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About Big Data





About big data
✓ Big data is everywhere

✓ Retail stores which track shoppers

✓ Online stores which track shoppers

✓ Banks which track transactions

✓ Immigration data

✓Mobile phone data

✓ Disease data

✓ Search engines data

✓ Google Maps data

✓ E hailing data

✓ Social media data

✓ Astronomical data

✓ CERN data
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Google Flu (Japan)
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Google Flu

• An old resource (discontinued in 2015)

• This resource predicts outbreaks of flu by counting 
the number of flu-related Internet searches using 
the word “flu” that occur

• Was done for some countries
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How can we use big data in 
healthcare?
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Improve value of healthcare
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Prioritise high value 
healthcare



The Medicare Benefits Schedule (MBS) Review
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Pharmaceutical R & D



• Electronic Health Records improve patient selection 
for clinical trials

• Linked multiple EHRs help create cohort studies

• Real time analysis of clinical trials and patient 
records

• Pharmaceutical R&D can thus 

be accelerated
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Personalised & targeted 
healthcare
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• Dr can use patient history 
+ behaviours + genetic 
data to identify 
personalized treatment 
and drugs

• Smart devices & social 
media can help patient 
record behavioural data 
which can be analysed in 
realtime to predict 
prognosis
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Improve population 
health measures



“Old” approach



https://public.tableau.com/en-us/s/gallery/mapping-1854-cholera-outbreak
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https://public.tableau.com/en-us/s/gallery/mapping-1854-cholera-outbreak



https://public.tableau.com/en-us/s/gallery/mapping-1854-cholera-outbreak
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Broad Street
Pump



However …



Infectious diseases spread faster than ever before







Let us take a look at how 
quickly

… H1N1 spread throughout the world in 2009



Awang Bulgiba 31



“New” approach



Heat-map Visualisation
Published on Apr 20, 2012

This is a heat-map visualization of the prevalence of flu in New 
York City, as observed through public Twitter data. The more red 
an area is, the more people are afflicted by flu at that location. 

Emergent aggregate patterns are easily discovered with a 
second-by-second resolution.
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In order to harness big data we need to ensure …

• that healthcare data systems are not fragmented & 
data collection is not piecemeal. 

• we have a developed infrastructure & talent to deal 
with big data as these take time to develop.

• issues of privacy and security are dealt with in a 
holistic manner and that our laws and our policies 
do not impede our use of big data. 

• we act swiftly to maximise the benefits that we will 
gain from big data in healthcare.
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Challenges with Big Data



Volume issue with Big Data
• Volume is so large leading to very 

high computing & network 
requirements

• Rate of increase in volume is 
staggering

• Projecting storage requirements is 
difficult as every new feature in an 
application introduces new space 
requirements

• Need to backup data also means 
added hardware & storage 
requirements

• Formats of data storage change
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Velocity issue with Big Data

• Data is streamed at high speeds

• Requirement for always-on 
connection

• Requirement for very high 
bandwidth
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Variety issue with Big Data

• Data may not be structured in the usual format we 
are used to e.g. CSV, ASCII etc with proper fields 
and data

• Data could be in Entity-Attribute-Value (EAV) 
format

• Data could be in image (JPG, PNG, RAW etc.) or 
video format in various extensions (AVI, MPG4, 
MOV etc.)

• Making sense of these data will be an issue
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Veracity issue with Big Data

• Much of the data may not be accurate

• Some of the data could be fake (by accident or 
intention)

• Some of the data are just noise

• Some data are just repetition of other people’s data 
and not original (e.g. people forwarding a message)
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How do we deal with these 
issues?
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Big data management

• We cannot apply the normal approaches of 
managing data to big data

• Big data can be really huge (Volume)

• Big data can be streamed all the time (Velocity)

• Big data is of various types & can change (Variety)

• The authenticity and accuracy of big data can be 
difficult to verify (Veracity)
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We need to use different 
approaches



Dealing with Large Volume
• Very high volume means usual 

storage & computing solutions 
cannot be used 

• This has led to alternative 
solutions:
• HPCs (High Performance Computers) 

which combine many Central 
Processing Units (CPUs) & Graphical 
Processing Units (GPUs)

• Grid or distributed computing
• Pay-per-use server computing e.g. 

Amazon web service
• Quantum computing
• Can DNA storage be a possibility?
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Dealing with High Velocity
• This requires better connections

• Research is ongoing 
• 4G makes it possible for 1 Gbps mobile 

speeds (although the best I have 
managed with my 4G connection is 140 
Mbps)

• 5G will make it possible for 20 Gbps 
mobile speeds & low latency

• Fibre bandwidth must step up to 1000 
Gbps (1 Tbps) or more 

• Freeing up wireless frequencies (why do 
you think the government is introducing 
MyTV?)

• Tbps will be required for Internet 
gateways of the future within 5 years
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Dealing with Great Variety

• A lot of AI is now being used to 
deal with the great variety of data

• AI approaches
• Neural networks, heuristic 

approaches
• Fuzzy logic
• Genetic algorithms
• Hybrid approaches
• Data mining approaches

• AI is already being used and will be 
commonplace with data 
management
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Dealing with Uncertain Veracity
• A lot of AI is now also being used to deal with the 

uncertain veracity of data

• AI approaches
• Neural networks, heuristic approaches

• Fuzzy logic

• Genetic algorithms

• Hybrid approaches

• Data mining approaches
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• AI will be a must to 
sift through data



A word of caution

1. “Over-fitting” the results

2. Ever-changing data & results due to continuous 
streaming

3. Failure to recognise changes fast enough

4. Failure to understand the approach

5. Failure to understand “black box”

6. Over-reliance on AI where data does not exist

7. Ethical concerns
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We need to act



But are we prepared for big data?

• Big data is already here
• 20 years ago, Hospital Selayang became Malaysia’s first 

paperless hospital

• It was talking about accumulating perhaps 3-6 TB (6*104

bytes) of data after a few years

• Now a pendrive can hold 2 TB

• Our own hospital UMMC is now talking about PB 
(1015 bytes or 1000 TB) of data per year
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In summary we need …

✓Lots more storage space with redundancy

✓Much faster network connections 

✓Faster computers to process data 

✓Better algorithms to analyse data

✓But most of all we need better trained people to 
make use of all these big data

✓Better trained data scientists

✓Better trained health informaticians

✓Better informed public
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And we need to make sure ..

1. Healthcare systems are not fragmented

2. Data collection is not piecemeal

3. Develop talent and infrastructure

4. Issues of privacy & security are dealt with 
in a holistic manner

5. Laws and policies do not impede use of big 
data
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