )
fref. local __["iobj"] = 1O0j()
for key in fref.__explDKeys_ ():
fref. local ["iobj"]. dict_[key] = StubMethod(
sel f. nmeg. nessage, key)

# Initialize the stub as a component
Conponent. __init_ (

sel f,
{"iface": fref,
"ctrl" : IRef(self, ["serve", "servethread", "stopserve"], [])},
sel f)
__del __(self):

del self.mnmsg
del self.listen
del self.ctrl

__serveloop__(self):

# Start serving
self.serving = 1
debug("Stub serve: ready (%, %)" % (self.listen. port,
self.ctrl.port))
while 1:
debug("Stub serve: waiting (%, %l)" % (self.listen.port,
self.ctrl.port))

# Wait for a request (either server or control)
inreglist, o, e = select.select(
[self.listen.listensocket, self.ctrl.listensocket], [], [])

debug(" Stub serve: sonmething (%, %)" % (self.listen. port,
self.ctrl.port))

# Traverse the requests

for inreq in inreqlist:

if inreq == self.ctrl.listensocket:
msg = self.ctrl
obj = self.interfaces["ctrl"].__local__["iobj"]
isctrl =1
el se:
meg = self.listen

obj = self.interfaces["iface"]
isctrl =0
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# Recieve requests
connection, requests = neg.recvreq()

for req in requests:

debug("Stub request: %" % (‘req',))
if isctrl and req["op"] == "stopserve"
debug(" Stub stopserve: % (%)" % (
self.listen.port, self.ctrl.port))
self.serving = 0
return

# Perform the request and send a reply (possible an error)
try:
if not req.has_key("args"): reg["args"] = ()
if not reqg.has_key("kw'): req["kw'] = {}
rep = apply(getattr(obj, req["op"]),
reg["args"], req["kw'])
except Exception:
(exc, val, tb) = sys.exc_info()
debug(" Stub: serve error: % (%)" % (req["op"],
rep = ErrorQbj ect (exc, val, tbh)
if self.reply:
nsg. sendr ep(connecti on, rep)

def serve(self):
self.__serveloop_ ()

def servethread(self):
i mport thread
thread. start _new thread(self.__serveloop__, (), {})

def stopserve(self):
if self.serving
try:
self.ctrl.announce({"op": "stopserve"})
except error, str:
debug(" Coul dn’t connect ctrl interface: %" % (str,))
raise error, str

cl ass OpBi ndi ng( Conposite):
def __init_ (self, irefl, iref2, serve="servethread"):

# Get access to both capsules
if type(irefl. local __["object"]) is DictType:
if irefl. local__["object"]["capsule"] == capsule.l ocal
sel f.capsul el = capsul e. | oca
el se:
sel f. capsul el = capsul e. Capsul ePr oxy(
irefl. local__["object"]["capsul e"]. message. node,
irefl. local__["object"]["capsul e"]. message. port)
el se:
sel f. capsul el = capsul e. |l oca
if type(iref2. local ["object"]) is DictType:
if iref2. local_ ["object"]["capsule"] == capsul e.l ocal

val))
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def

def

def

def

sel f.capsul e2 = capsul e. | oca

el se:
sel f. capsul e2 = capsul e. Capsul ePr oxy(
iref2. local_["object"]["capsul e"]. nmessage. node,
iref2. _local__["object"]["capsul e"]. message. port)
el se:

sel f.capsul e2 = capsul e. | oca

# Fetch communication ports

| portl = self.capsul el. newPort ("op binding")
cportl = self.capsulel.newPort("op binding ctrl")
| port2 = sel f.capsul e2. newPort ("op bi nding")
cport2 = self.capsul e2. newPort ("op binding ctrl")

# Create stubs
sel f.stubl = sel f. capsul el. nkConmponent (

St ub,
(irefl, self.capsul e2. nessage. node, Iportl, |port2, cportl),
{H
sel f.stub2 = sel f. capsul e2. nkConponent (
St ub,

(iref2, self.capsul el. nessage. node, I port2, |Iportl, cport?2),

{})

# Initialize the componet
Conponent. __init_ (

sel f,
{"ifacel": self.capsul el.getl Ref(self.stubl, "iface"),
"iface2": self.capsul e2. getl Ref (sel f.stub2, "iface"),

"ctrl": IRef(self, ["servethread", "serve", "stopserve"],

[1)
{"conps": [self.stubl, self.stub2], "ifaces": {}, "edges": []}

# Start server threads
if serve in ["servethread", "serve"]:
self. serve__ (serve)

__serve__(self, serve):

if self.interfaces["ifacel"].__inplD__:
sel f. capsul el. announceMet hod(
sel f.stubl, "ctrl", serve, (), {})
if self.interfaces["iface2"].__inmplD__:
sel f. capsul e2. announceMet hod(
sel f.stub2, "ctrl", serve, (), {})

serve(self):
self. serve_("serve")

servet hread(sel f):
self. serve_ ("servethread")

st opserve(self):
debug(" OpBi ndi ng stopserve")
sel f. capsul el. announceMet hod(
sel f.stubl, "ctrl", "stopserve", (), {})
sel f. capsul e2. announceMet hod(
sel f.stub2, "ctrl", "stopserve", (), {})
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class OpBindCtrl (I Ref):

def __init__ (self, obj=None):

IRef. _init__(self,

def renoteBind(irefl, iref2

return rob

obj ,

[T,

["servethread", "serve", "stopserve"])

serve="servet hread"):

rob = capsul e. | ocal . regi st er Conponent ( QpBi ndi ng(iref1,
| ocal Bind(irefl, capsule.local.getlRef(rob, "ifacel"))
| ocal Bi nd(capsul e.l ocal . getl Ref (rob, "iface2"), iref2)

iref2, serve))



