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Quick Exercise...

I'm going to show you three slides
They all have something in common...

See If you can figure out what It Is!
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A Magical Unicorn...
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A Fully Homogeneous Enterprise Landscape...
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None of these things exist in real life!



ESB Capabilities

« Perhaps the mostrecognizable solution for this problem of heterogeneous systems integration
IS the pattern of an Enterprise Service Bus or ESB

 In general, an ESB should provide the following functionality:
— Transport Invocation — protocols and data binding l ' '
— Data routing and transformation — Message routing patterns mu eESB
— Platform mediation — Language-specific adapters and mapping
— Messaging — Message oriented middleware patterns T I B Cy ®
— Orchestration — Business process coordination ‘

— QoS - Security, guaranteed delivery, transactions

— Administration — Monitoring, operational administration GIaSSFISh
.. . ) } ,{:—:_‘G 1
— Platform agnosticism — Loose coupling, support for disparity =2 o

— Data validation — Schema and/or canonical data validation
OpenkSB

Boomi
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How Does It Work?

« Camel uses a repeatable, normalized concatenation of "Processor" and "Message" objects in a group
called an Exchange

* Thereis an "In" message, a "Processor”, and an "Out" message

Processor
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How Does It Work?

» Exchanges can be chained together — like piping commands through *NIX — to form a Camel Route
* The "Out" message of a previous Exchange becomes the "in" message of a new Exchange
« This defines the route
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Synergy with the Operating System via Apache Camel

To send or receive data from a data queue

To send or receive messages from a message gueue w

jt400: //user:password@system/QSYS. LIB/LIBRARY. LIB/QUEUE. A

To call remote program

jt400: //user:password@system/QSYS. L IB/LIBRARY. LIE

jt400: //user:password@system/QSYS. L IB/L IBRARY. LIB/QUEUE.DTAQ[ Poptions]

You can append query options to the URI in the following format, zoption=value&option=valueg.

©2016,2021 IBM Corporation



Db2 Enhancements for Apache Camel

« JSON Publishing Functions provide data in a manner understood by Kafka/ActiveMQ consumers

SELECT JSON_OBJECT(
KEY 'Department' VALUE
JSON_ARRAYAGG( JSON_OBIECT(
KEY 'Id' VALUE X.DEPTNO,
KEY 'Name' VALUE X.DEPTNAME)))
AS DEPT_JSON
FROM TOYSTORE.DEPT X;

« Data Queue Functions allow integration with queues (and therefore Apache Camel) directly from the

database

©2016,2021 IBM Corporation

call gsys2.send_data_queue_utf8(
message_data => scottf.dg_json,
data_queue => 'HANDOFF_DQ',
data_queue_library => 'BANKONOSS');




Camel Source

« Camel routes can be coded in Java DSL / e

faia (tio
from("activemq:foo").filter(). D e
n n cater-laft set slee: 300 rmacyin:iivyx &
xquery("//fo0"). et i Clae-chialsin o
to("activemqg:bar") 14 (LsT-atyle-tipeioierl iac-1tyie-insg
14 & ifocr Zawmily: Cedtyies "Mimer =

7 AL ackower (cclor:d
Aput edit, FlesCodes textarssa < ¥i
tantarea [Hrigrt LT

Lewelight:bald]

* Or by using Camel Spring DSL XML files

<route xmlns="http://camel.apache.org/schema/spring"
id="TimerClient">

<from uri="activemq:topic:broadcastbData"/>
<setBody>
<constant>This is a test IMS message.</constant>
</setBody>
<to uri="activemqg:Test ActiveMQ Route.inQueue"/>

</route>
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Integration Patterns — Content Based Router

» Message routing based on message criteria

Widget
Inventory
t% —» —(/:_
*—
Mew Order Gadget

Router G P P Inventory
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Integration Patterns — Content Enricher

» Pattern adds data to message from another source
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Integration Patterns — Recipient List

» Message broadcastto n channels based on message criteria
* Broadcastto all channels == Multicast Pattern

Recipient Channel
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Integration Patterns — Scatter-Gather

» Messages broadcast to disparate endpoints and results aggregated into a single message
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Camel Development

« Major IDEs like Eclipse and IntelliJ can ease Camel development by allowing routes to execute within

the IDE

« Asof Camel 2.16, comprehensivein-line tools are available which allow auto-completion and even list

every parameter of an available component

« HawtlO allows forvisual debugging of routes, tracing of message lifecycle, diagram driven

development, as well as monitoring

@fiIe://targetlmessageslothers [ core JRK file

The File Component provides access to file systems.
common consumer consumer (advanced) producer producer (advanced) advanced filter lock scheduler sort

Start scheduler:

Whether the scheduler should be auto started.
Initial delay: 1000
Milliseconds before the first poll starts.
Delay: 500
Milliseconds before the next poll.
Time unit: MILLISECONDS

Time unit for initialDelay and delay options.

