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IRISX: Introduction and Motivation <y
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2\ IRISX - Architecture identification through IRIS Runtime

* A performance portable solution for scientific computing
— Combines code generation and runtime orchestration

Architecture Agnostic Task and Architecture 'optimized Code Generation
memory

Operator Language (OL)

Metadata extraction Sigma-OL Kernel Fusion: Fusing

Permutations and Loops

— Targets multi-accelerator platforms
— Capable of adjusting concurrency based on hardware

» Kernel and graph level transformation using SPIRAL code
generation engine and IRIS Runtime

— Finds the best configuration suited for a platform
* Outperforms state-of-the-art scientific library

Create IRIS task and mem objects Abstract code

Perform custom scheduling for the tasks Optimized code (icode)

DAGs and Kernels

DAG fusion Task fusion OpenCL CUDA
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IRIS Runtime and SPIRAL Code Generation Engine
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IRIS Runtime

IRIS Runtime

* A portable task-based runtime for heterogeneity |

* Automated and optimized data movement ]Lﬂ('

* Multi-vendor, multi-device and multi-stream asynchronous
execution and a rich set of schedulers

* Supports: CPUs, GPUs, FPGAs and DSPs Various Representations of Solving 3D Euler equation
» Automatic orchestration of heterogeneous processors

DDR4 HBM2 HBM2/LPDDR4 HBM2
Shared Virtual Device Memory
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Kernel Fusion: Fuses multiple kernels using SPIRAL
Task Fusion: Fuses multiple Tasks using IRIS Runtime

SPIRAL Code Generation Engine
* Generates architecture-optimized code DAG Fusion: Fuses multiple DAGs using Data flow
» Expresses the problem in high level Operator Language analysis in IRIS Runtime

« Capable of performing various levels of kernel fusion

* Provides ready-to-use optimized scientific kernels for various graph
algorithms, PDEs, and cryptography

DAG 3

DAG 4 DAGS DAG 6 DAG 7

(b) DAG fusion using automatic data flow in IRIS. A different representation of (a).

IRISX Design and Flow
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IRISX Mitigates Performance Variability and Finds the Best Configuration
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