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At ICALEPCS 09, we introduced a source code generator that allows processes to communicate reliably using
data types native to each host language. The compiler takes a source file that describes messages used in a
protocol and creates source that implements it. Over the past two years, we’'ve used the protocol compiler with
great success, but have found a few ways to further improve it. Our enhancements include encoding integers
more effifciently, adding enumerated types, and supporting three more target programming languages.
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Marshalling a request for data:

Marshalling a request for data: using protocol::SiteStatus;

std: :ostream& os;

RequestData request* req = [[RequestData request alloc] init]; Request: sRequestData req;
54 ;

NSData* binary = [req marshal];

Fermilab Accelerator Status

Store: 9157 // Send the binary to a socket or file using the NSWriteStream
i // classes.

reqg.marshal (os);

Unmarshalling reply data:

Unmarshalling reply data:
using protocol::SiteStatus;
std::istream& is;

NSData* binary = [[NSData alloc] init];
Reply::Base::Ptr ptr = Reply::Base::unmarshal(is);

// Load the binary using one of the NSReadStream classes. Reply::Data* data = dynamic_cast<Reply::Data*>(ptr);
SiteStatus* pkt = [SiteStatus unmarshal:binary]; if (data) {
// the message was successfully received and the data can be
if ([pkt isKindOf:[Data reply class]]) { // pulled from the data pointer like: data->store,
Data_reply* msg = (Data_reply*) pkt; // data->lumTev, etc.
Fermir\ab Accelerator Status = }

// The fields of the message are mapped to object properties
// so values can be accessed like [msg stamp], [msg state],
// [msg lumTev], etc.

* The C++ generator also emits an abstract base class that can call one of
several methods based upon which specific message is passed to it. This avoids
the necessity of using dynamic cast<>().

SiteStatus.proto

Defines Erlang records in a header file:

// Site Status app protocol

E rl al I g -record(sitestatus requestdata request, {}).

-record(sitestatus_canceldata request, {}).
-record(sitestatus _data reply, {stamp=0, store=0,
state='Idle’,
lumtev=0.0,
.etc... }).

enum TevState { Idle, Colliding, FixedTarget, Abort };

// A client sends this message to get added to the list of
// interested clients. The client must periodically send this
// message (1/5 Hz is optimal.)

request RequestData {
}

Marshalling a request for data:
// A client can send this message to get immediately removed

// from the list. If this message isn't sent, the client will
// get up to 10 seconds more data sent to it before getting
// removed automatically.

Msg = #sitestatus requestdata request{},
Bin sitestatus:marshal request(Msg)

%% The binary ‘Bin’ can be written to a file or network socket
request CancelData {

}

Unmarshalling reply data:
// This data is periodically sent to the registered clients.

reply Data { Bin = ..., %% Obtained from a file or network socket
int64 stamp; . . .
int32 store: %% Use Erlang pattern matching to determine the resulting message
! %% while also gaining access to values inside the message.
TevState state;

double lumTev;

double 1lumMI;

double lumRecycler;
double lumPbar;

optional intl6é scenario;

case sitestatus:unmarshal reply(Bin) of
#sitestatus data reply{store=Store, lumTev=LT} ->
use data(Store, LT);
Msg ->
warning msg(“Unhandled protocol message: ~p”, [Msg])
end

Resulting Class Creates a sitestatus protocol.py module which exports

Hierarchy* four functions: marshal request(), unmarshal request
(), marshal reply(), and unmarshal reply().

SiteStatus Three classes will be defined: RequestData_ request,
CancelData_ request, and Data_reply. Each class has a

A constructor that initializes the required fields needed for the
message.
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A : Marshalling a request for data:

msg = RequestData request
RequestData CancelData Data o _ i —red ()
iter = marshal request(msg)
# The resulting iterator can be passed to anything that uses an
# iterator to obtain content: files, sockets, bytearray(), lists,
Marshalling a request for data: # etc.

java.io.OutputStream os; // obtain an output stream _
SiteStatus.Request.RequestData req = Unmarshalling reply data:
new SiteStatus.Request.RequestData();

req.marshal(os); msg = unmarshal reply(iter) # ‘iter’ obtained from file,
# socket, etc.
if isinstance(msg, Data reply) then:
print “Current luminosity of store “, msg.store, “ is *“,
msg.lumTev, “el0.”

Unmarshalling reply data:

java.io.InputStream is; // InputStream is obtained

SiteStatus.Reply rpy = SiteStatus.Reply.unmarshal(is); * Due to Python’s “duck-typing”, any object that contains the correct set of
if (rpy instanceof SiteStatus.Reply.Data) { required attributes can be used for a message. The generator creates
SiteStatus.Reply.Data msg = rpy; correct classes as a convenience to the programmer.

System.out.println(“Luminosity of store ” + msg.store +
“ is " + msg.lumTev + “el0”);

Java

* The Java generator also emits an abstract base class that can call one of
several methods based upon which specific message is passed to it. This avoids
the necessity of using instanceof.