Use fixed delay:
Controls if fixed delay or fixed rate is used. See ScheduledExecutorService in JDK for details.

Run logging level: TRACE

The consumer logs a start/complete log line when it polls. This option allows you to configure the logging level

for that.
Greedy:
If greedy is enabled then the ScheduledPollConsumer will run immediately again if the previous run polled 1
or more messages.
Scheduler:

Allow to plugin a custom org.apache.camel.spi.ScheduledPollConsumerScheduler to use as the scheduler for
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Creating/Configuring Endpoints

« Camel documentation is at : hitps://camel.apache.org/manual/latest/fag/how-do-i-configure-

endpoints.html
« Severaltechniques
— Explicit Java code (uses URISs)
— Spring XML (uses URISs)
— Java DSL (uses URIs)
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https://camel.apache.org/manual/latest/faq/how-do-i-configure-endpoints.html

URI Example (URL is a type of URI)

G surgery on a grape - Google 5S¢ X

(&)> C @ © & https;//www.google.com/search?q=surgery+on+a+grape oo @ 7| | Q Search
GQ.gle surgery on a grape R || ek
Q Al [ Videos [ Images [ News [ Books i More Settings  Tools

About 14,900,000 results (0.77 seconds)

Believe it or not, surgeons have successfully
performed surgery on a grape - by gently peeling
off its skin, and then stitching it back on. Might look a
little random, but the operation was first carried out
to demonstrate the incredible precision of a new type
of surgical robot called the 'da Vinci Xi'. nov 26, 2013

www.bbc.co.uk » bbcthree » article
New meme alert: Did you know they did surgery on a grape ...

© Aboutfeatured snippets B Feedback

I @ @ A ®
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URI Example

Path
Protocol | ocation Parameter

https://www.google.com/search?q=surgery+on+a+grape

Query Parameter
(name is "q", value is "surgery on a

grape”)
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Apache Camel Component Documentation

» htips://camel.apache.org/components/latest/it400-component.html PATH PARAMETERS (5 PARAMETERS):

Name Description
U RI FORMAT userlD Required Returns the ID of the IBM i user.
password Required Returns the password of the IBM i user.
To send or recejve data from a data gueue systemName Required Returns the name of the IBM i system.
objectPath Required Returns the fully qualified integrated file syste
jt-fi[}ﬂ Sluser .'JDL:JESH'O."'G"@S_!KS tem/Q5YS5. LIG/L IBRARY . LIB/QUEUE. DTAQL foptions] L_ _J type Required Whether to work with data queues or remote
QUERY PARAMETERS (33 PARAMETERS): i
To send or receive Messages from a message r_
Name Description
i ccsid (common) Sets the CCSID to use for the connection with the IBM i systern.
jt400: //user:password@system/QsyYS. LIB/LH
format (common) Sets the data format for sending messages. There are 2 enums &
binary
To call remote program guiAvailable (commaon) Sets whether IBM i prompting is enabled in the environment run
keyed (commaon) Whether to use keyed or non-keyed data queues.
jt400: //user:password@system/QSYS. LIB/L N
searchKey (common) Search key for keyed data queues.
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https://camel.apache.org/components/latest/jt400-component.html

Simplest Camel Route

« Specify a simple route with a source URI and a target URI
« Camel will implicitly create the endpoint objects and tie them together

« Camel doc on Routes is very useful for starters:

final String sourceUri = // some URI of an endpoint that produces data
final String targetUri = // some URI of an endpoint to receive data
context.addRoutes{new RouteBuilder() {
@iverride
public wvoid configure() {
from{sourcelri)

.to({targetUri);

A F
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https://camel.apache.org/manual/latest/routes.html

Message Queue to Email Bridge

« This sample code uses a helper object to generate the URI (parsed from a config file)

