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About me!

Academia . BioTeam

Biochemistry Cloud Comp.
Bioinformatics, Genomics Software Devel., Dev Ops
Genome Databases Sci. IT Assessments
I Ontologies, Semantic Web Data commons, Interoperability
Proteomics, Cloud Comp. Data sharing, Searchability
Clinical informatics Sustainability
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Something (always) needs to change!

Our storage is

full/broken/old/ The scientists aren't We don't have

happy with IT.
Aokl L (and probably vice versa!) access to enough
ete. compute.
‘F We want to _
move on/off the Moving our
Cloud! data is too -~
| slow’ We need our own

N e network to connect

We want a custom all our teams across

cloud SaaS The [insert critical the entire Country!
latform so peobple infrastructure here] is
Ean easily uspe oEr Al tgetda;[)a failing and the person
Nneeas 10 be who built it just left...
BIO TEAM




But....it's complicated

Scene: A typical research lab

HARRY, a bench scientist sits at his desk staring at the computer
screen, watching his download progress bar barely moving.

The lab door opens, GRIFFIN, the IT Guy, walks in looking stressed.

GRIFFIN
Why do you have so many USB drives back there? That’s a data
governance and disaster recovery nightmare!

HARRY
(pauses, looks up from the screen)
It’s complicated..

Griffin - Why is our lab internet so slow? I can barely do any science
at all!

GRIFFIN

(pauses, his eyes narrow) BIOTEAM

It’s complicated..



Why is it complicated?

Scientific

Instruments Data Data Data Data / (
. Management  Governance Platforms Science :
|—=4-'_> I i [ l [ ] [ — Workflows
Individual - ‘/\.IHT—ﬁ
Datasets : t
Networking Storage HPC Cloud \ p
. Analytics '
020 / Scientific
i RIP Discovery
Community @
Datasets Collaboration

There are a lot of interconnected pieces, each of
which is complex in its own right, all of which are
created, managed, and used by people... BIOTEAM
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Ask ChatGPT - working with people (part 1)

write a short paragraph on why working with people is difficult

Working with people can be difficult for a variety of reasons. One of the main
challenges is that people have different personalities, communication styles,
and work habits. This can lead to misunderstandings, conflicts, and
miscommunication. Additionally, people have different goals, values, and
motivations, which can make it hard to align everyone's efforts and achieve a
common objective. Additionally, people have different backgrounds,
experiences, and perspectives, which can make it difficult to understand one
another and find common ground. Finally, people can be unpredictable, and
their behavior can change based on a variety of factors, such as their mood,

stress levels, and personal life. All of these factors can make it difficult to

work effectively with others. B |OTEAM
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Ask ChatGPT - working with people (part 2)

write a short paragraph on why working with people is easy

Working with people can also be easy for a variety of reasons. One of the
main benefits is that people bring diverse skills, experiences, and
perspectives to the table. This diversity can lead to new ideas and innovative
solutions to problems. Additionally, people can provide emotional support
and encouragement, which can make the work environment more enjoyable
and motivating. When people work together and communicate effectively,
they can achieve great results. Furthermore, when people have common
goals, values, and motivations, it can make it easy to align everyone's efforts
and achieve a common objective. And finally, people can learn from each
other, which can help them to grow and develop professionally. All of these

factors can make working with people an easy and enjoyable experience. B |OTEAM
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Working with people - torecap...

Different personalities,
communication styles, motivations,
experiences, and perspectives can
be hard to communicate and find
common ground.

Different personalities,
communication styles, motivations,
experiences, and perspectives can
do great things when they have
common goals, work together, and
communicate effectively.

BIOTEAM
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Given the complexities of tech, people, etc.

How do you:

Find out about common goals?
ldentify common ground?
Understand the complexities?
Help people work together?
Communicate effectively?

Figure out what's really going on?
Know what to change?

BIOTEAM
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“Everyone designs who devises
courses of action aimed at
changing existing situations into
desired ones.”

BIOTEAM



What sort of ‘design’ is needed in BiolT?

e  Software design
o Interface design - for web sites and
tools
o  Responsive design - for web sites and
tools
o  Object-oriented design - for software
e Information design (Information architecture) - =
documents, websites, etc. TEE e
° Graphic design - for ppts, documents, posters,

g e b Spuc W appeng Experion

e START

graphics, etc. -&i ﬁ sextice WITH
e  System design - networks, compute, storage, ; =i ' m WI‘"

ete. e s o s
) Organizational design - hiring, org charts, -

TO HUMANS

reporting structures
Service design - for ourselves, for our clients ﬁ n

Learning design - for training, educating raryzne=

Virs Langurgr s Cengred 1

Human-centered design - as an overall theme
o User experience, UX
e  Articulating/communicating design - to
explain why this rather than that...?

