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1. Overall Lab Description

1.1 What does this Lab cover?

This is an Open Lab which has been timed for one hour.
This set of printed hard-copy instructions provide you with a choice.
Select ONE OF either:

e KAFKA LAB: The KafkaProducer node was added to IBM Integration Bus in
version 10.0.0.7. In this lab, we use an |[IB REST API containing a KafkaProducer
node to write a message to a local Kafka implementation. We then use the
KafkaProducer to send data to the Bluemix Message Hub service.

e LOOPBACK LAB: The LoopBackRequest node was added to IBM Integration
Bus in version 10.0.0.6. In this lab, we create an IIB REST API which exposes
MongoDB. The 1IB LoopBack Request node is used in the message flow to
retrieve documents from the database.

¢ In the unlikely event that you don’t want either of these options, we would also
like to offer you the opportunity of using this Lab’s VMWare image in conjunction
with a wider choice of (32!) possible Labs using soft-copy instructions which can
be downloaded in PDF format from this URL: https://ibm.biz/betaworks-iib

Communities

BetaWorks - IBM Integration Bus

IBM Early Programs

« BetaWorks - IBM You are in Community: IBM Early Programs = BetaWarks - IBM Integration Bus

Integration Bus
~ Community Description

Welcome to the IBM BetaWorks IBM Integration Bus (lIB) community. The IBIM BetaWorks team are using this community to distribute the hands on Instructional
Lab Guides that we prepare for our beta workshops. If we decide to publish a Lab Guide in this Community the feature it promotes will be available in the latest
i level of IBM Integration Bus. The Lab Guides are made available here on an "as is” basis to help you experience the |atest features of IBM Integration Bus.

} Use the Files section (see the link in the left nav bar) to see the latest Lab quides

Lok
The Lab Guides are provided on an “as is” basis however, If you have a question an a lab guide, please use the pinned topics on the Farum (link on the left of this
page) and we will try to help. Note you will need to "Join this community"in order to post to the Forum.

| Overview Ifyou need to download a Developer version of IBM Integration Bus please follow
Recent Updates
A note about the Lab Guides: The Labs have been written on a Windows based /I8 Enviranment. Some Lab guides use sofware that will require installation in your
Members environment, unfortunately we can only answer questions relating to IBM Integration Bus.

Files The IIE IBM BelaWorks Team {November 2016)

Forums

Bookmarks Files =

Fies | Folders

~ Tags 2

Find 2 Ta [ lB student folder (Latest Version 20th January 2017) U]
g Updated on October 5, 2016 by Terry Hudson

1805 add cloud connectors N

‘ [] 1B Hands on Labs (IIB 10.0.0.7) i

endpoint iib IMages mq Updated on 1/18/17 by David Hardcastle

On pleaae questons &St [] 1B Hands on Labs (IIB 10.0.0.6) i

salesforce this o topic WIth Updated on December 12, 2016 by David Hardcastle
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2. KAFKA LAB: Introduction and Preparation
2.1 Introduction

The Kafka Producer and Consumer nodes were introduced in 11B v10.0.0.7. In this lab you will use the
Kafka Producer node.

2.2 Scenario

The scenario described in this lab uses an IIB REST API which updates a database HRDB. Updates that
are made to HRDB will also be propagated to the Kafka server. The lab will start from a partially-built
solution of the REST API called HR_Service which we will then extend to communicate with Kafka.

2.3 Kafka servers

This lab will investigate two Kafka servers:

e We will begin by investigating the use of locally-installed Kafka servers. Development and testing of
this lab was done with three Kafka servers installed locally on the 11B workshop Windows system.
These three servers have configured Kafka replication (replication factor three can be used for topics)

e Next we will reproduce the same scenario, but using the IBM Bluemix MessageHub service instead of
the local Kafka servers. MessageHub is IBMs implementation of Kafka on Bluemix.

Page 6 of 76
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2.3.1 Model Definitions

The following message models are used by this updated version of the HR_Service REST API.

DBRESP - contains database response information
EMPLOYEE - defines columns in the EMPLOYEE table

EMPLOYEE_SUPPLEMENTARY - defines columns in the EMPLOYEE_SUPPLEMENTARY
table

DEPARTMENT - defines columns in the DEPARTMENT table

EmployeeResponse
o DBResp (type = DBRESP)
o Employee (Array, type = EMPLOYEE)

DepartmentResponse
o DBResp (type = DBRESP)
o Department (Array, type = DEPARTMENT)

CompleteResponse

DBResp_employee (type = DBRESP)

Employee (type = EMPLOYEE, single object, not array)
DBResp_department (type = DBRESP)

Department (type = DEPARTMENT, single object, not array)
DBResp_employee_supplementary (type = DBRESP)
Employee_supplementary (type = EMPLOYEE_SUPPLEMENTARY)

O O O O 0 O

EmployeeSupplementaryResponse used when only accessing EMPLOYEE_SUPPLEMENTARY)
o DBResp
o Employee_supplementary

EmployeeAddUpdateCompleteRequest (input message, used when adding a complete new
employee)

o Employee

o EmployeeSupplementary

Page 7 of 76
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2.3.2 The HR_Service REST API

The partially-built solution version of the HR_Service REST API has implemented six operations:

getEmployee
getDepartment
getSupplementary (retrieves data from the EMPLOYEE_SUPPLEMENTARY table)
getComplete (invokes the getEmployee, getDepartment and getSupplementary operations)
createEmployeeFromMultipart (adds new employee using a MIME request)
createEmployeeFromEmbeddedimage (adds a new employee with a plain JSON request)

The four “get” operations are not used in this lab scenario. The two “create” operations invoke a common
IIB subflow that performs database inserts into the EMPLOYEE and EMPLOYEE_SUPPLEMENTARY

tables. In this lab, you will extend this subflow to publish a notification message to the Kafka server when
a new employee is added to the EMPLOYEE tables.

To

pic=employee

/ Kafka server

ublish employee updates

Request ——m /
1) Multipart REST (MIME) message
Part1 - JSON data .
Client Part2 - File attachment (image) HR_Service_Complete REST API
request .2) JSON message with embedded operati0n= .
Image createMultipartEmployee
Response +——m™ 8 ———— operation=
Standard REST message createEmbeddedEmployee
JSON data
[IB node
Insert new record to DB
HRDB DB
EMPLOYEE
EMPLOYEE_
SUPPLEMENTARY
Page 8 of 76
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2.4 Configure TESTNODE_iibuser for REST APIs

The instructions in this lab guide are based on a Windows implementation, with a user named
“iibuser”. If using the workshop VMWare system, login to Windows as the user "iibuser",

password = "passwOrd". (You may already be logged in). Start the 1IB Toolkit from the Start
menu.

The 1IB support for the REST API requires some special configuration for the 1IB node and server. Cross-
Origin Resource Scripting (CORS) must be enabled for the IIB node to execute REST applications. This
is also required when testing with the SwaggerUI test tool. See

http://www.w3.org/TR/cors/?cm mc uid=09173639950214518562833&cm_mc_sid 50200000=1452177
651 for further information.

1.  Ensure that TESTNODE iibuser is started.

2. Check that CORS has been enabled on the IIB node by running the following command in an
Integration Console:

mgsireportproperties TESTNODE_iibuser
—e default
—o HTTPConnector
-r

3. If CORS is enabled, you will see the following lines (amongst others):

corsEnabled="true'
corsAllowOrigins="*"
corsAllowCredentials="'false'’
corsExposeHeaders="'Content-Type'
corsMaxAge='-1"

corsAllowMethods='GET, HEAD, POST, PUT, PATCH, DELETE, OPTIONS'
corsAllowHeaders="'Accept, Accept-Language, Content-Language, Content—-

Type'
4. If CORS has not been enabled, run the following commands:
mgsichangeproperties TESTNODE_iibuser
—e default
—o HTTPConnector
-n corsEnabled -v true

mgsistop TESTNODE_iibuser

mgsistart TESTNODE_iibuser
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2.5 Configure Integration Bus node to work with DB2

To run this lab, you should recreate any instances of the HRDB database. Follow the
instructions below. You may need to alter the database schemas and authorities in the DDL
to reflect your own environment.

2.5.1 Create database and tables
The HRDB database contains three tables: EMPLOYEE, EMPLOYEE_SUPPLEMENTARY and

DEPARTMENT. These tables have already been created on the supplied workshop VMWare image.
If you wish to create your own instance of this database (or to recreate on the workshop VM), do the
following tasks:

1.

Login with a user that has authority to create a new database and tables (on the workshop
VM, use the user iibadmin (password=passwOrd).

2. Open an IIB Command Console (from the Start menu), and navigate to

c:\studentl0\Create_HR_database
3. Run the commands

1l Create_HRDB_database

2_Create_HRDB_Tables
4. Logout user iibbadmin (or your own user).

Appropriate database permissions are included in the scripts to GRANT access to the user iibuser.
You may need to adjust these to match your own user definitions.

2.5.2 Create JDBC and security configurable services

To run this lab, the Integration Bus node must be enabled to allow a JDBC connection to the HRDB
database.

1. Login with your standard 1B developer login (iibuser on the workshop VM).

2. Open an IIB Integration Console (from the Start menu), and navigate to

c:\studentl0\Create_HR_database
3. Run the command

3_Create_JDBC_for_ HRDB
Accept the defaults presented in the script. This will create the required JDBC configurable
service for the HRDB database.
4. Run the command
4 Create_HRDB_SecurityID

5. Stop and restart the node to enable the above definitions to be activated. As an example, on
the workshop VM:

mgsistop TESTNODE_iibuser

mgsistart TESTNODE_iibuser
Page 10 of 76
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2.6 Open the Windows Log Monitor for 11B

A useful tool for 11B development on Windows is the IIB Log Viewer. This tool continuously monitors
the Windows Event Log, and all messages from the log are displayed immediately.

From the Start menu, click 1IB Event Log Monitor. The Monitor will open; it is useful to have this
always open in the background.

[N 1B Event Log Monitor

BIP31321: ¢ IB1BHODE.zerverl > The HITP Listener has started listening on port *
f78Aa' " for ‘http’® connectionsz. [18-3-2814 3:17:23 PM]
BIP21541: ¢ IB1ANODE.szerverd » Execution group finished with Configuration messa
[18-3-2814 3:17:24 PHM]
¢ IB1BNODE.zerverl > Configuration message received from broker. [18-3
/2814 5:87:36 PM]
gngBiﬂHODE.serueri » Abhout to **Change’® an execution group. [18-3-281
BIP21551: ¢ IB1iBHODE.zerverl > Ahout to *‘create '’ the deploved resource **Empl
oyeeService JS0NClient®® of tupe *°* _APPEIP'' . [1A/3-2014 S5:807:37 PM]
BIF21551: ¢ IB1ANODE.serverl » About to *‘create ' the deployed resource ’’gen.
getEmployee_EmplovyeeService _EmpServClient_JSOM1'* of type *'* _SUBFLOW' *. [18-3-28
14 5:07:37 PM1]
BIP21551: ¢ IB1ANODE.zerverd » About to *‘create '’ the deployed rezource °**EmpS
ervClient _JSON1’* of type *’' .MSGFLOW'’' . [18-3-2814 5:87:37 PH]
BIP21541: ¢ IB1BHODE.zerverl » Execution group finished with Configuration messa
[18./3-2814 5:87:43 PM]
: ¢ TB1ANODE.HTTPLiztener » The HTTP Listener haszs started listening on p
ort *'7ABA' " for ‘‘http’’ connections. [18-3-2814 5:87:-47 PM]
BIP21521: ¢ IB1iBHODE.zerverl > Configuration message received from hroker. [18./3
/2814 5:58:-41 PHM]
i 4i gngBiﬂHODE.serueri > About to *'Change’’ an execution group. [18-3-201
BIP21551: ¢ IB1BHODE.zerverl > About to *‘delete *' the deploved resource *°EmpS

This tool is not shipped as part of the IIB product; please contact us directly if you would like a copy.
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3. Explore and start the Kafka servers

The supplied VM system has a local installation of the Apache Kafka system. The version of Kafka is
0.10.1.0 If you are running the lab scenarios on your own system, you will need to provision your own
installation of Kafka. Alternatively, the sections of the lab document that reference the IBM Bluemix
MessageHub Kafka implementation will work as described.

