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BOOM Core with Ocelot Vector Unit

ICache TLB o e L2
nstruction Cache 128bi(/cycle

ICache Tags 32-KiB 8-way

LO BT!
1-cycle redirect
Dense L1 BTB
. Inst Inst Inst Inst Inst Inst Inst Inst
2-cycle redirect
32 entries

o
Predlclo.r inst Inst inst
3-cycle redirect

16 Bytes/cycle

Return-Address
Stack

FrontEnd

Execute Rename / Allocate / Reti
ReOrder Buffer (128 entries)
HoP HoP

Distributed Scheduler

Aem-g gy ZTS
ayoed 7]

| Register File

FP Issue MEM Issue
"R':l:"u‘:"l’:' Cidue INT Issue Queue Oioue
- i U - N
128 R <) S > 32 entries ;
32 entries 32 entries

HorP HoP por Hor HoP

[ Aw ] [eu ] [asu]

[ 8anch | | FDiv |

(W] Eus
Store Buffer &

Forwarding
(32 entries)

Load Queue
(32 entries)

8B/cycle 8BJcycle

L1 Data Cache
Load/Store 32 KiB 8-Way
Unit

(10 entries)

tenstorrent https://carrv.github.io/2020/papers/CARRV2020_paper 15 Zhao.pdf



Chisel-Based Design
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Object-oriented programming

Well-defined class hierarchy

Highly configurable
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In-order Vector Unit

0 1 2 3 4 5
. | _|iregister | | req : n |3 o - ~ ~
issue 8" read >3 > queue [T IHIRE »gr—>{vidst0 —>|g——|vidst1 |4 Iq —> Isu > >
A\ A\ AN N
Agen
o |fregister| =l f T [ regfile 3 ——| vecO |—»|g —>{ vect >3 > vec2 —»|
8 "| read 18 " | Recn 8 "8 o "8 g gl
A A FrontEnd A a =
3 | vecO —> vecl |—Ilq | wb
A A
>3 | vecO [—{Iq | wb
— T DataPath
. uop
queue

tenstorrent



Integration Challenges

1. Integrating a SystemVerilog module into a Chisel-based design
2. Incorporating an in-order pipeline into an out-of-order core

3. Retrofitting the Load-Store Unit (LSU)
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Chisel-SystemVerilog Integration

Chisel Bundle | SystemVerilog Interface

tenstorrent ;



Chisel-SystemVerilog Integration
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Chisel-SystemVerilog Integration
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Chisel-SystemVerilog Integration
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Chisel Module
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In-Order Pipeline in Out-of-Order Core
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In-Order Pipeline in Out-of-Order Core
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LSU Retrofitting
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Memory Ordering
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Mechanism

stq_commit_head

dep_ st mask &
addr_match (precise)

dep_st _mask (imprecise)

Vector Load/Store are
serialized by vector unit

Missing (FIXME)
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Debug Harness
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https://github.com/tenstorrent/cosim-arch-checker
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Thank You

GitHub Repository:

Forked From: https://github.com/riscv-boom/riscv-boom

Floating Point Units: http:/www.jhauser.us/arithmetic/HardFloat.html

* Presentation prepared with assistance from ChatGPT
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https://github.com/tenstorrent/riscv-ocelot

