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LaTeX Microservice in Serverless

Is cache up to date?
Did other function edit file of this client?

@ (& —_—
®

HTTP Queuing Function Sandbox

- Gateway_> Scheduling BB [ ] ‘ @

Function Sandbox

-

K Check storage? Rebuild PDF? /

Serverless Service Standard Microservice

x Cached function state is not reliable ° Persistent caching

x Request context has no influence on scheduling ° Load balancing with sticky sessions
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Obs: Stateless functions can be a limiting abstraction.
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Cloud Service Models

laas Caa$ Faa$
i[m]: Persistent Persistent 4 Ephemeral )
$ Provisioned Provisioned Pay-as-you-go
"'Q Manual, Semi-automatic, Automatic,
minutes seconds to minutes \_ mstosecs

— Persistent, Persistent, Ephemeral,
-t
-— local local remote
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Q: Is persistent state incompatible with ephemeral resources?
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POSIX Process Model

Fork

>

Thread Thread Thread Thread Thread Thread

IPC API < IPC IPC API

Ephemeral resources may be preempted but state is not lost!
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Cloud Process .
Durable state of a container and ephemeral compute of serverless.

laas Caas Praa$ FaaS
E Persistent Persistent /Ephemeral Ephemeral I
$ Provisioned Provisioned Pay-as-you-go Pay-as-you-go
@‘ Manual, Semi-automatic, Automatic, Automatic,
minutes minutes & seconds \ seconds seconds /

= Persistent, Persistent, Persistent, Ephemeral,
—
- local local local remote
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Cloud Process Model

Cloud Process

Process Controller

Thread Thread Thread Function Function Function

Communication Channel

IPC API

Btutahie s premes bixd tme G hitiaetdd ghatds ivdogagesacess.
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Serverless Instance Lifecycle

&2 __w |dle period —
Invoke > W-\ea iA1=l - Invocations <4
Faa$S
Timeout

_KILLED oo
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Serverless Instance Lifecycle

&) __w |dle period —
Invoke > WiNSRUNAW ¥ |nvocations <4—
Faas
Timeout
KILLED =
&) __w |dle period —
Invoke > WLXSINNYT W ¥ |vocations <4— IDLE
Praa$S i& Kill \@Swap In % Swap out i
® .
REELY = 'nvocation Y~ gayyryrr
\ /

e Remove swapped state
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Praa$S API

invoke([pid destination], function, data)

Store in

state
state(key, data)

. Future data = state(key)
Time processes
IPC send(pid destination, key, data)
P > data = recv([pid source], key)

Space

PraaS generalizes over FaaS and captures stateful services.




ST o 28 Qe . ETHziirich

spcl.ethz.ch

PraaS Platform Architecture

REST Interface

Control Plane

‘ Server Server
% - ---- Process Process
- <- > <4-t-=-=-=-- -—=>
Direct  State
Invocation
Swap Storage Mail Box
1 1 ) D] D
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PraaS in Practise

Direct Serverless Process
Invocations ..., Local State )
[us, ms] EE Access [ns, us] RAM‘;
— B T 44— M
Ephemeral Compute State
Inter-Process
Communication [us]
1 Local State |
: : RAM(
5 = A ’
. ) [TITIT ) <_>ccess [ns USJ (. |
Ephemeral Compute State
Praa$S Serverless Process
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() spcl/Praas

Applications can use multiple processes
Each process can host multiple functions
Intra-process comm. over POSIX queues

Inter-process is provider defined
o (TCP in our prototypes)

Two prototypes:
o AWS Fargate
o Knative (Kubernetes)
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Benchmark: LaTeX Microservice

Lambda, 1769 MiB B Praas, 0.25 vCPU B PraaS, 1 vCPU

Lambda, 443 MiB
B PraaS, 0.50 vCPU s PraaS, 2 vCPU

Lambda, 885 MiB Lambda, 3538 MiB
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Microbenchmarks Evaluation

Data Plane Invocations
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PraaS matches PaaS TCP for a no-op function.
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Microbenchmarks Evaluation

Inter-Process Communication
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B PraaS Send-Recv Redis . AWS S3

Reduced latency compared to S3 (77%-99%) and Redis (39%-93%).
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)

laas Caas Praa$ FaaS

i[m]: Persistent Persistent /Ephemeral Ephemeral I
$ Provisioned Provisioned Pay-as-you-go Pay-as-you-go
@‘ Manual, Semi-automatic, Automatic, Automatic,

minutes minutes & seconds \ seconds seconds /
=== Persistent, Persistent, Persistent, Ephemeral,
=
-— local local local remote

Thank You!



