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Serverless FaaS- BaaS

A Functionas-a-Servicet Backendasa-Service

AWS S3
| | > fll]JText-to-Speech
function
Translate

FaaS BaaS
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Cloud providers offer variomsanaged BaaS services

BaaS service AWS GCP
S2T AWS Transcribe  GCP Speech-To-Text
T2S AWS Polly GCP Text-To-Speech

Translate AWS Translate GCP Translation
OCR AWS Textract GCP Vision




ResearcliChallenges

: extract
A Lack of complex BaaS services

A Create a composite BaaS service by pipelining several BaaS services
A Limited BaaScomposition
A limited due to the limited package size
A Performancebottleneck translate
A OCR is restricted to a single pdfgeonly

A restrictedHDDspacewithin the function.

synthesize
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BaaS Servidéharacteristics

A Dataaccessype
Y A
y value

A the input or output data is submittedspayload

A byreference

input

«

_> S

BaaS service

| -
by ref

A the BaaS service receives or returns a reference to the object storage
A Features
A data format
A audio, text, pdf, or image
A natural language
A 9y3IftAaKZ DSNX¥IYyZ X
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BaaServicdimitations

A Convert only one feature

A either data format, or

A the natural language

A but not both
A Problemsize

A Requestsvhose problensize isabove the thresholdare rejected
A Number of requests

A Throughput

A restricts thenumber of requests FOR a given time peri@g., in a minute)
A Concurrency

A restricts thenumber of active requests at the moment

gl 11/12/2023



Requirementand OurApproaches

Limitation Requirement  Our approach
1 1 feature n features composite BaaS
2 problem size scale problem split-merge

3 throughput & concurr. scale requests

federation
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Real Life Use CadeequireComposition

extract

(S [ &
A Blind people L\‘ 5

A Listeninstead of reading
Ah/w T ¢H{

A In anotherlanguage translate
Ah/w M NyYatragsS I ¢H

synthesize
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ComposeNith AFCL

A

o I

h/w M GNXyatlraS M ¢H{

Wrap Baas intéaaS

Asequenceof three functions

A Extract

A Translate

A Synthesize

AbstractFunctionChoreograpy.anguage

A Ristovetald > Ly |
[ Fy3dzZ- 38 F2NJ aSNUSNI Saa
2021, https://doi.org/10.1016/].future.2020.08.012

Run withxAFCL

A S.Ristoet al.,, "xAFCLRun Scalable Function
Choreographies Across MultiffeaSSystems,1EEE

Transactions on Services Computivg. 16, no. 1, pp.

711-723, 1 JanFeb. 2023doi:
10.1109/TSC.2021.3128137.
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- function:

name: "extract"
datalns:
- name: "pdfEN"
dataOuts:
- name: "textEN"
- function:
name: "translate"
datalns:
- name: "inputFile"
source: "extract/textEN"
dataOuts:
- name: "textDE"
- function:
name: "synthesize"
datalns:
- name: "inputFile"
source: "translate/textDE"
dataOuts:

- name: "speechDE"

extract

translate

synthesize



https://doi.org/10.1016/j.future.2020.08.012

TwoCompositeBaaSservices

h/w Ih GNF y.
AFClpdf2SpeechDE

H {

A Splitpdfinto pages

A Mergethe audio files
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Collectfile URLs

Mergethe audio files

collect
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TwoCompositdBaaSservices

# loop body with function specifications

- function:
name: "split"
datalns:
- name: "inputFile"
dataOuts:

- name: "files"
type: "collection'
- name: "filesCount"
parallelFor:
name: parallelFor
datalns:
- name: "files"
type: "collection”
source: "split/files"
constraints:

- name: "distribution"
value: "BLOCK(1)" —
loopCounter:
from: "@"
to: "split/filesCount" —
step: "1"
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dataOuts:
- name: "audioFiles"
type: "collection”
source: "synthesize/outputFile"
constraints:
- name: "concurrency" _
value: "5"
- function:
name: "merge"
datalns:
- name: "inputFiles"
type: "collection”
source: "parallel/audioFiles"
dataOuts:
- name: "outputFile"
type: "string"




Individual BaaS Service Execution Time

AWS —o— GCP AWS —— GCP

40

30

20

synthesis time (s)

recognition time (s)

10

0 0
15 30 60 120 375 750 1500 3000
speech length (s) text length (chars)
A Peechto text Textto speech
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completion time (s)

AFCL WorkflowsCharacteristics

—+— AWS —o— GCP 50
40
20 5
5
Z 30
g
10 g 20
g 10
—— AWS —— GCP
0 0
Split Extract Translate Svnthesize Merge Collect Transcribe Translate Svnthesize Merge
pdf2SpeechDE speech2SpeechDE
Download Upload
Functi Inst BaaS
URCHon - INSHANCES =R data [MB] _files data [MB] ¢
Split 1 1 0.645 25 0.65
Extract 25 1 0.026 1 ~ 0 v
Translate 25 1 ~ 0 1 ~ 0 v
Synthesize 25 1 ~0 1 2.5 v
Merge 1 25 62.5 1 62.3

Total 77 29 63.17 29 65.45 13