* Introduced the "Wire Tap" EIP

-

final String msgqUri = conf.getMsgQUri(); //Ssomething like -3 jt4@8://username:password@localhost/gsys.lib/mylib.lib/myqg.M5GQ2format=binary&guisvailable=Ffalse
final String smtpUri = conf.getSmtpUri(); //something like -3* smtp://my.smtp.server.com?from=jgorzins@us.ibm.com&to=jgorzins@us.ibm.com&subject=Camel is Really Amazing!
context.addRoutes(new RouteBuilder() {
@0verride
public wvoid configure() {
from{msgglri)
wireTap("log:msgg_to_email?showdll=true&level=INFO") 7/ This is just for debug data flowing through the route
to(smtpUri);

P
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Wire Tap EIP

» https://camel.apache.org/components/latest/eips/wireTap-eip.html
 Used here because:
— Demol/starter program, visual feedback is nice :)

Wire Tap

M@Lﬂ@uﬁm

]
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https://camel.apache.org/components/latest/eips/wireTap-eip.html

Data Queue to Kafka Bridge

« Same concept, different URIs

» Applied case: stream Db2 transactions to Apache Kafka

final 5tring dtagqUri = conf.getDtaQUri(); //something like -»> jt48@://username:password@localhost/gsys.lib/mylib.lib/myg.DTAQ?keyed=False&format=binary&guidvailable=false
final String kafkalri = conf.getkKafkalri(); //something like -> kafka:mytopic?brokers=mybroker:9892
context.addRoutes(new RouteBuilder() {
@Iverride
public void configure() {
from{dtagUri)
wireTap(”log:msgq_to_email?showAll=true&level=INFO")} // This is just for debugging data flowing through the route
tolkafkalri);

I3 H
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Consume IoT Data? No Problem!

“on A - COMMONTIINTHECLOUD.COM — O x

File Edit View Communication Acticns Window Help

B A - COMMON L.IINTHECLOUD.C... = B - IDEVPHP.IDEVCLOUD.COM +
BRarttEE Y S ERe

Display Hessages
System: COMMON1
.o *DSPMSG

Queue . . . . . : DRIVEWAY Program
Library . . . : QUSRSYS Library .o
Severity - 0eE Delivery L. L *NOTIFY

Type reply (if required), press Enter.

@, 0 - light: &4

From ... DRIVEWAY 03/02/21
g, o temp: 25.25

From ... DRIVEWAY 03/02/21
o, @ light: 84

From ... DRIVEWAY 03/02/21
g, O temp: 25.25

From ... DRIVEWAY 03/02/21
G, @ light: &4

From ... DRIVEWAY 03/02,21
g, 0 temp: 25.31

From ... DRIVEWAY 03/02s21
a, @ light: 82

Bottom
F3=Exit Fl1l=Remove a message F12=Cancel

F13=Remowe all Fl16=Remove all except unanswered F24=More keys

MAR A 08/001

| - |: kommnnl.iinthecloud.cnm:23 @
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Consume IoT Data? No Problem!

context.addRoutes( RouteBuilder() 1
@override

configure() {

$.1ib/DRIVEWAY .MSGQ?guiAvailable=false");
}
1)
context .addRoutes( RouteBuilder() |
@override
configure() {
ho:Factorv/:
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Control IoT Devices? No Problem!

C1l A - COMMONTIINTHECLOUD.COM

File Edit View Communication Acticns Window Help

BB EaEttBEBEY S g @

MAIN IBM i Main Menu

Select one of the following:

User tasks

Office tasks

General system tasks

Files, libraries, and folders
Programming

Communications

Define or change the system
Problem handling

Display a menu

Information Assistant options
IBM i Access tasks

1.
2.
3.
4.
0.
6.
T,
8.
9.
0.
1.

1
1

90, Sign off

Selection or command
===3» SNDMSG MSG(ON) TOUSR(IOTDEW1

System: COMMON1

F3=Exit Fd4=Prompt FO9=Retrieve F12=Cancel Fi13=Information Assistant

F23=Set initial menu

MAl nA

20/007
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Control IoT Devices? No Problem!

