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BoTeam — Introduction

BIOTEAM

+ BioTeam is focused on research
: : Tales from the trenches - new tech,
computing consulting and products real-world solutions

READ OUR BLOG

ere

W H O WE A R E & W H AT ...” : - %J JOHNS HOPKINS

- Sclentists with deep IT and scientific
computing expertise wepo T il SN TR

consulting practice. We are

dedicated to delivering objective, JOIN BIOTEAM AT THE

» Infrastructure (HPC, Storage,
Networking, Enterprise, Cloud),
Informatics, Software Development,
Cross-disciplinary Assessments

- 15 years bridging the “gap” between
science, IT, and HPC
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technology agnostic solutions to life
science researchers. We leverage
the right technologies customized to
our clients unique needs in order to
enable them to reac

objectives

SEE HOW BIOTEAM CAN HELP

OUR MISSION
Leveraging high-performance
information technology and our
established best practices to
modernize and transform the

scientific process.

OUR VALUE
PROPOSITION

Our solutions are driven by our

clients and their science, and are

BIOTEAM SPONSORS
GALAXY COMMUNITY
CONFERENCE

BioTeam is pleased to
continue its longstanding
support of the Galaxy
Project by once

again sponsoring the
annual Galaxy Community
Conference (GCC). This
conference will be taking
place from June 26th
through June 30th in

Montpellier, France

DISRUPTIVE STORAGE
WORKSHOP 3.0

We are excited to
announce that BioTeam is
once again contributing to
the The Disruptive Storage
Workshop 3.0 hosted by
Johns Hopkins Bloomberg
School of Public Health
(BSPH), taking place July
13th and 14th in Baltimore,
MD. BioTeam and BPSH
have worked together for

many...

© Copyright BioTeam 2017. All rights reserved. bioteam.net/products




o History with iRODS [

A Register Now - iRODS User Group Meeting 2017 - Utrecht, Netherlands - June 13-15, 2017

+ BloTeam members working with
IRODS since 2011— thanks Reagan

A number of consulting engagements
around IRODS

+ BloTeam sees data management as a
critical mountain that must be scaled

+ We are actively engaged with the
scientific community to solve data
management issues collaboratively
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BIOTEAM

Enabling Science

Motivation

+ Resource server vault storage exclusivity

- OK for direct attached storage, active archive

- Not for distributed parallel at speed

+ Multiple copies on primary (fast)
storage for IRODS a non-starter
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\
Motivation

B IOTEAM

Enabling Science

» Resource server fails—data drops off the grid
» Catalog fails—lose access to everything

+ Multiple copies of catalog data not ideal

- Avoid additional hardware

+ Performance and scalability

We want “all the things"—what to do?
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Can an IRODS catalog and resources have
the same resiliency and scalability that
today’s distributed storage systems have?

How close can we get?
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New Reference Architecture
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nigh speed local network (10-100Gb Ethernet, IB, etc.)
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Let it fail
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nigh speed local network (10-100GbD Etnhernet, IB, etc.)
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Let it fail let it falil

clients

nigh speed local network (10-100Gb Ethernet, IB, etc.)
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Let it fail, let it fail, let it fail.
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soreM - Nlew Reference Architecture

Converged

» Deployed on storage controller(s)

 No additional hardware or server instances
»+ Request latency minimized

+ Single replica kept on shared storage
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Fault Tolerant
» Resource servers see all available storage listributed shared storage
» "Physical” resources impersonate “virtual”

» Cluster monitoring and failure handling

+ Only need one “physical” resource, catalog, database
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BIoTEaM  Nlew Reference Architecture

Distributed
- Resource performance scales with backing storage
- ICAT hosted on distributed storage and scales independently

Parallel

- Client can read and write to all resources at the same time

- Minimize false “data island” lock-in

» Clients can achieve higher bandwidth than a single resource
» (Future) Multipart could provide true parallel object access

