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e (HPC) grid vs. (HPC) cloud
 CNGrid services and operations
e Summary
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Public grids provide huge computing resources to
scientific users all around the world since 20 years ago.

— WLCG, OSG, XSEDE?2, etc.
— (HPC) Clusters are connected.

Public clouds in the last 10 years: laaS/PaaS/SaaS.
— Amazon, Microsoft, Google and Ali, etc.

— Application infrastructures in the cloud
e VMs, storage, (No)SQL, CDN, LB, security, analytics...

Public clouds show their great interests in HPC area
besides traditional markets recently.

— Building a cluster with (a lot) VMs
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e (AWS defined) High Performance Computing

— allows scientists and engineers to solve complex,
compute-intensive and data-intensive problems.

— often requires high network performance, fast storage,

large amounts of memory, very high compute
capabilities, or all of these.

* High performance computing in the (AWS) cloud
— Compute-optimized (C family) instance
— Memory-optimized (R and X families) instances
— GPU (P family) and FPGA (F Family) instances
— General-purpose (M family) instance

aMmazon

https://aws.amazon.com/hpc/ webservices
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Google

e Architecture: High Performance Computing

— Compute Engine VMs + Cloud Storage = running HPC workloads

Input Data

COMPUTE COMPUTE COMPUTE CLOUD
CLIENT e ENGINE @ ENGINE @ ENGINE e STORAGE

Output Data

cLouD
STORAGE

https://cloud.google.com/solutions/architecture
/highperformancecomputing
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e Alibaba Cloud HPC

— G4 instance
e CPU: Intel Xeon E5 v4 CPU 32 cores
e GPU: Nvidia Tesla M40 x2

— G2 instance
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e GPU: Nvidia Tesla K40
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Alibabacom

Global trade starts here

https://help.aliyun.com



hER ¥R
it EHRMEERPO

Computer Network Information Center,

GRID

7 H OB R R K

Chinese Academy of Sciences China National Grid

Rmax Rpeak Power
Rank Site System Cores (TFlop/s) (TFlop/s) (kW)
1 Na Sunway TaihuLight - Sunway MPP. Sunway 10,649,600 930146 1254359 15371
“enter 1 SW26010 260C 1.45GHz, Sunway
China NECPC
2 al Super Computer 'B-FEP 3.120.000 338627 549024 17808
Center in Guangzhou Cluster, Intel Xeon E5-2692 12C 2.200GHz,
China TH Express-2, Intel Xeon Phi 31S1P
NUDT
3 DOE/SC/Oak Ridge National — Titan - Cray XK7 , Opteron ¢ 560.640 17,590.0 27.112.5 8,209
Laboratory 2 Cray Gemini interconnect,
United States NVIDIA K20x
Cray Inc.
4 DOE/NNSA/LLNL Sequoia - BlueGene/Q, Power BQC 16C 1.60 1,572,864 17,1732 20,1327 7.8%0
United States GHz, Custom
IBM
5 DOE/SC/LBNL/NERSC Cori - Cray XC40, Intel Xeon Phi 7250 68C 622336 14.014.7 27.880.7 3939
United States 1.4GHz, Arnes interconnect
Cray Inc.
6 Joint Center for Advanced Oakforest-PACS - PRIMERGY CX1640 556.104 13,554.6 249135 2719
High Performance Computing M1, Intel Xeon Phi 7250 68C 1.4GHz, Intel
Japan Ommni-Path
Fujitsu
T RIKEN Ad d Institute for K co 20 705.024 10,510.0 11,2804 12.660
Computational Science (AICS) interconnect
Japan Fuyjitsu
8 Piz Daint - 206,720 9.779.0 15,988.0 1312
12C 2.¢
) Tesla P100
Switzerland Cray Inc.
9 DOE/SC/Argonne National Mira - BlueGene/Q. Power BQC 16C 786,432 8.586.6 10,0663 3,945
Laboratory 1.60GHz, Custom
United States IBM
10 DOE/NNSA/LANL/SNL Trinity - Cray XC40, Xeon E5-2698v3 16C 301.056 8.100.9 11,078.9 4.233

United States

Hz, Aries interconnect

Craz' Inc.

https://www.top500.org/lists/2016/11/
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 One of the biggest computing grid in the world.

e |t has been providing grid computing services for
scientific users for more than 15 years.
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e 16 grid nodes
— 8 HPC centers, 6 universities, 2 institutes

— Aggregating resources:
— Until Dec 2016: 900+ users, 700k jobs, 150m cpu hrs

@ 4 nodes & 8 nodes & 16 nodes
2014 2015 2016
HBKE HKU FRERZEEAKE USTC EzxREEFYIH NSCC-SZ — e
ERBER BRI NSCC-T) WUFRAS SDU SRR RYISE S RIS SIAT
EREEFEHL NSCC-IN ARZIBEAFE XITU It AYIE S EEFEHASER IAPCM
RIS SR CNIC EIRBEKDRL NSCC-CS st THU
R RS HUST
Lis@BgitEdut SssC
ExREBE A NSCC-GZ

HiRgit&EHid GscC
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SCE - Middleware for HPC Cloud

e Developed by SCCAS

G

e SCE
— Scientific computing { CLl / Portal / GUI / API
— Lightweight

— Stable B SCE Middleware for Science Cloud

lob Service Data Service Monitoring Service

e Diveristy
JSDL Metadata Authentication

C LI Meta Scheduling 3rd Party Transfer Authorization
Resource Matching Parallel Transfer Accounting

Job Submission Reliable Transfer Data Persistence

— Portal
— GUI

A P | Job Status Grid Home Data Acquisition
Job Control Working Dir Auto Configuration

Resource Quota Sensor
Registration Backup LSF/PBS/Ganglia

International Patent
(PCT/CN2011/071640)
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SCEAPI - HPC Cloud API based on SCE

RESTful API
— Lightweight Web Service

— OS independent

* Windows, Linux
e iOS, Android

— Language independent

Mobile Client. Web Application

HTTP

JSON

SCEAPI-REST

° Java C / C.|..|. Authentication
’

[

LDAP
* PHP, Python, Ruby

— Support App. Community
— Support mobile APPs

SCEAPI

China Scientific
Computing Grid

applD
session
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e maintain & load env. variables

— Compiler settings

— Application specified env.
— Self-defined variables

— Effective after setting

vV V

mylammps.profile
mympiprog.profile
testfftw.profile

Load default
compiler/1ib env

load mpijob.openmpi
2.6 Load specified env

export LD_LIBRARY_ or defaults

\ 2B 4

PATH = /home/wxn/fftw
/lib Reload when switch
to another hpc
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Source Commits ] RPMs
Repo tarbars
Continuous [ Install/
Integration Update
Getting Source——— | checkout Trepo
v .
build install
Continuous deploy
Delivery v monitor
test \ — /
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e LARGE (Log Analysing fRamework in Grid Environment)

e Grid operation logs

— Grid servers & services

— Collecting / Analyzing / Feedback

e Useful
— Monitering
— User patterns

— Active response

‘Log Collecting Module
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e CNGrid: HPC grid + cloud services
e More on http://www.cngrid.org
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