IBM i SNDMSG Command
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A More Complex Example...
* This example is a simple disk usage monitor
— Continually checks average disk usage

— If disk usage is >90%, send an email
— Send an email every hour until disk usage is freed back up

* Will use several techniques and EIPs
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Timer Endpoint

©2016,2021 IBM Corporation

Often used to kick off tasks on some form of
periodic basis (in this case, polling disk usage)

https://camel.apache.org/components/latest/timer-
component.html



https://camel.apache.org/components/latest/timer-component.html

JDBC Endpoint

Used to query the database
(using QSYS2.SYSDISKSTAT)

©2016,2021 IBM Corporation

(]

Supports both queries (SELECT) and
operations (INSERT, UPDATE, etc.).

SQL is sentin the message body


https://camel.apache.org/components/latest/jdbc-component.html

JDBC DataSource Config

URI FORMAT

jdbc:dataSourceName[Zoptions]

OPTIONS

The |JDBC component supports 3 options, which are listed below.

Name Description Default Type
dataSource (pro- To use the DataSource instance instead of looking up the data source by name from the registry. DataSource
ducer)
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Using Java Objects for Endpoint Configuration

One technique: Usethe "#class:classname" syntax
— Uses zeroable constructor of the given class

Another technique: store the object into the Camel registry, then refer to it by name in the URI

context.getRegistry().bind("jt408", new AS4@0IDBCDataSource("localhost", "*CURRENT", ""));

In this example, we're using IBM Java Toolbox classes. If using maven, define your dependency in
pom.xml

<dependency>
<groupId>net.sf.jtd400</groupld>
<artifactId>jtd4e0</artifactId>
<version»1®._.5</version®

</dependency>
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https://camel.apache.org/manual/latest/faq/how-do-i-configure-endpoints.html

Disk Monitor Example

context.getRegistry().bind("jt4@0", new AS408IDBCDataSource("localhost™, "*CURRENT", ""))};
context.addRoutes(new RouteBuilder(} {
@Override
public wvoid configure() {
from("timer://foo?period=5000").routeld("diskmon™)
.setBody(constant("SELECT AVG(PERCENT USED)FROM QSYS2.SYSDISKSTAT A"))
.to("jdbc:jt400")
.process((exchange) -» {
Object diskUsageValue = ((Arraylist<HashMap<String, Object>>»)exchange.getIn().getBody()).remove(@).values().iterator().next();
exchange.getIn().setBody(diskUsageValue);
5)
.choice()
.when(body().isGreaterThan(28))
.process((exchange) -» {exchange.getIn().setBody("Average utilization of your disks is "+ exchange.getIn().getBody() + "%"); 1)
.to("log:disk _space_mon?showAll=true&level=ERROR")
to(Msmtp://mysmtpserver:10257from=me@gmail.com&to=me@gmail.com&subject=Disk getting fulll!™)
.process((exchange) -» { pauseContext(exchange.getContext(), 1000%60*60); })
.otherwise()

.wireTap("log:disk _space_mon?showAll=true&level=INFO");

1)
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Disk Monitor Example

context.addRoutes(new RouteBuilder() {
@verride
ublic woid configurel) {
from("timer://foo?period=5888").routeld("diskmon™)
.setBody(constant("SELECT AVG(PERCENT_USED)FROM QS5YS2.SYSDISKSTAT 4"))
.to("jdbc:jtaea")
.process( (exchange) -> {
Object diskUsageValue =
exchange.getIn().setBody(diskUsageValue);

{((arrayList<HashMap<String, Object>:)exchange.getIn().getBody()).remove(@).values().iterator().next(});

)
.choicel)

.when(body().isGreaterThan(3@))
.process{(exchange) -»> {exchange.getIn().setBody("Average utilization of your disks is "+ exchange.getIn().getBody() + "%")1;})

|f1$5t£1l1tl£it€3 .to("log:disk_space_mon?showAll=true&level=ERROR")
'rirT1EEr t() l<i(:h( ()ff ol "smtp: /s /mysmtpserver: 18252 From=me@gmail .com&to=me@gmail . com&subject=Disk getting Ffull!!"™)
.process((exchange) -»> { pauseContexti{exchange.getContext(), 1e@g+g@+aa); })
the rOUte .otherwise()

wireTap("log:disk_space_mon?showfll=true&level=INFO");

F

from({"timer://foo?period=5888").routeld{"diskmon")
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Disk Monitor Example

context.addRoutes(new RouteBuilder() {
@verride
public woid configure() {
from("timer://foo?period=5888").routeld("diskmon™)
.setBody(constant("SELECT AVG(PERCENT_USED)FROM QS5YS2.SYSDISKSTAT 4"))
.to("jdbc:jtaea")
.process( (exchange) -> {
Object diskUsageValue =
exchange.getIn().setBody(diskUsageValue);