BIOTEAM
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How can design help us?

Design has arich body of knowledge, established
tools to help us understand what is going on, and
established processes that we can follow to figure
out how to solve the problems we find.

Given that we're going to have to create all these things anyway, we might as
well design them intentionally and leverage the tools and approaches that
the design community has created.

nnnnnnnnn



Specific phases, specific activities

Initial
Problem

Actual
Problem

Solution

Discover Define Develop Deliver

BIOTEAM

Double Diamond design process - popularized by the British Design Council in 2005 ~ psccelera te Science



What happens at each stage?

Goal

Activities

Expand options,
gather as much
information about the
problem and
situation

Interviews, reading
and research,
workshops and
group discussions,
use cases,
personas, user
journeys

Define

Group, aggregate,
narrow down to a
solid definition of
the key problem at
hand

Synthesize
information, create
systems maps,
identify potential
intervention points

Develop

Explore and
expand the
potential
approaches to
the problem

Whiteboarding,
discussions with
stakeholders,
prototypes,
mockups, etc.

Deliver

Implement the
most effective
option

Creation and
delivery of the
selected solution

B IOTElﬁM
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Interviews (discussions, chats, etc)

Never underestimate the power of talking to people! ’/
e Do your research - who are they, what do they do, why | ‘
| g IN—

are they relevant to the problem at hand
e Have a plan for what you want to ask

e Be prepared!
o It may be the first time anyone has actually sat b
down and listened to them... )\K
e Take good notes, record the discussion if everyone N
agrees.
e Afterwards, review your notes for
o  Things that are working
Things that are not working

O
o  Existing workarounds
o Suggestions and ideas

Accelerate Science



Get inside their head with Em

athy Ma

S

'Big Data' Scientis

Vhat de (ﬁey

The cloud
isn't secure!

Cant do the
science at
the scale

necessary to
compete

HEAR?

say

t Pl and 'the cloud'

The cloud has 0
X L = X , —
Ineedoccess  YhMhme | Whatcoud TEREEL 00 {amwet We have no ::o';uks e Where can
to more IT il services make 8.6 use the —or support for en compiicoted,  HIPAA oh bl e
resources for scuaiycefer  CXISIS, What  deerence 1o our Cloud using the bresking the J v " Yrakning?
my resaerch ™7 cantheydo? e wer  hat do they Cloud! e v bt
— - THINK AND FEEL?
Do What's the vhat really counts Jt makes no st use my
Data Commons, costHow  Canwe . e sefse o Vse A o
whatcanit  90!P3yfor evendo internal IT o gol
Commons  thers are things i this? this here? % resources any
can help callod ‘cloud do for me? e
credits’ and so
its a¥most free! S orne. " ey Omergroups  Colleagues at
can | do the can convol
sare thing? oyt using the cloud Institutions
= on tno latest using the ‘
Their local papars s VWhat do. they
*Dr Abc's networks
"We should postdoc ran up often SE E?
be in the ;:*“'m performing at 09 o0t 8nt
Cloud!” the cloudr™ poped - 7‘1 iends
S Say astpodbpany what the market offers
We dont have
8 process 1o
The cloud is support the
as secure cloud here... card and get
as it gets! started
What do they sl
SAY AND DO?
“We're falling attitude in publi My ot cein
behind if we 3 on the cloud
cant use these oppeatance that shouldn't
tools™ behavior towards others be there
— Don't have
Infrastnacture:
doesnt meet much internal PAIN Try MUAI GAlN
:mt doud.q:v;u faies on their ; i
pvesy i e datasets sy
obstacles
How to .
Cant move data A place to More flexible ahae Robust,
efficienty, local :‘:'CO"::: Scalable store (o t0search [T scumsmponstie  €XpaNdable
DM MW | i Aok researchIT  backup)their  thattheycan oy other way. ot platform to
: big datasets control BRSAEA oS share data
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Document key Use Cases

s

Staff Researcher

Support to use the
cloud effectively

As a Pl, | want training and
guidance to move to the cloud
in order to be able to
effectively utilize the cloud to
support my research.

