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NICIS Strategic Objectives

 Sustain a world class and relevant national integrated
cyberinfrastructure system for Science and Technology

* Enable and promote eScience in South Africa

* Position South Africa to take part in, host and lead large scale global
research and science projects (e.g. SKA, CERN experiments, etc.).

* Provide thought leadership to South Africa’s evolving
cyberinfrastructure strategy and activities, and facilitate uptake of
cyberinfrastructure.

* Foster the development of human capacity in cyberinfrastructure and
its application, and contribute to the transformation of this sector.



The National Integrated Cyberinfrastructure

System (NICIS)

* Federated physically
distributed cyber platform
for e-research

* Overarching coordination
supporting national
strategy

* National (Tierl)
* Regional (Tier2)
* |nstitutional (Tier3)

* Priority & cross-cutting
domains

Skills & expertise
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Data intensive research environments (Cloud)

Core

services

Computing § Networking Net ‘k .
Services Services Services SEAILS
resources

(CHPC) (DIRISA)

(SANReN)



DIRISA Objectives

= | Build data infrastructure

| | » Build and maintain Tier 1 nodes and services
© ) e Start T2 domain nodes

Advocate and

IIMEIYES |
Stakeholder -
engagement D'RlSA Manage

' ¢
el 11 CIS .

research data

e Deploy RDM
services

e Develop user
policies

Develop capacity and skills

e Support e-Research programmes
B9 « Coordinate training workshops




Services for the Research Data Value Chain

Instruments, Sensors & Dl RlSA

Humans

Data Research data

collection repositories Research
tools Analyses &

Visualisation

Innovation
Phenomena

Simulation
models




South African National Research Data Commons

Tier O (Global)

= maE

Tie 2 (Themtic)
Tier 3 (Institutional)

Tier 1 (National)




South African National Research Data Commons

Phase 1: Research Data Management

Register at
DIRISA

v

Authenticate
DIRISA user

\ 4

SA _DMP tool
Mint DOI

e Deposit and
share data
interactively

e Discover and
download
data sets

e Store data
reliably for
long period
of time

e Prepare data
for

processing

Phase 2: Collaborative
Research
Environments

My data management
plans
My workflows
My data sets and
outputs
My communities




Data Management Planning: SA DMP Tool

Create data management plans: https://secure.dirisa.ac.za/SADMPTool/

Ply Dashboard Create Plan Search Plans Reference ¥ Help ;Logged in as: avahed ¥

Create New Plan

* Funder requirements

Plan title: What research project are you planning:
° Data quality and preservati‘ Plan Title Project Name
Plan description: Project Description:
Plan Description Project Description

* Visibility and discovery
* Asset management

Grant Number Project Number

([ P u b | icat i O n p rove n a n Ce Researcher(s) Information:
Name and Surname Email Cape Peninsula |~ Orcid Primary Researcher v

e Attribution: citable data


https://secure.dirisa.ac.za/SADMPTool/

Models of service

* Data storage as a service
» Registered user has 20GB (default) cloud storage for online interactive access
* User determines data sharing model

* Infrastructure as a service

* User has access to a virtual research environment (VM, Docker, Jupyter
notebook...)

* User arrangements

e Data archiving as a service

* Research data with metadata uploaded to DIRISA long-term (5 — 10 yrs)
archival storage facility

* CHPC archived data outputs



Data Access Model: Open by Default

“As open as possible; as closed as necessary”

Shared Open

Private Public

Medium



Activities

e Data Infrastructure and services (federated data commons)
* Online (“Hot”) 8 PB & Archival 40 PB (“Cold”) repositories