{((arrayList<HashMap<String, Object>:)exchange.getIn().getBody()).remove(@).values().iterator().next(});

)
.choicel)

.when(body().isGreaterThan(3@))
.process{(exchange) -»> {exchange.getIn().setBody("Average utilization of your disks is "+ exchange.getIn().getBody() + "%")1;})

r] t) (j f .to("log:disk_space_mon?showAll=true&level=ERROR")
E;EEt t EB () )/ () o "smtp: S /mysmtpserver: 1825 2From=me@gmail . com&to=me@gmail . com&subject=Disk getting full!!")

tr]Ee rT]EaE;E;Eig]EE .process((exchange) -»> { pauseContexti{exchange.getContext(), 1e@g+g@+aa); })
.otherwise()

(SQ L) wireTap("log:disk_space_mon?showfll=true&level=INFO");

.setBody(constant("SELECT AVG({PERCENT_USED)FROM Q5YS52.SYSDISKSTAT A™))
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Disk Monitor Example

context.addRoutes(new RouteBuilder() {
@verride
public woid configure() {
from("timer://foo?period=5888").routeld("diskmon™)
.setBody(constant("SELECT AVG(PERCENT_USED)FROM QS5YS2.SYSDISKSTAT 4"))
.to("jdbc:jtaea")
.process( (exchange) -> {
Object diskUsageValue =
exchange.getIn().setBody(diskUsageValue);

{((arrayList<HashMap<String, Object>:)exchange.getIn().getBody()).remove(@).values().iterator().next(});

)
.choicel)

.when(body().isGreaterThan(3@))
.process{(exchange) -»> {exchange.getIn().setBody("Average utilization of your disks is "+ exchange.getIn().getBody() + "%")1;})

rT]EBE;E;EigJEE t() tr]Ea .to("log:disk_space_mon?showAll=true&level=ERROR")
JDBC o "smtp: S /mysmtpserver: 1825 2From=me@gmail . com&to=me@gmail . com&subject=Disk getting full!!")
.process((exchange) -»> { pauseContexti{exchange.getContext(), 1e@g+g@+aa); })
(:()fT1[)()f1E3r1t .otherwise()
"n; ] wireTap("log:disk_space_mon?showfll=true&level=INFO");
(note the "t400 :

datasource)

Route the

o "jdbc: jt4ea™)
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Disk Monitor Example

context.addRoutes(new RouteBuilder() {
@verride
public woid configure() {
from("timer://foo?period=5888").routeld("diskmon™)
.setBody(constant("SELECT AVG(PERCENT_USED)FROM QS5YS2.SYSDISKSTAT 4"))
.to("jdbc:jtaea")
.process( (exchange) -> {
Object diskUsageValue =
exchange.getIn().setBody(diskUsageValue);

{((arrayList<HashMap<String, Object>:)exchange.getIn().getBody()).remove(@).values().iterator().next(});

)
.choicel)

.when(body().isGreaterThan(3@))
.process{(exchange) -»> {exchange.getIn().setBody("Average utilization of your disks is "+ exchange.getIn().getBody() + "%")1;})

Translate the

| .to("log:disk_space_mon?showAll=true&level=ERROR")
rEEE;lJ ts; t() Ei o "smtp: S /mysmtpserver: 1825 2From=me@gmail . com&to=me@gmail . com&subject=Disk getting full!!")

S;ir11r)|ea r]LJrT]t)EBr .process{{exchange) -> { pauseContext(exchange.getContext(), 1088+*60*68); })
.otherwise()
(PVﬂEEE;E;EigJEB wireTapi("log:disk_space_mon?showfll=true&level=INFO");

Translator EIP)

processi( (exchange) - {
Object diskUsageValue = ((Arrayvlist<HashMap<String, Object:>)exchange.getIn().getE

exchange.getIn().setBody(diskUsageValue);
1)

©2016,2021 IBM Corporation



Disk Monitor Example

context.addRoutes(new RouteBuilder() {

@override

Make a deCISIon public woid configure() {
(Content Based from("timer://foo?period=5888").routeld("diskmon™)