3.1 Kafka configuration for [IB workshop

On the workshop VM, Kafka is installed in c:\tools\kafka_2.11-0.10.1.0. In the \bin\windows folder, there
are a number of “.bat” files that control various aspects of the Kafka system. For ease of use, some of
these have been copied into the folder c:\student10\kafka\commands.

On the supplied workshop VM, Kafka has been configured to use a single Zookeeper server and three
Kafka servers. This enables a topic Replication Factor of three. If you are doing this lab on your own
system, follow the instructions below to reproduce the same configuration. You will need three Kafka
servers, and a topic which has a replication factor of three.

The Kafka servers are shown schematically below. Note that all the servers are defined locally, so all
have a unique listener port.

Zookeeper server

clientPort=2181

/ N

Kafka server Kafka server1 Kafka server2
broker.id=0 ] broker.id=1 ] broker.id=2
listener=9092 listener=9093 listener=9094

3.1.1 Kafka installation notes

The command files in c:\student10\kafka\commands have been tailored specifically for this lab and the
workshop VMWare image. These make the various configuration items easier to achieve in this limited
test environment.

If you are running this on your own system, make appropriate changes to these command files. Note that
each command file sets the java CLASSPATH — make changes as appropriate for your system.

The Kafka logs have been placed in c:\kafka. This folder is referenced in the various “properties” files,
described below.

Set the KAFKA_HOME variable to the install folder of kafka. Append the KAFKA_HOME variable to the
PATH system environment variable.

Page 12 of 76
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3.2 Explore the Kafka Configuration

1.
2.

In Windows Explorer, navigate to the folder c:\student10\kafka\config.
Open the file zookeeper.properties using notepad++

The data directory folder has been changed for use with the workshop VM system. If you are using
your own installation, make appropriate changes here.

#dataDir=/tmp/zookeeper

dataDir=c://kafka/zookeeper

# the port at which the clients will connect

clientPort=2181

# disable the per-ip limit on the number of connections since this is a non-production config
maxClientCnxns=0

Close the file when complete.
Open the file server.properties.

Most properties have been left at the default values. The following properties have been set as
follows:

e Delete.topic.enable=true (allows topics to be removed at server restart)

e Broker.id=0

e Listeners=PLAINTEXT://:9092

e |og.dirs=c:/kafka/kafka-logs

If appropriate, make similar changes for your own installation, and save the file.

# Topic deletion properties
delete.topic.enable=true

HHHHAHHAHAHHAHA Server Basics #t#H#H#HHHHHEHHIHIHHE
# The id of the broker. This must be set to a unique integer for each broker.
broker.id=0

HiHHHH A Socket Server Settings #####HEHIHH#H##HHE
listeners=PLAINTEXT://:9092

H#HHHHHHHHE LoQ Basics ##HHHHHEHHHIHHIHIH
# A comma separated list of directories under which to store log files
log.dirs=c:/kafka/kafka-logs
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4. Make similar changes to server-1.properties and server-2.properties as necessary, as follows:

server-1.properties
¢ Delete.topic.enable=true
e Broker.id=1
e Listeners=PLAINTEXT://:9093
e Log.dirs=c:/kafka/kafka-logs-1

server-2.properties
e Delete.topic.enable=true
e Broker.id=2
e Listeners=PLAINTEXT://:9094
e Log.dirs=c:/kafka/kafka-logs-2

3.3 Start the Kafka servers

On the workshop VM system, Windows shortcuts have been provided for the Kafka commands that are
required to start the various servers. These commands can be run as “iibuser”.

1. From the Windows Start menu (or from the desktop), open the folder “Kafka commands)

Kafka commands

» All Programs

I Search programs and files EE]

The following shortcuts will be available:

[Fblstartkafka. cmd
[Fhlstartkafka-server 1.omd
[Fklstartkafka-server2.cmd
[FklstartZookeeper, cmd
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2. Open (run) startZookeeper.cmd. A Windows DOS command window will open and the zookeeper
server will be started. A significant amount of log output will be produced.

When started this way, the “startZookeeper.cmd” name will be shown in the title line of the DOS
window.

[+ startZookeeper.cmd

rg.apache . .zookeeper.server.ZooKeeperServer)

[2816—12-14 13:81:56,.977]1 INFO Server environment:java.io.tmpdir=C:*Uszersiibuse
~ {(org.apache.zookeeper.zerver.ZooHeeperServer?

[2016—12-14 13:81:56,.277]1 INFO Server environment:java.compiler=j?jit26 C(org.apal
.ZooKeeperServerd

[2016—12-14 13:81:56,.977]1 INFO Server environment:os.name=Windows 7 (org.apache.
KeeperServer

[2816—12—14 13:81:56.277]1 INFO Server environment:os.arch=amdtd <org.apache.zook

3. Open (run) startKafka.cmd.
As above, the server will produce some log output.

startKafka.cmd

[2A16—-12—14 13:83:27.633]1 INFO [ExpirationReaper—-#]1. Starting (kafka.seruer.Dell!
rySExpiredOperationReaper)

[2B16—12—14 13:83:27.6331 INFO Mew leader iz B (kafka.server.ZookeeperLeaderElec
Ener)

[2A16-12-14 13:83:27,.6331 INF0) [ExpirationReaper—B]1, Starting {(kafka.server.Del
ry5ExpiredOperationReaper)

[2816-12—14 13:83:27.664]1 INFO [GroupCoordinator Bl: Starting up.
)]

(kafka.coordin

4. Repeat with startKafka-serveri.cmd and startKafka-server2.cmd.

5. At this point, all Kafka servers are running, so now create a new topic.

Open a new DOS window, and change directory to ¢: \student10\kafka\commands

6. Run the createTopic.cmd file.

Provide the following values:
e Topic: employee
e Replication factor: 3
e Partitions 2

C:awsztudentli@sKafkascommands >createTopic.cmd

C:awstudentl@sKafkascommands »echo of f

Enter topic to create (default iz employeel: employee

Enter Replication Factor for employee (defaunlt iz 1>:- 3
Enter numher of partitions to create (default is 1>: 2
Created topic “emplowee'.
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7. Runthe command file 1istTopics.cmd.

The command will return “employee”.

C:sstudentl@ Kaf ka“commands >cmd ~c "kafka-topics.bat ——list ——=zookeeper localhost:-2181"

employee

8. Run the command file describeTopic.cmd.

Provide “employee” as the topic name. The command will return information about the replication
factor and partitions of the “employee” topic. If you have followed the instructions above, you will
see output similar to that below.

C:wstudentiBs~Kaf kascommands *describeTopic.cnd

C:nstudentl@Kaf ka“commands >echo off

Enter topic to describe (default iz employee?: employee

Topic:employee PartitionCount:2 ReplicationFactor:3
Topic: employee Partition: A Leader: 2 Heplica
Topic: employee Partition: 1 Leader: A Replica

9. Run the command consumeMessages . cmd.
Specify the “employee” topic, and connect to the Kafka server with port 9092.

C:sstudentiBsKafkascommands >consumeMessages .cmd

G:studentiB@sKafkascommands >echo off

Enter topic that you want to consume from (default i= emplovee): emplove

Enter port that you want to connect to {(server=98%92, serverl=90%3, seruer2 =2894. default is 9892>: 9
892

10. Open a further DOS windows, and navigate to c:\student10\kafka\commands.
Run the command produceMessage . cmd.
Specify the “employee” topic, and connect to Kafka with port 9092.
Type some text message input, as shown below. Each message is terminated with the Return key.

C:wstudentiB \Kafkascommands >produceMesszage .cmd

C:sstudentlB@~Kafkascommands >echo off
Enter topic you want to produce messages to ({default is employeel: employee

Egger port that vou vant to connect to (server=9892, serverl=9893. serverZ=78%4. default is 98920: 9

test message 1
test message 2
final message
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11. Back in the consumeMessages window, observe that the text messages you just produced have
been consumed by the consumeMessages client application.

Cxwsztudentli@sKafkascommands >consumeMessages .cmd

C:sstudenti@~Kafkascommands *echo off

Enter topic that you want to consume from (default is employeel: e
Eg;er port that you want to connect to (server=7092, serverl=7093.
test message 1

test message 2

final message

You have now verified that the local Kafka system is configured correctly, and can be used by the
[IB applications.
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4. Import and extend the HR_Service REST API

In this section you will extend the provided REST API, HR_Service. The provided version of HR_Service
has already implemented the two createEmployee* operations. Both these operations use the
createEmployeeMain.subflow. This subflow is the component that will be extended in this section.

1.

If you already have a workspace open, click File, Switch Workspace. Give the new workspace the
name

c:\users\iibuser\IBM\IIBT10\workspace_ kafka

In the new workspace, import the Project Interchange file:

C:\student10\HR_complete\HR_Service\resources\
HR_Service_Kafka_StartingPoint.10.0.0.7.zip

Select all three projects from this Pl file, and click Finish.

HR_Service uses the EMPLOYEE, EMPLOYEE_SUPPLEMENTARY and DEPARTMENT tables
from the HRDB database. This requires the HRDB Database Definition project, which represents
the tables schemas. This is used by the Mapping nodes that access these tables. The HRDB
Shared Library and HRDB_project items contain the database definitions for the DB2 database
HRDB.

Note — because the EMPLOYEE_SUPPLEMENTARY table has been added in the 10.0.0.7 version
of this lab series, the HRDB.dbm file has been updated in this version of the HRDB shared library.
However, it is backward-compatible with earlier versions, and can be used with earlier lab scenarios
from this series.

ﬁ Import Project Interchange Contents — |EI |i|

Import Projects
Import Projects from a zip file. {

=d
From zip file: I Ciistudent10'HR_complete'\HR._Serviceresources\HR_Service_Kafka_StartingPoint, 10.0.0.7.zip j Browse. .. |
Project location root: I C:\sers\ibadmin IBMYIIET 10\workspace_kafkal Browse... |

=*HRDBE
=FHRDE_project
T=FHR_Service

Select All | Deselect All |  Select Referenced

Y l
I\E‘J < Back Mexk = | Finish Cancel
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3.

When imported, you will see the HR_Service REST API project, and the HRDB shared library. The
shared library has a library reference from the HR_Service REST API.

You will see several subflows are present in HR_Service. This indicates that several operations
have already been implemented in this REST API. In addition, there are other subflows that are for
more general use.

Expanding the REST API Catalog will show the entire list of operations that are defined in this
REST API. As mentioned above, not all of these operations have been implemented.

