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amen |nception of NPSF

sF

National PARAM Supercomputing Facility

C-DAC established National PARAM Supercomputing Facility (NPSF) with
a mandate :

To offer state-of-the-art High Performance Computing systems to
various institutions and industries that need such a facility to process
their diverse applications and resources

Also to help them with the know-how and usage of such systems and
proliferate HPC awareness in the country.
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<A NVIDIA. PARAM Slddhl'AI

* PARAM Siddhi - Al of 5.26 Petaflops (210 Al Petaflops) was the fastest
Supercomputer in India and ranked at No. 62 position in ‘TOP500

Supercomputer List — November 2020° declared at Supercomputing
Conference 2020 (SC 20) at United States.

* Being made available to MSMEs and Start-ups
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* Proof of Concept (PoC) Al Research Analytics and Knowledge Dissemination
Platform (AIRAWAT)

e 200Al Petaflops Mixed Precision peak compute capacity
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Home Login  Supercomputerlist v  ContactUs  Summary

B ARWAT-PSH-NDADGIAD ADECTIONG MM 8 L

- e YN . Following is the ranking of the systems in terms of Rmax (Linpack Benchmark performance).
P IslaH NV A ntinifand H
1.230ttz, NVIDIA ATQD, Ifiiband HOR, Netweb
, * C-CPUs, G-GPUSs, ICO - Intel Co-processors. Cores (4th column) that are not qualified with C/G/ICO refer to CPUs.
Te(:hn[ﬂ[]g‘es * OEM - Original Equipment Manufacturer, Sl - System Integrator.
L , ok LA [ b N AR : Rmax  Rpeak
! :||‘: ;‘ Je.‘“:‘;ml‘,: [ ,I .H..:'w"t 1-.?..- ! ..-nl‘.:h-. ||q It DH‘ Rank Site System Core/Processor/Socket/Nodes

(TFlops) (TFlops)

! AIRAWAT - PSAl is a NVIDIA DGX A100,
‘nd ‘a AMD EPYC 7742 64C 2.25GHZ, NVIDIA

A100, INFINIBAND HDR2
] & Center for Development of Advanced 81344/2/82

. 8500 13176
Computing (C-DAC),PUNE

The AIRAWAT PoC of 200 Al Petaflops integrated with PARAM Siddhi — Al of 210 Al
Petaflops gives a total peak compute of 410 Al Petaflops Mixed Precision (13.17 PF DP)
and sustained compute capacity of 8.5 Petaflops (Rmax) Double Precision.

Al Supercomputer ‘AIRAWAT-PSAVl’, installed at C-DAC, Pune has been ranked 75th in
the world.

It was declared so in the 61st edition of Top 500 Global Supercomputing at the
International Supercomputing Conference (ISC 2023) in Germany
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=awven. Top 500 Certificate

22500 CERTIFICATE

AIRAWAT - PSAI - NVIDIA DGX A100, AMD EPYC 7742 64C 2.25GHz, NVIDIA A100, Infiniband HDR
Center for Development of Advanced Computing (C-DAC), India

is ranked
No. 75
among the World's TOP500 Supercomputers
with 8,50 PFlop/s Linpack Performance

in the 61st TOP500 List published at the ISC23

Conference on June 01, 2023.

Congratulations from the TOP500 Editors

o 8@_ . ~ dl 7

Erich Strohmaier ack Dongarra Horst Simon Martin Meuer
NERSC/Berkeley Lab University of Tennessee NERSC/Berkeley Lab Prometeus
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Single Al Training Infrastructure Domain of 82 Nodes/656GPUs/410 Al PF

Lustre PES AIRAWAT PoC

Storage
(10.5 PB)

NFS/CIFS
Gateway

GPU enabled Cloud
Infrastructure for
Inferencing & Ancillary
Services

Cloud Compute Nodes NAS (Files)

.. iSCSI (Block)
To be commissioned
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amma NPSF : AIRAWAT-PSAI Stats

629 users 176 projects 114 Institutes/Organizations 150+K Jobs

14start-ups 8.5 PFlop/sHPL(Rmax)  13.17 PFlop/s HPL (Rpeak)
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NPSF Userbase

% distribution, Application domain wise

Machine Learning

Not Known i
Deep Learning

Structural
Engineering More than
Quantum 45% of the
Mechanics
users belong
to Al

Materials Modelling 13.04%

Geoscientific
Computational

Natural Language
Processing

Computational Biology

/Bioinformatics Computer Vision —
Computational Image Processing
Chemistry Computer Vision —
Video Processing

