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=mwon INCeption of NPSF

sF

National PARAM Supercomputing Facility

GDAC established National PARAM Supercomputing Facility (NPSF) w
amandate :

A To offer stateof-the-art High Performance Computing systetos
various institutions and industries that need such a facility to process
their diverse applicationand resources

A Also to help them with the knosow and usage of such systems and
proliferate HPC awareness in the country.

One Vision. One Goal... Advanced Computing for Human /gdvance
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RAMSIddhi - Al of 5.26 Petaflops (210 Al Petaf
percomputerin India and ranked at No. 62

ops)was the fastest
position in W ¢ KOO

percomputer List ¢ November 2022 declared

Conference€020(SC20) at United States
ABeing made available to MSMEs and Stans

at Supercomputing
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AProof of Concept(PoC)Al ResearchAnalyticsand KnowledgeDissemination
Platform (AIRAWAT)

A200Al PetaflopsMixed Precisiorpeakcomputecapacity

. . . 4
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Home Login  Supercomputerlist v  ContactUs  Summary

B ARUAT-PSA-WDADDAC NDECTION. B 88 oz

- e YN . Following is the ranking of the systems in terms of Rmax (Linpack Benchmark performance).
P IslaH NV A ntinifand H
1.236Hz, NIDIA V00, Infmiband 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.

AT I F ol AL (A T T : Rmax  Rpeak
Lenter for Uevelopment of Advanced Lomputing DH Rank site System Core/Processor/Socket/Nodes - rp)0c)  (TFlops)
‘ AIRAWAT - PSAI is a NVIDIA DGX A100,
‘ ﬂd Id AMD EPYC 7742 64C 2.25GHZ, NVIDIA
Conter for Develoment of Advanced A100, INFINIBAND HDR2
enter for Development of Advance: 81344/2/82
1 : 8500 13176
& Computing (C-DAC),PUNE

A The AIRAWAT PoC of 200 Al Petaflioegratedwith PARAM Siddlgi Al of 210 Al
Petaflops gives a total peak computeddfo Al Petaflops Mixed Precisi(8.17 PF DP)
andsustained compute capacity of 8.5 PetafloBsn@y Double Precision.

A Al SupercomputeW! L w !t 2{ Ili¢ist@IEd at @AC, Pune has been rankésth in
the world.

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

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




=mien TOP 500 Certificate

o,
TOP 500 CERTIFICATE

The List.

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

,4/ // 7 8@«- “QIV‘GM %ﬁf %\z\ /V.llu s ;«/-((é{/b

Erich Strohmaier ack Dongarra Horst Simon Martin Meuer
NERSC/Berkeley Lab University of Tennessee NERSC/Berkeley Lab Prometeus

One Vision. One Goal... Advanced Computing for Human l?dvance



Single Al Training Infrastructure Domain of 82 Nodes/656GPUs/410 Al PF

Lustre PFS 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

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



ame NPSF : AIRAWAYBAI Stats

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

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

One Vision. One Goal... Advanced Computing for Human Advange
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NPSF Userbase

% distribution, Application domain wise

Machine Learning

Not Known 18.12%09) Deep Learning

19.87%
Structural
Engineering More than
Quantum 45% of the
Mechanics

users belong
to Al

Materials Modelling — ECKOZEL

Geoscientific 16.06% Natural Language

Computational Processing
Computational Biology
/Bioinformatics Computer Visiorng
Computational Image Processing
Chemistry ) Computer Visiorg
Computatlonal Video Processi é; .
Phys'c%omputational Others (Data Analytics, Cyber security, chess, GIS
plication, Seismic Data Processing

Fluid Dynamics ) AtmosphericAstronomyo‘&’
Chemical Science Modelling  Astrophysics

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

Advance
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Compute:servers '“23;;“‘?’ &%mggggr %ﬁﬂzmﬁor 10.5PiB; Storage
Compute (Gommunication Storage(Communication
NVIDIA DGX100 Compute Nodes 82 (20992 CPU cores)
NVIDIA A10810GB Tensor Core GPUs 656 (82 nodes * 8 CPUs per node)
Mellanox 200G HDR InfiniBand Switch (Compute] 800 Ports (20.eafs*40 ports per Leal)
Mellanox 200G HDR InfiniBand Switches (Storag{ 400 Ports (10 Switches * 40 ports per switc
PFS based storage @250 GB/Sec, 4M IOPS 10.5 PiB (2 Tier Storage)
One Vision. One Goal... Advanced Computing for Human Advance
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Architecture