Note that the “HR Employee and Department Services.json” document has been updated to
Version 4.0.0. This is because new Model Definitions have been provided for the new database
table, and all “Get” operations have been changed to use the “query parameter” form of a REST
request with a “get” method.

Application Development Mew...

=E
) REST API Description
EI:’:‘, Resources
f Flows
E|_f' Subflows
""" 27 createEmployeeFromMultipart. subflow
""" "7 createEmployeefromtEmbeddedimage. subflow

""" 'z createEmployeeMain, subflaw

""" 'z getComplete. subflow

----- “i= getDepartment. subflow

----- 2z getEmployee, subflow

----- “lz getSupplementary. subflow
[]B Maps

-2 ESQLs

=55 REST API Catalog

[=]4:% HR Employee and Department Services 4.0.0
----- createDepartment
----- createEmployes
----- createEmployeeFromMultipart
----- createEmployeefromtEmbeddedimage
----- getComplete
----- getDepartment
----- getDepartments
----- aetEmployee
----- getEmployees
----- getSupplementary
----- postEmployes
----- postSupplementary
EEI---'E Referenced Libraries
E Other Resources
=gl HRDB

IE|:}._‘, Other Resources

=-leg HRDB_praject
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4. Open (double-click) the REST API Description. This will show the Header and Resources
definitions in the REST API.

The “get” operations are not described here. If you need information on how to construct these
operations, please refer to various lab documents earlier in this series, for example
10006_16L01/02.

G Applic.. 52 &2 Patter.. = O EZ HR_Service 532
EB/HE ¥
Application Development Mew, .. Y Header

~ Resources

Flows

E Subflows b /departments

B Maps

=54 EsqLs

.i,r REST API Catalog

'E Referenced Libraries

E Other Resources b Jemployees

gl HRDB

EE Other Resources
E-leg) HRDB _project

M| HRDB.dbm

-

Jfdepartments/department

-

Jemployees/complete

Jemployees/complete/embeddedimage

-

-

femployees/complete/multipart

b [employees/employee

¢ femployees/supplementary
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5.  Further down the HR_Service editor, you will see the supplied Model Definitions.

Expand the supplied models. These will be used later in the lab.

~ Model Definitions

Page 21 of 76
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MName | Array | Type | Allow rull
@ <Enter a unique name to create a new model =
{-) EMPLOYEE ] object
{---} DEPARTMENT ] object
: object
E {-) EmployeeResponse : object
DBResp ] DERESP
[ ] Employee V] EMPLOYEE
{.--) DepartmentR.esponse : object
= {-} CompleteResponse : object
DBResp_employes : DBRESP
Employee ] EMPLOYEE
DBResp_department I DERESP
Department ] DEPARTMENT
DEResp_employee_supplementary : DBRESP
Employee_supplementary : EMPLOYEE_SUPPLEMEMTARY
= {..) EMPLOYEE_SLPPLEMENTARY ] object
EMPNO_SUPP ] string [
EMALL ] string ]
MOBILEPHONE ] string ]
TWITTERID ] string ]
BOXID ] string ]
IMAGE ] string ]
= {-) EmployeeSupplementaryResponse : object
DBResp ] DERESP
Employee_supplementary : EMPLOYEE_SUPPLEMEMTARY
F  {-) EmployeeAddUpdateCompleteRequest : ohject
Employee I EMPLOYEE
EmployesSupplementary I EMPLOYEE_SUPPLEMEMTARY
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6. Expand the /employees/complete/embeddedimage resource.

You will see a POST operation has been created in this resource.

- e

POST createEmployeefromtEmbeddedimage
Name Parameter type Data type Format Required Description
Request body schema type
|The request body for the operation |deateCoraneteRequest LI
Response status Description Arri
| 200 |The operation was successful, [

7. Use the slide bar to move to the right, and open the subflow that implements this operation.

8. The subflow invokes a further subflow, createEmployeeMain, where the main logic for this

operation is provided.

createEmployeefromtEmbeddedimage. subflow 23

J Flows Exerciser: i & =

Input

createEmployesMain
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9.
operation also invokes the same subflow.

Similarly, in the /employees/complete/multipart resource, the createEmployeeFromMultipart

createEmployeefromtEmbeddedimage.subflow

J Flow Exerciser:

createEmployeeFromMultipart.subflow &3

Input
Re
B

Reset Content Descriptor MIME damain

@0

rseAndsavelmage

Output

createEmployesMain
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4.1 Investigate the createEmployeeMain subflow

1.

From either of the two operation subflows mentioned above, open (double-click) the
createEmployeeMain subflow.

This subflow is complete, with the exception of a space for a KafkaProducer node.

However, there are some additional features of some other nodes which will be explored,
although no further development work is required for these.

createGeneralDatabaseFailureResponse

[} sgvelnEnvironment P
Input H|_]|:[
Write file record if Kafka.fails
_,'*h /
Insert new Employee into database +7 =

prepareKafkaMessage
Check success, duprec, or DB failure
UEBESUEEESSR? Output

createDupRecResponse
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2.  Open the “Insert new Employee into database” mapping node. This map accesses three
database tables, all in the HRDB database, as follows:

e Select from HRDB(DEPARTMENT)
e Insertinto HRDB(EMPLOYEE)
e Insertinto HRDB(EMPLOYEE_SUPPLEMENTARY)

If all database operations are successful, all data is placed in the output message assembly,
with the exception of the binary image element of the input message (see step 6 below).

[ create_inserthewEmployesIntoHRDE

vcreate_insertllewEmployeeIntoHRDE # @ | e |« B 2 EREaGE B I—
=) t‘i Message Assembly J50N & = ['g;“ Message Assembly
o <Click to filter....> B <Click to filter...,>
# &l Properties [0..1 PropertiesType Tgmove - ‘@ 4l Properties
# gl LocalEnvironment  [0..1] _LocalEnvironmentType s 8 of] 150N
= (¢l 350N [1.1] ISONMsgType [€] Padding
[€] Padding [0..1] string ) = [gDatz
o @ [€] DBResp_employee
Bimneert - Y @ [E Employee
' “ERetm - ¥ 1 @ [€] DBResp_department
& U5 Faure ~ 4 1 [ [€] Department
= g Data [1.1] EmployeeAddUpdateCompleteRequest b & [€] DBResp_employee_supplementary
et - @ [g] Employee_supplementary
i “EReturn ~ 5
 Tarabee. Y | T3] Insert into HRDB /ITBADMIN/EMPLOYEE
o <Click to filter....>
=) 5] Select from HRDB ® = T Insert into HRDB/TIBADMIN/EMPLOYEE_SUPPLEMENTARY
o <Click to filter....> o <Click to filter. .. >
® 7@ Resultset [0..4] ResultSetRow L Fscect~ &2 EMPNO_SUPP

B EMAIL

[ MOBILEPHONE
B TWITTERID
F BOXID

B IMAGE

3. Highlight the first Insert transform. The input Data element and the output “Insert into
HRDB/IIBADMIN/EMPLOYEE” elements are highlighted.

If you want to see the precise elements mappings, click the “Insert” text of the transform.

Return to the highest level of the map when finished.

=1 Pa Message Assembly 50N 2 = ['ef Message Assembly
& <Click to filter... > 2 <Click to filter... >
ol Properties [0..1] PropertiesType & ] Properties
@ F LocalEnvironment [0..1] _LocaEnvironmentType @ = &l 1500
= Ll 150N [L.1] JSONMsgType 5] Padding
[€] Padding [.1] sting = g Data
! [ [€] DBResp_employee
1 # [€] Employes
——— 1 = [€] DBResp_department
Failure 1 €] Department
= lg Data [t.1] EmployeeAddUpdateCompleteRequest & [l Dt employes. sipplemeniry

@ [€] Employee_supplementary

= ﬁ Insert into HRDB /TIBADMIN/EMPLOYEE
o <Click to fiter... >

& (€] Employee [0..1

EMPLOYEE

| =1 % Insert into HROB/TIBADMIN/EMPLOYEE_SUPPLE
EMPLOYEE_SUPPLEMENTARY

@ [e] EmployeeSupplementary  [0..1]
£ <Click to filter... >

=1 % Select from HRDB 2% eMPnO_sUPP
o <Click to filter... > E EMALL
@ 0@ Resultset [0.4] ResultSetRow sl il o
_TWITTERID
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4.

Similarly, highlight (click) the second Insert transfom (not the “Insert” text). The same input
will be highlighted, and the output assemly for the EMPLOYEE_SUPPLEMENTARY table
will be highlighted.

Again, if required, click the word “Insert” to see the precise mappings.

=T &l ) il
® [e] DBResp_employes
Insert & [8] Employee
Return & [€] DBResp_department
Eallure & [€] Department
= g pata [1..1] EmployeeAddUpdateCompleteRequest ® [€] DBResp_employee_supplementary

® [e] Employee_supplementary

# T3 Insert into HRDB/IBADMIN/EMPLOYEE
b <Click to filter.... >
# [€] Employee [0..1

EMPLOYEE
= ﬁ Insert into HRDE/TIBADMIN/EMPLOYEE_SUPPLE

® [e] EmployeeSupplementary  [0..1
b <Click to fiter... >

EMPLOYEE_SUPPLEMENTARY

= 7] Select from HRDB 22 EMPNO_sUPP
%o <Click to filter... > B EMAL
# B Resultset [0..%] Result Set Row et RO ERTOtE
B TWITTERID
[ BOXID
B IMAGE

Highlight and click the Return transform shown. Note the input and output connections that
have been made for this transform.

€] Pacding 0.1 song
= [e] DBResp_employee

=

[€] Employee
) [€] DBResp_department

®

Failure = [€] Department
= ﬁg Data [1..1] EmployeeAddUpdateCompleteRequest 5

'[‘ g Return ~ ﬂ

[€] DBResp_employee_supplementary

5

[e] Employee_supplementary

[+ lﬁlﬂsert into HRDB/TIBADMIN/EMPLOYEE
2 <Click to filter... >
# [€] Employee [0..1] EMPLOYEE

= B Insert into HRDB/IIBADMIN/EMPLOYEE_SUPPLE
# [€] EmployeeSupplementary  [0..1] EMPLOYEE_SUPPLEMENTARY

H <Click to filter.... >

Finally in this map, click the word “Return” to see the precise element mappings.

Note that the IMAGE element is not mapped. This is because this element will probably be
quite large, and we don’t want to send this back to the originating client.

ik
= 2] DBInsertReturn <Anonymous > & [8} Employes_supplementary EMPLOYEE_SUPPLEN
2 <Click to filter... > 2 <Click to fiter... >
- 4V B .
[€] MumberOfRowsInserted  [1..1] int EMove ~ [€] EMPNO_SUPP [0..1] <string>
®  [eleman 0.1 <string>
= %g Data EmployeeAddUpdateCompleteRequest 4 [€] MOBILEPHONE [0..1] =string>
B <Click to filter... > % [E TWITTERID [0..1] <string>
& [€] Employes [0..1] EMPLOYEE *  [Esoxo 0.1 <sting>
= [€] EmployeeSupplementary  [0..1] EMPLOYEE_SUPPLEMENTARY [E] MaGE [0..1] <strings
[€] EMPNO_SUPP [0..1] <string>
& = = DBResp_employee_supplementary DBERESP
€] EMAL .1 <string> | Move o @)I Fi
T <Click to filter.... >
Em
[€] MOBILEPHONE [0..1] =<string> E/Move » | [€] UserReturnCade [0..1] <integer>
[ TWITTERID [0..1] <string> “EMove ~ [e] RowsRetrieved [0.1] <integer>
4 =
€] RowsAdded 0..1] <integer:
[€] BoxXD [0..1] <string> ElMove v e [o=1] =
= :EEI e [€] RowsUpdated [0..1] <integer>
IMAGE 0..1] <string> =
.1 g [€] RowsDeleted [0..1] <integers
[®] SQLCODE_Errarcode [0.1] <intsger=
[€] SQLSTATE_SQLState [0..1] <string>

Close the map.
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7. Highlight the “Check success, duprec, or DB failure” Route node.

