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7 What is a SmartNIC?
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« A NIC that can be configured to perform arbitrary tasks.

« Coordination of heterogeneous task-specific accelerators (GPUs, Al
engines, etc.)
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Portals

Network API
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Portals Table
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buffer1 buffer2
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— AtomicC

— Put/Atomic
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ME3 — .
puffer3
gounter |------

Z : atomic

Triggered Operations
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7/ Extending Portals
74
. Current (4.2) Proposed

Target-side resource management: e :
buffers, offsets ‘ + ME-specified operations

‘ + persistent triggered operations

‘ + strict indexing (==

‘ + conditional counter updates

Transient triggered operations

Triggering conditions: >=

Counter updates: bytes, writes




7/ Extending Portals
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+ ME-specified operation:
counter = (cond ? vall : val2)

if [obuffer] <= 0:
counter = X
else:
counter++
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Extending Portals

Rank O

Rank 1

Put( Rank 1, x)

ME1

Triggered Operations

MUL

[buf] = [buf]*x s

1:TriggeredPut( Rank 1, --)

ME2

COND CT

2 : TriggeredPut( Rank 0, 0)

UPDATE

If [buf] <= 0:
counter =10
else:
counter =2

10 : TriggeredPut( Rank 0, 1111)
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Message » Matching > ALU > .Ct++./
triggering
2nd gperand 1st operand operation program
counter
Instruction

Program: Sequence of instructions sharing the same counter

Turing Equivalent




7~ INCA: In-Network Compute Assistance
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Message » Matching > ALU > .Ct++./
triggering
2nd gperand 1st operand operation program
counter

\ }
|

Instruction
5 ADD buf1, buf1, buf2

Trigger ME-specified Destination of  Location of 1st  Location of 2nd
threshold operation result operand operand




74
i=0
while i <16 do {
c =+ (A[i] * B[i])
i=i+1
}
end

o

INCA-Q

Compiler

7~ INCA: In-Network Compute Assistance

INCA-A Interpreter

1

Dot product

INCA-A

INCAa2c

INCAIib

Portals Reference

1 PUTL i, _CO

2 PUTL _RO, i

3 LT _RO, _RO, _C1
4 BLEZ _RO, 10
5PUTL _R1, A[i]

6 MUL _R1, _R1, BIi]

/ADDc, ¢, _R1
8ADD i, i, C2
9 IMP 2

10 END




7~ INCA: In-Network Compute Assistance
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d ____ Kernel | usecs
convolution 190.49
dot-product 31.76
hadamard-product 31.81
linear-interpolation 212.85
: TR 3.2 GHz Haswell:
matrix-multiplication 1051.20 — 1395 - 10.5 usecs
matrix-transpose 23.62
unpack 59.93

400 MMsgs/s, 1ns scratchpad
8KiB payloads




7/ Enabling Intelligence
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| ct++/
triggering

Message » Matching > ALU

SIMD

2 MULM A[_Z0], A[_Z0], B[_Z0], 256

dot-product 31.76 23.74
hadamard-product-pc 31.81 0.176
matrix-multiplication-p 1051.20 819.61

matrix-multiplication-pc 1051.20 153.60
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7/ Enabling Intelligence

Message

» Matching

ALU

- Enable execution of arbitrary

tasks

 Intelligent coordination of
heterogeneous task-specific

accelerators

SIMD

ct++/

: triggering
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« Whit Schonbein
wwschon@sandia.gov

« Portals specification
https://cs.sandia.gov/Portals/ [BROKEN; but see researchgate]

« Portals reference implementation
https://github.com/Portals4
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