ROUter E|P) .setBody(constant("SELECT AVG(PERCENT_USED)FROM QS5YS2.SYSDISKSTAT 4"))
.to("jdbc:jtaea")
.process( (exchange) -> {

Object diskUsageValue = ((4ArraylList<HashMap<5tring, Object:>)exchange.getIn().getBody()).remove(@).values().iterator().next();

exchange.getIn().setBody(diskUsageValue);

)

.choicel)

.when(body().isGreaterThan(3@))
.process{(exchange) -»> {exchange.getIn().setBody("Average utilization of your disks is "+ exchange.getIn().getBody() + "%")1;})
.to("log:disk_space_mon?showAll=true&level=ERROR")
o "smtp: S /mysmtpserver: 1825 2From=me@gmail . com&to=me@gmail . com&subject=Disk getting full!!")
.process((exchange) -»> { pauseContexti{exchange.getContext(), 1e@g+g@+aa); })

.otherwise()
wireTap("log:disk_space_mon?showfll=true&level=INFO");

F

choicel)
when(body().isGreaterThan({2e))

.otherwise()
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Disk Monitor Example

context.addRoutes(new RouteBuilder() {

Reformatthe eOverride

message public woid configure() {
from("timer://foo?period=5888").routeld("diskmon™)
(Content .setBody(constant("SELECT AVG(PERCENT USED)FROM QSY52.S5YSDISKSTAT A"))
Enricher EIP) -to("jdbe: jt400")
.process( (exchange) -> {
Object diskUsageValue = ((4ArraylList<HashMap<5tring, Object:>)exchange.getIn().getBody()).remove(@).values().iterator().next();
exchange.getIn().setBody(diskUsageValue);

.when(body().isGreaterThan(2a))

.process{(exchange) -»> {exchange.getIn().setBody("Average utilization of your disks is "+ exchange.getIn().getBody() + "%")1;})
.to("log:disk_space_mon?showAll=true&level=ERROR")

o "smtp: S /mysmtpserver: 1825 2From=me@gmail . com&to=me@gmail . com&subject=Disk getting full!!")

.process((exchange) -»> { pauseContexti{exchange.getContext(), 1e@g+g@+aa); })

.otherwise()

wireTap("log:disk_space_mon?showfll=true&level=INFO");

F

.process( (exchange) -> {exchange.getIn().setBody("Average utilization of wour disks is "+ exchange.getIn().g
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Disk Monitor Example

context.addRoutes(new RouteBuilder() {
@verride

Route tO Iogglng public void configure() {

. from("timer://foo?period=5888").routeld("diskmon™)

Eif](j EEfT]Eill .setBody(constant("SELECT AVG(PERCENT_USED)FROM QS5YS2.SYSDISKSTAT 4"))
.to("jdbc:jtaea")
.process( (exchange) -> {

Object diskUsageValue = ((4ArraylList<HashMap<5tring, Object:>)exchange.getIn().getBody()).remove(@).values().iterator().next();

exchange.getIn().setBody(diskUsageValue);

)

.choicel)
.when(body().isGreaterThan(3@))
.process{(exchange) -»> {exchange.getIn().setBody("Average utilization of your disks is "+ exchange.getIn().getBody() + "%")1;})
.to("log:disk_space_mon?showAll=true&level=ERROR")
o "smtp: S /mysmtpserver: 1825 2From=me@gmail . com&to=me@gmail . com&subject=Disk getting full!!")
.process((exchange) -»> { pauseContexti{exchange.getContext(), 1e@g+g@+aa); })
.otherwise()

wireTap("log:disk_space_mon?showfll=true&level=INFO");

to("log:disk _space_mon?showAll=true&level=ERROR")
to("smtp://mysmtpserver:18252from=me@gmail . com&to=me@gmail.com&subject=Disk getting full!!™)
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Disk Monitor Example

