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1. Technical Specifications for High Performance Computing {HPC) Cluster

Site preparation, supply, installation and commissioning of HPC for Barkatullah University Bhopal-Computational Facility with

the following technical specifications.

1. MasterNode

Quantity 1 unit

Sr.N | Specification Description

0.

1. Processor Latest generation 2xCPU (x86 Architecture scalable CPU) each with
minimum2BCoresorhigherﬂatestwithminimumfrequencyofz.BGHz or  more,
Must have Native support ofAVXZ  instruction and beak
performance@1.07TF/Socket or more. The socket to communication should
be at least 3x16GT/s. .

2. Memory RAM: Min 256GB ECC DDR4-3200 MHz or better. In 100% balanced
Configuration with a total of 24/32 number of total DIMM slots for Intel/AMD for
future expansion.

3. Hard Disk Drives & 2 x 480GB SATA Enterprise GRADE SSD (1 DWPD)

SS8Ds 4 x2.4TB 7.2K RPM 12Gbps SAS
4. HDD bays HDDbayssupporting8ormoreSAS/SATAHarddrivesandSolid-State Drives.
5. YO slots (Peripheral Minimum 5 x PCle 3.0 slots must be vacant after populating all Add on
Component Interconnect| controllers. ’ _
Express,PCle) i

6. RAID Level support SAS512GBPScontrollerwithRAID 0, 1, 10, 5 ,50 80 & 6 support with min 4GB
dedicated cache memory

7. Graphics controller Integrated Graphics with on board controller.

8, Network interface At least 2 number of Gigabit ports on board

g, Ethernet ports 2x1 GBPS Ethernet ports with Pre-boot Execution Environment(PXE) boot
capability {(including CATS cable for connecting to switch)

10. | Ports Total 3 USB 2.0/3.0 of which Minimum 1 USB 3.0 or higher and 1 graphics port

11. | Cluster Interconnect 100 GBPS Infiniband Single Port supporting PCle x32 interface with cable

12. | Chipset Intel C621 SERIES CHIPSET or higher/latest or equivalent AMDSOC or
higher/latest

13. | Server management [PMI 2.0 Support with KVM and Media over LAN features. Must include any

{Intel-igentPlatform licenses, if required for using these features.
Manage-ment, Interface| It should be able {0 automate mgmt. tasks and automated firmwareupdates.
IPMI) System Management Security Features:
%+ System shall support’immutable hardware silican root of trust to authenticate
firmware booting and updates and protect hardware from malicious code
+* System shall support digitally signed secure firmware updates
%+ System shall support Automatic BIOS and Firmware Recovery from malicious!
changes
< System should support instant secure erasure of drives.
** System should support system Lockdown mode
** System should support FIPS/Common criteria compliance
* System should support UEF] secure boot with custom certificates

14. | Power supplies Dual Redundant (N+1) 80 Plus Platinum or better Certified efficient

power supplies ' ) - T
AL
Lt V@ :,.4 SR Page 5 of 16
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Cooling Hot swappable and Redundant Cooling fans.

15.

16. | Operating System Should support latest version of 64-bit CentOS or better for server /HPC

17. | Warranty <+ 3 years onsite warranty by OEM / Bidder.

* Physical on-site (Barkatullah University, Bhopal) visit by technical experts of
Bidder or OEM for maintenance and technical support whenever needed.

NAMD, MATLAB, LAMMPS, NWCHEM, GROMACS and more _

18. | Software Suites research codes/ software suites to be loaded as part of installation process by
bidder.

19. [ Form Factor Rack Mount up to 2U or lesser

20. | All required cables

2. ComputeNode

Quantity | 6 nodes

Technical specifications of each computational nodes as below:

Sr. No. | Specification Description

1. Processor Latestgeneration2xCPU(x86ArchitecturescalableCPU)eachwith  minimum
28 Cores or higher/latest with minimum frequency of 2.8GHz or more. Must
have Native support of AVX2 instruction, And peak performance@1.48
TF/Socket or more. The socket to communication should be atleast 3 x

_ 16GT/s.

