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BioHPC Cloud

BioHPC Cloud is a computational resource configured and optimized for the
needs of computational biology and bioinformatics

A Available to Cornell and external users

A Provides access to computing, storage and software @@titles)

A Located in Rhodes Hall and accessible remotely arsiten




BioHPC Cloud

Renting computing resources
Hosting computing resources
Storage

Consulting and education



BioHPC Cloud: computing

Two ways of using BIoHPC Cloud computing resources:

A Buy hours and run computations on BioHPC Cloud
workstations/servers

Only pay for the hours you need, avoid problems with maintaining your own hardware, software
and resource allocation.

A Buy your own hardware (or better ask us to buy it for you) and host it
In BioHPC Cloud

If you need a special hardware, or you expect to use it most of the time, it is cheaper to host. You
can still avoid problems related to maintaining your own hardware, software and resource
allocation by hosting the machine with BioHPC. Access is restricted to your group, but otherwise

all BioHPC resources are available on the server.



BioHPC Cloud: storage

A 1,440 TB of networked storage available in two volumes: 1,207 TB
Lustre volume and 233 TB Gluster volume.

A Very robust and scalable architecture: cluster storage based on
RAIDG6/RAID7 servers connected by Lustre or Gluster, new servers
can be added to expand storage.

A Very affordable! $98 per TB per year

A Users get free storage allocations with the accounts



BioHPC Cloud: Backup service

A Users can choose backup options using BioHPC website (what to
backup, how many versioredc)

A Backup servers (currently 459TB) are in different building (Weill Hall)
for additional safety

A Backup service is NOT part of storage service. You can get storage, ¢
backup or both, but you need to configure them separately. This way
you only pay for what you need.



BioHPC Cloud: software

A BioHPC Cloud is poanfigured for bioinformatics with software
and related software infrastructure (libraries, development tools
etc.).

A All software installed as a response to our or our users computing

needs.
If you need a program that is not installed, ask us. We may install it, which depends on
possible usage level and time investment required to deploy.

A 832 titles as of 6/1/2021

http://biohpc.cornell.edu/lab/labsoftware.aspx
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BioHPC Cloud hardware infrastructure

<7 AYGSNI OGAGS s2NylalldAz2ya 6AGK

i]j 4 4-core, 24GB RAM, 4TB HDD
- B (cbsuwrkstl,2,3,4 can be used directly in 625 Rhodes)

GASYSNIfté ASNBSNERY
32 8-core, 16GB RAM, 1TB HDD
(cbsum1clbONN, cbsum1c2bONN)

GYSRAdzY ISymé &SNBSNE
1 16-core, 64GB RAM, 1TB HDD
16 24-core, 128GB RAM, 4TB HDD, 1TB SSD
(cbsummO0116)

GYSRAdzY 3ISynHé &SNIISNA
12 40-core, 256GB RAM, 8TB HDD
(cbsumm2132)

Gt F NHS 3ISYymé &SNIISNAE
8 64-core, 512GB RAM, 12TB HDD
(cbsulm0205, cbsulm0710)




BioHPC Cloud hardware: what is what

A

ACPY Yy AYUOUSAINIY ISR OANDdzAG o6 aOF
hardware. May be more than one per server, typicatl. 2

A Core a subunit of CPU partof CPU capable of independent
computing. It shares CPU communication infrastructure and internal
memory, but not computing hardware.

A Hyperthreaded Corésometimes Thread): a CPU core subunit that
shares parts of computing hardware (F&td with another similar
subunit. Typicallythere are two hyperthreaded cores per core.




BioHPC Cloud hardware infrastructure

ya A A o
o — af I NBAS 3ISYHE aSNIISNA
.i v 2 96-core, 512GB RAM, 12TB HDD, 1TB SSD
'l (cbsuim1213)
i — 4 112-core, 512GB RAM, 12TB HDD, 1TB SSD
y ‘.]‘:J (chsulm1417)
1 4 80-core, 512GB RAM, 10TB HDD,
(cbsulm2122,cbsulm?2728)
88-core, 512GB RAM, 7NB/MeSSD

(cbsulm1820,cbsuim22326)

80-core, 512GB RAM, 8TB HDD
(cbsulm2729)

112-core, 512GB RAM, 7 NB/MeSSD

(cbsulm3631)

f I NBS¢é¢ &SNISNE
64-core, 1024GB RAM, 9TB HDD, 1TB SSD
(cbsuemO01)

