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The Journey from Code to Cloud

o Therise of cloud-native applications has transformed how we build and deploy
software.

o Modern applications require seamless integration, rapid scalability, and reliable
deployment strategies.

o Kubernetes has emerged as the de facto standard for orchestrating these complex,
cloud-native deployments.
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enges in Cloud Integration

Multiple Services: Cloud integration often involves numerous services and APIs that
must work together.

Dynamic Environments: Cloud environments are highly dynamic, with containers and
microservices adding layers of complexity.

Configuration Overhead: Managing deployment configurations, scaling, and
monitoring can be intricate and time-consuming.

Security and Compliance: Ensuring secure data flow and compliance across various

cloud components is challenging.



Ballerina : A technology for
simplifying cloud integrations....
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What is Ballerina?

Open source, cloud-native technology optimized for integration

Developed by WS02 since 2016 and first released in February 2022

Rich ecosystem of different services, data formats, and connectors

Edit/view source code textually or graphically as sequence diagrams and flowcharts
Built-in, easy and efficient concurrency with sequence diagrams and safety primitives

o O O O O
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Ballerina is about cloud-native integrations

©)

O
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Ballerina: More than just a programming language; it's a full
framework.

Other Languages:
o Many languages exist (C, C++, C#, Python, Java, Go, etc.).

o These are general-purpose and not specifically focused on integrations or
API creation.

Importance of Abstractions:
o Right level of abstraction, natural to the problem, is crucial.
Ballerina provides clear and clean abstractions/tools for integration.

Built on existing technologies and not a research product.



Ballerina provides right abstractions for ...

Data
Representing the data - shape of data, separation from code (behavior)
Manipulating data
Communicating data

Network

- Communicating data across different clients and services via different

network protocols
Concurrency

- Concurrency safety during application scaling and inherently concurrent
operations on data

Baierina



Development / Maintenance



VS Code as tooling with familiar toolset

.se/'él’
= L 4
JAEGER 4 | sm ot GitLab
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¢

GitHub
A ‘ - "e rl na Bitbucket
ZIPKIN -‘l
Stack |
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“\ circleci
7.. _%. seins
docker ‘;

Bamboo
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Write the first Ballerina package
o Usebal new command

bal new <package-path> [-t |--template <template-name> ]

E.g.

o bal new hello-world - Creates a package with main function
o bal new hello-world -t service - Creates a package with service template

o bal new hello-world -t lib - Creates a package with library template

Baiierina Reference: https://ballerina.io/learn/cli-commands/#package-commands

SwanLake
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https://ballerina.io/learn/cli-commands/#package-commands

Structure of Ballerina package

hello-world

.devcontainer. json
.gitignore
Ballerina.toml
main.bal

1 directory, 4 files

Not Ballerina Specip‘-c : Contains comeiguro(tion files to
t:onﬁgure_ o dev environment in o docker container

Not Ballerina Speci‘}-c : speci{-*-es In‘ten‘tiona\“y untracked files
that it should ignore like conﬁgs, build artifeats.

Identifies the dir‘ec‘tory as o Ba“e_r]r\a Po\ckage_. It contains
all the wmeta information needed to build the package.

Ba“er‘ina source ﬁle.

Baiierina Reference: https://ballerina.io/learn/package-references/#package-layout
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Integration Designer - REST
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Integration Designer - GraphQL

" types.bal " ] = 33 types.bal Diagram X > <> D -
R types.bal eview )
1 import ballerina/graphql; @ @ movie_rating_system
2 import ballerina/graphql.dataloader;
i import ballerina/constraint; GraphQL Designer Type < || A oRartions v
5 > isolated service class Movie {~
61
62
63 > public isolated service class Director {
85 } =
86
87 > public isolated service class User {-
15 )
116
117 # Description.
118 public isolated service class Review {
119 private final string id;
120 private final string userId;
121 private final string movield; P O oirector
122 private final int score; O T A
123 (% private final string description; —J Movie 5 / Id 10!
124 2 /root id D! name String!
125 isolated function init(ReviewRecord reviewRecc @) movies [Moviel)t title String! bio String!
126 self.id = reviewRecord.id; P ) .
127 self.userld = reviewRecord.userld; Q@ users Iy vear Int!
128 self.movield = reviewRecord.movield; (3) diractors  [Directorl]t desdihion. TSR
129 self.score = reviewRecord.score; /
130 self.description = reviewRecord.descriptic (@) reviews  [Reviewl]! rating Float /
131 }
i ©) oddReview  Review director z
133 # The 1D of the review. E
134 # + return - ID of the review.
135 isolated resource function get id() returns @
136 O user
137 # The user who wrote the review. " ol
138 # + return - User who wrote the review.
visus name String
139 isolated resource function get user(graphql:Cc ¥
140 return getUserById(self.userld); \y emall String |
141 } O Review |
142 ;
143 # The movie that was reviewed. id |
144 # + return - Movie that was reviewed.
user
145 isolated resource function get movie(graphql:C movie m— i
146 return getMovieById(self.movieId); &
147 } score Int! =
148 ) ) I
149 # The score given by the user. description  String!
150 # + return - Score given by the user. +
151 isolated resource function get score() returns =
152

