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Information and communication technologies 
(ICT) have become the lifeblood of research. 
In just the past 12 months, UCT researchers 
have more than tripled their use of central high 
performance computing (HPC) facilities for data-
intensive research. 

the need for research storage 
grows substantially every year 
and our specialist support and 
analysts are in constant demand. 
What this clearly demonstrates 
is that an effective eresearch 
strategy for any research-focused 
academic institution is simply 
non-negotiable. I am therefore 
proud that uCt is once again 
shining a light into the future with 
the establishment of africa’s first 
eresearch centre.

when i joined the university in 2009 as 
executive director of information and 
communication technology services 
(icts), there was a chasm between 
research and icts. this failure by it to 
adequately support researchers stood 
out like a sore thumb in an aspiring 
research-intensive university like uct. 
my primary focus, right from the first 
day, was to seamlessly merge it and 
research at the university.

this process was not an easy one. as 
we began to move out of the space 
where it was primarily geared towards 
administrative, finance and human 
resources support, to one where we 
could also enhance and accelerate 

02bIrTH Of UCT erESEarCH

research, i realised i needed to better 
understand the nature of eresearch. 
it was then that the close relationship 
between uct and a number of 
australian universities, particularly 
monash university, was born. in 2011 
professor ed rybicki and i took our 
first trip to australia to gain a better 
understanding of the potential for ict-
enabled research.

in many ways, the australian 
experience shaped eresearch at uct. 
we were lucky enough to be able to 
follow their model and learn from both 
their successes and their mistakes. 
by 2011, after much engagement 
with monash and other australian 
universities, i began to advocate 
actively for eresearch at uct.

fortunately my words fell on receptive 
ears. a key element to the success of 
any eresearch strategy is partnerships. 
without a strong relationship built 
with both the research office and 
uct libraries, eresearch would have 
been no more than a lone spinning 
wheel within icts. 

right from the get-go we had 
complete buy-in, not only from 

our important partners – executive 
director of the research office, 
marilet sienaert, and executive 
director of uct libraries, gwenda 
thomas – but also from vice-
chancellor max price, deputy vice-
chancellor (dvc) for research and 
internationalisation, danie visser, and 
the dvc for teaching and learning, 
sandra klopper.

in october 2013, the first ever 
eresearch africa conference, organised 
by the association of south african 
university it directors (asaudit), 
was held in cape town. by december 
of that same year, the first technical 
specialists dedicated to eresearch 
support were appointed within icts. 
finally, in march 2014, the senior 
leadership group formally approved 
the establishment of an eresearch 
centre, now known as uct eresearch. 

today we have not only begun to 
break down that wall between 
research and it, but we are leading the 
way for other universities in africa as a 
model for eresearch.

sakkie Janse van rensburg 
executive director, icts

an exciting period lies ahead for 
research: a period of acceleration 
and transformation, but also, as 
in all times of change, a period 
where the stakes are high. In this 
brave new world of big data, 
high-performance computing and 
technology-enabled research, it is 
clear that any university without a 
supporting strategy may continue 
to perform, but only for a limited 
period and not at the forefront  
of research. 

at uct we are unashamedly ambitious 
for our researchers and proud of the 
work they produce. what this means 
in practice, however, is that we have 
a responsibility to provide the best 
possible enabling environment to 
support innovative research. it is in 
recognition of this changing global 
research environment that uct 
established africa’s first and only 
eresearch centre, uct eresearch, in 

Just as the telescope allowed Galileo to search the skies in the early 1600s, 
and the magnetic compass made it possible for Chinese explorers in the ninth 
century to traverse the oceans, information and communication technologies are 
pushing the boundaries of scientific discovery today. Computational science and 
data-intensive research are well established as the third and fourth pillars of 
scientific enquiry, alongside theory and experimentation. 

01mESSaGE frOm 
THE dEPUTy vICE-
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march 2014. uct eresearch is the result 
of a partnership between information 
and communication technology 
services, the research office, the uct 
libraries and the office of the deputy 
vice-chancellor for research and 
internationalisation. uct eresearch’s 
mandate is to ensure that our university’s 
researchers are equipped with the 
necessary support: not only in respect 
of facilities and infrastructure, but also 
skills and services. as the case studies 
in this publication indicate, great strides 
have already been made to meet this 
mandate. uct eresearch, even in its 
infancy, has played a notable role in 
some of the university’s important 
achievements of the year. these include 
the establishment of a food and drug 
administration-approved clinical trial 
site in the clinical research centre at 
groote schuur hospital, assisting in the 
collaboration between the department 
of law and the world bank in the 
african mining legislation atlas 

project, and the partnership between 
the high-performance computing team 
and dr ramesh govind’s establishment 
of the first space geodesy analysis 
centre at uct.

uct eresearch has been finding its 
feet for just over a year, and it is now 
ready to realise its potential. we have 
therefore been fortunate to secure 
the former general manager of the 
monash eresearch centre in australia, 
anthony beitz, who has taken up 
the reins at uct eresearch for a year 
in order to bring the centre up to 
a world-class standard. i welcome 
anthony to uct, and look forward to 
working with him and his team as we 
continue to empower our researchers 
to solve some of the greatest problems 
faced by humankind today.

professor danie visser 
deputy vice-chancellor: research 
and internationalisation
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an open access Policy was approved 
in June 2014, and the institutional 
repository, openuCt, launched in 
august 2014, in the culmination of 
a three year project funded by the 
andrew W mellon foundation, and 
led by associate Professor laura 
Czerniewicz. the repository was 
transferred to the uCt libraries 
on completion of the project, and 
currently hosts more than 10,300 
scholarly outputs comprising journal 
articles, conference papers, research 
reports, and open educational 
resources. more than an online 
platform, the repository supports 
research evaluation and  
performance measurement.

uct libraries provided leadership 
in the development of a research 
data management policy, tabling a 
preliminary draft to the university 
research committee in January 2014, 
and continues to coordinate this effort. 
further responsibilities include the 
provision of user support services in 
the compilation of data management 
plans in compliance with increasing data 

The eresearch support strategy of UCT libraries 
took shape in 2014 in two major areas – that 
of enabling access to and the visibility of 
UCT scholarship – and in the research data 
management domain. 

