
# J F O K U S



WHO AM I?



@ C H R I S T H A L I N G E R

+



COMPILER ENGINEER

@ C H R I S T H A L I N G E R



@ C H R I S T H A L I N G E R



@ C H R I S T H A L I N G E R



@ C H R I S T H A L I N G E RH T T P S : / / E N . W I K I P E D I A . O R G / W I K I / O P T I M I Z I N G _ C O M P I L E R

https://en.wikipedia.org/wiki/Optimizing_compiler


P E R F O R M A N C E



P E R F O R M A N C E
A N D

O U R  I M PA C T



SOFTWARE DEVELOPMENT TODAY

@ C H R I S T H A L I N G E R



@ C H R I S T H A L I N G E RH T T P S : / / W W W . AT L A S S I A N . C O M / A G I L E / S C R U M / S P R I N T S

ATLASSIAN

https://www.atlassian.com/agile/scrum/sprints


@ C H R I S T H A L I N G E RH T T P S : / / W W W . AT L A S S I A N . C O M / A G I L E / S C R U M / S P R I N T S

https://www.atlassian.com/agile/scrum/sprints


@ C H R I S T H A L I N G E RH T T P S : / / W W W . AT L A S S I A N . C O M / A G I L E / S C R U M / S P R I N T S

https://www.atlassian.com/agile/scrum/sprints


A STORY…

@ C H R I S T H A L I N G E R



ZERO

@ C H R I S T H A L I N G E R



@ C H R I S T H A L I N G E RH T T P S : / / E N . W I K I P E D I A . O R G / W I K I / E S C A P E _ A N A LY S I S

https://en.wikipedia.org/wiki/Escape_analysis


KNOW YOUR COMPILER OPTIMIZATIONS
AND

DON’T BE TOO SMART

@ C H R I S T H A L I N G E R



HTTPS:/ /EN.WIKIPEDIA.ORG/WIKI/OPTIMIZING_COMPILER

@ C H R I S T H A L I N G E R

https://en.wikipedia.org/wiki/Optimizing_compiler


DATA CENTER ELECTRICITY USAGE

@ C H R I S T H A L I N G E R



@ C H R I S T H A L I N G E RH T T P S : / / W W W . G O O G L E . C O M / A B O U T / D ATA C E N T E R S / R E N E W A B L E /

https://www.google.com/about/datacenters/renewable/


@ C H R I S T H A L I N G E RH T T P S : / / W W W . G O O G L E . C O M / A B O U T / D ATA C E N T E R S / R E N E W A B L E /

https://www.google.com/about/datacenters/renewable/


@ C H R I S T H A L I N G E RH T T P S : / / W W W . N AT U R E . C O M / A R T I C L E S / D 4 1 5 8 6 - 0 1 8 - 0 6 6 1 0 - Y

https://www.nature.com/articles/d41586-018-06610-y


THE GOOD…

@ C H R I S T H A L I N G E R



@ C H R I S T H A L I N G E RH T T P S : / / W W W . G O O G L E . C O M / A B O U T / D ATA C E N T E R S / R E N E W A B L E

GOOGLE

https://www.google.com/about/datacenters/renewable


@ C H R I S T H A L I N G E RH T T P S : / / T W I T T E R . C O M / U H O E L Z L E / S TAT U S / 1 1 7 7 6 9 2 0 3 0 6 9 0 0 5 8 2 4 0

https://twitter.com/uhoelzle/status/1177692030690058240


@ C H R I S T H A L I N G E RH T T P S : / / A W S . A M A Z O N . C O M / A B O U T - A W S / S U S TA I N A B I L I T Y

AMAZON

https://aws.amazon.com/about-aws/sustainability


@ C H R I S T H A L I N G E RH T T P S : / / B L O G S . M I C R O S O F T. C O M / O N - T H E - I S S U E S / 2 0 1 9 / 0 4 / 1 5 / W E R E - I N C R E A S I N G - O U R - C A R B O N - F E E - A S - W E - D O U B L E - D O W N - O N - S U S TA I N A B I L I T Y /

MICROSOFT

https://blogs.microsoft.com/on-the-issues/2019/04/15/were-increasing-our-carbon-fee-as-we-double-down-on-sustainability/


