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The Streaming Supercomputer provides two orders of
magnitude more global memory bandwidth per dollar than
clusters of servers ($4 per M-GUPS).

Stream instructions such as load, store, and fetch & add hide
latency by issuing a stream of memory operations with a single
instruction. The memory, interconnection network and I/O
interface of the streaming supercomputer system are designed
to achieve high bandwidth.
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Supports 2.5GB/s per-node bandwidth over
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Conservative technology assumptions - 5
Gb/s links, existing connectors

Uses a folded Clos topology with concentration
8 : 2 : 1 - board : backplane : system

Tolerant of single-point network failure
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Segmentation allows running several jobs
simultaneously

Cache and Memory state bits for
coherency

Synchronization - Fetch&Add, Compare&Swap and memory mapped message
sending

Integer and Floating point Add&Store for reduction operations

For Stream Load instruction

Address generator converts stream load instruction into a number of
individual word load requests - stride or indexed address, and
performs segmentation translation (1)

All requests are routed through a request switch that directs those to
one of eight stream cache banks (2 3)

If the data is in stream cache, the request goes back to return switch
(B1 B6). If not, forwarded to DRAM interface or Memory Network
interface by the address value. (B1 B4 B5 B6, B1 N1 B6)

Reorder buffer receives the returning requests out of order and aligns
those to deliver back to SRF (5 6)

Fetch&Op unit is used for the operations such as fetch&add,
add&store and compare&swap

Stream Cache Bank

System Interconnect Network

Determines global bandwidth demand of applications

Compares Network topologies and determines the most efficient one for SSS

Evaluates Network Technology - develop cost/performance model for emerging
electronic and optical link technology

Investigates request combining to reduce network overhead

Identify bottlenecks and required queuing in memory system