04aCCESS aNd 
vISIbIlITy: lIbrarIES rOlE 
IN erESEarCH

sharing mandates of funding agencies; 
and to ensure the citability of datasets. 

eresearch support also took the 
form of contributions to a number of 
exploratory institutional discussions. 
libraries hosted a research data 
management workshop in march 
presented by david groenewegen of 
monash university, australia, followed 
by a digital curation workshop presented 
by Joy davidson and sarah Jones of 
the digital curation centre at glasgow 
university. a contribution on research 

data management and curation was 
made to the big data research indaba 
held in may. uct libraries participated 
in the organisation of the national 
eresearch conference in november. Joint 
papers were presented in november to 
the eresearch australasia conference 
in melbourne, australia, outlining the 
positive synergistic collaboration of uct 
eresearch partners at uct.

gwenda thomas 
executive director 
uct libraries

uCt eresearch aims to create 
a world-class environment to 
support 21st century discovery 
at uCt. It also seeks to provide 
leadership, both nationally and 
on the continent, to raise both 
the facilities and capacity for 
eresearch in africa.

uct eresearch will partner with key 
research groups across the university 
to connect them to the most 
appropriate hardware, software and 
services in order to accelerate and 
transform research. uct eresearch 
is not a service provider but will 
engage with researchers as a broker 
for the appropriate services, be they 
institutional or external, to achieve 
the best possible research outcome. 
our performance will thus be rated 
according to research outcomes, 

eresearch can be defined as the use of advanced 
computing and information technology (IT) to drive 
research and scientific discovery. UCT eresearch 
was established in march 2014 as a joint initiative 
between the Office of the deputy vice-Chancellor 
for research and Internationalisation, Information 
and Communication Technology Services (ICTS), UCT 
libraries and the research Office.

03 TraNSfOrmaTION aNd 
aCCElEraTION: THE rOlE 
Of UCT erESEarCH

including the publications we are 
involved in, the quality of the 
researchers we draw to the university 
and the national and international 
research infrastructure investment  
we attract.

uct eresearch will connect 
researchers with world-class expertise 
and facilities in the: collection and 
management of research data; 
modelling, simulation and data 
processing through high-performance 
computing; comprehension of big 
data through visualisation and data 
science techniques; dissemination of 
research outcomes (including data and 
workflows); promotion of collaborative 
research through virtual labs and 
cloud resources; and the development 
of customised research software, 
hardware and services.

in 2015, as uct eresearch enters its 
second year, the governance, structure 
and processes will be formalised. the 
centre will establish a governance 
committee and begin to build links 
with strategically important universities 
and commercial organisations, 
both within and outside of africa. 
a big priority for the year is also to 
strengthen the partnerships with 
researchers at uct to transform and 
accelerate research at the institution. 

it is an exciting time for research, 
and i wholeheartedly welcome all 
researchers at uct to begin engaging 
with uct eresearch to expedite  
their research.

anthony beitz 
interim director 
uct eresearch
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We want to deliver more; we want 
to deliver the right thing and we 
want to deliver it in the right way. 
these three goals may seem simple 
enough, but will require a revamped 
organisational structure, a greater 
focus on governance and improved 
internal processes. In many ways, 
eresearch is the flagship that allows 
ICts to become more embedded 
within uCt, helping the institution to 
execute its strategy.

delIverIng more

operationally, our primary role is to 
provide infrastructure. we need to 
make sure there is enough network 
available for researchers to carry out 
their work and that infrastructure 
is upgraded regularly. we need to 
provide sufficient resources to meet 
the university’s high performance 
computing requirements and make 
enough human capital available to 
ensure efficient management and use 

We are seeing three major drivers for the 
programme of change at Information and 
Communication Technology Services (ICTS), 
influenced by both local and global challenges. 

06rESEarCH + ICT = erESEarCH: 
THE rOlE Of ICTS IN  
erESEarCH ParTNErSHIP

of this infrastructure. this goal to deliver 
more means we must constantly work 
to bridge that gap between researcher 
needs and it infrastructure. it is, and 
always will be, a moving target. it is a 
target we can never become apathetic 
about, because without adequate cyber 
infrastructure and eresearch support, 
uct will not be able to maintain its 
high-ranking position in africa in the 
new world of data-intensive research. 

delIverIng tHe rIgHt tHIng

we at icts need to ensure our 
priorities match not only the 
strategic goals of the university, 
but also researcher demand. our 
infrastructure development must be 
researcher-driven. in order to do this 
we must break down the barriers 
between research and it. we must 
move into a space in which scientists 
and it specialists collaborate as 
equals to enable and enrich scientific 
discovery. uct eresearch is the first 

step in that process as icts aligns 
itself with the critical needs of the 
university. we need to make sure the 
demand from within the university is 
understood not only by us, but also 
by our national suppliers, so we can 
be the interface.

delIverIng In tHe rIgHt Way

as eresearch becomes embedded in 
the university, it needs to be strongly 
supported by icts infrastructure. the 
role of the icts staff in bringing this 
about is key. if the staff working in this 
department had not, right from the 
beginning, understood the need for 
this change, we would not have been 
able to get where we are today. within 
icts, the ethos of enabling people 
is very strong. it is this ethos that 
will allow for it-enabled research to 
become deeply embedded within uct.

sakkie Janse van rensburg 
executive director, icts

The long labour in giving birth to UCT eresearch has 
crystallised, for the research Office, the importance 
of building bridges between the partners in this 
venture: The research Office, UCT libraries, ICTS and 
the Office of the deputy vice-Chancellor for research 
and Internationalisation. This construction work has 
already begun, and we look forward to seeing our ever-
closer partnerships strengthen the support we offer 
the research community.

