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This presentation is a short introduction to SCI, and
presents our dynamic fault tolerant routing algorithm

Short introduction to SCI and Dolphin hardware

Routing and changes in the driver to support dynamic
fault tolerance

Test results on a 9-node cluster
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Scalable Coherent Interface

A standardized in 1992 as IEEE1596
A Distributed memory system
A Support for Cache Coherence

A Concepts in the SCl-standard:
A Point-to-Point links
A Transactions and packets
A Reliability
A Addressing and Remote Memory Access (RMA)
A Nodes and topologies

simula - by thinking constantly about it



Topologies standardized in the Scalable Coherent
Interface standard.

T

Ring topology (ringlet)

2D topology
Switch topology 3D torus topology
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Dolphin Interconnect Solutions SCI hardware

A As of this date, the only vendor of
SCI hardware.

PCI Bus 64 bits/66 MHz

A First generation of SCI hardware
was available in 1993 PSB66

A Latest generation of SCI

i i £ < 2 B-Link
hardware contains two major | |
components LC3 LC3

A Link Controller (LC) I T

A PCl to SCI Bridge (PSB) SCIOUT  SCIIN SCIOUT  SCIIN
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Architecture and features of the Dolphin PSB66
PCl to B-link bridge
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Architecture and features of the Dolphin Link
Controller 3 SCI controller
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Routing on Dolphin SCI hardware

Standard routing is called o0Graph
the end 2005.

1. Build structure:

A Setup tables for all nodes, and for all nodes that are connected. The
cost Is also added to this table.

2. Dijkstra's shortest-path:

A Traverse the graph, run Dijkstra's for all possible paths, and pick the
lowest cost. Deadlocks are prevented with loop detection.

3. Build tables:

A Use the result from step 2 to generate B-link and link controller
tables.

simula - by thinking constantly about it



Currently supported fault tolerance on
Dolphin SCI hardware

Hardware:
A Support for redundant hardware
A Scrubber node to prevent accumulation of invalid packets
A Basic flow control mechanisms

Software:
AoSession heartbeato to check if nod:
A Network Manager for rerouting
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Impacts to the connectivity in a cluster
when a cable or a node fails
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Changes to the existing routing algorithm
to support dynamic fault tolerance

A A node only detects local C Response o
changes ¥ X, F
A Configure link-table to accept y y
packets to all destinations 1 i
except on own dimension Y-dimension L Ny g
A When a dead link is detected: L
A Combine dead links B-link ~ L—
table with operating links B- y )

link table (OR-operation)
A Deactivate dead link
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Implementation of our dynamic fault
tolerant routing algorithm

A Special mode in the driver for
2D and 3D High Availability CableNotOk
(Fault Tolerant)

No
Yes

A Uses Interrupts to detect any Cable
problems l
_ ReadyToGo _
ATwo Ahandlerso in I ver

to do rerouting:

A cableNotOk: Cleans up any
errors

A ReadyToGo: Calculate and
setup new routing
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Routing algorithm with workaround to
support broken Y-rings

A The scrubber-mechanism
throws packets after one
round on aring

Response Response
- I’\COPUI 1°5C

c

Y-dimension

A When areset is detected,
always probe downstream
node on X-dimension

A

A If a Y-link is broken:

A Al packets to node on
problematic link are send in Y- X-dimension
direction first

(=)

Request
A\

v

A Except when destination is on
current X-dimension
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Cluster setup in the 9-node test cases

A 9 nodes with 2D topology

A Runs Linux (CentOS) with kernel o — o
iger-7 tiger-8 tiger-9
2.6.9-42.EL x86 64
A AMD Athlon 64 X2 4200+ n
tiger-4 tiger-5 tiger-6
A 2 GB RAM
A nVIDIA nForce 570 SLI Chipset l
tiger-1 tiger-2 tiger-3

A Dolphin PCI Express (D352)
2D SCI Adapter

A Driver version: Dolphin DIS 3.1.10
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Tests In a 9-node cluster

A

A SCllink in X-dimension between ] T T
tiger-1, tiger-2 and tiger-3 breaks tiger-7 tiger-8 tiger-9

A scibench2 (bandwidth & latency)
A tiger-1 to tiger-8 [

. [ > N
A tiger-l to tlger-3 m t tiger-4 7 tiger-5 7 tiger-6
A tiger-3 to tiger-7 o
A MySQL Cluster (downtime)
A RS, — RQ
All-to-All tiger-1 tiger-2 tiger-3
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Testcase 11 9 nodes
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Testcase 1li 9 nodes

Average one-way Latency
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Conclusion and Further Work

A We have developed a dynamic fault tolerant routing method
for SCI networks

A Tests show that we are able to do rerouting while distributed
applications like MySQL Cluster runs uninterupted

A Next revision of SCI hardware featuring the possibility for
doing dynamic fault tolerance in hardware are now in
production

QUESTIONS ?