2. Memory RAM: Min 256GB ECC DDR4-3200 MHz or better.In 100% balanced
configuration with a total of 24/32 number of total DIMM slots for intel/AMD
for future expansioq.

3. Hard Disk Drives and SSDs| 1 x 480GB SATA Enterprise GRADE SSD (1 DWPD Endurance)

4, HOD bays 8 HDD bays supporting HDDs or SSDs -

5. GPU Accelerator Support | System should be able to support atleast 1 x SW card in future

6. 11O slots (Peripheral Minimum 3xPCle3.0slots

Componentinterconnect
Express, PCle)

7. RAID Level support RAID 0,1,10 level supported with RAID controller

8 Graphics controller Integrated Graphics Controller

9. Network interface At least 2 number of Gigabit ports on board.

10. Ethernet ports 2x1 GBPS Ethemnet ports with pre-boot Execution Environment {PXE} boot
capability (including CAT6 cable for connecting to switch)

11. Ports Total 2 USB 2.0/3.0 of which Minimum 1 USB 3.0 or higher and 1 graphics

ort

12. Cluster interconnect '1300 GBPS or more Infiniband Single Port supporting PCle x32 interface with
cable

13. Chipset intel C621 SERIES CHIPSET or higher/latest or equivalent AMD
SOC or higher/latest

14. Server management < IPMI 2.0 or equivalent Support with KVM and Media over LAN features.

(Intelligent Platform
Management,
Interface, IPMI)

Must include any licenses, if required for using these features.

“ It should be able to automate mgmt tasks and automated
firmwareupdates.”

System Management Security Features:

#* System shall support immutable hardware silicon root of trust to authenticate)
firmware booting and updates and protect hardware from malicious code
% System shall support digitally signed secure firmware updates
** System shall support Automatic BIOS and Firmware Recovery from malicious|
¥ -

changes o -
S
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** System should support instant secure erasure of drives.

< System should support system Lockdown mode

+* System should support FIPS/Common criteria compliance

% System should support UEF| secure boot with customn certificates

15. Power supplies DuaIRedundantN+1orbetter80PIusplatinumratedefﬁcientpoWer supplies.
16. Cooling Hot swappable and Redundant Cooling fans.

17. Operatllg_system Should support latest version of 4-bit CentOS or better for HPC

18. Warranty % 3 years onsite warranty by OEM/ Bidder. '

* Physical on-site (Barkatullah University, Bhopal) visit bytechnical experts|
of Bidder or OEM for maintenance and technical support whenevar
needed.

19. Software Suites NAMD MATLAB,LAMMPS NWCHEM,GROMACS and moreopen-source

software suites to be loaded as part of installation process by bidder. No

commercial Codes -

20, Form Factor 1U Rack Mount

21. All required cables

3. Compute Node{CPU-GPU)

Quantity 1 unit
Technical specifications of each computational nodes as below:
Sr.No.| Specification Description

1. Processor Latest generation 2xCPU (x86 Architecture scalable CPU) each with
minimum28Coresorhigher/latestwithminimumfrequencyof2.8GHz or more.
Must have Native support of AVX2 instruction, And peak
performance@1.07TF/Socket or more. The socket to communication
should be at least 3x16GT/s.

2. Memory RAM: Min 128GB ECC DDR4-3200 MHz or better. In 100% balanced
Configuration with a total of 24/32 number of total DIMM slots for Intel/AMD
for future expansion.

3. Hard Disk Drives and SSDs 1 x 480GB SATA Enterprise GRADE SSD (1 DWPD Endurance)

HDD bays 8 HDD bays supporting HDDs or SSDs {Large or Small Form Factor
based drive bays

5. GPU Acceierator Support 1 x 32GB Passive Double Width Full Height GPU PCle based delivering a
minimum of 8.2TFlops (FP64). '

System must be scalable to 3 GPUs per node from day one

6. I/O slots (Peripheral Minimum 5 x PCle 3.0/4.0 slots.

Component
Interconnect Express, PCle)

7. RAID Level support RAID 0,1,10 level supported with RAID controller

8. Graphics controller Integrated Graphics Controller

9. Network interface At least 2 number of Gigabit ports on board.

10. | Ethernet ports 2x1 GBPS Ethernét ports with Pre-boot Execution Environment
(PXE) boot capability {including CAT6 cable for connecting toswitch)

11. | Ports Total 3 USB 2.0/3.0 of which Minimum 1 USB 3.0 or higher and 1 graphics
port :

12. | Cluster Interconnect 100 GBPS Infiniband Single Port supporting PCle x32 interface with cabie

13. | Chipset Intel C621 SERIES CHIPSET or higher/latest or equivalent AMDSOC or
higher/latest

VRS LR
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14.

