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XSEDE Cloud Survey Report

Survey Finding #1: Top 3 Reasons Researchers and Educators use the Cloud

According to the survey data, the top three reasons researchers and educators use the cloud is:

=

On-demand access to burstresources

Compute and data analysis support for high throughput scientific workflows
3. Enhanced collaboration through the rapid deployment of research team web sites and the sharing
of data.

N

Survey Finding #2: Applications ldentified as Good Candidates for the Cloud

Survey participants identified several applications and programming models as good candidates for the
cloud:

Task queue & database

e MapReduce - for processing and analyzing large data sets. MapR educe was cited by the survey
participants as the most frequently used special feature available from their cloud service
providers that enabled their research.

e High throughput, embarrassingly parallel workloads - for analyzing thousands of molecules,
particle collisions, etc. Examples include large scale data mining, BLAST searches, Monte Carlo
simulations, (Value-at-Risk, supply chain networks, etc.), image analysis (digital pathology,
tomography, etc.), and other loosely coupled workloads.

e Academic labs and teaching tools — for scaling educational experiences to dozens, hundreds, or
even, thousands of students. Cloud-based labs are either always on or provisioned on-demand.
Examples are freshman biology students accessing highly visual, interactive cloud-hosted
teaching tools to learn population genetics and the mathematics behind it or data management
students learning how to write applications or use Hadoop [1], [2]. Benefits noted by faculty
included overcoming resource limitations in existing lab environments and preparing students for




their future in a “cloud computing world.” The convergence of mobile and cloud services will likely
accelerate the design and deployment of cyberlearning experiences, e.g., faculty-developed
digital textbooks, interactive classroom simulations, MOOCs, efc. Container & task queue

Domain-specific computing environments — Science as a Service provides researchers with rich
web applications and platform components that reduce time to science by hiding platform
complexities and by offering special performance features desired by specific research
communities, i.e., GPGPUs, shared datasets, etc. For example, Cloud BioLinux provides instant
access to a range of pre-configured command line and graphical software applications including a
full-featured desktop interface, documentation, and over 135 bioinformatics packages [3].

Commonly requested software — Software as a Service (SaaS) environments such as MATLAB
and R provide researchers and educators with economies of scale in software licenses and more
optimal execution environments. Globus Online, a software service on XSEDE, uses a setof
SaaS components to make it easy to move massive amounts of data without requiring custom
end-to-end systems.

Science Gateways - the rapid elasticity of cloud-based gateways can reach large communities of
researchers and citizen scientists with on-demand services. Zooniverse, the largest citizen
science gateway in the world, uses 700,000 cloud core hours per year and 100TB of data to
supportnearly a dozen websites on space, climate, and the humanities [4].

E vent-driven science - applications that must scale quickly to respond to real-time events are
another good candidate for the cloud. California volunteers are helping scientists gather seismic
data by hosting hundreds of small seismometers in their homes and offices. During quiescent
periods the only data sent over the Community Seismic Network is control traffic; during an event,
the ground motion intensity data is substantial [5].




KISTI, DevStack?te| =
A7 2E U LIS

* Clouds?| M= 2=
CHete = M2l 7tsd
Of &fEl= 37tX| 22

- Container 7|2
- Task queueZE = &3I=

- Redis2 22 database

=4 Aty

* OpenStack?| o2 245 7|2 cloud &3 #+40

.

=2
=

x

on-premise At 0f| CHSt
HiMo=z QI BE Ao=E
A BH
T O

- O|= XSEDEZQ| Jetstream 5! Chameleon.

- Swedish National Infrastructure for Computing2| Science Cloud.
- H=22| IRIS(UKTO)35I2| CHFt private cloud ¥ Scientific OpenStack



OPENSTACK-USER
& SDK

OpenStackClient
Shade Python SDK

OPENSTACK-ADJACENTENABLERS

OPENSTACK

4= APIPROXIES

L[] WEB FRONTEND
EC2API

Horizon

$4t ORCHESTRATION
Heat Mistral Aodh
Senlin  Zagar  Blazar

~
% APPLICATION LIFECYCLE

Qg WORKLOAD PROVISIONING
Magnum Trove Murano Freezer
Solum Masakari

Sahara
== COMPUTE
Nova Zun Qinling

il BARE METAL S sTORAGE

[ pus

D*' NETWORKING

~— |jiiiy CONTAINER SERVICES ——
Kuryr  Fuxi | = [ ons
7| Neutron Octavia Designate Ironic  Cyborg Swift ~ Cinder  Manila
182 NFV
Tacker ‘ SHARED SERVICES
Keystone Glance Barbican Searchlight Karbor |

N\

Bold represents Core Functionality
Version 2018.06.01

h
OPENSTACK-LIFECYCLEMANAGEMENT
¥4 PACKAGING RECIPES FOR...

