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Proxy Applications

* miniAero

— Explicit Aerodynamics
* miniFE/HPCG

— Implicit Finite Element
* (mini)FENL

— In progress, “miniDriver” more representative of
real code data structures




Trilinos NextGen Solver Stack

Applications & Advanced Analysis Components

Anasazi: Eigensolvers Belos: Linear Sovlers

Muelu: MultiGrid Preconditioners

Ifpack2: Subdomain | ShyLU/Basker: Direct Solvers
Preconditioners

Tpetra: Scalable Linear Algebra

Kokkos Sparse Linear Algebra

Zoltan2: Load Kokkos Containers
Balance/Partitioning

Kokkos Core

Back-ends: OpenMP, pthreads, Cuda, Qthreads, ...




Kokkos

— Many-core challenge: “Refactor no more than 1+¢ times!”
— In Use: Trilinos Solvers, Proxies, Science Applications

Time (sec)

g MiniFE Proxy - time for 200 iterations
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Application and Domain Specific Library Layer(s)

Kokkos Sparse Linear Algebra

Kokkos Containers

Kokkos Core

Back-ends: OpenMP, pthreads, Cuda, Qthreads, ...




* SIERRA

— Nalu (Science Code & Acceptance Test)
— Solid Mechanics/Structural Dynamics
— Aero

 RAMSES
— Solvers, etc.

* ATDM
— Dharma/Kokkos
— Agile Components



Agile Components

* AgileComponents infrastructure
Defining a strategy for impact

* Deployed through algorithms products
— Trilinos — general algorithms toolkit

— Dakota — UQ and optimization

e Applications

Sierra
RAMSES

Science Codes

ASCR

R&D 100 Award
1000s of Users Worldwide
Used at all DOE labs

AgileComponents

yce

Agile Components

PARALLEL ELECTRONIC SIMULATOR

A bl [ Composite Physics ] [Particle Code Tools |
Optimization MultiPhysics Coupling Data Structures
Parameter Studies Solution Control Neighbor Search / Sort
uQ (non-invasive) System Models [utiies |
V&V, Calibration System UQ [ PostProcessing_| Input File Parser
OUU, Reliability Visualization Parameter List
Computational Steering Mesh Taols Embedded Verification 1/Q Management
Mesh I/0 Feature Extraction Memory Management |
@ Inline Meshin Data Reduction Communicators
| (embedded) | Partitioning | Model Reduction | Runtime Compiler
Nonlinear Solver e Balaniin MultiCore
Time Integration —E_Aﬁpﬁviw [ Mesh Database | Parallelization Tools
Cnm?nuatiun Remeshing Mesh Database
SERS AT ARyl Grid Transfers Geometry Database e it ity
Ogsimhaﬁﬂn '"""""""""""""""""1' ] VErsionchUDI
UQ Solver m ' : Regression Testing
; : {1 BuidSystem
i P Sackiip:
i [ Field Manager | ! Maling Lists
I ] Unit Testing
[ Derivative Tools ] : Bug Tracking
: I | | _Performance Testing
: Code Coverage
' Porting
! Web Pages
! Release Process



Exploring Tools (Ron Green et al.)

* Intel Studio XE 2016 Tools

* Vtune

* MKL

e \Vector Advisor



HBM Exploration

Hackathons! (with real codes)

White Boxes

27?



Questions?
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