112-core, 1024GB RAM, 12TB HDD
(cbsuem02)

88-core, 1024GB RAM, 7TN&/MeSSD
(cbsuem03)




BioHPC Cloud hardware infrastructure
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2 32-core, 256GB RAM, 12TB HDDn¥YidiaP100
(cbsugpu0203)

1 32-core, 256GB RAM, 12TB HDDnYidiaT4
(cbsugpu04)

Gy SG62N] SR a02NF3ISY G201t mZnnn
233 TBGluster cluster (4 servers)
1,207 TBLustre cluster (10 servers)

login machinesgcbsulogin chsulogin2, chsulogin3)
3 12-core, 64128GB RAM

¢ .
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BioHPC serversbig picture

O\ 2 Rental servers )

Infrastructure servers general, medium, large, extra large, GPU
Lustre, Gluster, management

1 '-'N" ~-
=l

3

)

Users must make reservations
Any BioHPC user can make reservation
Local storage cleaned after reservation ends
Cornell campus network only

No direct user access
No reservations
Restricted network access

(& / S

/ Hosted servers \ Login servers \
Purchased by groups or departments For data transfers and indirect access
Users must be added to appropriate groups Any BioHPC user can login
Only users approved by Pls can be added No local storage
Local storage persisteqtno cleaning No computing allowed
unless requested by owners Open to the world network

K Cornell campus network only / k /




Accessing BIoHPC servers from outside Cornell campus

A Only login servers are accessible directly from outside network
cbsulogin.biohpc.cornell.edu, cbsulogin2.biohpc.cornell.edu, cbsulogin3.biohpc.cornell.edu

A All other BioHPC servers are behind firewall, and NOT accessible from outside

A Preferred method of outside acces<isrnell VPNavailable for all Cornelians
from CIT

A BioHPC users without Cornbitid should use login servers for outside access.

A Staff or faculty of Weill Cornell Medical College can request Cotagd



Accessing BIoHPC servers from outside Cornell campus

A Logins from outside of Cornell campus without VPN rec@iactor
authentication (2FA)

A TOTP (timéased oneime password) protocol is used, itpslularand a lot of
various applications and plugins are availaklg.(Google Authenticator)
https://biohpc.cornell.edu/lab/2fa setup.aspx

A After onesuccsfullogin with 2FA the IP of connecting computer is logged and
connections from this IP are accepted without 2FA for 7 days

A In a case of using a client that does not support 2FA, you can just login to BioHPC
website from the same computer you want to use this client on, 2FA will be
skipped for 7 days


https://biohpc.cornell.edu/lab/2fa_setup.aspx

Setting up an account

A In order to get an account, fill out account request form online
https://biohpc.cornell.edu/NewUserRequest.aspx

A All Cornell employees, students and alumni are eligible
A Any collaborators of Cornell employees, students and alumni are eligible

A External user requests are considered on dagease basis, depending on
BioHPC overall usage.


https://cbsu.tc.cornell.edu/NewUserRequest.aspx
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For more informatio main website.

Request New User Account

Workshops Reservations
Office Hours
BioHPC ComputingiilVig:Eeseatrent
BioHPC NGS Data

Workshops
If you would like to
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Guides

BioHPC Cloud is a computational resource configured for biologists. It is targeted for biologists who want to learn Linux operating
system, and do bioinformatics data analysis themselves. BioHPC Cloud contains rental and hosted computing servers, storage and

CKSNBE Aa f20a 2F AYTF2NNIOGAZ2ZY AY
lot of ground and answers common guestions
http://biohpc.cornell.edu/lab/userguide.aspx

Efficient use of CPUs/cores on BioHPC Cloud machines

Website credentials:  login Web Accessibility Help
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If you have an account, you can logi
here

BioHPC Cloud Password Reset

BioHPC Cloud Request New User
MATICS FACILITY

'BSU). BRC

ter Bioinformatics Facility (Co:

Forgot password? Reset it heg@  fesource
will be sent to your registered-mail, [/ mPtonbrology andbioint
All you need to remember is your
BioHPC id usually same as your
Cornell Netid.

TTIOCT TIUUrs

BioHPC Computing Lab
BioHPC NGS Data

Need an account
¢ fill the form

training resources of the facility.

b the facility main website.