VPN Server
& Firewall

o —— -

Storage Network 4 A

| o ,
sty

10 r‘nlos of Infiniband
HDIIR Switches

Login Node

AIRAWAT-PSAI Compute nodes
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81 (81 * 1) HDR 200 cables
<')or Storage Delivery
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10GbE Switch & orchestration Network

Infiniband HDR Director Switch

Compute Network (Infiniband HDR 200) ——
Storage Network (Infiniband) —
Orchestration Network (10GbE)

~JdJvanced Computing for Human
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DGA100 SYSTEM INSI@

T

9x Mellanox ConnectX-6 200Gb/s Network Interface

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

8x NVIDIAA100 GPUs

6x NVIDIA NVSwitches

15TB Gend NVME SSD

SYSTEM SPECIFICATIONS

GPUs

8x NVIDIA AT00 Tensor
Core GPUs

GPU Memory

320 GB total

Performance 5 petaFLOPS Al
10 petaOPS INTS
MNVIDIA NVSwitches &
System Power H.5KEW max
Usage
CPu Dual AMD Rome 7742,

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

System Maemory

1B

Metworking

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

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)

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
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®
0 +~—— GPU Board tray
0 _
A o '
Fan Modules ol s i | | | | sy s A
i3 =k FEEEED
I I I I I I I I n ¢——— Motherboard tray
i T [
' -
©‘ NVMe B ——— Power supplies

Front Console Board System Serial Number Tab

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



=wen Compute node Networking

In-band

management
|

Storage Storage
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Compute Out-of -band Compute
management
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= DG X AL00 SYSTEM TOPOLOGY

eth or IB)
Compute plane (IB)

DGX A1 OO [Data plane (can be used agJ

High-level Topology Overview (with options)

CPU1

mix5_6
NIC4

Horul
NVLink LU ‘ I ‘
NVLink |I “

NVSwitch

NVLink
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PCle Switch
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e GPU and IB HCA Affinit

pankajd@scnl-mn:~$ nvidia-smi topo -m
GPUB  GPU1  GPUZ  GPU3  GPU4  GPUS mx5 0 mx51 mix52 mlx53 mx54 mlx55 mix5 6 mlx5 7 mlx5 8 mlx5 9 mlx5 10 mlx5 11 CPU Affinity

UMA Affinity

GPUB X NVi2  NVI2  NVI2 PXB PXB §YS 5YS §YS §YS §YS 5YS §YS §YS §YS §YS 48-63,176-191 3

GPUL  NVI2 X NVi2Z  NVI2 PXB PXB §YS 5YS sYS sYS §YS 5YS sYS §YS 5YS sYS 48-63,176-191 3

GPU2Z  NVI2  NV12 X NV12 §YS §YS PXB PXB §YS §YS §YS 5YS §YS §YS §YS §YS 16-31,144-159 1

GPU3  NVI2  NVI2Z  NVI2 X 5YS §YS PXB PXB sYS sYS §YS 5YS sYS §YS 5YS sYS 16-31,144-159 1

GPU4  NVI2  NVI2Z  NVI2  NVI2 5YS §YS §YS 5YS §YS sYS PXB PXB §YS §YS 5YS §YS 112-127,2408-255 7
]
5
5

GPU5  NVI2  NvIi2Z  NVIZ  NVI2 5YS 5YS 5YS 5YS 5YS 5YS PXB PXB 5YS 5YS 5YS 5YS 112-127,240-255
GPUG  NVI2Z  NVIZ  NVI2Z  NVI2 5Y5 5YS 5Ys 5Y5 5YS 5Ys 5Y5 5Y§ PXB PXB 5Y5 5YS 80-95,208-223
GPU7  NVI2  NVI2Z  NVIZ  NVI2 5YS 5YS 5YS 5Ys 5YS 5YS 5YS 5YS PXB PXB 5YS 5YS §0-95,208-223
mlx5 @ PXB PXB 5YS 5Ys X PXB 5Ys 5Y5 5YS 5Ys 5Y5 5YS 5YS 5YS 5Y5 5YS

