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Compiling with LLVM m
High-Level Programming

LLVM Front-end LLVM

LLVM Assembly / IR LLVM Middle-end

LLVM Back-end

Your Typical Target ISA
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Lifting Target

High-Level Programming
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VM

LLVM Assembly / IR LLVM Middle-end
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Agenda

1. Imsys Company and the loT
2. Imsys Lean Processing Technology
3. Imsys ISA for LLVM
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Imsys EMBLA y [msys

Single Controller Solution for the loT
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High-Level Software P\atform'm

Application Code

Integrated
Development
Environment
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mproving Efficiency
oy Reducing the ISA Gap

High-Level Programming
Language

LLVM Front-end

LLVM Assembly / IR LLVM Middle-end

LLVM

o g2° W\
3:;30“5"‘5‘0
\{
co™®

4/2/2018

Your Typical Target IS/,
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Abstraction Layers
Application Code

Imsys Instruction Set Support

Imsys Processor Core
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A Forgotten Layer of m

Abstraction

Software

Microcode

Hardware
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The Processor Architect’s ‘m
Best Friend

Microprogram

Operation-Oriented Hardware Architecture
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Control m

9
Microcode, what is it good for?
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Abstraction Layers Revisited m

Application Code

Software

ISAL
Imsys Instruction Set Support Microcode

Imsys Processor Core Hardware
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A Unigque Balance between m
Hardware and Software

Application

Balanced
Rich ISA

Domain-
specific

S - Operations
Operation-Oriented Hardware Architecture
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mproving Efficiency
oy Matching LLVM Assembly

High-Level Programming
Language

LLVM Front-end
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Matching LLVM Assembly m

Simple,
efficient,

general LM~ LLVM Assembly

LLVM back-end LLVM

for ISAL middle-end

Direct use of
ISAL optimizations
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Meeting a Constrained Realit

Operations

Single Value Types

Registers

Arguments

Binary Representation
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Instructions & Additional system operations

intrinsic functions

Virtually unlimited Set of integer, floating point,
pointer, and vector types

Unlimited Register windows

Source and Registers with support of

destination registers  accumulating in source registers,
immediate values

Bitcode Custom dense binary coding
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Optimized m

Operation Sequences

[ Accumulating in source register ]

addaab
add.upd a b

[ Immediate values ]

move b 42 add.imm a a 42

addaab add.upd.imm a 42
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Number of Instructions

Optimized
Binary Representation

Maximize
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Average Binary Size of Tl Suite'm
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B Imsys B Cortex-MO+ H Cortex-M4 1 x86 H x64

ARM Cortex requires 35%+ more, Intel 80%+ more program memory.
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LLVM Assembly

LLVM back-end Imsys ISA
ORSA for LLVM

ISAL Qe v
Imsys Firmware Imsys EIVHEs
- with ISAL

Imsys Processor Core

Imsys Lean Processing
Technology

? [msy5 D4vid Juhdsz

Leaner is Meaner david.juhasz@imsystech.com
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