If you would like to receive notifications about facility events, services and new developments please join our mailing list.
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Welcome to the internal website of Biotechnology Resource Center Bioinformatics Facility (

Bioinformatics Facility is Cornell University core facility for computational biology and bioi SESSSSE Usage Stats

Thic urehcite intearatec dunami utational and training resources of the facility. Temporary Accounts
please go to the facility main website.
Change your password > R
e P 2-factor Authentication
Office Hours
BioHPC Computing Lab

Logout

BioHPC NGS Data

If you would like to receive notifications about facilig”®vents, services and new developments please join our mailing list.

Set up and manage 2F

user: jarekp ‘jp86@cornell.edu’ [BioHPC Cloud]

Website credentials: Web Accessibility Help
logout
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Getting started with a new account

A You need hours: create and fund your own Lab Credit

Account or get added to one. Or get access to a hosted
server(s).

A Get extra storage if needegall users get free storage
allocations, but it may not be enough

A Verify that your software is available and read instructions

A Transfer data to your Lab storage
A Make reservation(s)
A Connect to reserved workstations

A Compute!



BioHPC Credit Accounts

In order to reserve workstations, you need to have hours available in your
BioHPC Credit Accoymr you need to have access to hosted server(s).

Multiple users can be assigned to the same Credit Account, but only one person
(owner) can manage it: add hours, add/remove users, view usage etc.

If your group already has a Credit Account, you can ask the owner to be added
to it and get instant access to its hours.

You can set up your own Credit Account and buy hours using Cornell Account, a
credit card or a PO.



BioHPC Credit Accounts

Any server can be reserved using any BioHPC Credit Account.

¢KS K2dzNAE FTNRY . A21t/ [/ NBRAUG ! OO02
will be used at different speed depending on server type

http://biohpc.cornell.edu/Lab/Pricing.aspx
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BioHPC Credit Accounts

CLASS EQUIVALENT 1

compute unit 1.00C
genera 3.052

medium gen. 1.96C(
large gen 1.07¢
gpu-equipped gen 1.674
extra large 0.75C

large gen: 0.83<
medium gen. 1.691

gpu-equipped gen 0.99(C



What Is the best server type to use?

Depends very much on the task at hand!

You need large memory when doing assembly and similar
tasks.

However, vast majority of tasks can be done using our
medium memory genZnachines, at the same time they
are gquite affordable presenting the best
price/performance ratio. Best overall choice!



Credit Accounts

Up-to-date price list is always online. Prices are
updated annually, if they change at all.

The more time you buy at a time the cheaper it gets.

BioHPC Cloud hours NEVER exp@you can buy a
large block cheap and use them in a long term.




Prices/rates for medium gen2 with 40 cores

This pricing applies to gen2 medium memory generally accessible workstagonbsumm2132 machines (40
cores; 256GB RAM; 8TB HDD).

cost per hour per

Compute Units reservation time cost cost per hour core**
(Cornell) (Cornell)
(Cornell)
60 101.5hours $93.0C $0.91¢€ $0.022¢
200 338.2hours $309.0( $0.91/ $0.0228
750 1.7 months $927.0( $0.731 $0.0183
4500 10.4months $4,445.0( $0.584 $0.014¢
9000 1.7years $7,111.0( $0.467 $0.0117

https://biohpc.cornell.edu/Lab/Pricing.aspx
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Lab Credit Accounts can be now used for all machines_ there is no need to create an account for each type of machine. Conversion factors
between hours used on different machine types are in the table at the bottom of the page. Each type of hours are listed for each Lab Credit

g U AU TR e RV TVETTIREM

Account.
Filter by:
Name: * @ Description: * @
Order by  Created |~ | Ascending |~
Account . Hours |Hours |Hours |Other . . .
# Owner|Type Machine Class . Active?|Created Description |Action
Name ¥P Awvailable Used Reserved |Users P
purchase 192155.00 | 0.00
general 0.00 0.00
medium genl 27850 | 0.00 CBSU staff
- unlimited )
medium gen? 0.00 .00 v
5 |eBsU jarekp  |hours £ INF 3 yes 11/28/2011 4:34:45 PM |access for W
large genl 0.00 0.00 restrictad Add Hours
large gen2 0.00 0.00 machines
extra large 0.00 0.00
gpu-equipped genl 0.00 0.00
purchase 44061 7930.88 0.00
general 1344 64 1248090 |0.00 . )
. Edit Credit Account
medim genl 863.75 2150.97 0.00 Credit Account Users
. . medinm gEﬂQ 74517 554 98 .00 Rezervations
7 are eneral  |jar hours 3 res 11/29/2011 2:49:15 PM N aastr
jarekpp_general_ |jarckpp lasge gen] 47518 [190205 |0.00 L Add Hours
large gen2 367.06 [19252  |0.00 Purchase History
Deactivate Account
extra large 33040 280.09 0.00
gpu-equipped genl 436.35 46.96 0.00