In the properties of this node, the filter pattern has been set to check for successful inserts to
both the EMPLOYEE and EMPLOYEE_SUPPLEMENTARY tables. If RowsAdded=1 for both
of these tables, then the message will be sent to the Match terminal, and to the
KafkaProducer node (to be added). All other responses represent failures of various kinds.

B Properties 52 | =

2 Route Node Properties - Check success, duprec, or DB failure

:‘ i, Filter table: Fiter pattern: The Data element in XPath $Root/1SON Data/DEResp_employee/RowsAdded=1 and $Root/ 150N Data/DEResp_employes_supplementary/RowsAdded=1 was r
Desaription found in the XML Schema.
Basic .
Filter table ttern | Routing output terminal

Monitoring
—_— SRoot1SON/Data/DBResp_employee RowsAdded=1 and $Root/ISON/Data/DEResp_employee_supplementary/RowsAdded=1 Match

$Root1S0M/Data/DEResp_employee/SQLSTATE_SQLState=23505 dupRec

8. Open the prepareKatkaMessage map.

The output message assembly has a single JSONObject element, employeeAdded. This
element is set to the value of the employee number (EMPNO), before being published to the
Kafka server in the subsequent node. Consuming applications will receive this small
message, and be able to retrieve the full information from the EMPLOYEE and
EMPLOYEE_SUPPLEMENTARY tables.

@- create_preparekafkaMessage
~create_prepareKafkaMessage » D | Bl | &l @DT = i W e 3| &
= EMassage Aszembly JSON = [« Message Assembly JSON
5o <Click o filter... > o <Click to fiter...»
& &) Properties [0..1] PropertiesType | Move = @ gl Properties [0..1] PropertiesType
= [ 1508 [1..1] ISONMsgType = o] 150N [L..1] JSONMsgType
[&] Padding [0..1] string [£] Padding [0..1] siring
= ?@ Data [1..1] CompletsResponse = &7z choice of st tems L=l
# [E] DBResp_employee [0..1 DBERESP et [t.-11 anyType
= [E] Employes [0..1 EMPLOYEE = fgata [L..1] ISONbject
B - = % choice of castitems  [0..%]
[€] EmPNO [1.1 <string> EMove
any’ [L.1
FIRSTMME 1.1] =string>
El [1.1] <sting l ﬁﬁ‘ampluyee»\ddad [L.1] string
[€] MIDINIT [0..1] <string>
[E] LASTNAME [0..1] <string>

Close the map.
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9. From the Kafka drawer, drop a KafkaProducer node onto the subflow, name it
“KafkaProducer - Local”, and connect as shown.

Connect the Failure terminal to the In terminal of the FileOutput node.

) 1
Mh®e

(2 Favorites

|y WebSphere MQ

—

L [} savelnEnvironment
i* Kafka ] nput

[% KafkaConsumer

0| KafkaProducer =

i IMS

- /
nel

Insert new Employee into database preparekafkaMessage

L Check success, duprec, or DE failure

I:,li createSuccessResponse Output
|7 Web Services
(515cA

Q‘B WebSphere Adapters
| Routing =

[ bNET
e - - e |

createDupRecResponse

10. In the properties of the KafkaProducer node, set the following properties:

e Topic: employee
e Bootstrap server: localhost:9092
e Acks: 1

E Properties 22 EL Problems = Outline % Tasks [ Deployment Log
| KafkaProducer Node Properties - KafkaProducer - Local

Description

Basic Topic name™® |empl0yee
Security Bootstrap servers™ |Iocalhost:9092
Validation

e.q. bootstrap. server. com: 9092 (multinle servers can be specified and delmited using 5 )

Monitori
SRS Cient D |

Add IIB suffix to dient 1D v

Adks™ e ]

Timeout (sec)® | &0

Page 28 of 76
IBM InterConnect



Session 9402, IBM Integration Bus

11. Review the properties of the FileOutput node.

The properties have been specified to work on a Windows system, and to write an output file
to the folder c:\kafka\files_noKafka, if the KafkaProducer node should fail.

If you are running on a non-Windows system, or you want to change the output folder
destination or file name, make appropriate changes now to these properties.

=l Properties 52

IS[I File Qutput Node Properties - Write file record if Kafka fails

Description

Basic

Request

Records and Elements

Validation

FTF

Monitoring

12. Save the subflow.

Directory o \kafkalfiles_nokafka \
File name or pattern | employeeAdded.log /
File action ~—————

Mode for writing to file
% Write directly to the output file {append if file exists)
{” Stage in mgsitransit directory and move to output directory on “Finish file™

Action if file exists IREpIacE Existing File
Replace duplicate archive fles [~

Action on final file transfer failure IND Action

Deploy the HRDB Shared Library and then the HR_Service REST API to
TESTNODE_iibuser/default in the usual way.
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5. Test the updated HR_Service REST API
5.1 Using SOAPUI

1. Open SOAPUI and create a new REST project.

x
Hew REST Project @
Creates a new REST Project in this workspace

URL: | rttp:Jexample. com/fesource bath/searchiparameter=vaid |

m [ Cancel ] [ Import WADL. ..

2. Inthe URI field, specify the following URI, and click OK.

http://localhost:7800/HR_Services/resources/employees/complete/embeddedimage

x|
New REST Project {@
Creates 3 new REST Project in this workspace

LRI: ’8[][],."I—|F‘._Ser'u'iu:es,."rEsnurces;’emplnyeesfmmpletefembeddedimage|

m [Cancel ] [Import WADL...
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3.

Change the method to a POST.
In the input data area, paste the entire contents of the file

c:\student10\HR_complete\HR_ Service\data\
EmbeddedImageWholeMessage.raw. json

Note that the last data line (highlighted in yellow below) is a binary image of the new
employee, encoded as a Base64 text encoded string.
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RE Request 1

Method \Eqdpoint

» = PosT | [njtp:/focainost: 7800 [+
Eﬁ + LIS @
E Mame | Value | Style | Level

=

&

Lot

Media Type |a|:|u|i:3ﬁunﬁsnn [v] =] [] Post Querys...

{

"Employee™: |
"EMENO™: "000015™,
"FIRSTHME™: "Albert™,
"MIDIMIT™: "J",
"LASTHAME™: "Einstein”™,
"WOREDEFT™: ™ROO™, ‘___——"——————————
"EPHONENO™: ™5012Z™,
"HIREDATE™: "Z0le-12-12",
TICB": "HMER",
"EDLEVEL™: 3,
"SEX": "M",
"BIRTHDATE": "1875-03-14",
TSALARY™: Z0000,
"BONUS™: 5000,
TCOOoMM™: 1024

be

"EmployeeSupplementary™: |
"EMPNO SUPP™: "000015™,
"EMAIL": "a.einsteinf@zurich.com",
"MOBILEFHONE™: "™7845384535™,
"IWITTIERID": "@EEMCZ"™,

"BOXID": "EMCZ@box.com”,
"IMACE™:
"/93/4AM0SkZIRgABAGRAZABKAAD/ TABXRHV] a3k AROAEAAAAPAADAE
}
}
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4. Change the EMPNO to an employee number that does not already exist in the EMPLOYEE
table (000028 in this example).

Click the green arrow to send the request.

E% Request1 :

+ Method Endpoint |
’ =[posT =] [htip:/focalhost: 7800 || |
ﬁ B O [ oA @
3
E Mame | Value | Style | Level
=
&

Lt il

Media Type |apu|i:3ﬁunﬁsnn [v] =] [] Post Querys...
{

"Employee™: |
"EMENO™: ™00 EIEIEE" .
"FIRSTHME™: "Albert™,
"MIDINIT™: "J",
"LASTHAME™: "Einstein™,

"WOREDEFT™: "ROO"™,
"PHONENO™: ™5012",
"HIREDATE™: "Z20le-1z2-12",
"JOB™: "MER",

"EDLEVEL™: 3,

"SEX": "M",

"BIRTHDATE"™: "1875-03-14",

"SRLARY™: 20000,
"BONUS™: 5000,
"COMM™: 1024
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5.  If successful, the response message will be shown.

| |,.'HR_Servicesfresu:uurcesfemplu:uyeEsfcumpletefembeddedimage | |:
;‘%; E=Response xmlns="http://localhost/HR Services/resocurces/emp

;i_E <DBResp_department>

% <“HowsRetrievedrl</RowsRetrieveds

o <UserBeturnCode>0<, /TaerBeturnCodes>

K </DBResp department>

% = <DBResp_employeesr

l— <Rowshdded>1</Rowshdded>

% <UserBeturnCode>0<, /TaerBeturnCodes>

EE- </DBResp employeexr

= <DBResp emplovyee supplementaryr
<Rowshdded>1</Rowshdded>
<UserReturnCoder0</UserBeturnCode>
</DBResp employee supplementary>
= <Department>
<ADMRDEPT>A00</ADMREDEFT>
<DEFTHAME>SPIFFY COMPUTER SERVICE DIV.«/DEFTHAME>
<DEPFTHO>RA00</DEFTHO>
<LOCATION null="true"/>
<MERNO>000010< /MERNO>
</Department>
= <Employee>
<BIRTHDATE>187%-03-14</BIRTHDATE>
<BONUS>5000< /BONUS>
<COMM>102 4/ COMM>
<EDLEVEL>9< /EDLEVEL>
<EMPNO>000028< /EMENO>
<FIRSTHNME>RAlbert</FIRSTHHME>
<HIREDATE>Z016-12-12</HIREDATE>

6. Switch back to the DOS command window which was consuming messages from the Kafka
employee topic.

Note that a message has been received with the employee number of the newly added
employee (000028 in this example).

Cisnstudentl®@~Kaf ka~commands>echo off

Enter topic that you want to conzume from {default iz employeel: employee
Enter port that you want to connect to (server=7092, serverl=7093, server
92

test meszage 1

test message 2
final message
{"employeefdded
{"employeefdded
{"employeefdded
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5.2 Using Postman

Although most REST testing tools, such as SOAPUI, are capable of generating and sending a REST
request with an accompanying JSON payload, not all are capable of sending a MIME request in multipart
format. The HR_Service REST API has two operations to create a new employee. The second of these
expects such a message, so this section uses the Chrome Postman tool to send this request. Postman is
described in more detail in the lab guide 10006_16L15 document.

1. Open the Postman tool from the Start menu and import the Postman collection “Complete”
(depending on your VM image this may already be there — if so, replace it). This is available
in the export file

c:\student1l0\HR complete\HR_Service\postman\
Complete.postman_collection. json

2. Expand Complete, and select the “Add (Complete) — using multipart image” test.

On the details pane, select the Body tab. The data format will be set to “form-data”.