L1 -
ajie rl na 1 153 # The description of the review.
X ®0A Ballerina 2201.9.2 (Swan Lake Update 9) & 0

e & 127.0.0.1 § movie
Swan Lake




Graphical View

main.bal

ballerins

balleri

PR

string url;
string title;
string state;
string created

updated_

main()
github
header

appendRonTo

0
Hello\-World/pul
sheets:Client gsheets = auth: {tokej

sheets->appendRowToSheet ( spreadSheetId,

. . RowToSheet

url, le, te, prs
sets->appendRowToSheet (spreadSheetId, sheetName,

furl, state, created_at, updated_at]

.
3§ initial_samples* <  Ballerina SDK: 2201.3.2 (Swan Lake Update 3) @ 1A 2 4 Live Share
Banerina
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In-Sync Documentation

hl_media_service.bal X
ial_media_service.bal > {} service /social\-media

http:Client sentimentEndpoint = check

function init() r rns error?

ne 1

log:printInfo("Social

media service starte

function createlnterceptors()
return new ResponseErrorInterceptor

+ return -
fisualize
ion get users() returns User[]|e
cam<User, sql:Error?> userStream = soci
return from User user in userStream
user;

-'m.
-

Barnerina

default

/users Get all the users

/users Create a new user

/users/{id} Get a specific user

/users/{id} Delete a user

Schemas

/users/{id}/posts Get posts for a give user

/users/{id}/posts Create a post for a given user

17



Easy Data Transformations

T, main.bal Diagram X <P

L0%: Dort =88 R 73 rest_api_with_data_mapper

string sheetsAccessToken

string spreadSheetld = 7; = 7
ring spreadSheetld Data Mapper: ¢ . Y v (¥ Configure
string sheetName =
gsheetsClient : {token
D_TIER_4_VISA
(id) persons =
i 1001,
firstNom
¥ peron: Person -
& i O ® & ® w' weg

Nowa: 4trng 0 ® ® ®  fome”
iostNome:  string O ® oge’
one Nt O O O O courses*: mecon
country. atrng O] & ®  toCreans” it
@ O ®  vealype”: wrng
courses:  Coursell ®
r totalCredits total, record {string id; string name
int total +
rrollPerson(Person person, Cou o o
id: person.id.toString() + (isForeign ?
age: person.age, isForegn bockean @
fullName: person.firstName + + person. lastName,
yrses r var rsesitem courses
coursesI .id.startswWith
coursesitem.id + coursesIten.name, Modide Variables
coursesIten.credits .
O.TIER 6 VISA string ®
ET\oailiaFore 7 D TIER 4 VISA :
saType: isForeign 7 D_TIER_4_VISA ot s o

«rede totalCredit

/ http:List

w H A
Ba"erlna « ®0A0 W0 [B127.0041 5 teico @ Ballerina 2201.9.0 (Swan Lake Update 9) &3 0O




Better Debugging Experience

ey = A mainbal X
{ xplorer (OXE A main.ba
( Exp %

VARIABLES

< @ Fgeo

Loesl

Service /geodata

v resp: Response

0

o
=

»get
= resp.getsonPaylosd

Code Description

json
GClobal

atherData(

BREAKPOINTS
¥ main.bal
D0AD WO & Bollerna Debug (contd?) Ln38,Col1 Spaces:4 UTF-8 LF Ballerine  2201.7.2 (Swan Lake Update 7)



Everything under one roof

'GRPC §3kafka A

FTP Websub
SMQTT  Tcp R websocket Websubhub
)

{5 g
DA UDP  pestam FILE

Baierina
Swan Lake
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Ballerina Library