M




" Um hitpsy//cosu.tccornell.equ/Lab/projects.aspx Ed O = JB4ron W OB W W M X - W oY
CBSU @ DFG ! Freeville, NY Weather E Google Maps @ Ithaca NV Cloud Cover @ Blodgett Mills @ Jarek's Amateur Astro.., 3 Remedy MNetVibes
. . general Lesting Heservations
2448 |membership test  |jarekpp membership large genl 0.00 0.00 0.00 0 yes - accoumt Renew
large pen? 0.00 0.00 |0.00 expires: 3/23/2017 Puschase History
extra large 0.00 0.00 0.00 Deactivate Account
gpu-equipped genl 0.00 0.00 0.00
purchase 0092 0.08 0.00
general 30489 024 (000 ) i
. Edit Credit Account
medium genl 188.93 0.00 0.00 Credit Account Users
new test hours . medium genl 188.93 0.00 0.00 Beservations
2449 ar hours 0 es 3/20/2017 2:51:534 PM st
account jarekpp large genl 119.90 0.00 (000 ¥ Add Hours )
large gen2 99.92 0.00 |0.00 Purchase History
Deactivate Account
extra large 85.12 0.00 (000
Epu-equipped genl 134.04 0.00 0.00
general 0.00 0.00 0.00
medinm genl 0.00 0.00 0.00 Edit Credit Account
» medinm gen? 0.00 0.00 0.00 77772017 5-31-03 PM Ww
. gener servations
2464 |memtest] jarekpp membership large genl 0.00 0.00 0.00 0 yes e Renew
large gen? 0.00 0.00 |0.00 expires: 7/7/2017 Puschase History
extra large 0.00 0.00 0.00 Deactivate Account
gpu-equipped genl 0.00 0.00 0.00

7 Records found. Show | 1-7 |~ | [ETReEL @G0 QG DR e e 1 s

Conversion factors between hours used on different machine types.

New account

general | medium genl |medium gen? |large genl |large gen2 | extra large| gpu-equipped gen2

general| 1.000 0.620 0.620 0.393 0328 0279 0.440

medium genl| 1.614 1.000 1.000 0.635 0529 0.451 0.709
medium gen2| 1.614 1.000 1.000 0.635 0.529 0.451 0.709

large genl| 2.543 1.576 1.576 1.000 0.833 0.710 1.118

large gen2| 3.051 1.891 1.891 1.200 1.000 0.852 1.342

extra large| 3.582 2220 2220 1.409 1.174 1.000 1.575
gpu-equipped gen2| 2275 1.409 1.409 0.895 0.745 0.635 1.000

Website credentials: 25 jarekpp 'jarekpp@vahoo.com' [BicHPC Lab]
logout

©2017 Institute of Biotechnology
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L} Cornell University

Web Accessibility Help

Advanced Technology
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New
Credit
TBD
Account #
Name
Choose type of account
Type Hours v
Jf any type. Hours never expire and the only limit for reservations
general membership
Status Active o
Description

v



Credit Accounts

Membership: general membership

This membership allows you to use continuously the types of machines listed in the table below with some limits.