Suspend the
context for 1
hour

context.addRoutes(new RouteBuilder() {

@verride
public woid configure() {
from("timer://foo?period=5888").routeld("diskmon™)
.setBody(constant("SELECT AVG(PERCENT_USED)FROM QS5YS2.SYSDISKSTAT 4"))
.to("jdbc:jtaea")
.process( (exchange) -> {
Object diskUsageValue = ((4ArraylList<HashMap<5tring, Object:>)exchange.getIn().getBody()).remove(@).values().iterator().next();
exchange.getIn().setBody(diskUsageValue);
)
.choicel)
.when(body().isGreaterThan(3@))
.process{(exchange) -»> {exchange.getIn().setBody("Average utilization of your disks is "+ exchange.getIn().getBody() + "%")1;})
.to("log:disk_space_mon?showAll=true&level=ERROR")
o "smtp: S /mysmtpserver: 1825 2From=me@gmail . com&to=me@gmail . com&subject=Disk getting full!!")
.process((exchange) -»> { pauseContexti{exchange.getContext(), 1e@g+g@+aa); })
.otherwise()

wireTap("log:disk_space_mon?showfll=true&level=INFO");

.process{ (exchange) -> { pauseContext({exchange.getContext(), 1888+*68*88); })
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EIPs in Use

https://camel.apache.org/components/latest/eips/setBody-eip.html

https.//camel.apache.org/components/3.4.x/eips/message-

translator.html

https://camel.apache.org/components/3.4.x/eips/content-based-

router-eip.html

https://came

.apache.org/components/3.4.x/eips/content-

enricher.htm

https://came

.apache.org/components/3.4.x/eips/wireTap-eip.html
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https://camel.apache.org/components/latest/eips/setBody-eip.html
https://camel.apache.org/components/3.4.x/eips/message-translator.html
https://camel.apache.org/components/3.4.x/eips/content-based-router-eip.html
https://camel.apache.org/components/3.4.x/eips/content-enricher.html
https://camel.apache.org/components/3.4.x/eips/wireTap-eip.html

Deploying Your First Simple Routes

« Canvisitthe "IBM i OSS Examples" repo at
— Note the "camel" subdirectory:

« Examples currently include

— A data queue to Kafka bridge (with information about using this as a Db2->Kafka bridge)
o Requires you to have Kafka somewhere

— A message queue to email bridge
o Requires you to have an SMTP server

— Disk monitor email example
o Requires you to have an SMTP server

— Disk monitor message queue example (send messages to *SYSOPR message queue)
o Should work "out of the box"
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https://github.com/IBM/ibmi-oss-examples/
https://github.com/IBM/ibmi-oss-examples/tree/master/camel

Deploying Your First Simple Routes
« Examples use Java and Maven
— Maven has a central repository of packages

— Configuration of project in ‘pom.xml' file
— Feel freeto dig in the examples to learn more

Maven
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Camel Deployment

* |t can be deployed as a Java Web App using Spring or POJO

« Standalone Camel routes can also be deployed using Maven and Camel (best starting point)
« Spring Boot can launch Camel routes

« Camel can be embedded within another Java application

« OrwithinaJava-based container such as Jetty, Tomcat, JBoss/Wildfly, and others

« ActiveMQ contains the Camel core libraries and can launch and deploy Camel routes

« And OSGI containers like Karaf or its Servicemix counterpart can launch Camel routes

« Standalone Camel routes scale very nicelyin microservice containers as well
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Running a Standalone Java Camel Application/Route as a Service

Submit to batch

PASE/SSH Install coreutils-gnu and use "nohup”

Use ServiceCommander

* https://github.com/ThePrez/ServiceCommander-IBMi
PAS E/SS H * Define the programin a .yaml file (or use "scinit" utility")
* TIP: For POJO camel applications, submit to batch with a custom job name
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IBM OSS Support! Example “Supportables” for IBM i

Git

Jenkins ‘ W ApACHE %
Rsync " ) K
i 4 Camel

Node.js

PHP 2

Apache Tomcat ) Kacée'l'IVE M
WordPress Ga ?

Python

R Jid
Apache ActiveMQ §3 k“afka m"z"a‘&eaper

Apache Camel
Apache Kafka
Apache Zookeeper

For more resources,see:  [[1D://Ibim.biz/Ibmi-0ss-support
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http://ibm.biz/ibmi-oss-support

Community Portals

IBM 1| OSS Ryver chat

http://ibm.biz/ibmioss-chat
(join at http://ibm.biz/ibmioss-
chat-join )

ZulipChat

https://camel.zulipchat.com/

Mailing Lists

https://camel.apache.org/manual/l
atest/mailing-lists.html



http://ibm.biz/ibmioss-chat
http://ibm.biz/ibmioss-chat-join
https://camel.zulipchat.com/
https://camel.apache.org/manual/latest/mailing-lists.html