Computational
Others (Data Analytics, Cyber security, chess, GIS

Physics Computational S g/ .
Fluid Dynamics Atmospheri® Astronomy@pl'catlon' Seismic Data Processing
Chemical Science Modelling  Astrophysics
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82 Nos of DGX A100
Compute servers
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InfiniBand HDR200 Director
Switch and IB Cables for
Compute Communication

Storage Communication

NVIDIA DGX-A100 Compute Nodes

82 (20992 CPU cores)

NVIDIA A100-40GB Tensor Core GPUs

656 (82 nodes * 8 CPUs per node)

Mellanox 200G HDR InfiniBand Switch (Compute)

800 Ports (20 Leafs *40 ports per Leaf)

Mellanox 200G HDR InfiniBand Switches (Storage)

400 Ports (10 Switches * 40 ports per switch)

PFS based storage @250 GB/Sec, 4M IOPS

10.5 PiB (2 Tier Storage)

InfiniBand HDR200 Edge
Switches and IB Cables for
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10.5 PiB Storage
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Architecture

Login Node

VPN Server
& Firewall

o —— -

1 Storage Network 4 A

10 r‘nos of Infiniband

AIRAWAT-PSAI Compute nodes

- - o

S e e e - . = = = = ————— -

81 (81 * 1) HDR 200 cables
<')or Storage Delivery

H DIIRI Switches

———— -
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10GbE Switch & orchestration Network

Infiniband HDR Director Switch

Compute Network (Infiniband HDR 200) ——
Storage Network (Infiniband) —
Orchestration Network (10GbE)
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amwos. PARAM SIDDHI-AL

DGX-A100 SYSTEM INSIGHT(@

Izzmq

SYSTEM SPECIFICATIONS

GPUs

8x NVIDIA AT00 Tensor
Core GPUs

GPU Memory

320 GB total

Performance 5 petaFLOPS Al
10 petaOPS INTS
. 9x Mellanox ConnectX-6 200Gb/s Network Interface NVIDIA NVSwitches &
3 Systemn Power &.5kW max
Usage
CPU Dual AMD Rome TT4L2,

128 cores total, 2.25 GH=z
[(basel, 3.4 GHz [max boost)

\. Dual 64-core AMD Rome CPUs and 1TB RAM

System Maemory

1B

Metworking

8x NVIDIAA100 GPUs

Bx Single-Port Mellanox
ConnectX-6 VPI

200Gb/s HDR InfiniBand

1x Dual-Port Mellanox
ConnectX-& VPI

10/25/50/100/200Gb/s
Ethernet

Storage

6x NVIDIA NVSwitches

05: 2x 1.92TB M.2 NVME drives

Internal Storage: 15TB
[4x 3.84TB) U.2 NVME drives

Software

Ubuntw Linux 0%

Systerm Weight

271 lbs 1123 kgs)

15TB Gen4 NVME SSD Packaged System

Weight

315 lbs [143kgs)

System Dimensions

Height: 10.4 in (264.0 mm)

Width: 12.0 in [482.3 mm] MAX
Length: 35.3 in [897.1 mm) MAX

Operating
Temperature Range

52C to 30°C [4£1°F to 86°F)
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amoa COMPUTE NODE

"

+—— GPU Board tray

> © 6 @

Bl Bl

Fan Modules

| — |
—
B —

I I I n ¢——— Motherboard tray

NVMe L —i—— Power supplies

Front Console Board System Serial Number Tab
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amwon - Compute node Networking

In-band

management
|

Storage Storage
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amen DGX A100 SYSTEM TOPOLOGY

Compute plane (IB)

DGX A1 OO [gg:ao‘r)llg’;e (can be used aSJ

High-level Topology Overview (with options)

CPUO CPU1

~——— PCle

----------
............................

LUl ' |f| H'H"HJ

NVSwitch

One Vision. One Goal... Advanced Computing for Human Advancement...



~ox GPU and IB HCA Affinit

pankajd@scnl-mn:~$ nvidia-smi topo -m
GPUB  GPU1  GPUZ  GPU3 mx5 0 mx51 mix52 mlx53 mx54 mlx55 mix5 6 mlx5 7 mlx5 8 mlx5 9 mlx5 10 mlx5 11 CPU Affinity
UMA Affinity
X NVi2  NVI2  NVI2 PXB PXB §YS 5YS §YS §YS §YS 5YS §YS §YS §YS §YS 48-63,176-191 3
V12 X NVi2Z  NVI2 PXB PXB §YS 5YS sYS sYS §YS 5YS sYS §YS 5YS sYS 48-63,176-191 3
NVi2  NV12 X NV12 §YS §YS PXB PXB §YS §YS §YS 5YS §YS §YS §YS §YS 16-31,144-159 1
NVi2Z  NVI2  NVI2 X 5YS §YS PXB PXB sYS sYS §YS 5YS sYS §YS 5YS sYS 16-31,144-159 1
NVi2  NV12  NVIZ  NVI2 5YS §YS §YS 5YS §YS sYS PXB PXB §YS §YS 5YS §YS 112-127,2408-255 7
]
5
5

