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invisible Torces shaping your job
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why is everything hard?




why are computers terriple?
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sensiple decision had
bad outcome
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NOW can we know what
outcomes our decisions
will have?




NOW Ccan we make decisions
N a complex world?




systems thinking
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NOW Ccan we make decisions
N an uncertain world?







what do you call a
statistician who lives
IN san francisco?
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what do you call a statistician who lives in san francisco?
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what do you call a statistician who lives in san francisco?

a data scientist.
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statistics
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data science

statistics
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machine learning

data science

statistics
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machine learning

data science

statistics
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even T you're not doing Al
statistics Is Important
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Bayes
theorem




NOW can we detect spam?
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‘spamicity”
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Exciting offer just for you!
Deep discounts on Viagra.
Limited time offer, act now.
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Hey Alice,

Are you still good for next week? We had drama yesterday
because the dog threw up, on the clean dishes 1n the
dishwasher! On the bright side, at least i1t was easy to
clean. I started my Ozempic on Sunday, and so far so
good. I can see my appetite 1s less already.



Dear friend,
Exciting offer just for you! Deep discounts on Ozemplc.
Limited time offer, act now.

Hey Alice,

Are you still good for next week? We had drama yesterday
because the dog threw up, on the clean dishes 1n the
dishwasher! On the bright side, at least i1t was easy to
clean. I started my Ozempic on Sunday, and so far so
good. I can see my appetite 1s less already.



Dear friend,
Exciting offer just for you! Deep discounts on Ozemplc.
Limited time offer, act now.

Hey Alice,

Are you still good for next week? We had drama yesterday
because the dog threw up, on the clean dishes 1n the
dishwasher! On the bright side, at least i1t was easy to
clean. I started my Ozempic on Sunday, and so far so
good. I can see my appetite 1s less already.



Dear friend,
Exciting offer just for you! Deep discounts on Ozemplc.
Limited time offer, act now.

Hey Alice,

Are you still good for next week? We had drama yesterday
because the dog threw up, on the clean dishes 1n the
dishwasher! On the bright side, at least i1t was easy to
clean. I started my Ozempic on Sunday, and so far so
good. I can see my appetite 1s less already.



Dear friend,
Exciting offer just for you! Deep discounts on Ozemplc.
Limited time offer, act now.

Hey Alice,

Are you still good for next week? We had drama yesterday
because the dog threw up, on the clean dishes 1n the
dishwasher! On the bright side, at least 1t was easy to
clean. I started my Ozempic on Sunday, and so far so
good. I can see my appetite 1s less already.



Dear friend,
Exciting offer just for you! Deep discounts on Ozemplc.
Limited time offer, act now.

Hey A
Are y
becaus

for next week? We had drama yesterday
ew up, on the clean dishes 1n the
dishwe bright side, at least 1t was easy to
clean Ozempic on Sunday, and so far so
g00d. appetite 1s less already.



Dear friend,
Exciting offer just for you! Deep discounts on Ozemplc.
Limited time offer, act now.

Hey A
Are y
becaus
dishwe
clean Ozemplc on Sunday,
g00d. appetite 1s less a

for next week? We
ew up, on the clea




offer dog

act dishwasher
discount vesterday
Ozemplc Ozempilc
SPaM ‘\&M

Words woras



dog

dishwasher

vesterday

Ozempic
SP“M kmm

Words woras



5P0~N\
Words

worad



P(spam | Ozemplc)



"probability of”

P(spam | Ozemplc)
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"probability of”
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probability of A, given B

— L

P(AB) - P(BIA)-PA)

~(B)
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P(Ozemplc | spam) - P(spam)
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IS this email spam?
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what proportion of
spam talks about

,____—___l___-—_____j Ozemplc?
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what proportion of what proportion
spam talks about of emails are
Ozemplc? spam?

B R

P(Ozemplc | spam) - P(spam)
P(Ozemplc)

IS this email spam?

P(spam | Ozemplc) =

what proportion of all
emails mention Ozemplc?
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1% - P(spam)
0.001%

P(spam | Ozemplc) =
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17 - 6%
0.001%

P(spam | Ozemplc) =
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what if | don't know any of these numbers??

(B A)-P(A)
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what if | don't know any of these numbers??