* Cloud-based access, upload and discovery services

e Research Data Management

* Policies: Security & Regulation (POPIA)
* Capacity & expertise

* Masters in eScience

e Coordinating training

* Advocacy & outreach

* Local: DSI, DTPS, USAf, ASSAF, NRF
* Global: RDA, DCC, CODATA, WDS, SKA

* Coordination & strategy

* National Big Data strategy
e AOSP; SADC Cyberinfrastructure

/

|

Passive Data Management

Cr.eate or | Store ] Stage fqr . Preserve &
ingest (temporary) preservation share
A
P i f
I Expunge E Metadata
| S — i
Active Data Management
Transform Access for
(derive € <«
use & re-use
products)




Tier 1 Conceptual Architecture

CHPC
compute
systems

A

CHPC Lustre or
Posix storage
systems

sy W
a0

\ DIRISA cloud portal

iRODS }4—

A

PB
Services & staging

between DIRISA and
CHPC storage systems

Storage
Virtualisation
Service

8 (16) PB

Active data: near
real time interactive
cloud access

> 2PB

Archival data &
staging; DevOps

Software defined storage hierarchy




High Level Architecture

RDM services €

DMP

tool

A2

DOI: SAFIRE

Service and Portal Infrastructure

DEPOSIT | DISCOVERY | APPLICATION

N

RA...

ORCID,

Re3data...

Distributed Data Clouds Management
(iRODS, OpenStack , Ceph, Resonant,...)

Registries

Data Objects
Services
Users

mDav

Deposit
iRODS
client

Data Cloud Interface

2 PB
WOS

Data
Staging

Exemplars
EUDAT
ARDC
UK DA

JISC
Data.gov
NIST

e \/Ms,
Dockers

e Ansible

A

e iRODS, kvm
e Openstack

~

V.

e Servr cluster
e 8PB Repo




Conclusion: what is needed?

Data repository

* Volume/s and growth (Data sets)?
 Access (Security)?

 Latency (Bandwidth)?

e Storage period?

Analytical environment/s

* Analytical tools?

e Services hosting (Web, REST, Databases)?
* Access (Group/s)?

« Compute requirements?

* In-memory (RAM) requirements?

DIRISA
does not
have
domain
expertise



Thank you

Anwar Vahed
NICIS — DIRISA
avahed@dirisa.ac.za
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Data Attribution
FIOOOResearch

AN OPEN SCIENCE JOURNAL FOR LIFE SCIENTISTS

Journal of - vl
open psychology data iodiversity

Supporting FAIR Principles

Data Journal

Making your data count! ISSN 1314-2828 (online)

nZ=Ecological
AIChIVES

health data

Data in Brief

Editors-in-Chief: Hao-Ran
> View Editorial Board

ISSN: 2352-3409



Data Connects Disciplines

Minerology

Chemical

. .o
. ®

.o

Economics .

Thermodynamics
L]

Engineering &
Manufacturing

8% ey

Environmental & e Rt 4
Earth Sciences

=ducation . &,
Educal :'m.z"

Social Sciences & Humanities

Languages

Education

Business & Economics
Law

Social media




Publication Provenance

Retraction Watch

Tracking retractions as a window
into the scientific process

Kyoto University suspends first
author of retracted Kumamoto
quake paper

40

@ Pilagiarism or duplication of text .
e @ Flawed images A\ o
@ 30 7 s
X Fake peer review .
o
£
@
= 20 a
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s y
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'97 '98 '99 ‘00 ‘01 '02 '03 ‘04 '05 '06 ‘07 '08 '09 ‘10 '11 "12 13 '14 '15 '16 '17 '18

*Retraction numbers appear to decline after 2015, but are almost certainly incomplete; journals typically take several years to publish retractions.

Retractions
Retraction | 11April 2019 Retraction | 20 February 2019
Retraction Note: KATS tyrosine Retraction Note: A homing system

phosphorylation couples chromatin targets therapeutic T cells to brain



Improving Return on Data

National Data Infrastructure

Skills and expertise

Research
Ecosystems:
cross & multi
disciplinary
sesearch

RDM Services:
harmonised
data
management

ederated Data

Infrastructure:
observations
(models and

measurements)



