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Planetary
Atmospheres

Credits: NASA/JPL-Caltech/SwWRI/MSSS/
Gerald Eichstadt /Sean Doran © CC NC SA
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Clouds and Clouds
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Definitions
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Complex Systems
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A cloud
physics
example
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A cloud
computing !
example
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Chaos and Chaotic
Systems
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A cloud
computing
example

Photo by Jon Tyson on Unsplash

D<A LTechnologies


https://unsplash.com/@jontyson?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/photos/FlHdnPO6dlw?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

/A A A A ARV AN ARF AEP AR 4
/[ [/ !/ /1 L LSS/
/[ [/ /I /L L L LSS/

/
/
/

/
/
/
/
/
/
/
/
/
/
/
[
[

/
/
/
/

VAR AR SR AR AR AR A IR AEF 4
/AR A AR A AR SR AR AER N 4
AN S AR AR AN AEF AEF AEF dE 4
/! [/ [/ /1 /LSS 7/
/! [/ [/ 1/ /7 L7/
/A A SR AR AR AEP IF IR 4ER 4
A Y AR AR AR AP ANF AR 4 4
/[ [/ [/ 1/ [/ 7 LSS/
A Y SR AR AR AR AR P A 4
VAR B SR AR AR SR ANP AER AR 4
A S A SR AR AP AR AP AEF 4
[ [/ [/ [/ /7 s/
/AN S SR AR SR AR GNF AEF dER 4
A A AR AR AR ARP dEF AR IR 4

/
/

/
/
/
/
/
/
/

/
/
/

/
/
/

/
/
/

/

/
/
/
/
/

/
/
/
/

Patterns

/
/
/

D<A LTechnologies -

¢

A T A

/

W @ @nimbinatus (hachyderm)

ed.

ills) Copyright © Dell Inc. All Rights Reserv:



YW @ @nimbinatus (hachyderm)
L

A cloud
physics
example

Photo by Jordan Steranka on Unsplash ¥
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A cloud
computing
example
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L earning from clouds
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OBSERVATIONS AND DATA

Understanding
chaotic systems
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Observations
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Experiments
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Observation and Experimentation

Build
Destroy
Repeat

Mindful Chaos
Experimentation Experiments
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HOW WE MAKE SENSE OF THINGS

Modeling and
predicting
behavior
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Data in, data
out
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Scale
matters
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Modeling in computing systems

UML TLA+ Alloy
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TLA+
example
(truncated)

From https://
www.hillelwayne.com/
modeling-deployments/

variables
servers = {"s1", "s2", "s3"},
load_balancer = servers,

update_flag = [s \in servers |[->

FALSE],
updated = [s \in servers |->
FALSE] ;

define
SameVersion ==
\A x, y \in load_balancer:
updated[x] = updated[y]

ZeroDowntime ==
\E server \in load_balancer:
updated[server] /= UPDATING
end define

fair process update_server \in
servers
begin
Update:
await update_flag[self];
updated[self] := UPDATING;
FinishUpdate:

28 Copyright © Dell Inc. All Rights Reserved.

updated[self]
end process;

:= TRUE;

fair process start_update =
"start_update”

begin

StartUpdate:
load_balancer := {"s1"};
update_flag := [s \in servers

| ->
IF s = "s1" THEN FALSE ELSE
TRUE] ;
Transition:
await \A s \in (servers \
load_balancer):
updated[s] = TRUE;
load_balancer := servers \
load_balancer;
update_flag["s1"]
Finish:
await updated["s1"] = TRUE;
load_balancer :=
load_balancer \union {"s1"};
end process;

:= TRUE;
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TLAT | variables
cXarmpie servers = {"s1", "s2", "s3"},
(truncated)

load_balancer = servers,

S update_flag = [s \in servers |-> FALSE],
www.hillelwayne.com/ updated = [s \in servers |-> FALSE];

modeling-deployments/
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TLA+
example
(truncated)

From https://
www.hillelwayne.com/
modeling-deployments/

define
SameVersion ==
\A x, y \in load_balancer:
updated[x] = updated[y]

ZeroDowntime ==
\E server \in load_balancer:

updated|[server] /= UPDATING
end define
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TLA+
example
(truncated)

From https://
www.hillelwayne.com/
modeling-deployments/

fair process update_server \in servers

begin
Update:

await update_flag[self];

updated|[self]
FinishUpdate:
updated|[self]
end process;

:= UPDATING;

:= TRUE;

D<A L Technologies



YW @ @nimbinatus (hachyderm)
L

TLA+
example
(truncated)

From https://
www.hillelwayne.com/
modeling-deployments/

fair process start_update = "start_update”
begin
StartUpdate:
load_balancer := {"s1"};
update_flag := [s \in servers |->

IF s = "s1" THEN FALSE ELSE TRUE];
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TLA+
example
(truncated)

From https://
www.hillelwayne.com/
modeling-deployments/

Transition:
awalit \A s \in
(servers \ load_balancer):
updated[s] = TRUE;
load_balancer := servers

\ load_balancer;
update_flag["s1"] := TRUE;
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TLA+
example
(truncated)

From https://
www.hillelwayne.com/
modeling-deployments/

Finish:
await updated["s1"] = TRUE;
load_balancer := load_balancer
\union {"s1"};
end process;
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ERRORS, LIMITATIONS, AND KNOWLEDGE

Working with ana
around chaotic
systems
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Models
aren’t
perfect
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Model less
complex
things first
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Models have
limitations
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SOME FINAL THOUGHTS

Putting it all together
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Embrace failure
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Trust your experience
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