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Key points -

Parallel computing bottleneck - fast hardware, slow software

Active Messages: basic ideas, specifications, RPC

Workstation clusters: adaptation possible

Implementation of Active Messages on SPARCstations: SSAM

Performance comparisons
Related work and ideas

Summary




ACTIVE MESSAGES — Sameer Siruguri, Sitaram Iyer

Fast hardware, slow software

e Multiprocessor hardware performance is negated by costly

communication models

— costly kernel paths at send and receive

— parsing long headers in packets

e Parallel computing = fine-grain communication required =

low latency

e Need for simple and flexible model led to Active Messages
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applications

protocols

requirements

Active Messages

e Provides a simple asynchronous communication interface for

— short-circuits kernel path, bringing network closer

e Push protocol design into the user application — customised

e Messages carry handler addresses with them

— quick integration of data at the receiver

— specialised (hence, efficient) handlers for different
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The Good Things

This model:

e is simple and flexible
e shows high performance

e gives precise cost estimation of network accesses to

programimers

e gives an easy-to-use base for development of protocols, RMI,

distributed programming tools/languages etc.
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Relation to RPC

RPC on Active Messages

e Handlers themselves are remote procedures

e Protection domains are not crossed

e Complex calls are handled by layering an RPC library on

Active Messages
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Intra-domain

Inter-domain

Intra-machine

e The two-dimensional model of RPCs

Inter-machine

Procedures

Active Messages

Peregrine

Birrell and Nelson RPC
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Parallel computing on clusters

What are clusters?

e groups of workstations with standard hardware
e connected by a low-latency high bandwidth network

e running conventional operating systems
Clusters are a viable alternative:

e cheaper
e off-the-shelf components

e standard software environment
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ATM

connection-oriented network technology and protocol
virtual circuit establishment

very fast (100Mbps+) switching

fixed, small (48 bytes payload + 5 bytes header) packet size

no flow control at this level or reliability

— comparable to multiprocessor specifications




ACTIVE MESSAGES — Sameer Siruguri, Sitaram Iyer

SSAM — SPARCstation Active Messages

Prototype implementation of the Active Messages communication
architecture

e on a cluster of SPARCstations
e as a kernel mode device driver

e accessed through a user-level library

1
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SSAM — the message format

e ATM cell — 53 bytes

— 5 bytes header — virtual circuit ID, etc.
— 48 bytes payload, consisting of

40 bytes application data

2 bytes flow control information

4 bytes handler address
2 bytes checksum (AAL3/4 compatible)

*
*
*
*

1
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4mm>z — the PHVH-

e Dispatcher:
void SSAM_10(int connld, SSAM_req_handler handler)

e Explicit Poll: void SSAM_poll(void)
e Handler prototypes:
— Reply Handler:

void (*SSAM_repl _handler) (int connld, void *in_

— Request Handler:
SSAM_repl _handler (*SSAM_req_handler)

(int connId, void *in_ , vold *repl

1

2
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SSAM — the sending mechanism

there are preallocated application-shared kernel buffers
application writes to one of them as indicated by connId
application calls SSAM_10(connld, req_handler)
SSAM_10 traps to the kernel

kernel writes data to ATM 1 | returns from trap

application polls for reply

1
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SSAM — the receiving mechanism

. network interface (ATM) writes data to a preallocated buffer
. periodic polling process traps into kernel

kernel determines the corresponding process input buffer from
VCI

SSAM_poll loops through buffers and calls request handlers
. request handler may send a reply, else AC is generated

. the reply is handled similarly on the sender s side

1

4
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SSAM — performance

peration SS-20

SS-14

SSAM | syscalls | SSAM | syscalls

write

kernel overheads

network access

read

kernel overheads

network access

1
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SSAM — comparisons

la ers

Communication

Layer

Round trip
Latency

Peak
Bandwidth
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BSD TCP/IP sockets
Sun RPC
PVM over TCP/IP

1. ms
3. ms
3. ms

5.4ms

4MB/s
2MB/s
1. MB/s

1.5MB/s
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SSAM — comparisons contd

Machine

Round trip
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Bandwidth

SP-1 with MPL/p
Paragon with N

cluster

t

h

5 S
44 s

8.3MB/s
3.0MB/s

1

7









Endpoint










