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Modern Multl-Processor

PCH
|0, Clock, NIC, USB, LIl 16-lane PCle 4 16-lane PCle 4
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Offload Modern Multi-Processor

PCH Compute
|0, Clock, NIC, USB, LIl 16-lane PCle 4 16-lane PCle 4
SATA. PCI. Audio.. (31.5 GB/s)

3x UPIl'links _1: 80 KB/core: 12-way assoc
C CHC = 33.6 GB/s CHC 4
BRI E |_1 Bl EWiiL2: 1.2 MB/core: 20-way assoc
Each direction )
L2 L2, L2 L2 L2 L2 _3: oM '

3/core: 12-Way assoc
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8 channels of DDR4-3200 DIMM
100+ GF/core 55 6 * 8 GB/S

32 cores =3TF
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Memory Bottleneck
Fused Multiply Add

= Double Precision A +=B * C Latency can be hidden
Ali] += BIi]*CJ[i]

=B GRS ] Operands (32 byteS) Ali+1] += B[ +1'*C['+1]
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Memory Gap Mitigation

AMD Al Engine
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~600 GB/site




Instruction Streams

>

Many

SISD

MIMD

SIMD

Many

p Data Streams

Flynn’s Classification

A number of instruction streams

A number of data/operand streams
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NOT Sequential
INnstructions

volatile Int x;

Access X

R1 =X
R2 =y
|«Z:R1+R2
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Interconnect
- Routing algorithm

= Address, Low latency, High bandwidth
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| _ Interconnect
- Routing algorithm
= Address, Low latency, High bandwidth

| user program®?
- Metrics

= Number of links required
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INnterconnect

Routing algorithm

= Address, Low latency, High bandwidth

Metrics

)

user program?

Number of links required

Number of ports on a node

Distance between nodes

Redundancy In routes

- Diameter: Longest path
- Bisection width: Min #links failures to bi-partition the nodes
- Blocking: If independent pairs can communicate at each step



Memory Organization
- Unified memory addressing

= Non-uniform access (NUMA

- Address-based mapping

= Requires memory agents/controllers
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