[0 Rumner Impor [} Builder w, (e sgnin B &

Ne Environment
Add (Complete) - @ [ ]

Collections Add (Complete) - using multipart image

All

POST hetp://localhost7800/HR_Services/re  Params Send bt Save
Complete vr

>
Add (Complete) - using embedded image ® form-daw raw binary

POST  Add (Complete) - using multipart image

employeeData { "Employee™:{ " Text Bulk Edit
Embeddedimage employeelmage Choose Files | N File
1 request
Text

Multipart
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3. For the employeelmage part of the message, set the attached file to
c:\studentl1l0\HR_complete\HR_service\data\Einstein. jpg

Set the EMPNO element to an employee value that is not yet in the database. The example
below shows “000029".

Add (Complete) - using multipart image

employeelmage Choose Files | Einstein.jp,

4. Click Send.
The new employee will be added successfully.

The new employee will be published to Kafka, and the consuming application will receive the
new notification, as before.

C:~studentlB@~Kafka~commands >echo off

Enter topic that you want to conzume from (default iz employeel: employee
Enter port that you want to connect to (server=9892,. serverl=7873. serverZ=980794,
a9 2

test message 1
test message 2
final messzage

{"employeeAdded’ ="
ll}
ll}
{"employeefdded "
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6. Using the Kafka nodes with IBM MessageHub

The 1IB Kafka Producer and Consumer nodes can also be used with the MessageHub service provided on
IBM Bluemix. MessageHub is IBMs implementation of Apache Kafka. More information can be found here:
https://developer.ibm.com/messaging/message-hub/.

6.1 Explore and configure MessageHub

1. To use the Bluemix MessageHub service, you will need to login with an IBM ID. If you do not
have an IBM ID, create one now, and then return to the next step.

2. Login to the MessageHub service on IBM Bluemix:

https://console.ng.bluemix.net/catalog/services/message-hub

When you have logged in, make sure that the Bluemix Region is set to the value that you
want to use for your own testing. In the example below, the region for the BetaWorks
organization is “United Kingdom”.

Account Account

Region United Kingdom

Organization BetaWorks

Space
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3. Inthe Bluemix Catalog, type “Message Hub” into the search field.

Click the Message Hub icon.

@, IBM Bluemix Catalog

All Categories (1)

Infrastructure

Apps

Eoilerplates

Cloud Foundry

Containers

212 Trial Days Remaining w

message hub|

David Hardcastle's Accoun...

Cataleg Support Account

Filter

\_-/

Services

Application Services

Deliver new web and mobile apps.

Message Hub

|BM Message Hub
is a scalable

IBM

4. Click Create to create a new Message Hub service.

Message Hub

IBM Message Hub is a scalable,
high-throughput message bus. Wire
micro-services together using open
protocols, Connect stream data to
analytics to realize powerful insights.
Feed event data to multiple applications
to react in real ime. Bridge to your
on-premise messaging infrastructure to
create a hybrid cloud messaging

solution.

IEM

Connect to:

Leave unbound

View Docs

AUTHOR  IBM
PUBLISHED 06/23/2016
TYPE

LOCATION | Inited Kinadomn

Service

Service name:
Message Hub-a3

Credential name:

Credentials-1

Features

* Fast, scalable, fully d

service, based on Apache Kafka

Message Hub sits on Apache Kafka, an
open-source, high-throughput messaging
system which provides a low-latency
platform for handling real-time data feeds.

s Communication using Kafka, MQ Light or
REST API clients

Message Hub provides 3 interfaces
through which messages can be produced
and consumed. The native Kafka interface
for Kafka clients, the MQ Light API for MQ
Light clients, and a REST APL

s St ing analytics integ)
Use the power of the Apache Spark and
Streaming Analytics services alongside Kafka
to build high-performance scalable streaming
analytics seclutions.

® Connectivity with a range of services

Message Hub will integrate with multiple
services on Bluemix.

o~

Need Help?
Contact Bluemix Sales
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5. The new Message Hub service will be created. The views may look slightly different but
should be similar to what is shown below.

Message Hub-a3

Manage Service Credentials Connections

Topics

| Filter Topics...

Partitions: 0 used / 0 maximum

o fefo] 8|

Topic Names Partitions

Retention (hours)

No Topics Found

6. Create a new topic, by clicking the “Create topic” icon.

Topics

Filter Topics...

Partitions: 0 used / 100 maximum
Topic Names m Partitions Retention (hours)

No Topics Found
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7. Name the new topic “employee” and press Return.

Topic Names Partitions Retention (hours)

| employee] 1 = [ H sae (¥

No Topics Found

The new topic will be created with a retention period of 24 hours.

Topic Names Partitions Retention (hours)
Topic 'employee’ created. ®
a employee 1 24

8. Click the “Service Credentials” tab.
Click the “View Credentials” drop-down.

Note the server URL values, and the user and password values. These will be used by the
IIB KafkaProducer node that you update shortly.

Message Hub-a3

Service Credentials

Service Gredentials Service Credentials New Credential

Manage Connections

Gredentials are provided in JSON format. The JSON [ keY NAME DATE CREATED AGTIONS
snippet lists credentials, such as the APl key and secret, as
well as connection information for the service. [] Credentials-1 Dec 14, 2016 - 05:05:39 View Credentials

{ E

"mglight lookup_url": "https://mqlight-lockup-prod02.messagehub.ssrvices.eu-gb.bluem
1x.net/Lockup?serviceId=845afee0-a856-4726-a2c5-a£00b2eTebdT",

"api_key": "yt3RpcyClTbrITHOnb0zXz4G6PE0CRYDRNARRWZ3FBgIoRL",

"kafka_admin_url": "https://kafka-admin-prod02.messagehub.sezvices.eu-gb.bluemix.net
14437,

"kafka_rest_url": "https://kafka-rest-prod02.messagehub.services.su—gb.bluemix.net:d
43n,

5as

ElL

"kafka0l-prod02.messagehub. services. cu-gb.bluemix.net:d

"kafka02 Produ MESSoEen BT eo gD Dluemix.net:2093",
"kafka03-prod02.messagehub. services. eu-gb.bluemix.net: 90937,
"kafka04-prod02.messagehub. services. cu-gb.bluemix.net: 90937,
"kafka05-pzg

ices.eu-gb.bluemix.net:8093"

"user”: "yt3ApcyClTbrJ7HI",
"password”: "nb0zXz466PHOCRVDNNAhhwZI3FdBgJoRL"
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9. Return to the Integration Toolkit, and edit the createEmployeeMain subflow.

Add a new KafkaProducer node to the flow. Name it “KaftkaProducer MessageHub”, and
connect it as shown.

Be sure to remove the connection to the KafkaProducer Local node — or you will get logic
errors at runtime.

[} szvelnEnvironment
Input

Insert new Employee into database

-
45

createDupRecResponse

10. Select the properties of the KaftkaProducer MessageHub node.

On the Basic tab:
e Topic: employee

e Bootstrap server: kafka ............... bluemix.net:9093 (copy/paste the first url from
the Service Credentials from your Bluemix MessageHub service)
e Acks: 1

=l Properties 33 E:‘u Problems = Outline % Tasks [ Deployment Log

| KafkaProducer Node Properties - KafkaProducer MessageHub

Description

Basic Topic name™* | employee

Security Bootstrap servers™ | kafkal1-prod02. messagehub.services, eu-gb. bluemix.net: 9093

il e.g. bootstrap. server. com: 9092 (multinle servers can be spedfied and delmited using a )

Monitori
SRS et o |

Add TIB suffix to dientID v

Acks™ S

Timeout (sec)™ | &0
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11. On the Security tab, set the security protocol to SASL_SSL.

= Properties &3 rﬁ_ Problems o= Qutline o= Tasks [ Deployment Log

%/ KafkaProducer Node Properties - KafkaProducer MessageHub

Description
E Security protocol® <

Security S5L profocol cannot be sef if Securify protocol is PLAINTEXT or SASL_PLAINTEXT
(Validation | g5 protocol® TLSvi.2

Manitaring

12. When connecting to a secure Kafka server, such as MessageHub, the required security
credentials are provided by the 1IB node. Security credentials are created with the
“mgsisetdbparms” command.

In an 1IB Command Console, run the following command, substituting values for your IIB

server, username and password as appropriate (user and password are those provided by
the MessageHub credentials).

mgsisetdbparms TESTNODE_iibuser
-n kafka: :KAFKA: :default

-u yt3ApcyClTbrJ7H9
-p nb0zXz466PHOcRvVDMNAhhwZ3FdBgJoR1

13. Stop and restart the 1IB node.

14. Save the subflow, and deploy the updated HR_Service in the usual way.
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6.2 Test HR_Service with MessageHub

1. Return to the SOAPUI application that was used earlier. Change the EMPNO to a value that
has not been previously used.

Click the green arrow to invoke.

%E Request 1

Method Endpoint R

+
L =[posT | [nttp:/focalhost: 7800 [v]E
s mE v oA @
E Mame | Value | Style | Level

=

&

Lt

Media Type |applicationfison [v] | [ ]Post Querys...
{

"Employee™: |
"EMENO™ : “EICICIEIBI" .

"FIRSTHME™: "Albert"™,
"MIDINIT™: "J",
"LASTHMAME™: "Einstein™,
"WOREDEFT™: "ROO™,
"PHONENO™: ™50l1z",
"HIREDRTE™: "20le-12-12",
"JOB™: "MER",

"EDLEVEL": 3,

"SEH": "H",

"BIRTHDATE"™: "1875-03-14",

"SRALARY™: 20000,
"BONUS™: 5000,
"COMM™: 1024
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2.

Note that to connect a client directly to the MessageHub system, you can use a variety of
client tools. In all cases, you will have to configure appropriate security components to
enable SSL or SASL-style connectivity, which is beyond the scope of this lab. You may wish
to explore further aspects of the Bluemix Message Hub user interface such as the Grafana
tools for example.

Manage Service Credential Ci

Topics

| Filter Topics...

Partitions: 1used / 100 maximum

[efcllo]a]

Topic Names Partitions Retention (hours) Metrics & Logs

= employee 1 24 Grafana provides metrics,
dashboards and graphs for
Message Hub:

GRAFANA 3

END OF KAFKA LAB SCENARIO
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7.LOOPBACK LAB: Introduction and Preparation
7.1 Introduction

[IB v10.0.0.6 introduced a new Loopback Request node, and this can be used to access databases such
as MongoDB.

This lab provides a basic example of retrieving information from a MongoDB database. It is based on a
previously built REST API, and will retrieve Employee documents from the HRDB database (EMPLOYEE
container), located within a MongoDB instance.

[IB v10, fixpack 5 (10.0.0.5) has made significant changes in the Toolkit representation of REST APIs, the
editor functions, and with the tools provided with the Mapping Node editor. This lab will make use of those
functions to extract the required employee number from the input parameters. An approach is also
provided to retrieve the same information using ESQL.

7.2 Open the Windows Log Monitor for |IB

A useful tool for IIB development on Windows is the 1IB Log Viewer. This tool continuously monitors the
Windows Event Log, and all messages from the log are displayed immediately.

From the Start menu, click 1IB Event Log Monitor. The Monitor will open; it is useful to have this always
open in the background.