Barierina

SwanLake

§

k)

lang.array

lang fioat

lang. map

lang.runtime

lang transaction

auth

5 crypto

| oauth2

persist

test

o1 url

1 websubhub

220186

220186

220186

2201.86

2201.86

2100

262

291

1.6.0

29.0

2100

122

0.10.0

220186

240

1100

5

“ lang.boolean

lang.function

lang.object

lang.stream

lang.typedesc

! cache

edi

' graphql

jballerina.java

math.vector

observe

protobut

sql

uuid

xmidata

220186

220186

220186

220186

2201.86

37

120

110

2201.8.6

122

160

1120

240

170

270

§

lang.decimal

lang future

lang.query

lang.string

lang.value

cloud

- email

" grpe

o jballerina java.arrays

) mime

openapi

1 random

toml

| websocket

) xsht

220186

220186

220186

2201.86

2201.86

213

290

1.106

140

29.0

183

150

250

051

2101

260

“ lang.efror

“ langint

\

lang.regexp

§

lang.table

“ lang.xml

@ constraint

o) file

T

! websub

& yaml

220186

220186

220186

2201.8.6

2201.8.6

1.5.0

190

21012

2100

180

132

191

1.9

2.10.0

053
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Batteries included Ballerina connectors - 600+ Connectors

Baierina

SwanLake

¥ aayumftgas?

@ adobe.analytics

o amadeus. flightcreateorders

& api2padf

“ apple.appstore

® aws.dynamodb

< azure functions

B azure openaichat

B azure openaitext

azure timeseries

bisstats

vo botity

0 brexteam

#. capsulecrm

131

131

250

151

0412

A ably

@ adp paystatements

- amadeus.flightoffersprice

© apideck accounting

automata

< awslambda

L)

azure_cosmosdb

azure analysisservices

= azure.lotcentral

B azure openal deployment

© azure.gnamaker

@ beezup merchant

T bitbucket

2 browshot

# cdata.connect

@ cleverdata

161

210

420

151

120

151

> activecampaign

& adpworkerpayrolinstructions

1 amadeus flightofferssearch

© apideck lead

=

asb

&1 aws.redshift

@ ows.simpledd

E azure_eventhub

A azure. anomalydetector

B! azure openai embeddings

8 azure.sqidd

+ bitly

& bulksms

& cdata.connect driver

“ client.config

151

131

370

151

151

101

© apideck proxy

“ asyncapl.native handier

© avaza

& aws.redshift driver

® awssns

O azure_storage_service

i azure datalake

T azure keyvault

B! azure openai finetunes

A azuretextanalytics

3 brex.onboarding

& candid

B chaingateway

C cloudmersive barcode

210

430

181

160

101

151

o

151

151
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Model it once, persist anywhere

o e Entity i ip Diagram — [D Q EI] 08 ]

" model.bal M Entity Relationship Diagram X m

model > persist > § model.bal > §3 Submission
P n

import ballerina/time;
import ballerina/persist as _; 1

Entity Relationship Diagram X Collopse

type User record {|
readonly string id; PR
string username; e
string fullname; ' =
string role; ' ChollengesOnCaontesta -
Challenge[] challenge; 3 whe ceatedtme o
Contest|] moderatedContests; ey Crosengs L
Submission(] submissions; o st p— — o

1+ Prev weg

o syt

type Contest record {| i %l
N i Contest
readonly string id;
string title;
byte(] readmeFile; e streg s Submiainrl)

time;Civil startTime; brel)
time:Civil endTime; o Subrrasion
string imageUrl; PR, o S streg.
ChallengesOnContests[] challenges; * S T
Submission(] submissions; = gt 0 f . =
User moderator; ' A A &
I H Caeane Sy | 2 > 7 & ol i,
et [T i ot
26" type Challenge record {| = e ner
27 readonly string id; i
28 string title; s o &
29 time:Civil createdTime; i
30 bytel] templateFile; g 's}
31 5 byte(] readmeFile; . oo
32 string difficulty; ) —— ohit) L
33 byte[] testCasesFile; u
34} ChallengesOnContests(] contests; ool | |5 +
| User author; I e
36 Submission{] submissions; -

% Live Share Ballerina 2201.7.1 (Swan Lake Update 7)

Baierina
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Powerful Integration Tools

EDI ‘tool

He_al‘th
tool

Open4PI Tools
tool |

Strand
dump tool

Baierina

SwanLake

AsyncAPI
‘ool
\[Pro‘toc J

tool
67(‘&91«&[.
tool

24



Better Tests

Baierina Test Report ©) socialmediasvc

Code Coverage: 34%

=) e

(say ]
Module Name Total Functions @ ® /_';, Lines Covered Lines Missed Coverage Percentage
socialmediasvc 1 1 0 0 34 66 34%

Baierina

SwanLake
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In-built Al Assistant

-+ id = T
# + return -

Visualize
resource function delete users/[int id]() returns http:NoContent|error {

Baierina
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In-built Al Assistant

final http:Client sentimentEndpoint

Debug | Try it

) oo “-media @
More Actions...