05ExTENdING THE erESEarCH 
rEaCH: THE rOlE Of THE 
rESEarCH OffICE

one of the responsibilities of 
the research office within uCt 
eresearch is to communicate 
the support and services it can 
provide for our researchers. some 
of this is already happening 
through the creation and renewal 
of websites, including the uCt 
eresearch website, the portal and a 
streamlined research support hub. 

we are building knowledge of uct 
eresearch into the training we 
offer to postgraduate students and 
researchers through our development 
programmes – for instance, helping 
people to understand how they 
can cost the icts component of 
their research. uct eresearch is 
also offering our researchers new 
and crucial eresearch skills, such as 
the basic and advanced courses in 
high performance computing that 
have just been promoted through 

eresearch services must speak to what 
our partners can offer on their side. 

on the other hand, where our 
partners do not have such facilities, 
we hope uct eresearch will help to 
provide access to research and data 
sets that would otherwise not be 
readily available.

the research landscape has changed 
significantly in the last five years. if we 
don’t improve our systems and the 
support we offer researchers, we will 
see a falling off across all performance 
measures, creating a vicious circle of 
decline. uct eresearch will enable us to 
respond positively and effectively; if we 
get it right, it should push us instead into 
a virtuous circle of continued growth. 

marilet sienaert 
executive director,  
research office

the research office’s emerging 
researcher programme.

a relatively new venture for the research 
office is a cluster of activities around 
supporting research partnerships, 
particularly those that extend into africa. 
uct eresearch can play a crucial role in 
positioning uct as a preferred partner 
with research institutions.

where our collaborators in the global 
north have eresearch facilities, we 
need to share those and work on 
our complimentary strengths. for 
instance, one of our most important 
collaborations is around the square 
kilometre array telescope, which 
requires extensive support for the kind 
of data-intensive research it entails. 
where our researchers work with teams 
at key partner institutions, such as the 
university of western australia and the 
university of calgary in canada, our 



98 UNIVERSITY OF CAPE TOWN eReseaRch RepoRt

vs120 microscope, the specimens are 
in the process of becoming available 
for viewing via a website. this digitised 
system for teaching will be a far cry 
from the current system where students 
rely on old and out-dated slide boxes. 
when it comes to teaching, one of the 
challenges with the slide boxes is to 
ensure that, in a class of around 200 
undergraduate students, all the students 
are looking not only at the correct slide, 
but the correct region of the correct slide. 
soon students will be able to access their 
samples online from any location with a 
reliable internet connection.

a researCH game CHanger

for postdoctoral researcher dr 
collin diedrich, the olympus vs120 
microscope has been a ‘lifesaver’. 
diedrich’s research focuses on 
tissue inflammation, known as 

granulomas, in patients with a human 
immunodeficiency virus (hiv) and 
tuberculosis (tb) co-infection. the 
acquisition of the microscope changed 
the nature of diedrich’s work. he 
went from manually taking the images 
himself to digitising 100 slides at a 
time with the olympus, and letting the 
technology do the work for him.

a neW era for dIagnostICs

the acquisition of the olympus vs120 
microscope also led to an important 
collaboration between dr michael otto, 
anatomical pathologist at groote schuur 
and dr brian benetar, clinical director 
of pathology at the pennine acute 
hospitals nhs trust in manchester. the 
aim of the collaboration is to validate 
whether or not the quality of the 
images taken by the olympus vs120 are 
powerful enough to make an accurate 
diagnosis. pathologists in cape town 
will look at the actual glass slides under 
a more traditional microscope, while 
the team in manchester will use the 
digitised images from the olympus to 
make a diagnosis. 

“remote and rural centres generally face 
high workloads with limited access to 

secondary specialist consultations. use 
of a courier service to transport glass 
slides is not only time consuming but also 
expensive,” says otto. “if this study is 
successful in proving the digitised images 
offer the same diagnostic capability as 
traditional glass slides this could lead 
to better diagnostic accuracy, reduced 
turnaround times and more effective and 
cost-saving consultation as digital images 
are rapidly transmitted.”

the olympus microscope is a prime 
example of innovative technology 
accelerating research in areas previously 
believed impossible. without a specialist 
eresearch team embedded within the 
university the department of clinical 
laboratory sciences would have faced 
far greater challenges in getting the 
equipment up and running at maximum 
efficiency. 

researchers at uct have so far only 
scraped the surface of the potential of 
this system. in the future, the olympus 
vs120 is set to enhance and accelerate 
not only microscopy-related research 
and teaching, but also open access 
to the resources to allow for greater 
access to, and sharing of, research data 
generated by the olympus vs120. 

“With this microscope I can literally look at 
thousands of images, something that was 
previously impossible.”