RPM Ansible Puppet
Chef OCI containers

IJ DEPLOYMENT / LIFECYCLE TOOLS

Kolla-Ansible OpenStack-Charms
OpenStack-Helm  TripleO Bifrost

OPENSTACK-OPERATIONS

— (3 MONITORING TOOLS ——
Ceilometer

Monasca Panko

= o OPTIMIZATION / POLICY TOOLS -

Watcher Vitrage

Congress Rally

— [sil] BILLING / BUSINESS LOGIC —

CloudKitty

— @B MULTI-REGION TOOLS —

Tricircle




CHE 2H8 AlLt2]| <2 1
* Container &&: MPIE Z£84}H Ct2 o
2O|E 2] HA| 0|8dt= T2 =E Docker
containerE &6 HXEot1 Al (AT,
AMRla),
- ST R BE X2 24 MPI + X ATE|0{9]
Docker container image £ A¥,

- LHEE AlZ8(0|8 Xt&2 &4 MPI + X 2T Ef|

=28 A,

- OpenStack VMl Kubernetes &&.



penStack/K8s + Docker (MPI + X)

Stack Resource

floating_switch

Resource

975ff090-b6c8-49de-a0f3-
9ab9d6daddec

bf-40e1-b063-

b8c933f3-d631-4526-a110-
8c932226def0

38bosféf-69ef-4ale-ae67-
bfbel0263298

4483b3c1-6859-4019-9d0d-
albffd1b8e89

c737c60b-3bef-4128-86d1-
2bcossbdofo7

f7ad13cf-eda9-456a-97e8-
98171390d90d

f0B10624-b00c-47ee-a3le-
6dc5c7081a2a

2d1e1808-aedb-41e8-a585-
8d492605230b

2c833c6d-c770-459b-b57b-
b6e481d72f2c

Stack Resource Type

file://fopenstack/venvs/magnum-17.0.6/lib/python2.7/site-
packages/magnumy/drivers/common/templates/lb.yaml

0S::Heat::ResourceGroup

file:///openstack/venvs/magnum-17.0.6/lib/python2.7/site-
packages/magnum/drivers/common/templates/network.yaml

file://fopenstack/venvs/magnum-17.0.6/lib/python2.7/site-
packages/magnum/drivers/common/templates/lb.yaml

0S::Neutron::SecurityGroup

0S::Nova::ServerGroup

0OS::Neutron::SecurnityGroup

0S::Heat::ResourceGroup

Magnum::FloatinglPAddressSwitcher

Magnum::ApiGatewaySwitcher

Magnum::ApiGatewaySwitcher

Topol

'@kSS—cluster—

3emqgz6h677dm

Create Complete

Events

]

Template
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DASI{-again

Create Complete

Stack Resource Resource Stack Resource Type

workers 9909cd48-8090-40c1-8422-3bc235939515 05::Heat::ResourceGroup o

scheduler_public 27c721e5-albb-427f-b187-fbal0dab3473 05::Neutron::FloatinglP
scheduler 80610ce0-bad9-4e553-b910-8d2adaldBeasd 05::Nova::Server
scheduler_port 70fb94b0-7726-4fc7-8dee-4edbed68a578 05::Neutron::Port

Displaying 4 items

Dask distributed architecture

G ®
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def run_single_magphys(input_data):

# for version3.5.x use_value = use_output[3].strip().split() +
try: use_output[4].strip().split() + \
# This wrapper function uses the subprocess use_output[6].strip().split() +
module use_output[8].strip().split() + \
# use_output[10].strip().split()
https://docs.python.org/3.5/library/subprocess.html use_redis =
# Key ingredients of using this API are redis.StrictRedis(host="localhost')
# standard input, output, error use_redis.rpush(use_key,
# environmental variables *use_value)

# current working directory (cwd)
# NOTE: input is equivalent to standard input.
run_result = subprocess.run(EXEC_MAGPHYS, _
input=input_data, \ 2121 (network shared) file system
universal_newlines=True, \ = 24: Redis in-memory database
stdout=subprocess.PIPE, \ per VM or pOd
stderr=subprocess.PIPE, \
check=True, \
cwd = DIR_MAGPHYS, \
env={'MAGPHYS'": DIR_MAGPHYS, \
'FILTERS':
DIR_MAGPHYS+'ffilters/FILTERBIN.RES', \
'‘OPTILIB"
DIR_MAGPHYS+'/libs/OptiLIB_cb07.bin', \
'OPTILIBIS":
DIR_MAGPHYS+'/libs/OptiLIBis_cb07.bin', \
'IRLIB": DIR_MAGPHYS+'libs/InfraredLIB.bin', \
'USER_FILTERS":
DIR_MAGPHYS+'/eg_user_files/filters.dat', \
'USER_OBS":
DIR_MAGPHYS+'/eg_user_files/observations.dat’, \
'NO_STOP_MESSAGE": 'yes'})



* Virtual machine image M|t
- KVMO| L2 £ = QCOW?2 format 0|0|X| X|Z,
- VirtualBoxL} virt-manager GUI &4 €82 £0|,
- virshE &8%t CLI 28k 7s.
* Virtual machine image H|Z gl0]| 7|=E A &L

- Xl ME 2F 20f imagec= MgtX o= ZXlotH AWS2}
22 EHX cloud &4 22 HZE| 28] (e.g., STScl-
Hubble-Public-Data in AMI community market
place).
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