(B A)-P(A)
~(B)

P(A]DB) -

or this one?
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what if | don't know any of these numbers??

(B A)-P(A)

P(A]DB) - oB)

Most useless
formula ever?

or this one?
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guess!
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guess!
guess!

(B A)-P(A)

P(A[B) -
~(B)




|
guess! guess!

(B A)-P(A)
~(B)

guess!
or ignore, because it's a normalizing factor

P(A]DB) -
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(B 1A) - P(A)

P(A]DB) - (B




recursion

(B 1A) - P(A)

P(A]DB) - (B




recursion (cheating)

P(BA) - P(A)

S(A]B) - S




recursion (iteration)

(B 1A) - P(A)

P(A]DB) - S
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'ignorance... coined into science.”

“tounded upon an error, and
must be wholly rejected”
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'ignorance... coined into science.”

“tounded upon an error, and
must be wholly rejected”

“perhaps the only error to which
the mathematical world has so
deeply committed itselt”

“a staggering falsity”
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COWPOX?
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COWPOX?
chickenpox?



P(spots | chickenpox) - P(chickeffpox).

P(chickenpox | spots) =
P(spots)

P(spots | cowpox) - P(co

P(CoOWpOoX | spots) = TP
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. 397 - P(chick 1po><'). .
P(chickenpox | spots) = i

P(spots)

=

P(spots | cowpox) - P(cowdox) «

P(COWpOX | sSpots) = Y

)
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| 35% - 1%
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P(spots) Sl
[
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35% - 1%

P(chickenpox | spots) =
P(spots)

90% - P(cowdox) «
P(spots)

P(COWpOX | sSpots) =

)
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35% - 1%

P(chickenpox | spots) =
P(spots)

90% - 0.000

P(COWpOX | sSpots) = Y

)
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0.85%
P(spots)

P(chickenpox | spots) =

90% - 0.000

P(COWpOX | sSpots) = Y
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0.85%
P(spots)

P(chickenpox | spots) =

0.0009%
P(spots)

P(COWpOX | sSpots) =
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0.85%
P(spots)

P(chickenpox | spots) =

0.0009%
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t's chickenpox
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t's chickenpox

COMIMaon sense
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magic static analysis tool
O9% accurate
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V code 1s clean ©
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V code 1s clean ©

what's the chance the code is clean?

O @hollycummins.com



P(clean code | cleanreport) =
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2(clean repor

| clean code)

2(clean code)

P(clean report)
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99% - P(clean code)

P(clean code | cleanreport) =
P(clean report)
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99% - P(clean code)

P(clean code | cleanreport) =

1.98%
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99% - 1%

P(clean code | cleanreport) =

1.98%
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P(clean code | cleanreport) = SO%
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NOT COMMON-sense



bayes is everywhere
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Medicine
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336 combinations
4 days
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ein IXT
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W-E-T-T-E-R-F-U-R




brute force 336 combinations
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336 combinations

bayes-ed |8 combinations
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top tip
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tired: "we have No idea’
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wired: "we are adopting bayesian thinking”
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Wy does concurrency
make my head hurt?




P(headache | concurrency) - P(concurrency)

P(concurrency | headache) = P(headache)
eadache
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can | blame concurrency for
my headache?

P(headache | concurrency) - P(concurrency)

P(concurrency | headache) = P(headache)
eadache
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can | blame concurrency for

my headache? how many devs can cope

with concurrency?

l'_____l———__’l

P(headache | concurrency) - P(concurrency)

P(concurrency | headache) = P(headache)
eadache
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can | blame concurrency for

my headache? how many devs can cope how much

with concurrency? concurrency is there?

r———l———————wr—i—‘———x

P(headache | concurrency) - P(concurrency)

P(concurrency | headache) = P(headache)
eadache

€ @hollycummins. com #Quarkus #IBM



can | blame concurrency for

my headache? how many devs can cope how much

with concurrency? concurrency is there?

S N

P(headache | concurrency) - P(concurrency)
P(headache)

L____]____J

how often do heads hurt?