\
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RODS

- Unmodified codebase
+ Scale horizontally
- Incorporate with other storage

\
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Enabling Science OW Was t IS aCCOI I Ip IS e ®
- name: pacemaker | 0001 | Generate {{ hacluster_config.file }}
template: src=templates/pacemaker/cluster.conf.j2 dest={{ hacluster_config.file }}
. . when: host_is_resource_server == True or host_is_icat_server == True
°
IRODS 4.1.9 (refactoring for 4.2.1)
- name: pacemaker | 0002 | Create {{ hacluster_irods_pacemaker_resource }} Directory
file: path={{ hacluster_irods_pacemaker_resource_dir }} state=directory
when: host_is_resource_server == True or host_is_icat_server == True
» Ansible, Vagrant, VirtualBox, NFS for Test e pacemcert [Ranos | [ comthons|earenarer Resnsresterint
template: src=templates/pacemaker/irods.j2 dest={{ hacluster_irods_pacemaker_resource }} mode=0755
when: host_is_resource_server == True or host_is_icat_server == True
26
_f . — name: pacemaker | 0004 | Change Quorum Timeout
- Spectrum Scale on Cluster for Production Linein 1le: dest=/etc/sysconfis/cnan Line"CHAN_QUORUH_TIWEOUT=0" insertaf ter=EOF
when: host_is_resource_server == True or host_is_icat_server == True
— name: pacemaker | 0005 | Enable Pacemaker Services
k service: name={{ item }} state=started enabled=yes
- Pacemaker/(CMAN | Corosync)
- pcsd
— cman
— pacemaker
® ® when: host_is_resource_server == True or host_is_icat_server == True
° 1S 2 _1s_ ¥
Custom trods, icat OCF resources
— name: pacemaker | 0006 | Change {{ hacluster_user }} Password
user: name={{ hacluster_user }} password={{ hacluster_user_password_crypted }} update_password=always
when: host_is_resource_server == True or host_is_icat_server == True
“Virtual” i ti
°
Ir ua reSOu rce re erence Coun Ing — name: pacemaker | 0007 | Update pcs Cluster Auth
command: pcs cluster auth -u {{ hacluster_user }} —p {{ hacluster_user_password }} {{ item.name }}
with_items: "{{ hacluster_config.nodes }}"
when: host_is_resource_server == True or host_is_icat_server == True
" " " egister: pcs_cluster_auth
- /et ds/host i
/etc/irods/hosts_config.json
changed_when: False
°

Galera Cluster for MySQL
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Physical Resource (pR) Failures: 0

clients

vRO vR1 vR2 vR3 vR4 vR5 vR6 vR7

/vault (snared POSIX filesystem)

obj.0 obj.1 obj.2 obj.3 ob.4 ob.5 ob.6 ob.7

’
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Physical Resource (pR) Failures: T

clients

/vault (snared POSIX filesystem)

obj.0 obj.1 obj.2 obj.3 ob.4 ob.5 ob.6 ob.7

’
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Physical Resource (pR) Failures: 2

clients

vR2 vR5

/vault (snared POSIX filesystem)

obj.0 obj.1 obj.2 obj.3 ob.4 ob.5 ob.6 ob.7

’
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Physical Resource (pR) Failures: 3

clients

vRO vR3 . VvR6 vR7

/vault (snared POSIX filesystem)

obj.0 obj.1 obj.2 obj.3 ob.4 ob.5 ob.6 ob.7

’
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Stack: cman
Current DC: gs@ (version 1.1.15-5.el6-el74ec8) - partition with quorum
Last updated: Wed Jun 14 22:33:11 2017 Last change: Sun Jun 11 20:18:17 2017 by root via crmd on gs4

8 nodes and 16 resources configured

Online: [ gs@ gsl gs2 gs3 gs4 gs5 gs6 gs7 |

Active resources:

1p_legacy_gs7
1rods_legacy_gs7
1p_legacy_gs4
1p_legacy_gso
1rods_legacy_gs4
1rods_legacy_gs6
1p_legacy_gs3
1p_legacy_gs5
1rods_legacy_gs2
1rods_legacy_gs5
1p_legacy_gs2
1rods_legacy_gs3
1p_legacy_gs0
1rods_legacy_gs0
1p_legacy_gsl
1rods_legacy_gsl