NVi2  NVi2  NVI2Z  NVI2 5YS 5YS 5YS 5YS 5YS 5YS PXB PXB 5YS 5YS 5YS 5YS 112-127,240-255
NV1Z  NVI2Z  NVIZ  NVI2 5Y5 5YS 5Ys 5Y5 5YS 5Ys 5Y5 5Y§ PXB PXB 5Y5 5YS 80-95,208-223
NVI2  NVi2Z  NVIZ  NVI2 5YS 5YS 5YS 5Ys 5YS 5YS 5YS 5YS PXB PXB 5YS 5YS §0-95,208-223
PXB PXB 5YS 5Ys X PXB 5Ys 5Y5 5YS 5Ys 5Y5 5YS 5YS 5YS 5Y5 5YS
PXB PXB 5YS 5YS PXB X 5YS 5Y§ 5YS 5YS 5Y5 5Y§ 5YS 5YS 5Y5 5YS
5YS 5YS PXB PXB 5YS 5YS X PXB 5YS 5YS 5YS 5Y§S 5YS 5YS 5YS 5YS
5YS 5Y§ PXB PXB 5Y§ 5YS PXB X 5YS 5YS 5Y5 5Y§ 5Y5 5YS 5Y5 5YS
5YS 5YS 5YS 5YS 5YS 5YS 5YS 5YS X PIX 5YS 5Y§S 5YS 5YS 5YS 5YS
5YS 5Y5 5YS 5YS 5YS5 5YS 5YS 5Y5 PIX X 5Y5 5Y§ 5YS 5YS 5Y5 5YS
5YS 5YS 5YS 5YS 5YS 5YS 5YS 5YS 5YS 5YS X PXB 5YS 5YS 5YS 5YS
5Ys 5Y5 5YS 5Ys 5Y5 5YS 5Ys 5Y5 5YS 5Ys PXB X 5YS 5YS 5Y5 5YS
5YS 5Ys 5YS 5YS 5YS 5YS 5YS 5Ys 5YS 5YS 5YS 5YS X PXB 5YS 5YS
9 5YS 5Y5 5YS 5Ys 5YS 5YS 5Ys 5Y5 5YS 5Ys 5Y5 5YS PXB X 5Y5 5YS
mlx5 10 SYS 5Y§ 5YS 5YS 5Y§ 5YS 5YS 5Y§ 5YS 5YS 5Y5 5Y§ 5YS 5YS X PIX
mlx5 11 SYS 5YS 5YS 5YS 5YS 5YS 5YS 5YS 5YS 5YS 5YS 5Y§S 5YS 5YS PIX X

Legend: CPU/ Co.re. Identlfler_ IB Device
(NUMA Affinity / Domain)
X = self o | 3 | mx50 |
SYS = Connection traversing PCIe as well as the SMP interconnect between NUMA nodes (e.g., QPI/UPI)
NODE = Connection traversing PCIe as well as the interconnect between PCIe Host Bridges within a NUMA node __
PHB = Connection traversing PCIe as well as a PCIe Host Bridge (typically the CPU) _—

PXB = Connection traversing multiple PCIe bridges (without traversing the PCIe Host Bridge)
PIX = Connection traversing at most a single PCIe bridge

NV# = Connection traversing a bonded set of # NVLinks
pankajd@scni-mn:~$ ||
7 [ s [ miks 7 ]
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Port managementdisplay
Switch NVIDIA Quantum CS 8500 MODULAR SWITCH

16x Powersupplies Air ventilation 800 HDR ZOOGb/S ports 1,600 HDR100 100Gb/5
1/0 Panel L Ports [ports

::— 2x Management modules

i .‘A
A s Performance|320Th/s aggregate switch throughput
5 ﬂ; Cooling Liquid-cooled

20x Leaf modules ] .‘: » .