Generate unit tests with copilot cument this

Document this AT test: Config{}
log:printInfo("Social media EENRE

} blic function testSentimentAnalysis() returns error? {
. . User userExpected = { id: 999, name: "foo", birthDate: {year:
// Service-level error intercepft i .
fsualize test:prepare(socialMediaDb) .when("queryRow").thenReturn(userExy
public function createlnterceptd
® http:Client socialMediaEndpoint = check new("localhost:9095/5s0¢
User userActual = check socialMediaEndpoint->/users/[userExpec

test:assertEquals(userActual, userExpected);

Baierina
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In-built Al Assistant

Barierina

SwanLake

utfie | ¥ 7 Auto Map

Create mapping using Al

PostWithMetal[]

id*: int

description “:  string

I
n: string
|

ng

string

ILnte: time:Date
|

et?: ZoneOffset
|
nt
I
int
day: int
hour?: int

minute?: int

second?: Seconds

@) v PostWithMeta[]
® ®  id*: int
© ® description *: string
O v meta ": record
tags “: stringl]
category *: string
o v created_date*: time:Date
O (:) utcOffset: ZoneOffset
O ‘[:; year": int
O /: month ": int
o O day*: int
8 (@) hour: int
(;\ minute: int

second: Seconds

28
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Build a self-contained executable (jar)

» datahandle bal build
Compiling source
anuruddha/datahandle:0.1.0

Generating executable
target/bin/datahandle. jar

- geo bal run
Compiling source
anuruddha/geo:0.1.0

Running executable

Baierina
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Ballerina Code to Cloud is designed to allow developers

to write code without thinking about the deployment

platform. )
N\

7

This greatly simplifies the experience f developing and
deploying Ballerina code |n thg‘cloud. It also enables
using cloud-native technologies easily without in-depth
knowledge.

Baiierina

Swan Lake



Build a Docker image

bal build --cloud=docker

Ballerina.tom
data bal
Dependencies.tom

. build -

piling source
u a/databand

cutable

Building the

+] Building 16.7s (82/62) FINISHED

QUTLINE
TIMELING




Work with Kubernetes

bal build --cloud=k8s .=

apiversion:

kind: *
metadata:
labels:
app:
name: "t

import ballerina/http;

spec:

service / on new http:Listener(9090) { T;:;.uwﬁ A
port:
protocol:

// This function responds w string 0, World!" to HTTP GET re
& 3 targetPort:
resource function get greeting() returns string { 4 s
return "Hello, World!"; 0p
type: “Cl
}
}
iling source
ballerina/helloworld:0.1.0 ik
spec:
Generating executable replicas: 1
selector:
. : matchLabe
Generating artifacts... app: "t
template:
@kubernetes:Service - complete 1/1 ;
@kubernetes:Deployment complete 1/1
@kubernetes:HPA complete 1/1 3 spec:
@kubernetes:Docker - complete 2/2 : iuyquyu altaslitests
lifec
Execute the below command to deploy the Kubernetes artifacts: prestop
kubectl apply -f /Volumes/data/ballerina/code/testBalProject/target/kubernetes/hellowor s
- "gleep"
Execute the below command to access service via NodePort: S
kubectl expose deployment helloworld-deployment --type=NodePort --name=helloworld-svc-local ;;::ﬁ gethelle-seplayment

- containerPort

erl na target/bin/helloworld. j name:

protoco

Ba
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Observability in Ballerina

e Every Ballerina program is
automatically observable by any Open
Telemetry tool.

e Gives the complete control and
visibility into the code’s behavior and
performance.

e It has 3 main pillars:

Metrics - Prometheus, Grafana
Tracing - Jaeger, Zipkin
Logging - Elastic Stack

Baﬁ‘e\ri}r_jg 35



Ballerina Metrics wi rafana

88 Ballerina Metr

Ballerina HTTP Sarvice Metrics

Ricsts | min Ervora / e

12 4

Theoughput Response Time Percenties

vermaryService/dhec e

HTTP Status Codes Top & services

X ATl re




Ballerina Tracing w

ith Jaeger

Abaut

< v StoreService_0: processOrder 243a: ® e limeine

llace Star September 8 2019, 18:59.31 431 Oualion 98.04ms Tota! Spans 79
o ‘ sacims rasamm 26 0era
Service & Operation v ¥R ams 24 51ms 49.00ma 73.53ms 23 04ms