-0l x|

BIPF31321: ¢ IB1ANODE.szerverd » The HITP Listener has started liztening on port
'78Aat Y for *fhttp®’ connections. [18/3-2814 3:17:23 PM]
BIP21541: ¢ IB1BHODE.zerverl » Execution group finished with Configuration messa
[18./3-2814 3:17:24 PM]

: ¢ ITB1ANODE.zerverd » Configuration message received from broker. [18-3
<2814 5:87:36 PM1]
BIP21531: ¢ IB1BHODE.zerverl > About to **Change’’ an execution group. [18-3-281
4 5:87:36 PM]
BIP21551: ¢ IB1ANODE.szerverd » About to *‘create '’ the deployed resource **Empl
oyeeService JSONMClient’*® of type '’ _APPZIP*'. [18-3-/2814 5:87:37 PH]
BIP21551: ¢ IB1iBHODE.zerverl > About to *‘create *’ the deploved resource ’’gen.
getEmployee_EmployeeService _EmpSeruvClient_JSO0M1'* of type *° _SUBFLOW' *. [1A-3-28
14 5:87:37 PH1]
BIP21551: ¢ IB1iBHODE.zerverl > Abhout to *‘create ' the deploved resource **EmpS
ervClient_JSONL1'* of type *' . MSGFLOW" ' . [18-3-2814 5:87:37 PH]
BIP21541: ¢ IB1ANODE.zerverd » Execution group finished with Configuration messa

[18-3-2014 5:87:43 PH]

: f IB1BMODE.HITPListener > The HTIP Listener has started listening on p
ort *'7A8A' " for ‘http’’ connectionsz. [18-3-2014 5:87:-47 PM]
BIP21521: ¢ IB1ANODE.szerverd » Configuration message received from broker. [18-3
<2814 5:58:-41 PM]
BIP21531: ¢ IB1BHODE.zerverl > About to **Change’’ an execution group. [18-3-281

FM1]

BIP21551: ¢ IB1ANODE.zerverd » About to *‘‘delete '’ the deployed resource °**EmpS

This tool is not shipped as part of the IIB product; please contact us directly if you would like a copy.
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7.3 Configure TESTNODE iibuser for REST APIs

The instructions in this lab guide are based on a Windows implementation, with a user named
“iibuser”. Login to Windows as the user "iibuser", password = "passwO0rd". (You may already
be logged in). Start the IIB Toolkit from the Start menu.

The IIB support for the REST API requires some special configuration for the 11B node and server. Cross-
Origin Resource Scripting (CORS) must be enabled for the IIB node to execute REST applications. This
is also required when testing with the SwaggerUI test tool. See

http://www.w3.org/TR/cors/?cm mc uid=09173639950214518562833&cm mc sid 50200000=1452177
651 for further information.

5.  Ensure that TESTNODE _iibuser is started.

6. Check that CORS has been enabled on the IIB node by running the following command in an
Integration Console:

mgsireportproperties TESTNODE_iibuser
—e default
—o HTTPConnector
-r

7. If CORS is enabled, you will see the following lines (amongst others):

corsEnabled="'true'
corsAllowOrigins="%*"
corsAllowCredentials="'false'
corsExposeHeaders="'Content-Type'
corsMaxAge='-1"
corsAllowMethods="'GET, HEAD, POST, PUT, PATCH, DELETE, OPTIONS'
corsAllowHeaders="'Accept, Accept-Language, Content-Language, Content-
Type'

8. If CORS has not been enabled, run the following commands:
mgsichangeproperties TESTNODE_iibuser
—e default
—o HTTPConnector
-n corsEnabled -v true

mgsistop TESTNODE_iibuser

mgsistart TESTNODE_iibuser
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8. Create the HRDB database in MongoDB

This chapter will provide some very basic instructions to get you started with MongoDB, sufficient to
perform this lab. There are many good instructional documents on the internet, starting with this site:
https://www.mongodb.org/.

Note - on the 1IB Workshop Windows system, MongoDB has been installed into the Program Files folder,
and c:\Program Files\MongoDB\server\3.2\bin has been added to the PATH in the Windows System
Environment Variables.

8.1 Start the MongoDB server and client shell

1. In a Windows Command Prompt, navigate to :
c:\student10\Loopback\mongodb\commands

Run the command:
startMongoDB

For info, this will run the MongoDB command:
mongod.exe —--dbpath c:\studentl0\Loopback\mongodb\data\db

This command will start the MongoDB server, and create any new databases in the specified
folder. The folder specified in the dbpath parameter must exist, but does not need any
specific preparation or configuration.

No defaults have been changed, so the MongoDB server will start with the client listener
27017. The DOS window will be held open at this point. Do not close this window, or the
MongoDB server will terminate.

C:sstudentlB Loophack nongodbscommands >startMongoDB.cmd

C:wstudentlB~Loophack-nongodb~commands >mongod ——dbpath c:sstudentl@loopback-mon
gqodb~data~db

2016-05-83TAB:-32:4%_187+8188 I CONTROL [mainl] Hotfix KB2731284 or later update

iz not installed. will zero—out data files

2016-05-083TAB:-32:49.114+8188 I CONIROL [initandlisten] MongoDB starting = pid=?
92 port=27017 dhpath=c:sstudentlB“loophacksmongodb~datasxdb 64-hit host=BETAWORKS
—-ESB1A

2016-A5—A3TAB:-32:49_118+8188 I CONTROL [initandlisten] targetMin085: Windows 7./
indows Server 2088 R2

2016—-A5—A3TA8 - 49.128‘3 I CONTROL [initandlisten] db version uv3.

2.5
2816-05-03TBE:=32:47.120+ CONTROL [initandlisten] git version: 34e65e5383f
Yeal?26332chl1?5h7387ec 2
2016-05-03TAB:=32:49.122+

1.8.1p—fips ? Jul 26015

COMIROL [initandlizten] OpenSSL verzion: OpenSSL

COMNTROL [initandlisten] modules: none
COMTROL [initandlisten] build environment:
CONTROL [initandlisten] distmod: 2088plus-ss

2:4%.128+

=3 .
=32:49 131+
147,133+ CONTROL [initandlisten] distarch: x86_64
7 _135+ COMTROL [initandlisten] target_arch: xB6_6G4
2:49 136+ COMTROL [initandlisten] options: { storage: { dh
"c:\student1B\luuphack\mungudh\data§d@" H }_

1
1
201685 132:4%7.125+ % CONTROL [initandlisten] allocator: tcmalloc
1
1
1
1
1

Page 47 of 76
IBM InterConnect



Session 9402, IBM Integration Bus
2. Start a Mongo client shell.
Open a new Windows Command Prompt, and execute the command "mongo".
This will use the default port of 27017, and connect to the started server.

Note that the mongo client will initially connect to the server, and will connect to the test
database.

B NLL
2316 35 B3TB? 39 58 417+BiBB I CONTROL [mainl] Hotfix KB2731284 or later update is not installed. wi
11 zero-out data files
MongoDB shell version: 3.2.5
connecting to: test
llelcome to the MongoDB shell.
For interactive help, type "help"
For more comprehensive documentatlon, see
mongodb.org/
Questions? Try the support group
http:-/groups.google . consgroups/mongodbh—user
Server has startup warnings:
2016—A5-A3TH? = .798+08108@ I CONTROL [initandlisten]
2016-A5-A3TAT - .798+8188 I CONTROL [initandlisten] == WARNING: Insecure configuration,., access c
ontrol iz not enabled and no ——bind_ip has been specified.
2816-A5-B3TH? :39:50.791+08168 [ CONTROL [initandlisten] == Read and write access to data an
d configuration is unrestricted.
2016-A5-A3TH?:32:50.792+018@ I CONTROL [initandlistenl] s and the sepver listens on all av
ailable network interfaces.
2016—A5-A3TH?:39:50.793+018@ I CONTROL [initandlisten]
>
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8.2 Create the HRDB database

With MongoDB, it is not necessary to explicitly define a database. A database is created on first
reference, so you will do this now.

3. As mentioned above, the default database connection is "test", so switch to the required
database name by issuing the mongo shell command :

use HRDB

> use HRDB
switched to db HRDB

4. The lab has provided a set of data for the HRDB database. In Windows Explorer, locate the
fle c:\student1l0\Loopback\mongodb\createDB\
HRDB_Employee_batch_load. json
Open this file with Notepad++.
You will see the familiar contents of the HRDB EMPLOYEE data in JSON format.

Each line has a "{" initiator and "}" terminator.

EHRBD_EmpIcyee.json t3| {

{EMPNGC: "000010",FIRSTHME: "CHRISTINE",MIDINIT: "I", LASTNAME: "HRZS",WOREDEPT:
{EMPNC: "000020",FIRSTNME: "MICHRAEL", MIDINIT: "L",LASTNAME: "THCMESON",WOREDEPT: "
{EMENG: "000020", FIRSTHNME: "MICHAEL",MIDINIT: "L",LASTNAME: "THCOMPSON", WORKDEET: "
4 {EMPNGC: "000030",FIRSTHNME: "SALLY",MIDINIT: "A",LASTNAME: "EWAN",WCREDEPT: "CO1",P
e MR Fure B DOAASE D) e PTRSIAIR, & S L TR AT DI AT A, B - R TR M B toma TR R AR R TR A 2

[TE I ST

Close the file without saving any changes.
5. You will now import this json data into a “Collection” called EMPLOYEE in the HRDB database.
In a new Windows command prompt (not the window running the mongo shell), navigate to:
c:\student1l0\Loopback\mongodb\createDB\
Enter the command:
mongoimport —--db HRDB

——collection EMPLOYEE
——drop

——file HRDB_Employee_batch_load. json

This command will create a collection called EMPLOYEE and import the json data in
HRDB_Employee_batch_load. json (deleting any previous collection).
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6. The mongo import command will respond similar to the following:

2016-05-12T16:34:12.710+0100 connected to: localhost
2016-05-12T16:34:12.71440100 dropping: HRDB.EMPLOYEE
2016-05-12T16:34:12.742+0100 imported 44 documents

7. Check that you can retrieve an entry from the Collection.
In the window running the Mongo client shell, execute the command:
db.EMPLOYEE. find ( { EMPNO: "000010" } )

This should return a single document containing the details of employee 000010;.