= Weight 747 KG
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Cooling Distribution Unit (CDU)

2x Watermanifolds
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amwma Storage Types

Network Attached Shared Storage

[isles] el ||| o] =[ws]

]
~
=

[l =lolo|~|=|ofa]=]s|a]=]s]s]<]a]as|=s]s]] ]|

Local Storage

Front Console Board

>0 0 @

Fan Modules

NVMe Drives in RAID 0)

Type of Storage Description Performance Capacity Mountpoint
Shared Storage Fast parallel Lustre |, 5 o5 /g0 4
g based storage (NLSAS ’ 10.5 PB |/nlsasfs
(Through network) IOPs
based)

Local Storage ( Each N

compute node having 4 Fast Storage 25 e 14TB |/raid
Performance

[lroles]rlenf oo o] = s e s ] s o o e s e s e ] <] ] =] o
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=mwes - Software Stack

SLURM with Enroot, Pyxis LDAP, PROXY, NTP,

E-mail

-

Bare-Metal HPC & Al workloads k Containerized Al/HPC workloads

Monitoring : Zabbix, XDMoD,
Graphana, AlertManager, UFM,
DCGM, NVSM

|-

TensorFlow, PyTorch, GROMACS, NAMD, OpenFoam, QE, Visualization Tools, MPI, CUDA
Toolkit, Horovod, Tools, Libraries

NVIDIA GPU Drivers & Runtime

1
j Admin Services: DHCP, DNS,
]L

GPU Accelerated Container Repo

NIVIDIA DGXA100 (DGX 0S, Container)

” ) Central Logging
HDR100 InfiniBand Storage Delivery Network

HDRZ200 InfiniBand Compute Communication Network
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amon  MlONitoring: Compute

» System Stats, Health, Utilization, power / temperature

% GPU Utilization GPU Memory Utilization

-
>

50Gb

Allocated GPUs Allocated CPUs Total Users Total Jobs L

000 & 106t
100 1 7.08 1004 5 08 18 7.08 0324 7.08
= SCNZ: GPU 1 Uil GPU §1 Usiization = S1 Utiization - PU 1 Memary Used = scn2g:
1min CPU Load cPU util 08021807
f
CPU usage in percentage GPU usage in pecentage Submmited Jobs status (Percentage) Currrent Active Users
0 1 10
CPU Uz
Host memory utilization Iraid usage

100

oo o W R S T OO S SRS USROS PRPRTORS: R SRR TR SRS S000 : . : . . : . : . .
80 2800
7o ©  2s00
=
1]
=
50
5 2zac0
& =
4 50 =
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= 2 2200
=
40 %
— zo00
—
)
30 g
[ =l
1800
20
10 1 1 1

i i i i i i i
21 300 21305 21:10 21:15 21:20 21325 21330 21:35 21:40 21:45 21:50 21:55

Time

L
Jan-23 Feb-23 Mar-23 Apr-23 May-23 Jun-23 Thu Jul 20 21:55:14 2023
Time(mm-yy)->
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Infiniband Director Switch Monitoring

I\/Ionltormg Network and Storage

o o
Traffic Map@ Fabric Health Recent Activities
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Storage Monitoring
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amo Technical Affiliation Scheme (TAS)

* To leverage NPSF HPC-AIl Infrastructure, a person needs to first become a
Technical Affiliate of the National PARAM Supercomputing Facility. For this,
the prospective user / affiliate have to fill up the account request form.

 The form is to be filled for every single project that the prospective affiliate
wants to register for using PARAM Siddhi-Al system. The primary
prospective affiliate / user who registers as the Chief Investigator is
expected to be a Faculty member / Research

Scientist/CEO/CTO/MD/Professor organization/institute/university or
manager in the Industry / Startup.

* The Chief Investigator can request for additional accounts associated with
this project co-workers as well as collaborators.

* Once the committee/Prog. Dir. approves the request, respective accounts
are created and on-boarding concludes.

One Vision. One Goal... Advanced Computing for Human Advancement...



ame Technical Affiliation Scheme (TAS): Application @&

~ Flow

1. Preliminary inquiry &
brief on requirements

M

e Bl
“ o

Technical Affiliation Scheme
Version 2.3

2. Filled & signed TAS form

5. Welcome eMail, User Guide, Account
Credentials

P

National PARAM Supercomputing Facility

U

Technical Affiliation Scheme
Version 2.3

4. Account &
Access setup

AIRAWAT - PSAI

3. Approval by Prog. Dir/
Committee constituted
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=menCharging Model

Storage Registration
GPU Charges (NVIDIA A100) . .
Charges Charges
Type of Hourly 1Month 3 Month 6Month 12 Month One
GPU One Year
Organization (INR/GPU/Hr) Reserved Reserved Reserved Reserved Month
70,080 %2,03,232 3,85,440 <7,00,800 )
Allocation
R&D Govt./ of 1 TB@
I96per 3I92.8per I88per  3I80per
Academia/PSU/ 1XA100 2160 Rs 350 %30,000
~ hour hour hour hour .
-
- (40% (42% (45% (50% P -
mon
discount) discount) discount) discount)
74,460 2,15,934 34,09,530 7,44,600 )
Allocation
of 1 TB@
3102 per 3I98.6per T93.5per  85per
Industry 1XA100 2170 Rs ¥350 330,000
hour hour hour hour .
.
(40% (42% (45% (50% m':nth
discount) discount) discount) discount)