“there are not many of these machines 
in the world and only three in south 
africa,” says geitner. “one of the 
biggest challenges of the acquisition of 
the equipment was the it component. 
it was not only a question of getting the 
microscope up and running, but also 
setting up the database and the network.”

it was here that the collaboration 
between clinical laboratory sciences 
and eresearch proved vital to the 
process. the eresearch team worked 
closely with the laboratories to set 
up the servers and the database to 
house the images produced by the 
microscope. the olympus vs120 
system features a slide loader that can 
process up to 100 slides at a time. the 

In 2014 the department of Clinical laboratory 
Sciences acquired a state of the art Olympus vS120 
virtual microscopy system. The acquisition of this 
relatively rare equipment will not only enhance 
teaching and research in the department and assist 
pathologists at Groote Schuur, but also, through the 
virtual database, open the rich data resource housed 
at UCT up to the broader community. 

07OlymPUS vIrTUal 
mICrOSCOPE TakING 
HEalTH SCIENCES TO 
THE NExT lEvEl

according to technical officer in the department, Jurgen geitner, the 
acquisition of the microscope and establishment of the database gives 
uCt a global competitive edge.

images processed by the microscope 
are of an exceptionally high resolution, 
which means the server has to handle 
large file sizes. a single image can be 
as big as seven gigabytes. “because of 
the requirements of the microscope, 
we needed a fast network and a 
very powerful server. fortunately the 
eresearch team could step in to assist 
on the project,” says geitner.

he adds that, thanks to the in-house it 
support in the set-up and configuration 
of the olympus server software, not 
only did the department save a lot of 
money on the costs of a server, which 
they no longer had to buy, but their help 
was also invaluable from a technical 
point of view.

“it would have been impossible for us 
to set this kind of thing up. we needed 
someone with inside knowledge of 
the uct network. on projects of this 
size, it is impossible to work in silos: we 
need somebody who has an idea of the 
bigger picture.” in addition to setting 
up the server software and database, 
the eresearch team also configured 
the system for various access scenarios, 
including departmental, student, 
conference and public access.

vIrtual mICrosCoPy  
for teaCHIng

the department of clinical laboratory 
sciences holds an extraordinary 
collection of pathology specimens that 
have been accumulated over more 
than 80 years. the specimens provide 
a learning resource for health sciences 
students and, thanks to the olympus 
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HPC aT UCT

4.5tb

400tb

90tb

MeMory

GPU servers
x8 nvidia tesla m2090 gpus,  
x2 nvidia kepler k40 gpus

FhGFs hPC sCratCh storaGe

56gb/sNetworkiNG: MellaNox iNFiNibaNd  
iNter-CoNNeCt Fdr

researCh storaGe

1300CPU: Cores

without having to sink time and 
financial resources into the acquisition 
of hpc hardware.

climate change is undoubtedly one 
of the ‘grand challenge problems’ 
facing the world today. the foremost 
technique to measure global change 
such as climate change or rise in sea 
level is through space geodesy. prior 
to the arrival of dr ramesh govind 
at uct nearly two years ago, south 
africa had no space geodesy  
analysis capability.

space geodesy effectively measures 
global changes from space using 
data collected from satellites. on a 
daily basis, scientists from around the 
world collect enormous data sets and 
analyse those in order to measure the 
motion of the earth’s centre of mass, 
changing sea levels and changes in 
the earth’s gravity field, amongst 
other things. govind says he will 
regularly compute 26 years of data 

at one time: a task that is impossible 
without hpc.

space geodesy is not the only field 
in which researchers are advancing 
in leaps and bounds through the use 
of hpc. researchers in astrophysics, 
health sciences and economics, to 
name just a few, are working to 
answer some of the most complex 
problems in their fields in part 
through the use of hpc.

while hpc at uct may be largely 
driven by the needs of key research 
projects such as the space geodesy 
centre or the square kilometre array 
(ska) and astrophysics, the spin-off 
effects for researchers and students 
are significant.

use of the hpc facilities has almost 
tripled in the past year as researchers 
and postgraduate students increasingly 
recognise the value of hpc to accelerate 
and enhance their research.
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In order to help find answers 
to these and other questions, 
researchers have to do hundreds 
of millions of computations in a 
short period of time. It was these 
so-called grand challenge problems 
that drove the development of 
high performance computing (HPC) 
as we know it today in the 1990s. 
today HPC is a must-have tool for 
scientific discovery.

hpc is a broad term referring to 
any computational activity that 
requires more than a single computer 
to execute a specific task. this 
includes the use of supercomputers 
and computer clusters. hpc offers 
researchers the capacity to handle 
and analyse enormous data sets at 
very high speeds. 

“hpc is relevant to all fields of 
research,” says michelle kuttel, 

How do we measure changes in sea level or assess 
what impact decreased carbon emissions will have 
on the earth? How do we determine the structure of 
a protein or decide which bacterial strains should 
make up a vaccine?

08GraNd CHallENGE 
PrOblEmS aNd 
HIGH PErfOrmaNCE 
COmPUTING aT UCT

associate professor in the department 
of computer science. “if you are doing 
research with big data sets that require 
complex analyses, you quickly realise 
your most precious resource is time.”

that the hpc facilities are located 
within uct eresearch, as a shared 
resource, is immensely helpful,  
says kuttel. 