Server management IPMI 2.0 or equivalent Support with KVM and Media overL AN features.
(Intelligent Platform Must include any licenses, if required for using these features.
Management, Interface,IPMI) | It should be able to automate mgmt. tasks andautomated
firmwareupdates. -

System Management Security Features:

% System shall support immutable hardware silicon root of trust to authenticate
firmware booting and updates and protect hardware from malicious code

+* System shall support digitally signed secure firmware updates

< System shall support Automatic BIOS and Firmware Recovery from malicious

changes

System should support instant secure erasure of drives.

% System should support system Lockdown mode

% System should support FiPS/Common criteria compliance

< System should support UEFI secure boot with custom
certificates

L >

-»

-
"y

15.

Power supplies Dual Redundant N+1 or better 80 Plus platinum rated efficient power
supplies. Bidder should propose power supplies taking 3 GPUs into
consideration.

186.

Coaling Hot swappable and Redundant Cooling fans.

17.

Operating System Should support latest version of 64-bit CentOS

18.

Warranty ¢ 3 years onsite warranty by OEM/ Bidder.

* Physical on-site (Barkatullah University, Bhopal) visit bytechnical experts
of Bidder or OEM for maintenance and technical support whenever
needed.

19.

Software Suites NAMD, MATLAB, LAMMPS, NWCHEM, GROMACS and more open
source software suites to be loaded as part of installation process by
bidder. No commercial Codes.

20.

Form Factor 2U Rack Mount or lesser. Multi Node systems not allowed for GPU nodes

21.

All required cables and connectors, etc.

4. PFS Storage System Qty -1 Set {Comprising of at least 2 x IONodes)

Sr.No.

Description

1.

Parallel File System

Technical Specification

BeeGFS/Luster based opensource PFS with following specification :-

200 TiB (usable in Hardware RAID 6 (8+2) configuration only) Parallel File System based storage with
SGBPS sustained throughput with 1MB biock size for the PFS. At least 2 /0 Nodes in fail over configuration
fo be quoted.

Metadata Storage: More than or equal to 2% of the Usable Storage space offered (using SSDs <= 1.92TB
configured as RAID10 or Similar with one hot-spare. A dedicated unit for MDT (Meta Data Storage to be
offered) '

Usable Storage{(OST) :>=200TiB usable with Hardware RAIDS {8+2) Only (using up to 4TB, 7.2K RPM SAS
HDDs.) Software RAID is unacceptable

Configured as RAID& volumes with 2% hot-spare disks of the proposed storage. Each individual volume to
be <40TB

Throughput :>= sustained 5GB/s read/write performance

Each I/O Node to be offered with below listed specifications: :

Latest generation 2xCPU (x86 Architecture scalable CPU) each with minimum 24 Cores or higherflatest
with minimum frequency of 2.8GHz or more. Must have Native support of AVX2 instruction and peak
performance@1.07TF/Socket or more. The socket to communication should be at least 3x16GT/s.

Dual Redundant Power Supply with at least 80 Plus Platinum efficiency

RAM: Min 256GB ECC DDR4-3200 MHz or better. In 100% balanced Configuration with a total of 24/32

A ferieas
s
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number of total DIMM slots for Intel/AMD for future expansion.

At least 8 no. of PCI-E x16 expansion slots

2 x 480GB Data Centre grade SSD in RAID1 (for 0S)

100 GBPS Infiniband Single Port supporting PCle x32 interface with cabie

The entire PFS solution must provide No Single Point of Failure (NSPOF) and capable of handling the loss
of the following without interruption: ’ )

-One Power Supply

-One Fan

- One SSD for MDT and Two HDDs forOST

- Two /O ServerNodes '

- The /O server must have redundant paths to the storage.