Core Motivations

Many Pls are interested
in using the cloud in their
work

However, there are many
unknowns: how to
design a cloud system,
how to move existing
workflows, the
budgetary implications,
how to move data to and
from the cloud, how the
Org can help, etc.

These are all barriers to
more widespread
adoption of the cloud

Potential Data Sources

Amazon Web Services
Microsoft Azure
Google Cloud Platform
STRIDES




Create Journey Maps of processes

e Map out key processes

e Identify pain points

e Communicate to
stakeholders

Generic research data journey

Phase

State
of the
data

+

Scientist’s
experience
when
managing
data at

each phase

Associated

Technology

Gather = | Acquire

Preliminary | | Supporting

Data Data

Create
new, raw

Data

Manage
Raw
Data

Publish Archive Reuse
Relevant Relevant Data
Data Data

Primary Storage

Compute

Archive/Backup

Public and/or Private data repositories

A

ce



In-depth journey maps
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In-depth journey maps

Scientist Mindset: Can XYZ support my work? How do I get the basics set up? My needs are growing, what are my options?

 E—

Key activities - what is

the scien

doing at any
particular point

T
e Physical Touchpoints - 1) Phone call = 5 At
4 I = apers an lou
For each key activity, the c with XYz XYZ Journal Vendor Email
. X —_ relevant Bookshop Bookshop articles Website
tangible places through (o] staff
o
which th e
interac o :
- 3 Meastings snd Email to Email to et Department e Personal In person In person In person
(@) Vendor IT support External iy g 5 N 2 % .
e X +— website Vendor
directly - websites —
©
documents, in pe (8]
‘O Informatics
A3 > Ask Ask Sderna) Ask Seminar or core or other (el
= Colleague Colleague vendop C 2 service that 5 :""m"
1 ) A website uses cloud S ples
e Web: Websites inc.
d b Oniine. e Wel YouTube,
: AR for DIY Stack Phonelc:at
or examples approach overflow, SuppO
BioStars, etc
P

BIOTEAM

Accelerate Science



Design methods help us collect and
communicate information

Initial
Problem *

Discover

Actual
Problem
) (

Define Develop  Deliver

) Solution

We now know about

The People

Their Use Cases
Their Processes
Their pain points

But what's really going on?

BIOTEAM

Accel



Systems
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What do we mean by a system?

These are systems: they have components, relationships,
dependencies, feedback loops, but we're focusing on ones

where people are in the mix...

Biochemical Pathways  Rochecom  Contset Share 8% § W in &° s
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nf‘—\ e A
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R

¥ DAy s
SUCCINATE a9 g
. [255R] Co o

Roche Metabolic Pathways (biochemical-pathways.com)
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i
i
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GCP Variant Annotation pipeline
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Systems maps - A leads to B,which leads to C

Increased IT issues
and security risks

Scientist uses more

o ' IT institutes
convenient, Shadow IT ‘arms race’ more security
unsanctioned rotocols
‘shadow’ IT g

Using official IT
systems and tools is
increasingly
burdensome

Accelerate Science



Identification of intervention points

Education and training
to raise awareness of
the risks of shadow IT

Increased IT issues

. ) and security risks
Flexible IT options

made available for
core use cases

Scientist uses more

: IT institutes
convenient, .
) more security
unsanctioned rotocals
‘shadow’ IT >
_ — IT is more
Using official IT selective with
systems and tools is security changes
) increasingly
UX improvements burdensome
make official systems BIOTEAM
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Large organization IT systems map




Large organization IT systems map
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E— = - Security
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Does this seem familiar...?

Different personalities,
communication styles, motivations,
experiences and perspectives can be
hard to communicate and find
common ground.

Different personalities,
communication styles, motivations,
experiences and perspectives can do
great things when they have
common goals, work together, and
communicate effectively.

BIOTEAM
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Core loop - communication

IT implements

IT Unsure what _//' e Increased
Scientists really Security

/ i /
Redug:ed rr knowledge
g e e
implications \ bad experience
k Poor e« Lesi?\ﬂhﬂveseﬁ%n?n / P\
Communication posiits sfiorts oor user
Isolated IT ] Frustraton wih
/ . support
Reduced Scientist / /
understanding of IT and
Security implications of Ignore IT, Seek
their research, under alternative IT

appreciation of potential solutions
advantages that could be \ /

Potential for duplicated

IT Frustration resources, inappropriate
with Scientists or ineffective solutions
B u Sy \ A

Potential for IT issues - security, BIOTEAM

scientists ontal o T s |
bottienecks, storage issues, etc. Accelerate Science

/




Systems maps help us put the information in
context

probem ( ‘i / g We now know about
/ \/ e The components
e The relationships

Discover | Define Develop  Deliver ® The feed baCk and
regulatory systems
e The actual problem

Hiring = == '
_ Aining == =" Security

History = " But how to change it?

