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Disclaimer

Reference herein to any specific commercial product, process, 

or service by trade name, trademark, manufacturer, or 

otherwise, does not necessarily constitute or imply its 

endorsement, recommendation, or favoring by the TIFR, the 

Government of India, or any agency thereof.
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T2_IN_TIFR CMS Pledge. 

Site Name Year VO Pledge Type Resources
Pledged

% of required 
resource

T2_IN_TIFR 2016 CMS CPU HEPSPEC06 13,120 ~1.7%

Disk (TB) 1,980 ~3%

2017 CPU HEPSPEC06 23,000 ~2.4%

Disk (TB) 3,000 ~5%

+ 

Local T3 condor pool  
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● Scale of industry at or above R&D

– Commercial clouds offering increased value for 
decreased cost compared to the past

● High Energy Physics computing will need 10-

100x current capacity

HEP Computing needs.  

Reference –http://research.cs.wisc.edu/htcondor/HTCondorWeek2017/presentations/WedTimm_GCE.pdf

System to leverage global cloud infrastructure of big players.



Leveraging the global cloud presence to meet HEP computing needs becomes important.
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TIFR Azure Cloud

• Engagement with Microsoft started in Nov-2016

• MS Cloud Datacenters, three in India (Mumbai, Chennai, Pune )

• MS Grant in terms of resources  +  development resources for GAHP and Condor_Annex
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T3_IN_TIFR
Cloud

Integrating Azure resources in CMS Global pool

• No pre-placement of data
• Diskless site, no cloud storage used
• Stage-in and stage-out directly via TIFR xrootd redirector to any CMS site.
• No special connectivity, communication over internet.  

Reference diagram : USCMSCMS GlideInWMS entry



Microsoft 
Azure

Azure DC-1 
MumbaiVMSS

T3_IN_TIFRCloud

Storage farm T2_IN_TIFR – ~2 PB

DPM-
Xrootd

N-1

DPM-
Xrootd

N-2

XROOTD redirector

Frontend / 
Submissions 

Infrastructure

Backup Squid 
Caching Server 
– 3 instances

Accounting Server 
/APEL

Authentication 
server / Argus

HTCondor-
CE

CMS 
Accounting 

and 
Monitoring

CMS Storage

HTCondor-
Batch

Squid Caching Server – 3 
instances.
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Azure side.
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• 5 S2S VPN tunnels created over internet 
• 4 different scale sets



HTCondor Azure interfacing

• Phase One (Finished)
Ad hoc scripts 

• Phase Two (Production ready) –
GAHP released on website - Azure GAHP

• Phase Three (In progress)
Condor Annex
Azure Batch
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#To get top VM scale set Name

vmss=`condor_status -wide | awk '{print $1,$4,$5,$8}'| awk -F'@' '{print 
$2}'| awk '{if ($2=="Unclaimed" && $3 == "Idle" && $4 >= "0+00:40:00
") {print $0}}' | sort |  awk '{print $1}' | sort | uniq -c | awk '{if ($1 == "16") 
{print $0}}'| awk 'NR==1{print substr($2,1); }' | cut -c 1-9`

#To get top instance ID from Condor status

instanceid=`condor_status -wide | awk '{print $1,$4,$5,$8}'| awk -F'@' 
'{print $2}'| awk '{if ($2=="Unclaimed" && $3 == "Idle" && $4 >= "0+00
:40:00") {print $0}}' | sort |  awk '{print $1}' | sort | uniq -c | awk '{if ($1 == 
"16") {print $0}}'| awk 'NR==1{print substr($2,10); }' | cut -c 1-6
`

echo "$instanceid"

# create a character array
arr=()
i=0
while [ "$i" -lt "${#instanceid}" ]; do
arr+=("${instanceid:$i:1}")
i=$((i+1))

done
echo "this is the array value"

Ad hoc scripts for

1 – Auto-spinning of 
VMs based on load  
queue size

0 to 2K cores under 
10 minutes. 

2 – Auto de-allocation 
of scale-setup based 
on queue and idle 
slots
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High I/O analysis jobs reading 
and writing from CMS xrootd
sites from all over. 

Moderate I/O production jobs reading / 
writing to T2_IN_TIFR and CERN
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No of events processed 
by Good jobs ~ 1 Billion 
(Cumulative )
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TIFR Azure 
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Network usage:

Estimated network B/W requirement 

• .5 Mbps per core   for 2K cores = 1Gbps.

• Before starting the run, several tests of upto 2Gbps transfers from TIFR to Azure via shared internet 
link, B/W not guaranteed 

Actual utilization during the Run => Read - Average  ~ 2.5Gbps , Peak  ~ 4Gbps 

Write – Average ~ 1.7 Gbps,   Peak ~ 2.6 Gbps

Storage usage: 

Reached limit with 12K network threads from jobs running all over along with cloud cores and T2 cores.  



Network usage:



Collaborating Indian Institutes

• TIFR,  Mumbai WLCG Site 
• VECC, Kolkata WLCG Site (Alice)
• BARC, Mumbai
• Delhi University, New Delhi
• SINP, Kolkata
• Punjab University, Chandigarh
• RRCAT, Indore
• IOP, Bhubneshwar
• IISER, Pune
• Rajasthan university
• IIT, Chennai
• NISER, Bhubneshwar
• IISC Banglore

CMS – LHCONE with 
10G => 40G

19

• HTCondor pool of all India-CMS collaborating institutes. 
• Bringing resources time to time from Indian institutes and various cloud platforms 

L3VRF of all 
collaborating 
institutes over NKN 
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• Budget overlay of ~700 Million USD

• To be invested in Infrastructure, Applications, R&D and HRD

• 70 HPC / HTC computing facilities.

• Heterogeneous workloads from different sciences and users. 
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Microsoft Azure
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Timeline

Cloud Computing,
2012

Windows HPC,
2014

K80 GPUs
August 2016

Haswell, fastest cloud compute
Sept 2016

Linux RDMA IB
July 2015

FPGA enhanced networking
fastest cloud network, 2017Q2

Next Gen GPUs, 2017Q3





Cluster

Head Node

Virtual Network

Storage

On-premises

Cluster Nodes

Azure

HPC Compute Cluster

Express Route

VPN

OR VM Scale Set

Virtual Machines

OR

GPU Nv series 

Viz nodes

Architecture for Hybrid Cloud
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universe = grid

grid_resource = azure \

837155e9-a033-488c-8742-645cefa38c89

executable = jfrey-test

azure_auth_file = azure-jfrey.creds

azure_location = centralindia

azure_size = Standard_DS1_V2

azure_image = linux-ubuntu-latest

azure_custom_data = install-condor.dat

azure_admin_username = jfrey

azure_admin_key = azure_rsa.pub

queue
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