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ICT for Corona Virus tracking
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How TraceTogether works

We use Bluetooth signals to determine if

you are near another TraceTogether user.

This proximity data is encrypted and
stored only on your phone.
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[Sent by Gov.sg]
COVID-19: 25 Feb Update

As of 12pm:

New cases: 1

Total confirmed: 91
Discharged today: 5
Total discharged: 58
Total still in hospital: 33

If a person using the app comes
within 100 meters of any
location where an infected
person has been, a push
notication is issues



What about ICT for corona virus
spread analysis?
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ICT complexity s

Intra-segment complexity:

Each segment of ICT is a system
own specialist players, techno

pace

oy itself with its
ogy issues etc

and hence difficult to fully unc
hence complex

erstand and

Possible solution: Adoption of Enterprise

Architecture



Economic factors: Network effect

Reputation of the company alone not sufficient
for decision. In their hurry to convert a huge
network of users to their service, vendors
focus on quick user-base expansion and as a
result quality, performance etc suffer’

Possible solution: Enterprise Architecture,
Looking out for Standards compliance



Human factors: ICT technical personnel

If your KEY software personnel are all “C++ and
Oracle” people, what are the chances they will
permit a new solution which is “Python and
Postgresql”? Even is the latter is superior?

Possible solution: Detailed sustainablity
projections, technology trajectory simulations



Process / Environment change factors: Cascading
effect

When processes or environments change — for
example “functioning of offices and conduct of
meetings over the web” due to corona virus, your
current network ,business applications might not
scale up

Possible solution: Sustainability simulations,
Exploring the “cloud” as a replacement option,
monetisation of existing assets



Multi-department / organisation Collaboration
challenges: Multiple departments /
organisations / User teams may not be able
collaborate because of technical differences in
their ICT

Possible solution: Exploration of middleware,
Web services, APIs to link disparate systems



OT & IT Data deluge: Data overload complexity

With the influx of 10Ts to the ICT ecosystem [in
addition to data from social media, video
conferencing systems etc], making sense out
of data has become an enormously difficult
task

Possible solution: Introduction of data science
practices



Middleware standards

Application Software

" General Market

Purpose Standards - Specific Standards

Java TCP/IP M1P

CHUTTP : FDA

System Software POSIX Ethernet 3 ARINC 653

eesre NAT ATSC

Hardware

Special Implications for those who will be
using smart building gadgets, loTs, Sensors
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Service oriented Architecture, Application
Program Interface [APl] and Web services —
important middleware

 SOA, API, and Web services are terms you must
have come across a million times

e Just as Oracle database, Linux OS etc can be
offered as Saa$, so also tiny, tiny things like “check

credit score of customer”, “Validate Aadhaar number” €1C.

 These are the examples of services and SOA, API,
WS etc allow any program to utilise such services
without knowing the internal details of how the
validations are carried out
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Moving on to Data...

Data science, Open Data, “Sharing” of
data, Big Data etc

* Data.gov.in Single point of access to Gol data

 Even commercial data of strategic value
sometimes shared

— Netflix challenge — 10% improvement in algorithm
— AOL search queries data made open for research
— City of New York — 173 million Taxi records

* The point? Data is perhaps the biggest strategic
asset of organisations [along with leadership] and
we need to know the current Data Science trends



Solutions to new challenges

e Data science can address many challenges
— Through smart data analytics

— Through simulations
— Through Al / ML




Data

* Data are samples of reality, recorded as
measurements and stored as values

* The manner in which the data are classified,
whether they represent numbers, text, images,
or sound , whether structured or unstructured,
whether they exist in a digitized, machine-usable
format and their source determine which types
of tools can be used to analvze them

Analytics

N0 Al

Data Uses / Appliecations .



Techniques

Competitive Advantage

What can you do with data?
Types of Analytics

Descriptive Diagnostic Predictive Prescriptive
Alerts, querying, Regression analysis, A|B Machine learning, SNA, Graph analysis, neural
searches, reporting, static testing, patterm matching, geospatial pattermn networks, machine and deep

orecasting, recognition, interactive learning, Al
visualizations

visualizations, dashboards,
tables, charts, narratives,
correlations, simple
statistical analysis

Prescriptive
Analytics

How can we make
it happen?

Predictive
Analytics

What will happen
in the future?

Integrated systems

Diagnostic
Analytics

Modeling
Why did it
Descriptive happen?
Analytics

What happened?
What is happening
nowe

Traditional BI

Information Optimization
16



Big data definition

* Anecdotal definition — No numerical
quantification: Increasing size of data
[Volume], the increasing rate at which it is
produced [Velocity] and the increasing range
of formats and representations employed
[Variety]

* expanded upon by IBM and others to include
a fourth V:Veracity



Aspect

Twvpical Scenario

Big Data

Apphcation
development

Applicattons that take advantage of massive
parallehism developed by specialized
developers skilled in mgh-performance
compunng, performance optimization, and
code Tunimng

A smmphfied apphcation execution model
encompassing a distributed file system,
applicanon programming maodel,
distributed database, and program

scheduling 15 packaged wiLhin—

Platform

Uses lngh-cost massively parallel processing
(MPP) computers, ulilizing high-bandwidth
nelworks, and massive [Ny devices

Innovative methods of creating scalable
and vet elasnc virtuahzed platforms take
advantape of clusters of commodity
hardware components (either cvcle
harvesung from local resources or through
cloud-based unihty compuiing services )
coupled with

Dara
IV & SSTeE il

Lmmted to file-based or relanonal database
management svstems { RDBMS) nsing
standard row-onented data lavouts