“having a dedicated it team 
just makes economic sense. the 
researchers can focus on their core 
expertise and let the it experts take 
care of the technology.” 

the establishment of both hpc 
hardware and personnel services at 
uct in 2010 has allowed researchers 
to tackle the grand challenge problems 
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1. WWARN Worldwide Antimalarial Resistance Network (www.wwarn.org) 2. UCT’s Clinical Research Centre (www.crc.uct.ac.za)

World Health Organisation statistics continue to 
paint a tragic picture of a continent crippled by 
diseases such as malaria, Tb and HIv/aids. yet 
drug development for these diseases remains 
concentrated in the developed world. The drug 
development and discovery Centre (H3-d) has done 
much to change this status quo, and in 2014, with 
the capacity-building support of the medicines for 
malaria venture (mmv), the Clinical research Centre 
at UCT established one of the few first-in-human 
clinical trial sites on african soil.

09advaNCING ClINICal 
rESEarCH aT UCT

which we work is compliant with 
international standards.” 

the data management element is one 
of the greatest challenges in setting up 
clinical trials. 

“no drug developer would sponsor 
an early drug development clinical 
trial unless it complies with stringent 
regulatory authority standards,” 
says workman. “so the clinical data 
management software needed to 
be installed, operate and perform 
according to strict specifications.”

novartis worked with barnes and her 
team to help get the systems in place. 

they first ran a series of workshops on 
clinical trial management, followed a 
few months later by a mock audit of the 
ccoat and relevant uct systems.

the amount of work undertaken in 
those months by both the ccoat and 
the eresearch team was sizeable.

“not only did the infrastructure need to 
be validated, but we needed standard 
operating procedures for every aspect of 
the infrastructure,” says carr. 

“what this meant in practice,” 
explains rustin, “was a huge 
amount of paperwork. you need 
documentation to show the system 

was properly installed; you need 
documentation to show the system 
is performing and operating as it is 
supposed to. then because we at 
icts were hosting the server we also 
needed to validate our platforms. 
all this documentation needed to be 
submitted to the novartis auditor.”

the novartis auditor was impressed with 
the standard of work achieved by the 
team and described the ccoat clinical 
data management system as “on par, 
or even better than, some of the phase i 
units in europe and america.” 

within a few months the ccoat 
was given the stamp of approval to 
successfully run first-in-human trials at 
groote schuur hospital.

today, the clinical trial ward in uct’s 
clinical research centre (crc)2 is 
one of south africa’s biggest early 
phase clinical trial sites, boasting a 
24-bed ward in the historic groote 
schuur hospital old main building 
and a similar paediatric facility at 
red cross war memorial children’s 
hospital. the crc aims to support 
uct health science faculty staff in 
their conduct of high quality clinical 
research from an initial idea to the 
final report. the advantages of 
being able to run clinical trial data 
management in-house are significant. 
previously, researchers had no option 
but to outsource data management, 
which can be extremely expensive 
and time-consuming. now that the 
system is set up and running, not only 
do researchers have free access to 
this validated platform, but novartis 
and others are exploring contracting 
some of their early drug development 
clinical trials to the university.

“The eresearch team’s involvement 
was critical for UCT to be able to take 
on these kinds of clinical trials,”

when professor kelly chibale (pictured 
above right), h3-d director and 
executive committee chair, developed 
the anti-malarial compound, mmv048, 
the university wanted to keep the 
production pipeline of the drug as 
close to home as possible. this was 
achieved when uct’s collaborating 
centre for optimising antimalarial 
therapy (ccoat) led by prof karen 
barnes was selected to conduct the 
mmv048 first-in-human clinical trial. 
this decision was taken by the non-
profit research partnership between 
the mmv and the sa department of 
science and technology’s technology 

first-in-human trials are the small Phase I clinical trials where drugs, which 
have so far been tested on several animal species, are for the first time 
tested on healthy human subjects. In africa, established clinical sites 
to run these first-in-human trials are rare, in part, because of a lack of 
infrastructure and expertise to ensure clinical data management adheres to 
international regulatory requirements such as those of the us food and drug 
administration (fda) or the european medicines agency (ema).

innovation agency (tia), which co-
funded the development of mmv048 
and provided most of the funding for 
its first-in-human clinical trial. in 2013, 
the novartis institute for biomedical 
research partnered with uct to help 
the university put the necessary systems 
in place to ensure its clinical, laboratory 
and data management systems would 
pass an fda or ema audit.

the software and computational 
requirements of this project were 
immense and, for the ccoat team 
responsible for the clinical trial, 
this task was daunting. fortunately, 

the wwarn1 scientific coordinator 
in uct’s division of clinical 
pharmacology, lesley workman, 
had recently attended a talk by 
executive director of icts sakkie 
Janse van rensburg about eresearch 
and its role in scientific discovery. 
workman and barnes met with Janse 
van rensburg to discuss a potential 
collaboration. this meeting took 
place in november 2013, before uct 
eresearch was formally established. 
technical specialists ashley rustin and 
timothy carr were seconded from 
icts onto the project. 

“the eresearch team’s involvement 
was critical for uct to be able to take 
on these kinds of clinical trials,” says 
barnes. “while individual research 
groups can upgrade and validate their 
own data management systems, as well 
as ensure their hardware and software 
are compliant, the regulatory authorities 
also require that the it platform on 
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cern provide a vidyorouter to 
the south african collaborators – 
something they had done to improve 
connectivity in a number of other 
countries. this vidyorouter is the 
engine that enables video calls; it 
is an efficient way of sending video 
and audio streams to users. once 
cern agreed to pay for the software, 
eresearch contacted the tertiary 
education and research network 
of south africa (tenet). tenet is 
a national network established to 
secure, for south african universities 
and associated research and support 
institutions, internet and information 
technology services.

the team from tenet readily 
agreed to assist on the project. they 
procured and set up the necessary 
hardware in cape town and 
reserved the required international 
bandwidth. meantime, cern set 
up and configured the software to 
ensure it connects seamlessly with the 
infrastructure in geneva.

