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Why have a Machine Layer ?

User Code
.ci .C .h
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Charm++

Load balancing
Virtualization

Scheduler
Memory management

Message delivery
Timers

Converse

Machine Layer



Where is the Machine Layer ?

ÅCode exists in charm/src/arch/<Layer Name>

ÅFiles needed for a machine layer

ïmachine.c: Contains C code

ïconv-mach.sh : Defines environment variables

ïconv-mach.h: Defines macros to choose version of 
machine.c

ïCan produce many variants based on the same 
machine.cby varying conv-mach-<option>.*

Å132versions based on only 18machine.cfiles
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What all does a Machine Layer do?
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ConverseInit

FrontEnd

ConverseInit ConverseInit

CmiSyncSendFn CmiSyncSendFn CmiSyncSendFn

CmiSyncBroadcastFn

ConverseExit
CmiAbort

ConverseExit
CmiAbort

ConverseExit
CmiAbort



Different kinds of Machine Layers

ÅDifferentiate by Startupmethod
ïUses lower level library/ run time
ÅMPI: mpirun is the frontend
ïcray, sol, bluegenep

ÅVMI: vmirun is the frontend
ïamd64, ia64

ÅELAN: prun is the frontend
ïaxp, ia64

ïCharm run time does startup
ÅNetwork based (net) : charmrunis the frontend
ïamd64, ia64,ppc

ïInfiniband, Ethernet, Myrinet
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Net Layer: Why ?

ÅWhy do we need a startup in Charm RTS ?

ïUsing a low level interconnect API, no startup provided

ÅWhy use low level API ?
ïFaster 

» Why faster

ÅLower overheads

ÅWe can design for a message driven system

ïMore flexible

» Why more flexible ?

ÅCan implement functionality with exact semantics needed
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Net Layer: What ?

ÅCode base for implementing a machine layer on 
low level interconnect API
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ConverseInit

charmrun
CmiSyncSendFn

CmiSyncBroadcastFn

ConverseExit
CmiAbort

req_client_connect

DeliverViaNetwork

CmiMachineInit
node_addresses_obtain

CmiMachineExit

CommunicationServer



Net Layer: Startup
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charmrun.c
main(){
// read node file
nodetab_init();

//fire off compute node processes
start_nodes_rsh();

//Wait for all nodes to reply
//Send nodes their node table
req_client_connect();

//Poll for requests
while (1) req_poll();
}

machine.c
ConverseInit(){
//Open socket with charmrun
skt_connect(..);

//Initialize the interconnect
CmiMachineInit();

//Send my node data 
//Get the node table
node_addresses_obtain(..);

//Start the Charm++ user code
ConverseRunPE();
}

Node data

Node Table



Net Layer: Sending messages
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CmiSyncSendFn(int proc,int size,char*msg){
//common function for send
CmiGeneralSend(�‰�Œ�}���U�•�]�Ì���U�í�^�[�U�u�•�P);

}

CmiGeneralSend(int proc,int size, int freemode,
char*data){

OutgoingMsgogm=   PrepareOutgoing(cs,pe,
size,freemode,data);

DeliverOutgoingMessage(ogm);

//Check for incoming messages and completed     
//sends
CommunicationServer();

}

DeliverOutgoingMessage(OutgoingMsgogm){
//Send the message on the interconnect
DeliverViaNetwork(ogm,..);

} 


