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LET ME INTRODULCE MYSELF...

15+ yrs in Software Development

10+ yrs in Scientific Software
Development

3+ yrs of contribution into a
kernel of an open source SCADA
framework

1+ yrs in strategic committee
for that framework

500+ citations
Event-driven systems architect
Reactive programming advocate
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WHAT THE HELL 15 SCADA
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RALS0 HELFS SCENTISTS TO FRSTERN IN
SOFTWRRE DEVELORPMENT

* Easy to deploy and develop on a local machine
* Native CI/CD integrations

* Embrace serverless design

* Easy to share (Helm)

* Opens window to integrate 3" party open source
tools e.g. observability, service meshes etc
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SDSC

SAN DIEGO SUPERCOMPUTER CENTER

As Wildfires Escalate, Researchers
Turn to Science for Solutions

Increased temperatures, weather
extremes and hot and dry
conditions have intensified the
threat of wildfires in California and
around the world.

Wildfire is an extremely complex
problem and research and
mitigation have never been more
important.

htps://youtu.be/N E_zqnbO



RCSB PDB Deposit + Search ~ Visualize ¥ Analyze ¥ Download ~ Learn ¥ More ¥ Documentation ~  Careers l MyPDB ~ ‘ [ Contact us
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PROTEIN DATA BANK 1,068,577 Computed Structure
Madels (CSM) Advanced Search | Browse Annotations Help

T SPDB fonuror [INHE" G

RCSB Protein Data Bank (RCSB PDB) enables breakthroughs in
A wWelcome science and education by providing access and tools for exploration,
visualization, and analysis of:

Ifb Deposit Experimentally-determined 3D structures from the Protein Data
Bank (PDB) archive

Q, search a Computed Structure Models (CSM) from AlphaFold DB and
ModelArchive
L4 Visualize These data can be explored in context of external annotations providing

a structural view of biology.

i3 Analyze

COvVID-19
CORONAVIRUS

& Download

Resources

i| Learn

Structures in the
w,Protein Data Bank SARS-CoV-2 Nucleocapsid and Home Tests

https//www.rcsb.org -





PDB

PROTEIN DATA BANK

Data API- events over p Search API events over p
#events 13732 ns ® #Events 9780
oms @ # Ermor events 138 ms @ #Ermor events 32
i o angovtont,, 4zotms )| IS, C e aveaton (.. 124208
P 051200 PST 20230109 1500PST 20230109 1800PST 20PST 202301100000 PST 20250 . prosen pesges . 1600PST 202301092100 00000PST 202301100300PST 2028011
per 10 minutes per 10 minutes
Data API - Counts of error events over time [RCSB Ib-web-dataapi] Search API - over pi
: o 505 0 | o 500 13
18 ® 504 o 18 I - " o 408 g
; 408 o | | " o 404 3
12 ® 404 132 | i " o 400 1
o 401 4 | ‘/‘ " o Avg,duration (.. 124.20ms
o 200 2 ; WY ! o
bt : i Avg.duration (.. 42.01ms A 'V i R % N
091800P5T L100000PST 20220 . opst 7T 202300918007 025.0L100000PST 202301 202301100600 PST
per 10 minutes per 10 minutes
Search AP - Internal VS external traffic [RCSB Ib-web-searchapi] PDB vs CSM Search Services breakdown

<8 ntemal = internal Text91.28%
22| nimown external gt 2 external
2y 271% *% £ 3 5
autosuggest
20.06%
g
external
21.71%
internal
78.29% internal
§ production 68.81%
production 72.12% Pure experimental
ER Full Text 4.45% Text Chem 3.74% |
Data [RCSB. pi Search API - [t pi

1130,766

3,5M RIDay




MY ROLE AT RCSB HDB

Pilot project of migration to K8s
Designhing and implementing a Kubernetes platform
Leading the migration process from OpenStack to K8s

Designing and implementing a backend architecture based on
Elastic Search to integrate AlphaFold computed structure models
(over 200 million)

Designing, integrating, and introducing various analytics metrics
iIncluding APM, business KPIs, and domain-specific metrics



echnical challenges

App logs ->
New setup docker logs ->
may aggregate json logs ->
all logsinone — Why.) > Filebeats ->
index Elastic
—— —
la n
Preserve \ \(\\; ]
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—
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o mimic existing existing
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b after - - =
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A ) service
= —

https://medium.com/@ingvord.mail/project-management-gamefication-c7cfdee3cefd
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HONW MICROK8S SAVED RSB s2Z00K USD...

Internal Analytics Engine based on HAProxy
logs, regexp and filebeat Elastic ingestor

Quite clear efforts estimation (1 yr) developer
as per previous experience

Essentia

Requirec

for K8s migration
for fundraising I.e. grant proposal



Before:

= openstack.
HAProxy
service A
~—
HAProxy > Aggregated
service B sto rage

e
HAProxy Prese I’VEd .
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I ‘,II ingests >

Elastic Dashboards
indices
After: A huge bunch
of in-house
mae 0 0 e ) made ingest
scripts

K8s

HAProxyingress




BUT HOW... 7

« Sandbox in MicroK8s
- Echo servers
- Different ingress controllers
- Ksniff for inter-pods traffic analysis
— Non-production Elastic cluster (external at first)

* Allows very fine grained tuning
 Efficient problems isolation

) MicrokK8s




WHRT IS NEXT?

* K8s becomes de facto a standard solution for deploying
applications

* MicroK8s provides great starting point and beyond

* | will invest my efforts into advocating MicroK8s
- Workshops
- Show cases

Open

- et Source

.Science




LET S CONTINUE THE CONVERSATION

Linked )}

Igor Khokhriakov % DESY

CEQ Minded |.Mentor | Senior Software . Russian State University of
Engineer/Architect | Control Systems Designer | B Lumanities

Reactive Systems Designer | Product Manager | Java |

Python | Go | NodeJs | JavaScript | C++ & Websites

San Diego, California, United States
3K followers - 500+ connections

m See your mutual connections

Join to view profile

Join my LinkedIn network of 3,000+ professionals...

https://www.linkedin.com/in/ikhokhryakov
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QUESTIBNS?

Ingvord.mail@gmail.com

Igor.khokhriakov@desy.de
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