“this was a prime example of the 
eresearch team joining the dots,” says 
rustin. “we knew who to reach out to 
and what to ask for. once we began 
knocking on the right doors, everything 
really just fell into place.”

with the new video conferencing 
software installed, anyone connecting 
from a south african academic 
address to cern will go through the 
cape town vidyorouter. this ensures 
a consistently reliable connection, 
effectively plugging the south  
african collaborators in to the global 
cern network.

“since the vidyorouter was installed in 
cape town, our video conferencing has 
been much more stable and reliable,” 
says hamilton. “this is one of the 
many important steps we need to take 
as a research community to ensure 
we can have effective international 
collaborations.”

tenet, in the meantime, is working to 
expand the local vidyo infrastructure 
to further support the collaboration 
needs of the south african research 
community. other research groups have 
been quick to get on board. the square 
kilometre array (ska), another massive 
global research project, has also begun 
to use vidyo for its collaboration needs.

“traditional video conferencing 
approaches can no longer meet the 
needs of the increasing number of 
global scientific collaborations like the 
ska and cern,” says rob bristow from 
tenet. “thanks to this collaboration 
the whole south african research 
community can now benefit from the 
cern experience with vidyo.”

more aBout Cern 
at cern, scientists use purpose built 
particle accelerators and detectors 
to study the basic constituents of 
matter. the most famous of these is 
the large hadron collider (lhc). seven 
experiments use the lhc, including the 
atlas and alice experiments.

atlas 
the atlas experiment investigates a 
wide range of physics, including the 
search for the higgs boson. more  
than 3 000 scientists from 174 
institutes in 38 countries work on  
the atlas experiment.

alICe 
the alice experiment seeks to 
understand the physics of strongly 
interacting matter at extreme energy 
densities. this experiment uses the lhc 
to recreate, in the laboratory, conditions 
similar to those just after the big bang. 
over 1 000 scientists from over 100 
physics institutes around the world are 
involved in the alice project.

in a country like south africa, where 
overseas connectivity remains a 
constraint, researchers face particular 
communication challenges. there are 
about 80 cern collaborators at various 
institutions in south africa. at uct, dr 
andrew hamilton (pictured above) and 
dr tom dietel in the department of 
physics are collaborators in the cern 
atlas and alice projects respectively. 

“there are 3 000 collaborators in the 
atlas project,” says hamilton. “and 
on any given day there are dozens of 
meetings scheduled within my project 

The European Organisation for Nuclear research, 
or CErN (Conseil Européen pour la recherche 
Nucléaire), may be based in Geneva, Switzerland, 
but it is a thoroughly global institute. Tens of 
thousands of physicists and engineers from around 
the world collaborate on a range of projects as 
they seek to better understand the fundamental 
structure of our universe. 

10CONNECTING SCIENCE: CErN 
aNd vIdyO CONfErENCING

very little of Cern’s research is done on-site in geneva, says outreach and 
education coordinator of the atlas experiment at Cern, steven goldfarb. 
only about 10% of Cern researchers actually work on location in geneva. 
this makes communication and connectivity vital: collaborators need to be 
able to share their work, share presentations and communicate their results. 
to meet the needs of this massive globally dispersed community, Cern 
uses a software package called vidyo, which allows hundreds of people to 
participate in a single meeting at any given time, and multiple meetings to 
be run simultaneously. In total, thousands of people within Cern – including 
administrators, scientists, technicians and managers – use the vidyo 
technology on a regular basis.

alone. those meetings could include 
anything from 10 to 100 people.”

“the quality of the connection within 
those meetings is critical,” explains 
hamilton. “with so many meetings 
running in a single day, and so 
many members participating in each 
meeting, a few small connection 
problems can easily translate into 
hours of time wasted.”

south african collaborators in 
cern limped along for a few years. 
the vidyo conferencing worked, 

says hamilton, but not with the 
efficiency required for this level 
of collaboration. finally, in 2014, 
hamilton and dietel reached out to 
the newly established uct eresearch 
to find a solution to their critical 
communications challenge.

part of the eresearch mandate is to 
reduce barriers and connect researchers 
to the relevant service providers. as the 
eresearch team began to investigate 
vidyo for cern communication 
requirements, it quickly became 
apparent this was a problem that 
required a nation-wide solution.

“we realised we were not just serving 
uct researchers, but the whole 
community of cern collaborators 
in south africa,” says ashley rustin, 
eresearch specialist. 

the eresearch team first 
reached out to cern. the global 
videoconferencing services manager, 
Joao correia fernandes, suggested 
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long-term is for uct to take over 
the hosting and maintenance of the 
database. eresearch will play an 
important advisory and support role 
in the amla.

an important component of the 
project is to build capacity on 
the african continent. a network 
of african universities has been 
established to work on the amla. 
key to this will be effective use of 
the electronic research environment. 
the project will work with emerging 
researchers as part of a capacity-
building intervention led by uct. to 
further this, the amla project hosted 
inaugural training for law students 
and supervising law professors at the 
end of 2014. the training was held 

at uct and was attended by 24 law 
students and five professors from  
across the continent, all sponsored  
by the amla.

a second component of the 
capacity-building aspect was to 
use a continental vendor for the 
development of the database. a 
kenyan-based web development 
company called farwell consultants 
was tasked to develop the software, 
and uct eresearch to host the 
application on its server. 