> db.EMPLOYEE. find ({EMPNO: "000010"})

{ "_id" : ObjectId("57347fce015454d44dea%d45"), "EMPNO" : "000010", "FIRSTNME"
"CHRISTINE", "MIDINIT" : "I", "LASTNAME" : "HAAS", "WORKDEPT" : "AQO", "PHONENO"
"3978", "HIREDATE" : "1995-01-01", "JOB" : "PRES ", "EDLEVEL" : 18, "SEX" : "F",
"BIRTHDATE" : "1963-08-24", "SALARY" : 152750, "BONUS" : 1000, "COMM" : 4220 }

8. Finally, you can select all documents, by using the command
db.EMPLOYEE. find ()

> db.EMPLOYEE. find ()

{ "_id" : ObjectId("5734a274015454d44dea%d70"), "EMPNO" : "000020", "FIRSTNME"
"MICHAEL", "MIDINIT" : "L", "LASTNAME" : "THOMPSON", "WORKDEPT" : "BO1l", "PHONENO"
"3476", "HIREDATE" : "2003-10-10", "JOB" : "MANAGER ", "EDLEVEL" : 18, "SEX" : "M",
"BIRTHDATE" : "1978-02-02", "SALARY" : 94250, "BONUS" : 800, "COMM" : 3300 }

{ "_id" : ObjectId("5734a274015454d44dea%d71"), "EMPNO" : "000010", "FIRSTNME"
"CHRISTINE", "MIDINIT" : "I", "LASTNAME" : "HAAS", "WORKDEPT" : "AQO", "PHONENO"
"3978", "HIREDATE" : "1995-01-01", "JOB" : "PRES ", "EDLEVEL" : 18, "SEX" : "F",
"BIRTHDATE" : "1963-08-24", "SALARY" : 152750, "BONUS" : 1000, "COMM" : 4220 }

{ "_id" : ObjectId("5734a274015454d44dead%d72"), "EMPNO" : "000020", "FIRSTNME"
"MICHAEL", "MIDINIT" : "L", "LASTNAME" : "THOMPSON", "WORKDEPT" : "BO1l", "PHONENO"
"3476", "HIREDATE" : "2003-10-10"...cu. . €tc

9. Now that you have loaded some test data into the MongoDB database HRDB, the next
chapter will show you how to access this from IIB.
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9. Configure the IIB installation

You can use a LoopBackRequest node in a message flow to access or create records through a
LoopBack connector. First, you must install your chosen connector to work with IBM Integration Bus, and
then configure the data source for the connector. You can then specify the security credentials that are
required to access it. The following topics describe the steps involved in completing those tasks:

1. Installing the LoopBack connector
2. Configuring the data source and models for your LoopBack connector
3. Optionally - specifying security credentials for connecting to a secured data source

9.1 Install the LoopBack Connector

12. If you happened to run the preceding Kafka lab, then close any command windows which
may be open. Then, open an Integration Bus Command Console, change directory to the

node_modules folder of the work path directory (defined by the MQSI_WORKPATH
environment variable):

cd \
cd $MQSI WORKPATH%\node modules

Install the required loopback connector for MongoDB by running the command
npm install loopback-connector-mongodb

This will create the folder node-modules, which contains the loopback connector for mongodb.
("npm" is a nodejs command, which is installed on the workshop Windows system.)

The output of the command should look like this. You can use Windows Explorer to check the
contents of the connectors\node_modules folder.

C:~IBM~IIBS168.8.8.6>cd-
C:w2>cd #MQGSI_WORKPATH:“node_modules

C:~\ProgramData~IBM~MQEI~node_modules>npm install loopback—connector—mongodh
loophack-connector—mongodhl@1 .15.2 loophack—connector—mongodh

loopback-—connector2.4.8

asyncl@l1.5.2
debugl2.2.80 {(nzsEA.7.1>
mongodh@2 .2 .9 {esb—promizel3. 2.1, readable-streamB2.1.5, mongodh—-corel2_B.11>

C:“ProgramDatas~IBM~MQS I~ node_modules >
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9.2 Configure data source for Loopback connector

When you have installed a LoopBack connector to be used with IBM Integration Bus, you must configure
the data source for the connector, by adding a connector-specific data-source stanza to the
datasources.json file.

1. The creation process for the loopback connector does not automatically create the
datasources.json connections details, so this must be created manually. Depending on
your VM image this may already have been done for you, so read through these steps
just to make sure ...

In this example, we have provided the required datasources file, so using Windows Explorer,
copy the file c:\student10\loopback\mongodb\config\datasources.json.

Paste this file into the folder into the MQSI_WORKPATH\connectors/loopback folder. On
the provided Windows workshop system, this folder will be
c:\ProgramData\IBM\MQSI\connectors\loopback.

Using Notepad++, open this file and take a look at the contents. The required stanza is the
“mongodb” stanza, which corresponds to the data source name in the Loopback node
properties in the 11B Toolkit. If you are using your own installation, you will need to change
the hostname and port values accordingly.

|| datasources json EJ
L

"memoryT: |
"name": "memory”,
"connector™: "memory”,
"file™: "c:fstudentll/lonphack/mongodb/memory/mydata.laon”
}r
"monaade”: {
8 "host": "hertaworks-esblo”,
g "port™: 27017,
10 "database™: "HELDB",
11 "name”: "mongodh”,
12 "connector™: "mongodbh”

= R T T S
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10. Create an IIB REST API to access MongoDB

10.1 Create the new REST API

1. Inthe IIB Toolkit, create a new workspace called

c:\user\iibuser\IBM\IIBT10\workspace_loopback

Use File, Switch workspace, Other .... to do this.

Note that it is important to restart the 11B Toolkit at this point, and to create a new workspace.
The changes that you made to the MQSI_WORKPATH in section 3 can only be picked up by
the 1IB Toolkit after a restart.

2. Inthe workspace, create a new REST API..
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3. Name the new service HR_Service_MongoDB

Select "Import resources and operations defined in a Swagger document".
Click Next.

& Create a REST API

Create a REST API

A REST API is an application that implements a RESTul interface.

A

=10l x|

N

ame |HF‘._SeruicE_MnngnDB

{™ Create a REST API and define resources and operations yourself

APT base path | Jfhr_service_mongodb v 1

S0 | 1.0.0

i* Import resources and operations defined in a Swagger document

= Back I Mext = I Fimist

Cancel
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4.

Using the Browse button, import the JSON document

c:\student10\REST API HR Service\resources\
HR_Employee_and Department_Services. json

_inix
Create REST API from definition file
Create a REST AFI from an existing Swagger 2.0 document,

Import a Swagger 2.0 document from one of the following locations:
i Select from a file system

Location: | C:lstudent10'REST_API_HR _Serviceyesources\HR_Employee_and_Department_Services.json Browse |
" select from your workspace

n Swagager Editor in the default web browser, outside of Integration Develo

0

ent Toolkit i

@ < Back

Mext = | Finish I Cancel
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5. The summary window will show you all of the REST operations that were defined in the
JSON document. These operations were constructed to match the EMPLOYEE and
DEPARTMENT tables in the HRDB database.

Note there is an operation named getEmployees (ie. retrieve a list of all employees), and an
operation named getEmployee. This lab will implement the getEmployee operation.

Click Finish.
& Create a REST API _ o] x|
Review the imported REST API definition.
Review the list of resources and operations that are spedified in the REST API e
definition. o —

Title: HR. Employee and Department Services

Description: This is the HR. Swagger document for the Employee and Department Services used
by the IIE BetaWarks REST labs. It contains resource definitions and J50M model definitions.

Base path: /HR_Services resources

Version: 3.0.0
Operation | Method | Resource |
getDepartments i jdepartments
createDepartment jdepartments
getDepartment - jdepartments/{departmentiey}
updateDepartment PUT jdepartments/{departmentiey}
deleteDepartment DELETE | /departments/{departmentiey}
getDepartmentEmploy. .. jdepartments/{departmentkey}/employess
getDepartmentManager jdepartments/{departmentey}/manager
setDepartmentiManager jdepartments/{departmentey}/manager
getEmployees - jemployees
createEmployes femployees
getEmployee - femployees/{employeeMumber}
updateEmployee PUT femployees/{employeeMumber}
deleteEmployes DELETE | /employees/{employeeMumber}

getEmployeeDepartment - jemployees/{employeeMumber}/depar tment
setEmployeeDepartment = PUT jemployees/{employeeMumber}/department

predictSalary employees predictSalary
dictSal fempl J{EDLEVEL} predictSal

@ = Back [ext = | Finish I Cancel
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6. The swagger document has now been imported into the Integration Toolkit. The import

process has also created a base REST application and a message flow that implements the
REST API.

The imported and generated items are split into five main sections in the REST API editor:

Header - containing the base URL for the REST API, title and description

Resources - containing all the resources from the swagger document, and all of the
operations that are contained within each resource
Model Definitions - schema definitions for the input and output JSON objects

Error Handling - options to add some elements of runtime security
Security - basic security parameters
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EH HR_Service 537
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» Header

~ Resources

¥ /departments

b [departments/{departmentKey}

¥ /departments/{departmentKey}/employees
b /departments/{departmentKey}/manager

¢ femployees

h

jemployees/{EDLEVEL} [ predictSalary

-

{employees/{employeelumber}

-

Jemployees/{employeelNumber} /department

~ Model Definitions

Mame

@ <Enter a unique name to create a new model >
{--} EMPLOYEE

{--} DEPARTMENT

{-) DBRESP

{--} EmployeeResponse

{---} DepartmentResponse

{-} DetailedResponse

HHBEEEH
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7. As an example of Resources, expand /employees/{employeeNumber}. (You may wish to
collapse the /department resource, for readability).

You will see three operations, GET, PUT and DELETE.

For some of the operations (for example, the updateEmployee PUT operation in this
resource), the Schema type has been set (in this case to EMPLOYEE).

For some other operations (for example the getEmployee GET operation), the input
parameter is specified (EMPNQO). The Schema Type of the successful (200) operation has
been set to EmployeeResponse (originally specified in the swagger doc).

You can use the Schema Type dropdowns to change the required schema for the operation.
The available values are derived from the Model Definitions section. If no schema type is
specified, the REST operation can dynamically specify the format of the output message.

~ Jemployees/{employeellumber}

getEmployee

Retrieve the details for an employee

Name Parameter type Data type Format Required Description
employeeNumber path |str|ng =1 Il
Response status Description Array Schema type low null
| 200 Jox r [EmployesResponse -
['s00 [Something wrong in Server r [l
| 404 IThE employee cannot be found r I - &
PUT updateEmployee Updates an existing employee in the database.
Name Parameter type Data type Format Required Description
employeelNumber path |string ;I | =4 |The employee number (employeeumber) of the employee to be updated
Request body Schema type llow null
A
[EmpLOYEE Ra|

Response status Description Array Schema type Allow null
[ 200 [Updated r | = &
| 500 | A problem occurred updating the employee r I - &
| 400 |There was a problem with the request r I - &
[402 [The employes cannot be found r I ~| =

DELETE deleteEmployee Deletes an existing employee in the database.
Name Parameter type Data type Format Required Description
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8. Expand the REST API Resources, and position the editor at the
/employees/{employeeNumber} resource.

The getEmployee operation is the first operation in this resource.

~ [employees/{employeeumber}

- I getEmployee | Retrieve the details for an employee
Hame Parameter type Data type Format Required Description
employeeumber path |siring LI | r |
Response status Description Array Schema type
[200 [ox r [EmployeeResponse  —]
| 500 | Something wrong in Server |_ lﬁ
I 404 IThe employee cannot be found r lﬁ

9. Inthe top right part of the description, click on the icon to "Create a subflow for the

operation".
| Retrieve the details for an employes | 0
Required Description / @
I /
F | /

/

This will create a skeleton subflow where you will provide the logic to implement the
operation:

Input Qutput
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Two alternatives are provided in this lab:

1. In the first alternative, you will use a new Mapping node to set the value of the LocalEnvironment
filterString element that is used by the Loopback Request node.

2. Inthe second alternative, you will use an ESQL Compute node to set the value of the filterString
element.

If you wish to use ESQL, skip to "10.3 Alternative 2 - using ESQL".

10.2 Alternative 1: Set LocalEnvironment "filterString" using
Mapping Node

1. Add a new Mapping node to the flow editor; call it setFilterString.

Elg *getEmployeesubflow E2

{ 5k Palette J Flows Exerciser: A @ &
= E
[ Favorites
[y WebSphere MQ [} H
[c2 MgTT Input Output
L5 IM5
[z, HTTP
[ | REST
L= Web Services
(5] 5CA
i WehSphere Adapters
[+ Routing

[ b JNET /

@ Transformation Gl
A NETCompu
1=+ Mapping

# X5LTransform
Compute T

ketFilterString
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2. Open the new map. At the New Message Map window, accept the default (Message Map for
REST API operation getEmployee), and click Finish.