mx5 1 PXB PXB 5YS 5YS PXB X 5YS 5Y§ 5YS 5YS 5Y5 5Y§ 5YS 5YS 5Y5 5YS

mlx5 2 SYS 5YS PXB PXB 5YS 5YS X PXB 5YS 5YS 5YS 5Y§S 5YS 5YS 5YS 5YS

mix5 3 SY5 5Y§ PXB PXB 5Y§ 5YS PXB X 5YS 5YS 5Y5 5Y§ 5Y5 5YS 5Y5 5YS

mx5 4 SYS 5YS 5YS 5YS 5YS 5YS 5YS 5YS X PIX 5YS 5Y§S 5YS 5YS 5YS 5YS

mx5 5 SYS 5Y5 5YS 5YS 5YS5 5YS 5YS 5Y5 PIX X 5Y5 5Y§ 5YS 5YS 5Y5 5YS

mlx5 6 SYS 5YS 5YS 5YS 5YS 5YS 5YS 5YS 5YS 5YS X PXB 5YS 5YS 5YS 5YS

mlx5 7 SYS 5Y5 5YS 5Ys 5Y5 5YS 5Ys 5Y5 5YS 5Ys PXB X 5YS 5YS 5Y5 5YS

mlx5 8 SYS 5Ys 5YS 5YS 5YS 5YS 5YS 5Ys 5YS 5YS 5YS 5YS X PXB 5YS 5YS

mlx5 9 SY5 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

CPU / Core Identifier .
Legend:
. GPU ID | (NUMA Affinity / Domain

L 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 m|X5_1

PHB = Connection traversing PCIe as well as a PCIe Host Bridge (typically the CPU) mix5 2

PXB = Connection traversing multiple PCIe bridges (without traversing the PCIe Host Bridge) mix5 3
PIX = Connection traversing at most a single PCIe bridge —

NV# = Connection traversing a bonded set of # NVLinks
pankajd@scni-mn:~$ ||

One Vision. One Goal... Advanced Computing for Human Advanige
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=mea |nfinibandSwitch

ey of 19

Port managementdisplay

Switch NVIDIA Quantum CS 8500 MODULAR SWITCH

Air ventilation 800 HDR 200Gb/s ports 1,600 HDR100 100Gb
Ports ports

16x Powersupplies

1/O Panel

2x Management modules

Performancd320Tb/s aggregate switch throughput

20x Spine modules

Cooling Liquid-cooled

20x Leaf modules

Weight 747 KG

T84T
9797478

Cooling Distribution Unit (CDU)

2x Watermanifolds

One Vision. One Goal... Advanced Computing for Human Advance
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Network Attached Shared Storage

Local Storage

>0 0 @

Fan Modules

[isles] el ||| o] =[ws]
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Front Console Board

;

[lroles]rlenf oo o] = s e s ] s o o e s e s e ] <] ] =] o

Type of Storage Description Performance | Capacity Mountpoint

Fast parallel Lustre
based storage (NLSA
based)

250 GB/Sec, 4 M
IOPs

Shared Storage

(Through network) LO-SIEE(hlsasts

Local Storage ( Ea_ch 25 GB/Sec _
compute node having Fast Storage Performance 14 TB |raid
NVMe Drives in RAID

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

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



emwos - 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

One Vision. One Goal... Advanced Computing for Human Advance
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A System Stats, Health, Utilization, power / temperature

-

% Usage

>

100
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50

50

40

30

20

10

Allocated GPUs

CPU usage in percentage

Allocated CPUs

GPU usage in pecentage

Total Users

Submmited Jobs status (Percentage)

Total Jobs

Currrent Active Users

Jan-23

Feb-23

Mar-23 Apr-23
Time(mm-yy)->

Jun-23

% GPU Utilization

J $1 Ut

1min CPU Load

x

Host memory utilization

Pouer Consunption (in Watts)

3000

2800

2600

2400

2200

2000

1800

1600

21 300

GPU $1 Utiization =

1 Utiization

GPU Memory Utilization

50Gb

7080324
PU $1 Memary Used = scn28

cPU Lt

CPU Ltz

Iraid usage

08 02:1807

i i i
21305 21:10 21:15

Thu Jul 20 21:55:14 2023

i i
21:20 21325 21330 21:35

Time

i
21 340

i
21:45 21:50

21:55
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Storage Monitoring

g : Network and Storage

Recent Activities

Fabric Health

® Critical: 0
® Normal: 0

® Minor
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= T@Chnical Affiliation Scheme (TAS)

ATo leverage NPSF HROnfrastructure, 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.

AThe form is to be filled for every single project that the prospective affiliate
wants to register for using PARAM Siddhisystem. 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.

AThe Chief Investigator can request for additional accounts associated with
this project ceworkers as well as collaborators.

AOnce the committee/Prog. Dir. approves the request, respective accounts
are created and oiboardingconcludes.