P(concurrency | headache) =
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how much
concurrency is there?

i

P(concurrency)
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sources: https://www.reddit.com/r/Amd/comments/6cu5ss/highest_amount_of_cores_per_cpu_amd_vs_intel_year/
and https://www.servethehome.com/amd-and-intel-2p-server-core-count-growth-2010-2022/
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https://www.reddit.com/r/Amd/comments/6cu5ss/highest_amount_of_cores_per_cpu_amd_vs_intel_year/
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why?
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why?

single-processor perrormance
has plateaued
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we have to get good
at concurrency
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but not all of us
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| § the quarkus team:

P(headache | concurrency) < 0.10
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Quarkus Features
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Container First Unifies imperative and reactive Community and Standards

Quarkus tailors your applicatian far GraalVM and Combine both the familiar imperative ccde and Quarkus provides a cohesive, fun to use, full-
HotSpot. Amazingly fast boot time, incredibly low the reactive style when developing applications. stack framework by leveraging a growing list of
RSS memory (not just heap size!) offering near over fifty best-of-breed libraries that you love

instant scale up and high density memory and use, All wirec on a standard backbone.
utilization in container orchestration platforms
like Kucernetes. We use a technique we call
compile time boot.

people thought they had
to do reactive programming
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Quarkus Jigniﬁcuntly hcrca.ac, developer °hc blink of an eye and 'trcamlincd codc {o]§ thc
praductivity with tooling, pre-built integrations, 80% common usages, flexible for the remainder
application services, and more. 20%.
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Containt and Standards

Quarkus tailors yaur appl| ahesive, fun to use, full-
HotSpot. Amazingly fast b R . . . reraging a growing list of
RS.S memory (not just he U n Ifl es I m p e ra tlve a n d rea Ct IVe d libraries that you love
instantscaleup and h | @ standard tackbone.
utilization in container o
lixe Kucernetes. We us

compile tir

Combine both the familiar imperative code and
the reactive style when developing applications.

people thought they had
to do reactive programmin
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Quarkus significantly incrcases developer the blink of an eye and streamlined code for the
praductivity with tooling, pre-built integrations, 80% common usages, flexible for the remainder
application services, and more. 20%.
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Quarkus Benefits
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Developer Joy Performance Kube-Native
A cohasive platfcrm for optimized developer joy with unifiec Quarkus streamlires framewcrk cptimizations in the build phase to The comboination of Quarkus and Kuoernetes provides an idaal
configuration and no hassle native executable generation. Zero recuce runtime dependenc es and improve efficency. By environment for creating scaleb e, fast, and lightweight applicat ons.
cenfig, live reload in the blink of an eye and streamlined code for the precomputirg metadata and cptimizing class loading, it ensures fas: Quarkus significantly increases developer productvity with teoling,
30% commen usages, flexible tor the remaincer 204%. startug times for NIV and native birary deployments, cutting down pre-cult intagrations, application services, anc mere,

on memory uszge

&

Community and Standarq

Container First

Quarkus prov das a cohesive, fun to use, fu 'l stacl rour agplication for GraalVM and =otSpot.
leverag ng a growing list o over fifty bast-of-breec | ime. incradikly low RSS merrory (hot just heag
lcve and use. All wired on a standard bac rirstant sczle up and high dansizy memory

ir orchastration platfermre like Kubermetes, Wa
thnique we ca'l compile time boot.

eactive Core

Built on a robust reactive core, Quarkus ensures fast and efficient
performance, supporting the development of a wide variety of
modern applications.
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fast reactive core

f k
S .. iIf it's quarkus )




user code

fast reactive core
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reactive programming model

user code

fast reactive core

HSMEWOIK .. if it's quarkus :)




reactive programming model

virtual threads
user code

fast reactive core

HSMEWOIK .. if it's quarkus :)




reactive programming model

virtual threads

user code
structured concurrency

fast reactive core

HSMEWOIK .. if it's quarkus :)




quarkus programming mode| @&

@RunOnVirtualThread
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why did green threads tlop,
g and loom succeed?

T




sources: https://www.reddit.com/r/Amd/comments/6cu5ss/highest_amount_of_cores_per_cpu_amd_vs_intel_year/ /
and https://www.servethehome.com/amd-and-intel-2p-server-core-count-growth-2010-2022/ 128

why did green threads Tlop,
and loom succeed?
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https://www.reddit.com/r/Amd/comments/6cu5ss/highest_amount_of_cores_per_cpu_amd_vs_intel_year/

why was AOT a badidea,
but GraalVM is a good one?













