Seventh International Workshop on Serverless Computing (WoSC7) 2021
https://www.serverlesscomputing.org/wosc7/papers/p5

SFL: A Compiler for Generating
Stateful AWS Lambda
Serverless Applications

Lukas Brand Markus Mock
s-lboranl@haw-landshut.de mock@haw-landshut.de
University of Applied Sciences Landshut University of Applied Sciences Landshut

Landshut, Germany Landshut, Germany



How can we allow for

- stateful -
- easy to develop -
- in an existing cloud (AWS)-

serverless applications?
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Stateful Serverless Application Example
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Stateful Serverless Application Example
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Stateful Serverless Application Example

Statics {
Boolean dataExists
String databaseName
global String trainingParameters
String trainingResults
1
Functions {
CheckData<python3_8>(dataExists) ~!{#... }!~
UpdateDataInDB<python3_8>(databaseName) ~!{# ... }!~
MapAndOutlierRemoval<python3_8>(databaseName) ~!{#...}!~
TrainModel<python3_8>(trainingParameters, databaseName,
StoreResults<python3_8>(trainingResults) ~!{#...}!~
t
StateCode {
Start() {
dataExists = false
databaseName = "ConfiguredDatabase"

non

trainingResults =

Checkbata()

if (dataExists = false) {
UpdateDataInDB()
MapAndOutlierRemoval()

}

TrainModel()

StoreResults()

trainingResults) ~!{# ... }!~
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SFL Language

SFL Code

Statics {
Integer x
}

Functions {
ComputeFunction<python3 8>(x)
~|{
#This does heavy
computation

1~
}

StateCode {
Start() {
x=0
while(x < 10) {
ComputeFunction()
X=X+1
}
}
}

E AWS Cloud
AWS Step Functions workflow
Start
' + ™
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Choice —>»{Lambda Ref
. J - J
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l \ J
End

Step Function

[/\>
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2

[\

InlineCalculation

2
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Asynchronous Lambda Functions

E AWS Cloud
/" external App N o000
Stateful Serverless App
Event "Task-e5ac8996-2072-45f6-991a-a8ce301a3187"
"Parameters" : {
Start "FunctionName" : |"${FunctionAwWrapperRef}",
"Payload" : {
v ¢ "taskToken.$" : "$$.Task.Token",
____-_Ea_U§e__-__) "Input.$" : |u$n
Lambda Ref }
continue m b
+ "Next" : "Cholce-732060a2-2348-4568-b13b-118d962c34f5",
asynchronous " . . : . .
=N Resource" :|"arn:aws:states::: lambda:invoke.waitForTaskToken",
End "Type" : "Task"
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SFL Build Pipeline

AWS SAM Definitions

o\

Lambda
Functions

m—

>_

Step Function Language  Step Function Language | Step Function AWS SAM Cloud Formation :
Stateful App Definition CLI Build Tool ; StateMachine : coe T

! additional required b
Cloud Infrastructure
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Evaluation

Manual implementation of the same applications on Azure

import azure.durable_functions as df

Statecode { def orcr.lestrator_function(context: df .DurableOrchestrationContext):
X: 1int = @

Start() { d: float = x + 1

s: str = "zero"
X =0

while < 10:
d =x+1 A R A
yield context.call_activity('FunctionA', x)

S "zero"

< b:
Whl-l..e(X < 1@) { FunctlonA() } yield context.call_activity('FunctionB', d)

while(d < 6) { FunctionB() } L vent
Whi-l.e(s ?é "ten") { FunCtionC() } yield context.call_activity('FunctionC', s)

return {"x": x, "d": d, "s": s}

main = df.Orchestrator.create(orchestrator_function)
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Evaluation Applications

Our compiler was used to create 2 microbenchmarks on AWS

Empty Example Busy Example

00
o0
Functions {

Functions { FunctionA<python3_8>(x) ~!'{
i=20

FunctionA<python3_8>(x) ~!{ while i < 1_000_000 :

X =X + 1 y R T |

bin
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Empty Example

Total: Empty Example - Breakdown: Empty Example
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Busy Example

Total: Busy Example Breakdown: Busy Example
.
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Thank you for your
attention!