(ocf:
(ocf:
(ocf:

(ocf:
(ocf:
(ocf:
(ocf:

(ocf:

:heartbeat : IPaddr?):
(ocf::bioteam:1rods):
:heartbeat:IPaddr?):
:heartbeat :IPaddr?):
(ocf::bioteam:irods):
(ocf::bioteam:1rods):
:heartbeat:IPaddr?2):
:heartbeat:IPaddr?2):
(ocf::bioteam:1irods):
(ocf::bioteam:irods):
:heartbeat:IPaddr?2):
(ocf::bioteam:1rods):
:heartbeat:IPaddr?2):
(ocf::bioteam:1irods):
:heartbeat:IPaddr?2):
(ocf::bioteam:1irods):

Started
Started
Started
Started
Started
Started
Started
Started
Started
Started
Started
Started
Started
Started
Started
Started




Stack: cman
Current DC: gs3 (version 1.1.15-5.el6-el74ec8) - partition WITHOUT quorum
Last updated: Wed Jun 14 22:40:03 2017 Last change: Sun Jun 11 20:18:17 2017 by root via crmd on gs4

8 nodes and 16 resources configured

Online: [ gs3 ]
OFFLINE: [ gs@ gsl gs2 gs4 gs5 gs6 gs7 |

Active resources:

1p_legacy_gs7
1rods_legacy_gs7
1p_legacy_gs4
1p_legacy_gs6
1rods_legacy_gs4
1rods_legacy_gs6
1p_legacy_gs3
1p_legacy_gs5
1rods_legacy_gs2
1rods_legacy_gs5
1p_legacy_gs2
1rods_legacy_gs3
1p_legacy_gs0
1rods_legacy_gs@
1p_legacy_gsl
irods_legacy_gsl

(ocf:
(ocf:
(ocf:

(ocf:
(ocf:
(ocf:
(ocf:

(ocf:

:heartbeat:IPaddr?):
(ocf::bioteam:irods):
:heartbeat :IPaddr?):
:heartbeat:IPaddr?):
(ocf::bioteam:1rods):
(ocf::bioteam:1rods):
:heartbeat:IPaddr?2):
:heartbeat:IPaddr?2):
(ocf::bioteam:irods):
(ocf::bioteam:irods):
:heartbeat:IPaddr?2):
(ocf::bioteam:1rods):
:heartbeat:IPaddr?2):
(ocf::bioteam:1irods):
:heartbeat:IPaddr?2):
(ocf::bioteam:1irods):

Started
Started
Started
Started
Started
Started
Started
Started
Started
Started
Started
Started
Started
Started
Started
Started




HA Active-Active ICAT Cluster

clients

load batancing (DINS roundad

floating ip icat.0 floating ip icat.1

floatmg ip sql.0 floatmg ip sql.1

sql sql

mysql galera sst (fixed ips)
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HA Active-Active ICAT Cluster: SQL Fail

clients

)

load balancing (DNS round rootn, et

floating ip icat.0 floating ip icat.1

floating ip sql.0
_

floating ip sql.1

I
sql

mysql galera sst (fixed ips)
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HA Active-Active ICAT Cluster: (CAT Fail

clients

)

load balancing (DNS round rootn, et

floating ip icat.1
i
floating ip icat.0

X ® 6 O
floating ip sql. 0.
_

floating ip sql.1

I
sql

mysql galera sst (fixed ips)
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soteam JRODS Distributed Database Experiences

Oracle RAC
MySQL Cluster

Postgres-XL

MySQL Galera

\
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Botea JRODS Soapbox

- Resource throughput and scalabllity
- Catalog performance and scalability
- Atomicity of transactions

» Multipart

- Multipath for resources
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BoTEAM — Future Work

- Benchmark and test
» Postgres-XL

- Apache Trafodion

» Desirable replication

- Additional architectures (HCI, etc.)

+ Microservice deployment in Kubernetes

\’
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Thank You

& bioteam.net
¥ info@BioTeam.net

YW @BioTeam
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