“the eresearch team was 
instrumental in providing critical 
advice in a range of aspects, 
including facilitating contact with 
key stakeholders and advising on 

technical specs, user requirements, 
future developments, value and 
user enhancing additions, as well as 
technical training during the amla 
training at uct,” says herman meyer, 
member of the amla project team, 
and research coordinator in the 
department of private law.

the amla aims to support 
transparency and help create  
the right environment for the 
sustainable use of mineral resources 
for shared prosperity.

if used in the right way, information 
technologies today offer the 
potential to level the playing field, 
democratising the most precious 
resource of all: information. 

the amla aims to help address the 
information asymmetry between the 
various stakeholders in the mining sector. 
this includes not only governments 
and mining companies but also local 
communities in mining areas. information 

It is no secret that africa is the richest continent in 
the world in natural resources – it holds nearly three 
quarters of the world’s platinum supply, a fifth of its 
uranium and nearly half its chromium and gold – but 
this has not been translated into economic wealth 
for its citizens. The World bank has identified the 
effective management of natural resources as a 
development priority for the continent. 

11EmPOWErING THE 
CONTINENT: THE afrICaN 
mINING lEGISlaTION aTlaS

In 2014, the legal vice Presidency of the World Bank partnered with 
Professor Hanri mostert of the mineral law in africa project (mlia) in 
the department of Private law at uCt, and the africa legal support 
facility of the african development Bank, to develop the african 
mining legislation atlas (amla). this project, which is still ongoing, 
aims to collect and process all of africa’s mining laws and regulations 
into an online database. the database will be open source and provide 
easy access to anybody with an interest in mining and mineral law in 
africa. It will also provide comparative data on mineral law legislation 
and regulation across the continent. lastly, a guiding template for the 
development of new legislation will also be released in future. this will 
strengthen the ability of countries to produce good and transparent law 
in the important field of minerals and mining. 

is power, and african governments and 
citizens have been operating with a 
dearth of information regarding mining 
laws and international best practice. at 
the same time, legal uncertainty inhibits 
further investment in this very important 

sector to all african countries and creates 
conditions for corruption and ineffective 
allocation of scarce and extremely 
valuable resources.

the amla aims to provide quick 
access to the current mining laws and 
regulations of all african countries for 
comparison. it is imperative that the 
database is accessible, user-friendly, 
comprehensive and accurate, as it 
has to offer a one-stop resource for 
african governments, citizens, mining 
companies and investors. 

in order to achieve this, professor 
mostert contacted uct eresearch for 
technical advice and support, and to 
host the software for the project at 
uct. the intention in the medium- to 
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PrOGrammE fOr ImPrOvING 
mENTal HEalTH CarE 

it consists of a consortium of research 
institutions, including uct and the 
centre for global mental health as 
well as the world health organisation, 
and the ministries of health in five 
countries in asia and africa (ethiopia, 
india, nepal, south africa and uganda). 
prime aims to generate world-class 
research evidence on implementing and 

PrImE (Programme for Improving mental Health Care) is an international group of 
mental health researchers and policy makers committed to improving mental health 
in low-resource settings. 

scaling up treatment programmes for 
priority mental disorders in primary and 
maternal health care contexts in low-
resource settings.

uct eresearch is working with the 
department of psychiatry and mental 
health to move the prime database 
from the london school of hygiene 

and tropical medicine, where it has 
been hosted and managed to date, 
to uct.

the project also requires the 
development of a system to allow 
country coordinators to upload their 
datasets to a central facility where the 
datasets are transformed and collated. 

the centre for imaging and analysis 
will offer a variety of instruments 
and techniques to serve the needs 
of engineering, biological, earth and 
physical sciences and medicine, among 
other disciplines. the centre will also be 
the only facility in the country possessing 
high-level capacity for the determination 
of the three-dimensional structures 
of macromolecular assemblies. it will 
be staffed by subject experts who will 

work closely with users at all levels from 
student training to project completion. 
the goal is to establish a centre in 
which scientists, engineers and medical 
researchers wishing to gain insights into 
scientific problems through visualisation 
will get the necessary support. 

uct eresearch has been working with 
professor trevor sewell, director of the 
new centre for imaging and analysis, 

to design and implement user data, and 
facility management systems within this 
world-class facility. the centre is also 
providing centralised data storage for 
backup and collaboration and access to 
high-performance computing resources. 
finally uct eresearch will work with 
the new facility to adopt the latest 
automated image acquisition software 
for unattended and remote user  
data collection.

CENTrE fOr ImaGING 
aNd aNalySIS

The University of Cape Town plans to establish a world-class visualisation and 
analysis centre, built largely around electron microscopy. 

2014 Highlights
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but while genomics is key to 
contemporary biomedical research, 
genetic research and genomics is 
limited in africa. there are few 
collaborations and often african 
scientists do not return to the 
continent after they complete their 
training. human heredity and health 
in africa (h3africa) is intended to 
encourage a contemporary research 
approach by african investigators 
to the study of the genomic and 
environmental determinants of 
common diseases with the goal 
of improving the health of african 

populations. part of this project 
includes building the first pan 
african bioinformatics network in 
africa: h3abionet and the h3africa 
consortium. the consortium consists 
of a network of research sites across 
africa working together to foster 
pan-continental collaboration. 
h3abionet will provide the framework 
for integration and communication 
among its members as well as develop 
a core bioinformatics infrastructure 
including both hardware and human 
resources, to aid the study of human 
heredity and health.

