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✘ Human anomaly detector

✘ Correlation is awkward

✘ Copious data, low fidelity
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• Wide variety of products

• Log files

• …more log files





index.js:65 500 Server Error



index.js:65 it’s broke fam



A R E A S  F O R  
I M P R O V E M E N T



A R E A S  F O R  
I M P R O V E M E N T

✘ Developers write bad logs



A R E A S  F O R  
I M P R O V E M E N T

✘ Developers write bad logs

✘ Logs lack context



A R E A S  F O R  
I M P R O V E M E N T

✘ Developers write bad logs

✘ Logs lack context

✘ Text logs lack fidelity
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P E R F O R M A N C E  A N D  
S C A L E

I N C R E M E N T A L  P R O C E S S I N G  G I V E S

http://riemann.io



N E T W O R K  M O N I T O R I N G  A S  A  S T R E A M I N G  A N A L Y T I C S  P R O B L E M  
G U P T A ,  E T  A L ,  H O T N E T S ’ 1 6

“Sonata can capture 95% of all traffic pertaining to the query, while 
reducing the overall data rate by a factor of about 400 and the number 

of required counters by four orders of magnitude.” 
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✘ “You’re asking me to program my monitoring system?”

✘ New paradigm, new concepts: windows, triggers, partitioning, etc

✘ Our goal is not to make Hadoop easier/better/faster
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– D O N A L D  K N U T H ,  1 9 8 3

“Instead of imagining that our 
main task is to instruct a computer what to do, let us 

concentrate rather on explaining to human beings what 
we want a computer to do.” 

http://roxygen.org/knuth-literate-programming.pdf

http://roxygen.org/knuth-literate-programming.pdf


J U P Y T E R ,  M A T H E M A T I C A
I N T E R A C T I V E  R E P L S  W I T H  H I S T O R Y  A N D  P R O S E

https://www.wolfram.com/mathematica/http://jupyter.org/
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http://play.witheve.com/#/examples/bar-graph.eve

http://play.witheve.com/#/examples/bar-graph.eve
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• "Literate programming forces you to consider a human audience."

• "The human brain is wired to engage with and remember stories."

• "...literate programming encourages the programmer to arrange [programs] 
in a way that makes narrative sense."

• “…you don't really understand something until you explain it to someone 
else."

https://github.com/witheve/rfcs/blob/master/proposed/syntax.md#program-structure

https://github.com/witheve/rfcs/blob/master/proposed/syntax.md#program-structure
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➡ Pipeline execution

➡ Agent-to-platform discovery
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P R O D U C E R / C O N S U M E R

C O N S U M E R

events demand

File.stream!(“/tmp/words.txt”)
|> Flow.from_enumerable()



subscribe with  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events demand

File.stream!(“/tmp/words.txt”)
|> Flow.from_enumerable()
|> Flow.flat_map(&String.split/1)
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events demand

File.stream!(“/tmp/words.txt”)
|> Flow.from_enumerable()
|> Flow.flat_map(&String.split/1)
|> Flow.partition()



subscribe with  
demand

E L I X I R  G E N S TA G E  &  F L O W
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P R O D U C E R / C O N S U M E R

C O N S U M E R

events demand

File.stream!(“/tmp/words.txt”)
|> Flow.from_enumerable()
|> Flow.flat_map(&String.split/1)
|> Flow.partition()
|> Flow.reduce(&Map.new/0,
     &(Map.update(&2, &1, 0, 
           fn c -> c+1 end)))



subscribe with  
demand

E L I X I R  G E N S TA G E  &  F L O W

P R O D U C E R

P R O D U C E R / C O N S U M E R
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events demand

File.stream!(“/tmp/words.txt”)
|> Flow.from_enumerable()
|> Flow.flat_map(&String.split/1)
|> Flow.partition()
|> Flow.reduce(&Map.new/0,
     &(Map.update(&2, &1, 0, 
           fn c -> c+1 end)))
|> Enum.to_list()
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where(type: ["disk", "free", "percent"])
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S E E K I N G  D O M A I N - S P E C I F I C  A B S T R A C T I O N S

where(type: ["disk", "free", "percent"])
|> by([:host, :mount])
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where(type: ["disk", "free", "percent"])
|> by([:host, :mount])
|> ewma
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where(type: ["disk", "free", "percent"])
|> by([:host, :mount])
|> ewma
|> threshold(below: 10.0)
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where(type: ["disk", "free", "percent"])
|> by([:host, :mount])
|> ewma
|> threshold(below: 10.0)
|> forward(:on_call_alert)
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where(type: ["disk", "free", "percent"])
|> by([:host, :mount])
|> ewma
|> threshold(below: 10.0)
|> forward(:on_call_alert)
|> draw(:table)
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where(type: ["disk", "free", "percent"]) 
|> by([:host, :mount]) 
|> ewma 
|> history(minutes: 30)
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✓ Literate programs make for good collaboration

✘ Our vision is ahead of the organization

✘ Stream processing is just the means, not the end

✘ Much more research is needed



https://git.io/vQIgp
R E F E R E N C E S

https://git.io/vQIgp
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W H Y  E L I X I R ?

✓ Familiarity

✓ Meta-programming

✓ Transparent, low-latency runtime

✓ Our ops time/budget is small

✓ Generic Erlang/Elixir pitch, “let it 
crash”, etc



M U S K E T E E R :  A L L  F O R  O N E ,  O N E  F O R  A L L  I N  D A T A  P R O C E S S I N G  S Y S T E M S  
G O G ,  E T  A L ,  E U R O S Y S  ’ 1 5

“For small inputs (≤ 0.5GB), the Metis single-machine MapReduce 
system performs best. This matters, as small inputs are common in 

practice: 40–80% of Cloudera customers’ MapReduce jobs and 
70% of jobs in a Facebook trace have ≤ 1GB of input.”