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



amea J€CHNICAl Affiliation Scheme (TAS): Applicati
- Flow

1. Preliminary inquiry &
brief on requirements
M

ps el
N
G A pg}' | # Technical A{:E:]inagion Scheme

RN
National PARAM Supercomputing Facility

Technical Affiliation Scheme
Version 2.3

3. Approval by Prog. Dir/
Committee constituted

2. Filled & signed TAS form

4. Account &
Access setup

5. WelcomeeMaill, User Guide, Account
Credentials

AIRAWATF PSAI

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



=renCharging 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 T92.8per IB8per 380 per
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@
¥102 per 398.6per 393.5per  85per
Industry 1XA100 2170 Rs ¥350 330,000
hour hour hour hour .
r
(40% (42% (45% (50% m':nth
discount) discount) discount) discount)
One Vision. One Goal... Advanced Computing for Human Advance




amwon Statement of account

Lo Al v sy e

MATIONAL PARAN SUFPERCOMPUTING FACILITY

HSTATEMEMTT CFF ACCOLUNT
INVOICE MNo.: NPSF/Siddhi,/ 2023706 . occ

Chicl Investigator @ Mahesh Bhargava

Trsiibantes -

Acllro=a -
I ——

Sysboor

Twwasicne: Thate O
Ilmvoice Periocd
e A= Burm= 200205
1Al 11y . .
Project Start

Contart No, - I 202

Sunmmary of Usasge £ Charges Applicable

Tunlen=truetars Hal Tlmits Raba: (T)

Diate

I:llt.l_.l'\.'l. : I
AR AN Siddhbi-Al

Jul- 2025
O1-Jun-20020%

21-Sep-

Charges(in c&Moncy)®

2hEIT 4G (in GP1T
Husuirs)

NWILMLA Apon a0 GPU 160/ G Hloar

Addditional Project Storage Chnta 11 {im Terallytes)y A5G0

B AT A0

850 (HMR

Tantial
Rl CHF

Totnl [wfrer Roand CE)

A7, N, TR

-1

A1, G, TEL MR

Summary of Association & Jobs

5 Toka] Mo, ol Dsers TG Tostaal Mew ol Jeslms

For MIFSE, C-1bAC
(MThies i= & computer geoerabed nvoiee o ne sigooture is roguinsd.)
Aok brorismesd Signabory

This in mot & commercinl invoice and does not carry sy Bancial impleations.

=1 aioawny b aequivadont o 1 TRR

Mt

1. Nafunlt sorge quotn s 1 TH, which s not clurggahio

2 R aoedus v w spplbeabie diounts, ankebdio, sl Lo

&, The Seatemient ol Acooiinl sheikl mot Tes treavtee] se samivinerein] oo

ke, S e s, st

MATIOMAL PARAM SUTPERCOMPUTING FACILITY

o

Itemized Usage Por Jobs

lovaice Pariod @ 01-Jun-2023 to 30-Jun-2025%

SLart )
S JobID | User | Dete-Time E'[r,ﬁ,?“ﬁ_?me CGPUS ol Mo
e - [ S v vy A Allocated
bibizmiam:ss)
bibmmemess)
01 /06 /203
; . .
! - E— (LR ETHL k: 178742
0 000G 202
* . | — Okl H = 11"
- IIERETHIT] . RIOLE
0 5 20
K r / X |
g I - T T Ik 1T 0
B | L] 46 202 0] L 2 s .
I 11245 k1495 16 0ATG
¥ P 000G 202 01 /06 f202% ) _—
N o 13345 JETS I L LT
o fomen 1 01 s - [T » o
I +
b ]
I MATIONAL PARAM SUPERCOMPUTING FACILITY

Projoct © EE—-co

Iy Perioed

D -Tun-2028 o Z0-Tun-2002%

Hl'm.'l' End Date-Time
S|r. Dates-Tirmna: 3 CPU=
Job 11 Uszer ; — (dd fywyy- GI'U Hours
Mo, [ S vy K § Allnoatod
5 bk imian: =)
hhommess)y
20 I # R
Zafl 7046
Mrlional PARANM Supereompuating Facilicg {NPSEF),
Cmtre for Developmsent of Advaneed Comips L R E L N
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=mes Cabling : Back side of the Racks

I
M\

Director Switch p— | Services and Management network

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



e (Coolinginfra

A 40 KW Rack DensifgDHUnits A 40 TON Air Conditioners
A 17 nos. oRDHyenabled Racks across 2 DCs

One Vision. One Goal... Advanced Computing for Human Advance
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<Z NVIDIA. -
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nt of Science
& Technology
Government of India
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=msElectrical Infra (Transformer, DG Set and @

L

DG Set
2 MVA
Transformer
2 MW
Diesel Generator Set
800 KVA
Modular UPS

UPS

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