Alternate models for data management
(often referred w as NeSQL o “Not Only)
BEES provide a variety of methods for
managing informaton to best suit s pecific
business process needs, such as in-memory
data management (for rapyd access),
columnar lavouts to speed qQuery response,
and graph databases (for social network
analviics)

R esonrees

Requires large capital investment 1n
purchasing hgh-end hardware to be
mnstalled and managed 1n-house

The ability to deplov svstems hke Hadoop
nn_allnws; small armd
mad num busieesses 1o utilize clowd -basad
enviromnments that, from both a cost
accounting and a practical perspective, are

mach fnendher to the bomom line o




Data-driven Artificial Intelligence of
Things (AloT)

DATA APPLICATION-BASED APRLICATIONS
DATA PROCESSING AND MANAGEMENT ANALYTICS

° F
ATA DETA DNSEOVERY DATA -~ 'i.l'-'._'.:-._ .
= I pRrOTECTION [l PUBLICATION i
EEE Data Fuslon  Enrichment . and Ssmart Home
Fing P Modating Anoriymize W Publication - Exploration
Actuators Indexing Annotation Masking Open Data _ E
Sensors Shating
- Transf /
Devices | AI-BASED MECHANISMS  “or " M porcore Decision | | Reporting
LT Pre- Daia Management %DGNlTl VE and Analytics s
processing 3
DATA ANALYTICS Sl SN
Storing . Data Meta-data w4 .
Social Medig Sefminie Wanagement Visualization " Predictive |
— Reasoning and Report Analytics and
@ Contextual Data Modelling
Location - -
Data Security, Privacy and Trust Managemeant
) Data Processing, Management & Analytics Infrastructure Al-based DEEP Analytics Healthcare
L
Discovery &
. Simple Ana
Collection Ingestion Cleansing & &Pu I’f:
Integration




Machine Learning in action



Let us look at an ACTUAL ML program
in operation [Text classification]

https://machinelearningforkids.co.uk

Recognising text as happy or sad

Add new
label

sad

happy_

smile joy white green hug text cry fight kick red salt

Try putting inisome text to see ho
_ Try putting in some text to see h
smilg|
' scratch|

Recognised as happy
with 100% confidence

Try putting in some text to see how it is recognised based on your training.
Recognized as sad
with 17% confidence

blue

Recognised as happy
with 12% confidence



https://magic-sketchpad.glitch.me/

* Every time you start drawing a doodle, Sketch
RNN tries to finish it and match the category
you’ve selected.

https://quickdraw.withgoogle.com/

e Can a neural network learn to recognise
doodles?



https://magic-sketchpad.glitch.me/
https://magic-sketchpad.glitch.me/
https://magic-sketchpad.glitch.me/
https://quickdraw.withgoogle.com/

Machine Learning

past future

Training
Data

Testing
Data

Al / ML will be dealt in detail in a separate session by a
different faculty.

In this session we will gain some familiarity



Supervised learning

abel The ML algorithm

25
now knows how
label, to differentiate

between apples
—and bananas and
what do apples
\_') label, and bananas look

like
L . \J label —

Supervised learning: given labeled examples

label,




Supervised learning

i labellmg C:\Users\P1329332\Documents\mh'\val2017\000000000632.jpg - a X
File Edit View Help
2 Box Labels
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Change Save Dir bed
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Unsupervised learning

Unupervised learning: given data, i.e. examples, but no labels... and
the system tries to group them based on similarities and other factors



Analytics, Big Data, Al ... all depend on
guality data

* The current focus is on ensuring purity /
integrity of data and its provenance

* Blockchain technology is proving to be a good
candidate



A “Chain” of records

I H,=Hash(0,C,,TS,

-

[ H,=Hash(1,C, TS (H,}
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-
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H,=Hash(2,C,,TS @!

\
:

4

l H4=Hash(3,C4,TS@

A Block of
__ “Chained”
records
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Cryptographic hash

| the blue dog funcﬂon

. the blue dog . function

Digest
| FEYPRMERIE DFCD 3454 BBEA 788A 751A
hcrrid s 696C 24D9 7009 CA99 2017
| “yPloarephic | looss esms raip cam2 sa23c
' the blue dog  function | ACCT7 6CD1 90B1 EEGE 3ABC
IR s saana | $YDS 7558 7851 4r32 DICE
' the blue dog [ ki ™ 7621 79a9 oDAG AxrE 4819
. cryptographic
~ FCD3 7¥DB SAY2 CEFF 915¥
- ™ D401 COA9 7DIA s6Ar Fmes

| “ypioorephic |l saca pes2 psss acis anre
| 1799 TD8S BCEFE 9289 GAGC

Image source: Wikipedia



1. Registration of fisherman
by NGO.

' e e

4. Fisherman transfers the
item to supplier.

2. Item atitribute
confirmation by NGO.
Aftributes tested include Fair
Trade USA, Pole and Line
Foundation Association
Member, GPS (working with
Seatracker data).

5. Supplier receives the item.

vi

3. Fisherman issues ifem.

6. Checking itemn on
blockchain explorer.

30
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1. NFC-enabled smart stickers carry the Provenance 2. Touching a smartphone over the stickers shows the 3. The stickers attach to a wide variety of packaging,
mark along with item or batch IDs. product’s journey from sea to supermarket. functioning on both dry and chilled sections

&

4. Item tracking extends to dining environments, 5. Bespoke items such as smart menus can be designed
indicating available information on ingredients, and developed by Provenance for premium brands,
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Enterprise Architecure

* The ideal strategic and operational control
framework
— Talks about business / organisation goals
— Lists Current state of ICT
— Figures out how mature current ICT is

— Plans how to bring all ICT — current and future
together