Benchmark report and Performance demonstration for PFS Throughput. Open-source IOR/IO Zone bench-
marks running on compute nodes with 1MB block size. Storage Performance to be measured from computel
node using IOR benchmark for 5GBps throughput

The 10 nodes MUST have the same System Management Security Features as that of rest of the nodes,

5. Cooling, Rack, UPS and ibemonitoringfsupportlserviqés

Sr.N | Items
0.
L Rack: Vendors should propose optimum solution using at the max two 42U Racks with required PDUsand
accessories.Rack Enclosure should be with integrated hot & cold aisle containment of minimum 300 mm,
each for proper air flow
. UPS: Two UPS Units in Failover / Redundant Configuration {(1+1),
Each UPS of 20 KVA/18 KW should have following features : True online double conversions, IGBT
Rectifier & inverter based UPS. Three phases Input/ three phase output with SMF batteries Suitable for
30 Min or more backup on Full load at 0.9 Load P.F. using 42 Ah X 40 Battery with Each UPS, Input
voltage range 340-478V at 100% load, 220478 V @ 50% load. Input power factor 0.99.
BatteryFIexibledesignof32to40battery.BatterytypeshouIdbeVaIveregulatedlead-acid(VRLA)of make
Exide/Panasonic/QUANTA. Inbuilt Input Isofation Transformer is mandatory required, parallel
communication port, RS232, USB, EPO and SNMP interface, BMS interface, Dust Filter at Air Inlet point
are required. UPS should be provided with environment monitoring probe o measure temperature
andhumidityofUPSroom.LCDDisplayindicatingal!irpportantparameters.SNMPsoftwareshouIdbe compatible
to, Window 10/MWindows 2000/2003/XP/Vista/2008, Windows?, Linux, Unix and MAC. UPS software
should be compatible to google chrome, Mozila fire fox and Microsoft  internet
explorer, Batteryopenrack,batteryinterlinksbatterybreaker,batterytoUPScabIeas required should be
provided with UPSsystems.

UPS warranty : § Year, Battery warranty — at least 2 Years

Battery Approved Make : Quanta / Exide / Panasonic

UPS Make acceptable:- Schnelder, Eaton, GE, Gutor,Vertivor higher & better

il Air Conditioning Solution:

University will provide a server room of the size 15 Feet x 15 Feet or bigger (bidders can visit the site to

see the space allocated,

Cooling Solution Specifications as below:

i) The Data Centre room to be provided with the appropriate Inbuilt/self-contained cooling system-
based racks. The inbuiit/self-contained intelligent rack based cooling system will able to remove high
level of waste heat from server enclosures/rack and to provide uniform, & effective coolingfor servers
and similar IT equipment (switches etc.) installed within racks as offered by bidder, it will be provided

with appropriaterefrigerant. The compressor for the cooling units must be variable capacity digital
scroll compressor for energy efficient functioning at partial load conditions.

i) Total IT Load to be taken care of 18KW, Cooling solution must provide redundant solution totake care
18KW IT Load, with redundant cooling units available in the solution offered (N+N) redundant. Each

gﬁfmﬁﬁuc “WPage s of 16
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Unit capable to take care of 18KW ITLoad.

iti) Outdoor Cooling Units will be positioned outside the server room. Bidders can visit the facilityfor
better understanding beforesupply.

iv) Solution must comprise 32 A, Rack mount, vertical PDU with a combination of IEC C-13 andIEC C-19
sockets according to the ITequipment

v} Front door & Rear door should be controlled with biometric access control, rear door lock, smoke
detection system with indicators, rodent control system, Environmental Monitoring System, Automatic
Front & Rear Door Opening System, Fire Suppression System & Detection Sensor, Hooter/Sensor
&status-based LED lighting available for audio/visual alarm purpose in case ofany maifunctioning,
Touch Screen Front Panel Monitoring, IP Via Modbus enabled, double glassor
toughened glass front panel _

vi) All the critical components like rack, PDU, Air conditioning, UPS & Monitoring system should be from
same & single OEM for proper integration & better service support.

