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RPC architecture
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Problems

Muxing
R is strictly thread-dangerous.
R network capabilities are mostly limited to client use.
Interpreter wants to be in REPL loop.

Serialization
Marshalling of R objects is very slow. . .
. . . and is restricted to ASCII if in RAMio.
Fun fact is that it is rarely needed.
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Solutions (servers!)

Pipe (rjson package)
Fork+pipes (multicore, Rserve)
Prefork interpreters (rApache)
Internal web server (Rook)
CORBA, COM, etc. (omegahat, rcom)
Smuggle real event loop into interpreter (triggr)
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Rserve

Rserve forks R session for each connection.
User sends data and code via specific client (provided for C, Java, R
and PHP).
Rserve simply executes everything sent in.
Connections exist in isolated environments which are wiped out
after disconnect.
Forking R is no fun because of the garbage collector.
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Rserve
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triggr
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triggr

User gives port and callback.
triggr waits on a given port for messages defined as chunks of data
separated by an empty lines (i.e. RNRNs).
Callback is called on a chunk and its result is sent to client in the
same format; callback can also terminate connection.
When there are multiple messages as one time, triggr queues them
in order of coming in.
Each message processing is only isolated in an environment;
connections may be tracked by connection ID.
RNRN separation allows one to mimic HTTP traffic and use
already done proxies and load balancers.
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Live presentation
Echo server

Random number generator

HTTP server

‘Real’ RPC (i.e. how the sugar part can be done in R)
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#Simple echo server
#Run this script, open new terminal, fire telnet localhost 7777 and write somthing followed by RNRN
#Server can be terminated with Ctrl-C (SIGINT) or (better) SIGPIPE


serve(function(x){
	return(x);
},7777)





#Simple random generation server
#Run this script, open new terminal, fire telnet localhost 7777 and write some number followed by RNRN

require(triggr);

serve(function(x){
	try(as.numeric(x))->N;
	if("try-error"%in%class(N) || length(N)!=1 || is.na(N) || N<1) return(endConnection('Bad argument!'));
	endConnection(paste(runif(N),collapse=", "))
},7777)





#Simple HTTP server
#Point your browser to localhost:8080/N to get N random numbers.

require(triggr);

serve(function(x){
      #Getting URL
      textConnection(x)->tc;
      w<-readLines(tc);
      close(tc);
      sub('/','',strsplit(w,' ')[[1]][2])->url;
      N<-as.numeric(url);
      
      if(any(is.na(N))) 
       return(endConnection("HTTP/1.0 404 Not Found\r\n\r\n404!"));
       
      return(endConnection(
       sprintf("HTTP/1.0 200 OK\r\n\r\n%d random numbers={%s}",
       N,paste(runif(N),collapse=" "))));
},8080)





### tServer -- mutual code ###

#Ugly ugly slow slow serialization
# object --serialize--> ASCII rds --RCurl::base64--> secured string
library(RCurl);
pack<-function(x){
 message("PACK");
 tc<-textConnection(NULL,open='w');
 serialize(x,tc,ascii=TRUE);
 tcc<-textConnectionValue(tc);
 tcc<-paste(tcc,collapse='\n');
 close(tc);
 message("PACKED");
 return(base64(tcc));
}

# object <--unserialize-- ASCII rds <--RCurl::base64-- secured string
unpack<-function(t){
 message("UNPACK");
 class(t)<-"base64";
 base64(t)->t;
 tc<-textConnection(t);
 try(unserialize(tc))->x;
 close(tc);
 message("UNPACKED");
 return(x);
}

#If there is a `server` variable, assume that we are in server-to-be process
if(exists('server')){

    ### tServe -- server ###

    require("triggr");
    functions<-list();

    serve(function(x){
     #Unpack message
     unpack(x)->X;

     if(!is.null(X$f)){
      #Install new function
      message("New function installation");
      c(functions,X$f)->>functions;
      #Send back new function ID
      return(endConnection(c(pack(list(fID=length(functions))),'')));
     }else{
      message("EXECUTING");
      #Execute installed function
      try(do.call(functions[[X$fId]],X$fArgs))->fAns;
      message("EXECUTED");
      #Pack and transfer the results
      return(endConnection(c(pack(list(fAns=fAns)),'')));
     }
    },7777);

}
#If there is no `server` variable, assume that we are in client

### tServe -- client

#General communication function
perform<-function(host='localhost',port=7777,x){
 #Simply using R built-in networking 
 socketConnection(host,port,server=FALSE,blocking=TRUE)->con;
 writeLines(c(pack(x),''),con);
 #To overcome lazyness
 v<-readLines(con);
 unpack(v)->ans;
 close(con);
 return(ans);
}

install<-function(f,host='localhost',port=7777){
 #Sending f to the server to install it there
 perform(host,port,list(f=f))->b;
 try(b$fID)->fId;
 if("try-error"%in%fId) stop("Installation failed!");
 #If there is no error, fId is an ID of function needed to call it via RPC
 
 #Install returns sugary function realizing RPC call to f on server
 function(...){
  args<-list(...);
  try(perform(host,port,list(fId=fId,fArgs=args))$fAns)->fAns;
  #Propagate error
  if("try-error"%in%fAns) stop("RPC fail!");
  return(fAns);
 }
}





The end

https://github.com/mbq/Triggr

(can’t be on CRAN because Windows1 has real threads, OSX is broken
and I’m too stupid to install gcc on Solaris since Oracle deopened it)

1Windows port is quite in reach, though.
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Bonus for nerds: triggr internals
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