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Outline

m [ntroduction to IBM Cyclops-64 multi-core
Processor,;

m Problem formulation;

m Cyclops Datagram Protocol (CDP) Design;
m A multithreaded implementation;

m Performance evaluation;
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Cyclops-64 Multi-core Processor
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Cyclops-64 System Overview
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Network Topology

o N | m 3D-mesh network on backend,;
' Q Q’._.gfﬁs m 3D-mesh is error-free;
A A A e N m  Gigabit Ethernet on front end;
OOO‘ = m C64 1/0 nodes bridge host
OO machine to compute engine;
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ST T T = for system admin, job
3D—mesh i Gigabits Ethernet SChedUling, file SyStem, software
@ 10 node development environment;

O compute node
g host node
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Problem Formulation

m IS it possible to design and implement a network
communication protocol in a way such that it can
utilize the massive thread-level parallelism
effectively and therefore achieve good
performance scalability?

m |s the communication protocol developed for
C64 processor an efficient one compared with
other network protocols?
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"
Schema of Solution
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Protocol Design Goals

m No lost data gram;
m |In order;

m No duplicate;

m Error free;

m Efficient;

m Scalable;
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Cyclops Datagram Protocol (CDP)

m Datagram-based, connection-oriented,;

m Reliable and supports timeout
retransmission;

m Sliding-window based flow control
mechanism to avoid traffic congestion;

m Full-duplex transmission services;

m Standard BSD socket programming
Interfaces;
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CDP Protocol Stack

Application
Presentation
cdp node cdp node
Session
. CDP app CDP app
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*. | edp socket cdp node cdp socker] - -
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Physical Ethernet Ethernet Ethernet Data Link
OSI Model ' Y ! } TCP/AIP Model
3D—mesh / sD—mesh /
Ethernet Ethernet

Equal to Transport layer + Network Layer,
Need a mechanism for addressing;

Currently support two different sub-networks;
Require a simple routing mechanism;

The underlying sub-networks are robust;
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CDP Packet Header Format

IP Header
ver |ZEL‘ ToS Total Length
identification ‘ fragment offset A
TTL | protocol | Header Checksum

Source Address

CDP Header

Destination Address

destination node | destination port

Options (optional)

source node

source port

TCP Header

sequence number

source port | destination port

acknowledgment number

sequence number

‘ flags | total length

acknowledgment number
| flags window
Checksum Urgent Pointer

Options (optional)

2007-4-2

Merging TCP header into
IP header;

Similar addressing
mechanism;

Similar control bits In
flags fields;

Sequence number
identifies a datagram;

Don’t support Fragment
and De-fragment;

No Checksum:
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CDP State Transition Diagram
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Implementation Internal
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CDP socket represents a
connection;

CDP user threads implement
the semantics of CDP
programming interfaces;

CDP receiving threads poll on
Incoming packet port;

CDP receiving threads can
process multiple connections
at the same time;

CDP timer thread is
responsible for timeout
retransmission,;

http://www.capsl.udel.edu 13



Coarse-Grain Lock vs Fine-Grain
Lock
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Number of Cycles(Million)

Performance Evaluation: Scalability
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" S
Performance Evaluation:
Throughput

1000 — m Pthread version;
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Conclusion

m The Tiny thread implementation of CDP
demonstrate good scalabillity. It can sustain
reasonable number of CDP connections scaling.

m As a communication protocol, CDP is
comparable with TCP and UDP. Its pthread
version running in user mode achieves 884Mbps
peak throughput on Gigabit Ethernet.
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Q & A:
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Thank You!
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