V. Key Board tray, cable manager, cable route, any other required accessories as per requirement of the
above-mentioned configuration of master and compute node.

6. Cluster Management and another $/WStack

Operating System CentOS or better and Iétést

HPC Operating System REQUIRED

Support

Resource Manager Job status reporting
&Scheduler Job History Reporting

Policy-aware workload cum resource manager,
Policy aware scheduiing :
Resource-aware scheduling

Topology-aware scheduling
Dynamic reservation of resource
Advance reservation Live support
Support of job submission through CLI, and APIs
Load aware power management
Fair share support
Multiple queues support
Multiple partitions support
Dynamic partitions support
Dynamic queues support
Script less job submission
Heterogeneous cluster support
Multi-ciuster support
MPI aware scheduling
Consumable resources scheduling
Pre-emptive and backfill scheduling support
Application integration support
Live reconfiguration capability
SLA/Equivalent
GPU and Co-Processor Aware scheduling
CPU, Multi Core, Multi thread aware scheduling
Intuitive web interface to monitor jobs
Opensource Workload Manager SLURM/SGE

Resource Management/Job REQUIRED

a0
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Scheduling Support _
File Systems Supported BeeGFS, Lustre FROM DAY ONE

Cluster Management S/W Open-source Xcat/ROCKS Cluster Manager

Unified system management, monitoring toolset for configuration, diagnosis and
management of the system,Cluster manager with provisioning, monitoring and
reporting capabilities Support Package and Image based provisiening

Support Digk-full and diskless cluster depioyment

Support management and customization of the cluster

Customizing networks and compute node profiles

Customizing compute nades (upto changing kernel parameter)

Able to Push configuration changes and updates to the com pute nodes without
reinstaliing and rebooting.

Software Support for both YES

Serial and Parallel
Environment
Open Source Cluster Studio | Open Source parallel studio for Cluster for Linux”

7. Otherltems

Sr.N | ltems
0. _
l. 1 Unit of — 17-inch Display, Keyboard, Video and Mouse (KVM) Console with All accessories

. 1 Unit of - 16 Port KVM over IP Switch (USB based) with all required Cables & Accessories.

. 2 Unit of - 24 Port ,1 Gbps (RJ-45) Ethernet Switch one each for Secondary Communication Purpose
andmanagement.

IV. | 36-ports, 100% Non-blocking, Switching Fabric (Mellanox EDR Infiniband) with embedded Subnet
Manager for 36 devices (Nodes) or more and with

redundantpowersupply/supplies. Allcables(atieast1min lengthormore)requiredforconnectingthe devices
(Nodes) quoted in this tender should be included/bundied.

8. Supply, installation and In-house training for HPC :-

“* Before acceptance and instaliation of any item, the quality, specification and quantity will be verified by Barkatullah
UNIVERSITYBHOPAL.

* Installation of items part of this tender will have to carried out by the vendor. Any specific requirement of vendor regarding
installation of above-mentioned items must be mentioned in the technical bid so that Barkatullah UNIVERSITY BHOPAL can
provide the resources for thesame.

< 2-3 days (as needed) in-house training by Certified Professionals at Barkatullah UNIVERSITY BHOPAL including installation
of software, bench-marking HPL, manitoring of HPC Cluster for 24 Hours, LINUX commands, HPC Management etc. Scripts
for the bench-marking calculations will provide onrequest.

9. Eligibility Criteria
Mandatory requirements for a bidder to qualify as a participant in this tender:
1. OEM brand should have minimum 10 entries in each of the list of Worldwide Top 500 Supercomputers (Ref. :

https:/fiwww.top500.0rg) published on June 2016 and later OR OEM brand must have minimum 5 entries in each
of the list of India Top supercomputer (http://topsc.cdacb.in) published on June 2016 and later,

2. The Server OEM should have executed at least 3 HPC Cluster projects either directly or thru system integrators{at least one
cluster of the size 100TF CPU-CPU or CPU-GPU) during last 10 years in India using an architecture and technologies similar to
this tender in premier Govt Indian academic and research institutions like iSc, TIFR, IISER, IIT, JNCASR or other govt

" ﬁiﬂ;{?ﬁﬂw :
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10.