'C-Q_'[:_ﬁimuniéa\;tion
Physical | g~
Location™ S

iy == | == Cystomer

SR S eupper BIOTEAM
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Change
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Common goals,communication

Different personalities,
communication styles, motivations,
experiences and perspectives can be
hard to communicate and find
common ground.

Different personalities,
communication styles, motivations,
experiences and perspectives can do
great things when they have
common goals, work together, and
communicate effectively.

BIOTEAM
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We now have a lot of information

'Big Data’

ientist Pl and ‘the cloud"

PRETe——

Support to use the
cloud effectively

Poor
Communication

IT implements
inappropriate

solutions

T T

/

IT Frustration
with Scientists

BIOTEAM
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Identify other places for change

Isolated IT Sy
scientists

Increased
Security

Poor user
support

In this example, communication and establishing common ground

are key:

e Town Hall meetings to discuss the issues more widely
e Collaborative projects to get IT and researchers working

together, aligned around a common goal

e IT office hours in the lab space to make IT more accessible

e Lunch and Learn on Data Management, using the tiered
storage, getting the most out of the network, large-scale data
transfer methods, getting started on the cloud, etc.

BIOTEAM



Systems maps help identify how to change

Actgal
Problem

itial ’ i
Initial ( IY ([ 1) Solution

e @ ‘ We have a model to help:
/ \/ e Flag areas to intervene
e Identify possible solutions

i Sals | Rasiom  BSlos e I|dentify potential unintended
consequences

e Suggest small proof of
concept activities

Accelerate Science



Something (always) needs to change - now we
have some new tools to make it happen

Our storage is

full/broken/old/ The scientists aren't We don't have

h with IT.
not backed up, (aﬁcrl);r))rgbab;[y vice versal) access to enough
etc. ' compute.
’ / We want to _
move on/off the g"a‘i‘;'?sgtggr
Cloud! ot 4
- We need our own
N - network to connect
We want a custom all our teams across
cloud SaaS The [insert critical the entire Country!
platform so people All the data infr_astructure here] is
can easily use our failing and the person
needs to be who built it just left..
BIOTEAM




Summary

“Everyone designs who devises courses of action aimed at
changing existing situations into desired ones.”

Hiring - .
AAAAA | - e S
Problem L‘; H|story ',; .
Initial ( ( ol

blem A e e .Comﬁr'ﬁiu'niéa,tion
/ \ / [ et
Quation g~ ustomer
| ‘ = <= écLentlstgg . CSu;t)port
Discover  Define Develop Deliver
Design tools and Systems Maps Opportunities for
processes Change



Usetul links

Design Thinking

e Mapping Experiences, Jim Kalbach, O'Reilly publishing, Journey mapping and other visualizations
e Double Diamond -

Systems Thinking, Systems Mapping

e Thinking in Systems - Donella Meadows
e Systems Mapping Training

O

BIOTEAM


https://www.interaction-design.org/literature/article/what-is-design-thinking-and-why-is-it-so-popular
https://fulcrum.rocks/blog/double-diamond-design
https://acumenacademy.org/course/systems-practice/

Thank you for listening: Q&A

THANK YOU! Feel free to reach out with additional questions.

e Simon Twigger

Visit our website;

Sign up for our newsletter:

BIOTEAM


mailto:simon@bioteam.net
http://bioteam.net
http://bioteam.net/newsletter

Scientific data ecosystems require a holistic approach

NTIFIC MiSs;
S GNMENT ¥

e Align solutions with your scientific mission and
digital transformation plans

e Deliver a well-integrated state-of-the-art
tecl'(njnology foundation that fits your unique
needs

s

BIOTEAM
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e Incorporate organizational dynamics from day
one

NOI1yaNno
ONH931 039

4307

e Foster deep collaboration to help clients create
their own success

ORGANIZATIONP
DYNAMICS

BIOTEAM
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