The limits are 'rolling’ which means that thkgve tobe met an any givetime, butget updated over time. For

exampleif you make the maximum length reservation now, you will be able to extend it by one day tomorrow at the

same time.
maximumreservationlength maximumcombinedreservationannualcost annualcost
' rollin rollin
machine ( ; 9) (. 9) (Cornell) (external)
unit hours unit hours
eneral 1.0weeks 168.0 1.0weeks 168.0
: : $500.00 $600.00
medium genl |1.0days 24.0 1.0days 24.0
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BioHPC Lab: My Lab Credit ... * | () BioHPC Lab: Pricing. -
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BIOHPC LAB:
MY LAB CREDIT ACCOUNTS

|
Filter by:
Name: * @ Description: * @
[[] Show inactive acounts
I Order by Created Ascending
_|Hon |Other |
# |[Name Owner|Type E::'rﬂ:ble g::;s = ?|Created Description|Action
manage users .
it Credit Account
‘) Credit Account Users '
. ; 11/29/2011 Reservations
7 |jarekpp_general |jarekpp |general |[624.96 142.04 0.00 3 yes 2-40-15 PM / Add Hours
/ Puschase History
p u rC h aS e h O u rS Deactivate Account
Edit Credit Account
Credit Account Users
: . 11/29/2011 R rati
11 |cbsulm02_jarekpp |jarekpp |cbsulm02[1157.00 0.00 0.00 0 ves S, ﬁ
Purchase History
| Deactivate Account
Edit Credit Account
Credit Acconnt TTzer
154 |cbsulm0Q1 jare! cbsulm01{0.00 0.00 0.00 0 res 233013
jarekpp ' : ' y 1249:18PM |~ transfer hours
_—"1 | between accounts

3 Records found. Show 1-3 New Credit Accountll Transfer hours between accounts v

#100% ~ I
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y

BIOHPC LAB:
CREDIT ACCOUNT USERS
MANAGEMENT

BIOINFORMA

| Credit Account 'jarekpp general'

| Filter by:

I LabID * (g0} Last name * (go] \
|
Comell ID * (g0} Created >=MM/DD/YYYY  and < MM/DD/YYYY | (B | "
| add users, can be comma
i D aSLI N> uUSR tAadl
Order by Created [v| Descending
First Name Last Name Lab ID Cornell ID E-mail / Institution Department Created Action “
Jarek Pillardy |jarekpp jarekpp@yaho Cornell University CBSU 6/22/2011 1:32:12 PM
I Qi Sun qisun qs24 qs24@gpefell edu Cornell University CBSU 5/20/2011 3:06:00 PM Delete
Robert Bukowski bukowski rb299 wski@cornell edu Cornell University Biotech 11/18/2010 5:14:47 PM Delete
Jaroslaw Pillardy jarekp 1p86 jp86@cormell.edu Cornell University Biotech 11/18/2010 5:11:35 PM Delete ,1
\
1
| 4 Records found. Show 1-4 / / \
delete user
lAdd user with labid V4 to the Lab credit account ) I

<
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Search (@ BioHPC () Cornell Pages (O) Cornell People
Home BioHPC Cloud User Guide Contact Us User:jarekpp

institute of biotechnology >> brc >> bioinformatics >> internal >> biohpc cloud: transfer hours between lab credit accounts

BIOHPC: GLOUL:
: TRANSFER HOURS BETWEEN LAB

CREDIT ACCOUNTS

FROM: ‘jarekpp_general_ 37.03 hrs left ¥ 0.0 hours
TE: ‘jarekpp_general_37.03 hrs left v 0.0 hours
user: jarekpp 'jarekpp@yahoo.com' [BioHPC Cloud
el : ! Web Accessibility Help

Website credentials:
logout
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Getting started with a new account

¥ You need hours: create and fund your own Lab Credit
Account or get added to one

A Get extra storage if needegall users get free storage
allocations, but it may not be enough

A Verify that your software is available and read instructions

A Transfer data to your Lab storage

A Make reservation(s)

A Connect to reserved workstations

A Compute!
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BIOINFORMATICS INTERNAL SITE

Go here to make a reservation >

‘Welcome to the internal website of Biotechnology Resource Center Bigj
Bioinformatics Facility is Cornell University core facility for com

ormatics Facility ((
tional biology and bioi

Go here to manage existing

reservations

g resources of the facility.
e facility main website.

https://biohpc.cornell.edu//lab/projects.aspx

T

Office Hours
BioHPC Computing Lab
BioHPC NGS Data

User:jarekp

Manage Credit Accounts

My Storage

‘?////.’ =
Profile S

MATICS FACILITY
Reservations

My Reservations

My Groups

My Workshops

Server Usage Stats

Temporary Accounts

Change Password

Logout

If you would like to receive notifications about facility events, services and new developments please join our mailing list.

user: jarekp 'jp86@cornell.edu’ [BioHPC Cloud]

Website credentials:
logout
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choose type of machines

server hardware information