11.
12.

13.
14,

15.

186.

17.

18,
19.

10.

education & research organizations’ in India. Details/Proof of the same must be submitted with technical bid. Credential of
an OEM will also be considered if supply done by their authorizedpartner.

OEM must have supplied 2 x PFS solutions (100TB or more) earlier in the past along with HPC Solutions during last 10 years
in India using an architecture and technologies similar to this tender in
premierGovtindianacademicandresearchinstitutionslikellSc, TIFR,IISER,IIT,JNCASRorathergovt  education &  research
organizations’ in India. Details/Proof of the same must be submitted with technical bid. Credential of an OEM will also be
considered if supply done by their authorizedpartner. \

Neither OEM nor the bidder be debarred or blacklisted or stopped from supplying equipment to any govt organization in
the past.

OEM MAF for Server Nodes , Storage and Switchesmust be attached with the bid.

All warranty and support must be provided by thebidder.

Both the OEM and the bidder MUST have at least one service Center in India with service engineers in the relevant field of
quoteditem.

The bidder should have valid ISO certification. Please attach a copy of thecertificate.

The bidder must be authorized partner/system integrator of OEM and a letter of authorization for the tender from the
OEMs must beenclosed.

The Institute reserves the right to accept or reject any or all of the offers in full/part without assigning any reason
whatsoever.

The parts supplied should not become obsolete within 3 years of installation.

The bidder should ciearly specify make and model in both Technical and Financialbid.

The bidder must be responsible for complete installation and support the infrastructure.

The system should be based on latest technology with scaiability and easy maintainability. Complete technical
details of the entire HPC System,it speripherals,software's should be provided.

The system should support open standard wherever possible and should be of similar or advanced architecture
than the systems mentioned in the bid.

The Sever, Storage and 1G Networking component MUST be from the same Server OEM so as to ascertain
seamless integration of the overall HPC Solution.

The entire HPC system, as mentioned in the bid including all the major as well as allied components should be
tested and integratedat OEM manufacturing plant.No localsite integration of server components will be allowed.
Detailed BOM with OEM part code should be submitted as part of the bid document

OEM datasheets for all components should be submitted as part of the bid document

Acceptance Test

Bidder shall conduct Acceptance tests of the system at site of installation. Detailed AcceptanceTest procedure for
acceptance of the system including its Hiw, Siw and application software shall have to be completed within 15
days of delivery of system.

Storage /0 performance using IOR Benchmark for 5GBps or higher write throughput on 200TB usable capacity
PFS Storage, should be demonstrated at site after installation.

HPL benchmark on cluster should be minimum 65% (+/- 5%) for Intel and minimum 70%(+/- 5%) for AMD of peak
performance, should be demonstrated at site after instaitation.
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Supply, Delivery, Installation and Commissioning of scientific equipments:-

T — 4(q)
GERICARCE (LA
BH gRT 99 T 2

8.NO. | NAME OF EQUIPMENTS B4 ERT WA SUSNT @ W%
dfew , Ffawr ¥ =Rfa  syw=wr
SPECIFICATIONGINE IN PART 4(A) * DR 4 B 2 B
@ / &)
1 High Performance Computing (HPC) Cluster
fAfageal vt & Wa w9 aarr

Page 13 of 16




TENDER FOR PURCHASE OF PHYSICS EQUIPMENT l 202 1/12

9T U %,
500—00 D WY
TR, )
S mmmsa—\rﬁwﬁ
frrfeiad wem wmer dax @ear € fr—
(1) T 5 o1 1 6 ff g G/ SuEE ¥ B N Sefres T8
foar T )
(2) W%Wﬁwﬁﬁaﬁmmmzhwﬁﬁaﬁémﬁﬁma F
R g7 €feq T8 fhar may &
@) U8 & od 3 5 wrdm @en/SusH /6 A Raferr aivg w8 b
AT B | '
@) T & e 3 wga 1o o v3 § wd U SIS o U W 9e

T Afder B R F o qRe B 9 3% @7 SRR SeETSe
fawafdenaa, A @ g g
(6) Ffaer # a=) T TE PR g -

fT R swaest v4 9 99

TERR e W@ &1 udis &)

ST § | SRS W U9 Yoy
BT oY |

R TR S¥IdT TS HHIS

fafder wo & Yow w93 1000=00 (. | Bank/UTR No.
UP BOIR 9) {9 s o/ &1 W5 | Dat
ale.