THE BAD…

@ C H R I S T H A L I N G E R



@ C H R I S T H A L I N G E RH T T P S : / / W W W . I E A . O R G / S TAT I S T I C S /

INTERNATIONAL ENERGY AGENCY

https://www.iea.org/statistics/


@ C H R I S T H A L I N G E RH T T P S : / / W W W . I E A . O R G / S TAT I S T I C S /

INTERNATIONAL ENERGY AGENCY

https://www.iea.org/statistics/


@ C H R I S T H A L I N G E RH T T P S : / / W W W . G O O G L E . C O M / A B O U T / D ATA C E N T E R S / R E N E W A B L E /

https://www.google.com/about/datacenters/renewable/


@ C H R I S T H A L I N G E RH T T P S : / / S U S TA I N A B I L I T Y. G O O G L E / P R O J E C T S / M A C H I N E - L E A R N I N G /

https://sustainability.google/projects/machine-learning/


@ C H R I S T H A L I N G E RH T T P S : / / S U S TA I N A B I L I T Y. G O O G L E / P R O J E C T S / M A C H I N E - L E A R N I N G /

https://sustainability.google/projects/machine-learning/


@ C H R I S T H A L I N G E RH T T P S : / / S U S TA I N A B I L I T Y. G O O G L E / P R O J E C T S / M A C H I N E - L E A R N I N G /

https://sustainability.google/projects/machine-learning/


@ C H R I S T H A L I N G E RH T T P S : / / S U S TA I N A B I L I T Y. G O O G L E / P R O J E C T S / M A C H I N E - L E A R N I N G /

https://sustainability.google/projects/machine-learning/


A TWITTER EXAMPLE…

@ C H R I S T H A L I N G E R



movingavg(10)

-3.5%

Total: -6.9%
-3.4%

TWEET SERVICE: ALLOCATED BYTES/TWEET

C2       Graal       Autotune      @ C H R I S T H A L I N G E R



TWEET SERVICE: PS SCAVENGE CYCLES
movingavg(60)

-3.4%
-3.5%

Total: -6.9%

C2       Graal       Autotune      @ C H R I S T H A L I N G E R



TWEET SERVICE: LATENCY P99
movingavg(10)

C2       Graal       Autotune      @ C H R I S T H A L I N G E R



TWEET SERVICE: LATENCY P99
integrate()

-19.9%
-8.1%

Total: -28.0%

C2       Graal       Autotune      @ C H R I S T H A L I N G E R



TWEET SERVICE: USER CPU TIME

-12.0%
-6.2%

Total: -18.2%

movingavg(10)

C2       Graal       Autotune      @ C H R I S T H A L I N G E R



18% FEWER MACHINES AND LESS ELECTRICITY

@ C H R I S T H A L I N G E R



@ C H R I S T H A L I N G E RH T T P S : / / W W W . C C N . C O M / W P - C O N T E N T / U P L O A D S / 2 0 1 8 / 0 5 / B I T C O I N - M I N I N G - A S I C . J P G

https://www.ccn.com/wp-content/uploads/2018/05/bitcoin-mining-asic.jpg


@ C H R I S T H A L I N G E RH T T P S : / / T W I T T E R . C O M / D I G I E C O N O M I S T / S TAT U S / 1 1 7 8 3 2 1 8 9 5 2 9 4 4 5 9 9 0 4

https://twitter.com/DigiEconomist/status/1178321895294459904


78.27 TWH PER YEAR

@ C H R I S T H A L I N G E RH T T P S : / / W W W . C B E C I . O R G

CAMBRIDGE BITCOIN ELECTRICITY CONSUMPTION INDEX

https://www.cbeci.org


H T T P S : / / W W W . C B E C I . O R G

CAMBRIDGE BITCOIN ELECTRICITY CONSUMPTION INDEX

https://www.cbeci.org


H T T P S : / / W W W . C B E C I . O R G

CAMBRIDGE BITCOIN ELECTRICITY CONSUMPTION INDEX

                17.4 million                     101 million
31.5 million                                                     11.4 million

https://www.cbeci.org


@ C H R I S T H A L I N G E RH T T P S : / / W W W . C B E C I . O R G

https://www.cbeci.org


@ C H R I S T H A L I N G E RH T T P S : / / W W W . C B E C I . O R G

https://www.cbeci.org


@ C H R I S T H A L I N G E RH T T P S : / / W W W . C B E C I . O R G

https://www.cbeci.org


@ C H R I S T H A L I N G E RH T T P S : / / C H A R T S . B I T C O I N . C O M / B T C / C H A R T / P R I C E

https://charts.bitcoin.com/btc/chart/price


@ C H R I S T H A L I N G E RH T T P S : / / W W W . T R U S T N O D E S . C O M / 2 0 1 8 / 0 4 / 2 6 / B I T C O I N - M I N I N G - C O S T S - J U S T - 3 0 0 0 - C H I N A - 5 0 0 - V E N E Z U E L A - 4 7 0 0 - U S A

https://www.trustnodes.com/2018/04/26/bitcoin-mining-costs-just-3000-china-500-venezuela-4700-usa


RANKING

1. Venezuela
2. Trinidad and Tobago
3. Uzbekistan
…
n-2. Bahrain
n-1. Niue
n. South Korea

@ C H R I S T H A L I N G E R

$531
$1,190
$1,788

…
$16,773
$17,566
$26,170



PERFORMANCE TUNING HAS AN IMPACT

@ C H R I S T H A L I N G E R



S T O P  E V E R Y  N O W  A N D  T H E N
A N D

T H I N K  A B O U T  T H E  I M PA C T  O F  Y O U R  W O R K