S my encrypted data safe?
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guantum computers would crack
MOost public-key cryptograpny
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guantum computers would crack
MOost public-key cryptograpny

.. but big enough ones don't exist yet
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schrodinger's
cryptography




guantum computers would crack
MOost public-key cryptograpny
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guantum computers would crack
MOost public-key cryptograpny

.. but not all public-key cryptography
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KeyPairGenerator g = KeyPairGenerator.getInstance("ML-KEM");
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KeyPairGenerator g = KeyPairGenerator.getlnsta
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whny is there all this
Nype, always?







venture capital
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baby company
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baby company
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baby company
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baby company
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attracted
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baby company
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what attracts
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“It's not simply that one piece of technology is
overhyped, it's that hype is a necessary ingredient of
the current business ecosystem of the tech industry.”

— Meredith Whittaker
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“It's not simply that one piece of technology is
overhyped, it's that hype is a necessary ingredient of
the current business ecosystem of the tech industry.”
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— Meredith Whittaker :_.
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why can't | Tind a job?




why can't | Tind a new job?




Source: indeed.com via https://newsletter.pragmaticengineer.com/p/software-engineering-job-openings?publication_id=458709
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/IRP

“zero interest-rate phenomenon
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Source: Bank of England

UK interest rates
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Source: Bank of England

UK interest rates

57

14275 1485 LY 2065 20!S 2025

B¢ @hollycummins.com #Quarkus #IBM



“.l.\“l\“l\“l\l\“l“\.“l

REEssssan

9
S

N\

T

#Quarkus #IBM

O @hollycummins.com



#Quarkus #IBM

“\\.“l““‘l

O @hollycummins.com



“\11“"

#Quarkus #IBM

€ @hollycummins.com



risk

#Quarkus #IBM

O @hollycummins.com



ZIRP
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ZIRP

software company
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ZIRP

software company government bond
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ZIRP

software company government bond

risk

return
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ZIRP

software company government bond

risk Nign

return
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ZIRP

software company government bond

risk Nign
return 20% - 500%
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ZIRP

software company government bond

risk h\gh low

return 20% - 500%
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software company government bond

risk h\gh low

return 20% - 500% 0%
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ZIRP

software company
risk Nigh
return 20% - 500%

O @hollycummins.com #Quarkus #IBM



post-ZIRP

software company government bond

risk h\gh low

return 20% - 500% 4%

O @hollycummins.com #Quarkus #IBM



post-ZIRP

government bond
risk ow
return 4%
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what about the ai-lephant in the room?
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‘our Al strategy is working”
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just because Al makes developers more productive,
doesn't mean it will reduce the number ot developers



|evon's paradox




jevon’s paradox
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jevon’s paradox

‘efticiency improvements can
lead to Increased consumption”
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sortware is Not going away
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1800s
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1800s

“knocker-up”
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1800s

“knocker-up”
huMman alarm clock
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1800s - 1940s

“knocker-up”
huMman alarm clock
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1800s - 1940s

“knocker-up”
huMman alarm clock

finite demand
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1800s - 1940s

“knocker-up”
huMman alarm clock

finite demand
only employees need waking up
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1800s - 1940s

finite demand
only employees need waking up
NO one needs waking up more than once

“knocker-up”
huMman alarm clock a
>
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the more software we have
the more we want
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software to do stuft

€ @hollycummins. com #Quarkus #IBM



SOf
SOf

O @hollycummins.com

ware
walre

O C

O C

O stuftf
O Mmore stuft

#Quarkus #IBM



SOf
SOf
SOf

O @hollycummins.com

ware
ware
ware

‘0 do stuft

0 tell people a

0 do more stuff

Hout software

#Quarkus #IBM



SOt
SOt
SOt
SOt

O @hollycummins.com

ware
walre
ware
walre

0 do stuft
[0 do more stutt
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‘0 do more stuft
0 tell people about software