02 TR Al @1 AR W 3,00,000=00 (%. | Bank/UTR No.
I o A7) A ogd o @t T ’Dt
ale:

03 B ENT WNEY  G@et/ s | Ao 9 (2017-18) &
vl / Reafaerl / suwd o | solRa @ afr s,
ST gerg & g 03 facm ad |
(2017—18, 2018-19, 2019-20) FT FRIIA | g a9 (2018—19) B
/ O e BN | FaRy # AW w

AN

2ly 4

:‘}‘L&\T v Page 14 of 16
&




TENDER FOR PURCHASE OF PHYSICS EQUIPMENT I 202 ]/27__

facha a¥ (2019-20) &
FERy & A

04

T gRT AW wrEdE et / e
el / faeafaenedl & we@ 5y W

SIS HAToTE w9 § B a2 B |

DT TOI9T UF Gl 6 |

05

fAfaereal w &1 Red T® 44 _Rdg
asl  (2017-18, 2018—19, 2019—20) ¥
IATH W0 4,50,00,000=00 (®. IR DS |

fichg o
= e

(2017—18)
AR

AN ARG HE) U #1 e sia] g
IRl 81 = v B A TR

W SRIERT YA 9 Worw oY ey 8

(201
TH aMaw & <l

Y 9 9§ B Torgdie  acs
THET W AT BIABR G DY |

18) &
®.
focia a¥ (018—19) &
%.
facia af (2019—20) a%
TH R @ A

Y (2017—18) I
Pl TS HHIH

R a8 (2018—19) &1
JAENE B U HHD

fosig a9 (2019—20) @t
T FT IS HHID

07

SHogdodN0  (GST) -4 & Rl U
e BN |

STOTHOTTO {GsT)

09

e/ BH / B Bl IR
AT U &1 BRA Afd Fev e aY |

10

IR B fIval o O9gR<  ay

(2018—19, 2019—20, 2020—21) B R & ||

BT Uiy o o |

11

ffagreat &1 Sy &1 HEl

™)

e BT IEeIS & |

S/ Sf e N B v |

12

Ffigrat &1 SueRe @1 IR /aReT
0T 93 A1 ST IS ¢ |

Page 15 of 16




1

TENDER FOR PURCHASE OF PHYSICS EQUIPMENT I 202 1/2;)__

a4 U—1
( ffa<r wu=)
ufa,
gowred,
ThaIeeT fazafdemey, Hure
fra— S T @ SusRer wmy @ e af — 2021
eIy,
IR fATarrla st WReT B SFeRI AFRER 8-
Ho | faaxe -
0

01 | BH @ 9

02 | 9d FqEN & udr

03 | 9 & ufafalY &1 9

05 | GXAIY TR
(Aerse Td ersergH)
6 |3—Hel Ugd

UHIU—UHA
v fhan ot @ 5 59 o g1 ffaer <o ol & orgar fwafamer § wifas
faTT & IUSHVT High Performance Computing (HPC) Cluster Supply, Delivery, Installation
and Commissioning @1 BRI TUIG: & B T WEART TS H &1 BH R IA
IUIRT F A Hieer , e A R Suwwr o AfdfFaea | faq &=a 21

TH & VG SERR U9 dia
|y
§ IuREw el Wt dxar & fF W gR fPenfag S e 93 ¥ aftfa
He WX ol 79 9 fIvam FER 701 9 € |

Page 16 of 16




rak

~

oed, v

e AT

AR

2D P bk ldb A

2D bY hib b b

b

1286 Jo 15F 1abby / phes Lie gy a» |2 E218 & 15B 22R) / Rhe i A 2>

¥ILSNTD DNILNANOD
SONVINHOI4Ad HOIH

-

AR |® lnddhe

anbie ()p L
¢ Lobll bRl b |nrdhe

&h

JAVYN W4




	1
	2
	3