One Vision. One Goal... Advanced Computing for Human Advancement...



ama Statement of account

(==} == )
[ ——— MATIOMNAL PARAMN SUFERCOMPUTING FACILITY e P ey gt iy MATIOMNATL PARAM SUTPERCOMPUTING FACILITY
STATEMEMT CF ACCOLUNT
Itemized Usage Por Jobs
INVOICE Mo.: NPSF /Siddhi/2023 /06 N ©.cc
roject - |- Ivaice Period : 00-Jun-2023 to 30-Jun-202%
Chijel Investigator @ Mahesh Bhargava Project [N oo el .
. - ) Sr. nnin';l;rm End Date-Time GPUs
Irsikibantes - Syelem - PARAM Siddhi- AT o Joly 1Ly User e (bl nmem vy - . Gl*L Hours
—— s e 'mmy/yyyy- o) AT
Iriwasicns Thate @ O ul=-20023 bubcrmemess) i .
Achilrose: - I I
loeoice Period @ 01-Jun-20K2: 0 106 /2002 -
| ] : p] LT
ter - Bom- 2025 ! T el 00 Sk
PELE B -
KAty Project Start Date : 21-Sep- - N 0] 006 2020 “ 49,013
Contact WNe, o 2021 - (UL o
01 /G 202
o e 16 1ru.0m0
Summmary of Ulsape L Charges Applicable e .
: LN G 2 L I 2 -
| : ; - . 16 WATEH
: L 101 2:45 11 4:335 ' 7o
Tunlfen=truetore ol Tlukis Rasbar (T) Charges(in cMoncy)® - N |
LN G 20— 0 O 2O S
AT W46 (in CP1T H S T 5 ESG
NVIDLA A0 800G GPU An iII“In 'I' GP1 160G Har W LAGET] G0 14345 JETS I
i
- N N 001 s 20 1] A e [
Addditional Project Storage Chnta 11 {im Treralytes) 50T JES0AHNE
Tastnnl 41,500, TR B I ¥
| “ »
Rowml OfF | -5 | S ey ATIONAL PARAM SUPERCOMPUTING FACILITY
Totnl [wfrer Roand CE) 41,5, TEL MK
HSummary of Association & Jobs Project - o Imvaise Periaod @ 001-Jun-Z2028 to 20-Tun- 2023
5 Toka] Mo, ol Dsers TG Tostaal Mew ol Jeslms S na:lh-bfl"l".i.:.m- End Date-Timea O
e Job 10 User R [dd Fywyy- N i GI'U Hours
Mo, [ S vy K § Allnoatod
e bk imian: =)
For MIFSE, C-1hAL . = = |
(MThies i= & computer geoerabed nvoiee o ne sigooture is roguinsd.) By | & DET
Aok brorismesd Signabory
Zafl 7046
This in mot & commercinl invoice and does not carry sy Bancial impleations.
=1 by = aspaivalemt w1 TR
~ R e ' Mrlional PARANM Supereompuating Facilicg {NPSEF),
Mk Cmtre for Developmsent of Advaneed Comips L R E L N
1. Dhafunle starmgge ot i 1 TR, which i clusgdie Innavation Park. Panchavat. Pashan
2. R erwedusii v v applicndilie alesnnts, anbeblio, wnd s e d1100E, Tndla '
& The Seatement of Acamimd shonlkd mot T tresvtend se avmmereial Gvioe sl pums (eedp e i
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emes Cabling : Back side of the Racks

/) - ; A i 7 (Il

Director Switch | DGX-A10 ompute Rack  Services and Management network
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@mwon Cooling Infra

* 40 KW Rack Density RDHx Units * 40 TON Air Conditioners
e 17 nos. of RDHx enabled Racks across 2 DCs

One Vision. One Goal... Advanced Computing for Human Advancement...
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ot of Science
& Technology
Govemment of India
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Transformer

UPS

DG Set

2 MVA
Transformer
2 MW
Diesel Generator Set
800 KVA

Modular UPS
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<ANVIDIA.

Exascale
Computing

Microprocessor Al and Language

and Quantum Computing

Computing (/ 10010111001100

S %W-..

A4
g;% loE, Dependable (i\em\llii):jt
and Secure PP

Computing Computing
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