HUmaN HErEdITy aNd  
HEalTH IN afrICa 

africa carries a disproportionate burden of communicable diseases such 
as HIv, tuberculosis and malaria, along with a growing prevalence of 
non-communicable disease.

uct eresearch, in collaboration with 
icts and the computational biology 
group, will be developing a data 
storage archive solution to house 
research data from the h3africa 
consortium. this archive solution 
needs to be located in africa to form 
an african data repository. for now 
the data are to be kept here until the 
end of 2017 but there is discussion 
under way to extend this timeline. 
the data will include genomic 
data and access will be controlled 
according to internationally  
accepted standards. 

THE ElECTrONIC TraUma 
HEalTH rECOrd 

traumatic injuries account for more 
deaths globally than hiv, tb and 
malaria combined, according to 
a report by the american college 
of surgeons. ninety percent of 
trauma deaths occur in low- and 
middle-income countries where 
injury surveillance is not accurately 
performed. while electronic health 
records have become standard practice 
in the global north, in developing 
countries like south africa clinicians are 
still collecting data on paper. groote 
schuur hospital has been working 
with surgeons from british columbia, 
canada to use an ipad app, electronic 

Traumatic injuries are among the world’s top health problems. 

trauma health record (ethr), to collect 
and analyse trauma care data. using 
the ethr application, the groote 
schuur hospital trauma department 
aims to develop an injury surveillance 
database and program for hospitals in 
the cape town area. 

“people think injuries are accidents, 
and nothing can be done,” says dr 
morad hameed from the university 
of british columbia in the Journal 
of American College of Surgeons. 
“but most injuries are preventable. 
with the right data and the right 
health care standards you can 

make a favourable impact. ”but 
in order to get the right data, it is 
necessary to have the right tools. 
using the ethr, clinicians at groote 
schuur hospital can now record and 
capture important information such 
as past medical history, residence, 
demographics, cause of injury, injury 
severity score and the patient’s drug 
and alcohol use.

a local server was set up by uct 
eresearch to host both the database 
and the application. they have 
assisted with the migration of the 
data from canada to uct. 

2014 HigHligHts
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this is not to understate the large 
number of research groups who 
are already making tremendous 
progress through the use of 
cutting edge technologies. 
researchers will seek and find 
the newest and the best tools to 
assist their research, but without 
the holistic view, the risk of 
duplication and inefficiency is high.

uct eresearch’s role is one of a broker, 
a connector and bridge-builder. by 
building strong links with researchers 
in every faculty across the university it 
is our role to identify eresearch needs 
and solutions. in some cases, the 
solutions will already exist and it is just 
a matter of building a bridge. in some 
cases uct eresearch will have to work 
with researchers to develop sustainable 
solutions that will also cater to future 
research needs. 

the development of cyber-infrastructure 
at uct will be researcher-led. what 
this means in practice is that research 
groups with very specific infrastructure 
needs should start their partnership with 

UCT eresearch was established to pioneer and 
facilitate the entrenchment of IT and advanced 
computing into research at UCT. 

UCT erESEarCH:  
THE lONG-TErm vIEW

uct eresearch at the planning stage. 
we can then work with researchers to 
identify what they require and assist 
them to work these needs into their 
research grants.

as it stands at the moment a research 
group may require particular expertise 
(such as a software developer) then 
source this expertise themselves. 
this specialist will then most likely 
be operating in a void with limited 
awareness of institutional or national 
infrastructure. instead we seek to 
build a network of expertise, which 
researchers can draw from, to expedite 
the resourcing of research projects 
to ensure more holistic, better-
supported and more sustainable 
solutions for researchers. what this 
will likely translate into are a number 
of independent platforms operating as 
service providers that cater to specific 
research needs. 

in order to become more entrenched 
within the university’s research 
community, uct eresearch will be 
moving out of the icts building to be 

closer to the ‘research action’. the new 
space will not only house the eresearch 
team, but also serve as a hub for 
research collaboration. interdisciplinary 
research is growing increasingly 
common as researchers seek multi-
dimensional solutions to the challenges 
of the day. we hope to provide a space 
for that collaboration as a range of 
disciplines and advanced computing 
solutions connect to ensure faster, 
better and more relevant research. 

eresearch effectively is research in 
the 21st century. unless we embrace 
the new opportunities provided by 
it-enhanced research we will be left 
behind. uct eresearch strives to embed 
both the ethos and the practice of 
eresearch into the research community 
both at uct and in the broader african 
landscape. we hope to learn from those 
who forged this path before us to leap-
frog research in africa to the  
next frontier.

anthony beitz 
interim director 
uct eresearch

an important addition to this new 
facility is an inverted fluorescent 
microscope, the nikon ti-e, housed in 
a dedicated microscope room in the 
facility. paired with a mini-incubator, 
this microscope enables researchers to 
visualise live mammalian cells directly. 

uct eresearch worked with 
professor nicola illing from mcb on 

dEParTmENT Of mOlECUlar 
aNd CEll bIOlOGy: THE NIkON 
Ti-E flUOrESCENT mICrOSCOPE

The department of molecular and Cell biology (mCb) now boasts a state-
of-the-art mammalian tissue facility, the Tissue Culture facility, to meet 
the needs of mCb researchers studying human health topics including 
HIv/aIdS and the human papillomavirus. 

the setup and configuration of the 
microscope software and provided 
central storage for the data from the 
microscope. images captured by the 
microscope on one of three cameras 
are then stored on a dedicated 
10-terabyte server named rosalind, 
housed in the data centre. all data 
stored on this dedicated server are 
automatically backed up for six weeks 

from the date of acquisition. the 
eresearch team also worked on a 
solution to allow remote access to the 
imaging data on the rosalind data 
store. users can thus download the 
open source omero software to view 
and manage their image data,  
or access the proprietary nis-
elements imaging software as they 
require on demand. 

2014 HigHligHts
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