[0 bypass advertisements in the software

0 bypass the bypass software so ads still show
[0 gamity software

[0 Monitor the software
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software to do stuft
software to do more stuft
sortware to tell people about software

sofrtware to bypass advertisements in the software
software to OYpass the bypass software so ads still show
software to gamity software

software to monitor the software

software to debug the vibe-coded sortware
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software to do stuft
software to do more stuft
sortware to tell people about software

sofrtware to bypass advertisements in the software
software to Oypass the bypass software so ads still show
software to gamity software

software to monitor the software

software to debug the vibe-coded sortware

software to manage the sottware
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software to do stuft
software to do more stuft
sortware to tell people about software

sofrtware to bypass advertisements in the software
software to Oypass the bypass software so ads still show
software to gamity software

software to monitor the software

software to debug the vibe-coded sortware

software to manage the sottware

sortware to write the software

€ @hollycummins.com #Quarkus #IBM



SOt
SOt
SOt
SOt
SOt
SOt
SOt
SOt
SOt
SOt
SOt

O @hollycummins.com

wdare
wdale
wdare
wdale
wdare
wdale
wdare
wdale
wdare
wdale
wdare

O C
O C

to
to
to ga
to moni
to debug-
to manage the software
to write the software
to manage the sor

DY

DY

O Stuft
O More stuft
to tell people about software

NAss advertisements in the software

0ass the bypass software so ads still show
mMit

v software
or the software
‘he vibe-coded so

tware

ware that writes the software

#Quarkus #IBM



SOt
SOt
SOt
SOt
SOt
SOt
SOt
SOt
SOt
SOt
SOt
SOt

O @hollycummins.com

wdare
wdale
wdare
wdale
wdare
wdale
wdare
wdale
wdare
wdale
wdare
wdale

O C
O C

to
to
to ga
to moni
to debug-
to manage the software
to write the software
to manage the sor
O Try anc

DY

DY

O Stuft
O More stuft
to tell people about software

NAss advertisements in the software

0ass the bypass software so ads still show
mMit

v software
or the software
‘he vibe-coded so

tware

‘ware that writes the software
avoid skynet

#Quarkus #IBM



SOt
SOt
SOt
SOt
SOt
SOt
SOt
SOt
SOt
SOt
SOt
SOt
SOt

O @hollycummins.com

wdare
wdale
wdare
wdale
wdare
wdale
wdare
wdale
wdare
wdale
wdare
wdale
wdare

O C
O C

to
to
to ga
to moni
to debug-
to manage the software
to write the software
to manage the sor
O Try anc
to work out the meaning of lite

DY

DY

O Stuft
O More stuft
to tell people about software

NAss advertisements in the software

0ass the bypass software so ads still show
mMit

v software
or the software
‘he vibe-coded so

tware

‘ware that writes the software
avoid skynet

#Quarkus #IBM



SOt
SOt
SOt
SOt
SOt
SOt
SOt
SOt
SOt
SOt
SOt
SOt
SOt

O @hollycummins.com

wdare
wdale
wdare
wdale
wdare
wdale
wdare
wdale
wdare
wdale
wdare
wdale
wdare

O C
O C

to
to
to ga
to moni
to debug-
to manage the software
to write the software
to manage the sor
O Try anc
to work out the meaning of lite

DY

DY

O Stuft
O More stuft
to tell people about software

NAss advertisements in the software

0ass the bypass software so ads still show
mMit

v software
or the software
‘he vibe-coded so

tware

‘ware that writes the software
avoid skynet

#Quarkus #IBM



al coding assistants

3QY\!\ .

26 "A high-level languages .

vacuum tube networks

| OWM

professional developers in the world

\A{O (460 [ 4%0 2 000 206206

€ @hollycummins. com #Quarkus #IBM



Source: indeed.com via https://newsletter.pragmaticengineer.com/p/software-engineering-job-openings?publication_id=458709
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- statistics is (annoyingly) important, especially bayes

- to achieve more power, computers have to add more cores\ /
- software is not very good at taking advantage of these cores

- for data you want to be secret in 10 years, use quantum-safe crypto

- therise of interest rates means a tougher job market

- Jevon's paradox means demand for software will go up even if ai
makes producing software cheaper

@holly_cummins #Quarkus #IBM



goto:;

|
%[\O\AK 830 U

QUESTIONS?

ASK ME IN THE APP




RATE THIS SESSION

YES, YOU'LL GET A REWARD