~ | StoreService D wuesi
v | StoreSenice_0 bowne s Uieige
v | StoreSarvion 0 teteratup o Chetge
v | StoreSendce 0t sermtrmoisaCasstast
| OrderSenics 0 g
v | OrderService 0 ceerwum oo
OrdarSenvce 0 twrnacies i-

< | OrderService_0 wererutanc wr o
v | OrderSenice 0 tawrmantenece...
~ | OrdarServica 0 masiearsniar, .
v | ProductServios_0 gesroout
~  ProductServios 0 s,
ProductService 0 ...
ProductSandoa 0 sete...
| OrderSenvice 0 o
v | OrderSenice_0 twwenai i
~ | OrderSarvica 0 sesctarsnier,
v | ProductService 0 getmdect
v ProductServica 0 s,

Baierina

SwanLake
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ballerinax/java.jdbc/JdbcClient:select

Toage: dbimiancs mysg  dbitype sgl  spsnking - clent  dbostatemect

Sonvioe: OrderService 0 Duration: 227ms  Stat Turc: 3ms

SELECT productid FROM ORDERS WHERE cededd - 7

Process: hostname - Graniers-MacBook-FroJecal | ip~10.100.7.36  jasgecversion - Java-0.27.0

pas address - docimyad/Nocalhostvest .,

an0E sabewmdus &
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Distributed Logging

Distributed logging

In Ballerina, distributed logging and analysis are supported by the Elastic Stack. Ballerina has a log module for logging into the
console. To monitor the logs, the Ballerina standard output needs to be redirected to a file.

This can be done by running the Ballerina service as below.

$ nohup bal run hello_world_service.bal > ballerina.log &

You can view the logs with the command below.

$ tail -f ~/wso2-ballerina/workspace/ballerina.log

Set up the external systems for log analytics

Set up Elastic Stack
The Elastic Stack comprises the following components.

1. Beats - Multiple agents that ship data to Logstash or Elasticsearch. In our context, Filebeat will ship the Ballerina logs to
Logstash. Filebeat should be a container running on the same host as the Ballerina service. This is so that the log file
(ballerina.log) can be mounted to the Filebeat container.

2. Logstash - Used to process and structure the log files received from Filebeat and send them to Elasticsearch.
3. Elasticsearch - Storage and indexing of the logs sent by Logstash.

4. Kibana - Visualizes the data stored in Elasticsearch.

Baierina

SwanLake
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Hotel Management Service - REST Service

Hotel Hotel BE Room
Portal Service Service

Nel reservation

requests
=)
( LFor each|request] \\

Get room
6-=—-Q_ aVaGlc\Bhty

Plocess and
wmap to
cdnfirmed

reservationg

Retum confirmed
reservations

Baierina

SwanLake




Ballerina Community
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Q| @«

Tech Talks Training

Bailerina Visit : https://ballerina.io/community/



https://ballerina.io/community/

v Rac! a International Institute of Researsh & Studies
RN — =

__ L

Bailerina Visit : https://ballerina.io/community/


https://ballerina.io/community/

Find out more...

e Learn Ballerina

(@)

O O O O

Learn pages

Ballerina by example
Ballerina VS Code extension
Ballerina training video series
Ballerina certification

e Join the Ballerina community

@ Discord = stackoverflow
ballerinalang Tag : ballerina
Baierina

Swan Lake

WS,

CERTIFIED

BALLERINA DEVELOPER
| SWAN LAKE |

L

X Q GitHub

ballerinalan

ballerina-lang

44


https://ballerina.io/learn/
https://ballerina.io/learn/by-example/
https://ballerina.io/learn/vs-code-extension/
https://www.youtube.com/playlist?list=PL7JOecNWBb0LfllJWrKpu95tu0HQBI2of
https://wso2.com/training/certification/certified-ballerina-developer-swan-lake/
https://discord.gg/ballerinalang
https://stackoverflow.com/questions/tagged/ballerina
https://twitter.com/ballerinalang
https://github.com/ballerina-platform/ballerina-lang

Thank you!

If you have any further questions, please email conta
the Ballerina Discord server.

Bafnerina

Swan Lake


mailto:contact@ballerina.io