=T

Specify a new message map file
Select map type, container, name, and broker schema for the new map. ml___m

Type of map that you want

¥ Message map with the input output for REST API operation getEmployes

p called by a message flow node
" Submap called /by another map

Container: IEmpID*r'EeSEr'»'ice_REST j Hew

Map name: | getEmployee_setFilterstring

Map organization
[ Use default broker schema

Schema: I (default broker schema) j

® = Biark Tenh = | Finish I Cancel

3. Note that LocalEnvironment has already been added to the input message assembly.

Expanding this, and the REST folder, will show the input parameter employeeNumber. You
will use this when setting the value of the output filterString parameter for the MongoDB

access.
= [e] REST [0..1] _LocalErvironmentRESTType
= [e] Input [0..1] _RESTInputType
[&] Method [0..1] string
[e] operation [0..1] string
[e] Path [0..1] string
[8] URI [0..1] string
= [&] Parameters [0..1] =Anonymous:z

B & choice of castitems [0..%
2 [1.1]
| ( f@emplnyeeNumber 3 [1..1] string

Immc —_ [0..1 _RESTResponseType
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4.  On the output message assembly, the LocalEnvironment has not been added, so add it now.

Right-click the Message Assembly title, and select "Add or remove headers and folders".

o I r B
=) ['ef Message Assembly == =
= «Click to filte e
<Ll |
! Redo
¢ Properties Revert
l£] BLOB
o Uk ke[
oy IZhE[H-T
Faske ZhE -
¥ Delete
4 Add output Ctrl45hift+H4, O
E*a Add environment mapping
% Add or remove headers and folders

5. Select LocalEnvironment, then click OK.

&5 Add or Remove Headers and Folde - O] =]

™ Mo folders (map body element only)
% gele rs and other folders

..... IE‘ Lo

calEnvironment
e repert

- = MQ Headers
D [= Email Headers
D [== HTTP Headers

------ O &l msTransport

@:I 0K I Cancel
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6. Inthe output LocalEnvironment, fully expand the Destination/Loopback/Request folder.

You will see several elements. For this scenario, you will use the filterString element.

= [8] Loopbadk
= [8] Regquest
[2] operation
[E] object
[e]id
[2] externalldMame

[#] filterstring

[8] timeoutMiliseconds

[@..1] _LoopbackDestinationType
[@..1] _LoopbackRequestType
[0..1] string

[@..1] string

[@..1] string

[@..1] string

[@..1] string

[@..1] string

[@..1] _LoopbackRequestFiterType

[0..1] positivelnteger

7. Right-click filterString, and select "Add Assign" from the context menu.

[#] filterString -

= [e] filter
[8] where
[&] limit
(€] skip
(2] order
= [&] field
#&|any
[®] timeoutMiliseconds
[e] callableFlow
[e] writtenDestination
[8] Aggregation
[8] DedsionServices
[e] HTTP
[e] File
[e] s0aP
[e] sCa
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8. Click the blue drop-down arrow on the Assign transform, and using the search field, change
the transform to a "fn:concat".

el LR

| ,a,gj'@rr—l\ =] flen
CED -

=-*¥ string Functions

; ----- 4% fmiconcat

. e 5 ficontains

=" Date and Time Functions
----- 1% fseconds-from-dateTime .
----- 1%, f:seconds-from-duration

9. The Concat transform needs to take input from the EMPNO input element, so a connection
to this has to be provided.

Right-click the "fn:concat" transform and select "Quick link from Input".

—_

L4 & Frornneat - -
< Undo
. Fed
Right- -
. Revert
click

of Cut Ctrl+X
= Copy Ctrl+C
Paske Zhrl

¥ Delete

4 Add output Cirl-+Shift+Hy, O
.ﬁﬂi Add environment mapping

o Add Connection

Quick Link to Output Cirl+R
Quidk Link from Input

[ PESUNEP EESERERY p—
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10. In the yellow pop-up window, collapse the Properties folder, expand the LocalEnvironment
folder, and locate the REST/Input/Parameters folder.

Select (click) the employeeNumber element.

-

-[8] M5 : LocalEnvironmentIMSType [0.. 1] ;'
-[2] Mapping : _LocalEnvirenmentMappingType [0..:
-[8] Database : _LocalEnvironmentDatabaseType [0
~[8] MQ: LocalEnvironmentMQType [0..1]
(8] MQTT : _LocalEnvironmentMQTTType [0..1]
-[8] REST : _LocalEnvironmentREST Type [0..1]

E||E| Input : _RESTInputType [0..1]

i (8] Method : string [0..1]

...... [e] Operation : string [0..1]

i[&] Path : string [0..1]

employeeMumber : string [1..1]
#-[8] Response : RESTResponseType [0..1]
#--[&] TimeoutRequest : _LocalEnvironmentTimeoutRe

P e | ~ -

1| | : »

-

Select input object to complete transformation

11. The properties of the fn:concat transform will initially show two parameters (on the General
tab). Using the Add button, add a third one, as shown:

Transform - concat

I —

Description:
General o

Takes any number of arguments, converts them to strings and concatenates them, returning a single string. Fo
example, fn:concat{™Happy ™, "hirthday, *, "friend”, ™) returns "Happy birthday, friend!” See XPath 2.0

Variables Spedfication.. .

Condition Parameters:

Sort
Mame | Type | Value

Order string1 xs:string "

Documentation string2 ¥s:5tring " Edit...
string3 w5:string "

Remave
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12. Highlight the first parameter, string1, and using the Edit button, set the value of this
parameter to

|l { "where" : {'lEmNOI' : mwiu

Click OK.
&5 xPath Expression Builder . |
Build an XPath Expression
Type an XPath expression below with the help of content
assist, Use "Insert Simple XPath” if you need more
blems Outline | Tasks Deployment Log Insert Simple XPath. ..
ncat ‘where™ {EMPNOS™ :I
H Description:
|-
|| Takes any number of arguments, converts them to strings and cor _ )
I example, f:concat(™Happy”, " birthday, *, “friend", ™) returns "H Content assist available {Ctrl+space)
Spedification. ..
| | Parameters: @) 28 I sEE |
H | Name | Type | Value [ add
|| | stringl xs:string E
|| | string2 xs:string K
string3 xs:string =

13. Set the value of string2 to $employeeNumber, by using the drop-down arrow that will be
shown when you select this element.

Click here:
Parameters:
Mame | Type | Value I
string1 ws:string ‘Cwhere™ {EMPNO™™
string2 ¥s:5tring Empl\,rEENu be
string3 xs:5iring "r; =
JE Edit Custom %Path Expre Parameter...
Result:
Parameters:
Name | Type | value |
string1 ws:string "Twhere™ {EMPNO™™
string2 ws:string ZemployeeMumber
string3 ws:string "
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14. Finally, set the value of string3 to

Trn } } ]
Parameters:
MName | Type | value |
string1 ws:string "Twhere™ {EMPNO™"™
string2 ws:string Zemployeetumber
string3 Xs:string Y

Save and close the map.

15. Skip to 10.4 Complete the Flow Development.
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10.3 Alternative 2: Set LocalEnvironment "filterString" using

ESQL Compute Node

1. Add a new Compute (ESQL) node to the flow editor.

Elm *getEmployee.subflow 23

{2k Palette J Flow Exerciser:

Ll TITTE ;I

L REST
@ Web Services |}
(ol 5cA
G:E, WebSphere Adapters
L+ Routing
[ b -MET
@ Transformation 5]
o NETCompute
=+ Mapping

+ XSLTransform

Compute
=® TavaCommte

Input

2. Select the Compute node, and in the node properties, set Compute mode to

"LocalEnvironment".

Qutput

This is required because the ESQL in the Compute node will set the value of an element in
the Loopback folder of the LocalEnvironment. This needs to be propagated to the Loopback

Request node, so that it can be used to pass the query to the MongoDB database.

You can, of course, set the Compute Mode to other values, providing that the

LocalEnvironment is included.

£ Properties 2

Compute Node Properties - Compute

Description

Basic Data source

Validation Connect before flow starts
Monitoring

Transaction™
ESQL module

Compute mode®
Treat warnings as errors

Throw exception on database error

v =5

I {default}:getEmponee_CNute

[~
Browse... |

ILDcaIEnvironment

[
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3. Open the Compute node, and add a new line of ESQL after the comment line, as shown:

—— CALL CopyEntireMessage();

set OutputLocalEnvironment.Destination.Loopback.Request.filterString =
' { llwhere " . { llEmNoll . mwa

| | InputLocalEnvironment.REST.Input.Parameters.employeeNumber
[ B

Note, you can copy/paste this line from the file:
c:\studentl0\loopback\mongodb\esqgl\setFilterString.esql.txt
For reference, the ESQL will create a Loopback query element, contained in the
LocalEnvironment/Destination/Loopback/Request/ folder.
As an example, the query will have the following form:
filterString = '{"where": {"EMPNO":"000010"}}"

Save and close the ESQL editor.
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10.4 Complete the flow development

You will now complete the development of the subflow by using the LoopBack Request node.

The screen captures in this section assume that the Mapping Node has been used to set the filterString,
but apply equally if you have used an ESQL Compute node.

1. From the Loopback Connectors drawer, drop a Loopback Request node onto the flow editor.

[~ Weh Services

L]

(5] SCA

[_.(‘E ‘\WebSphere Adapters

|+ Routing

[ JEET

Transformation

Lﬁ Construction

[23 Callable Flow

[ Cloud Connectors

[ | oopBack Connectors/
: = LoopBackRequest

[fj Database
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2. Select the Loopback Request node, and select the node Properties.

On the Basic tab, set the following values:

¢ Name of the data source in the datasources.json file to connect to:

o mongodb

e Loopback object

o EMPLOYEE (corresponding to the HRDB EMPLOYEE container)

e Operation

o Retrieve

e Timeout
o 1200 (to avoid long timeouts during development ... Note that the screen

capture below shows 120000 which should be changed to 1200!)

[>% Callable Flow }
[~ Cloud Connectors »

(™ LoopBack Conne... <

-

Graph | User Defined Properties |

& Properties 51 [®/ Problen Dutline % Tas eployrment Loc R =
/= LoopBackRequest Node Properties - LoopBackRequest
[

Description

Basic Data source name™ | mongodb

Booiest LoopBack object™ [EmpLovEE

Result

= Operation IRetrieve j

Response Message Parsing

e Security identity |

Timeout (miliseconds) I 120000

3. Connect the nodes as shown.

Input Output
- >
e ———
seffilterString
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4.

Connect Throw nodes (Construction folder) to the failure terminals of each of the nodes. Add

suitable message text using the properties tab. This will help with any problem determination
you may need when you come to test the REST API:

}
Input Throw Throw1 H
Qutput
i - ::-‘?‘:D
i IN:]
ketfilterString Loopback Request
Save the subflow.
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10.6 Deploy and test the REST API

You will now deploy and test the updated REST API. This should retrieve information from the MongoDB
HRDB database.

5.  First, to activate the changes you made earlier (so that the I1IB node can pick up the loopback

connector from the MQSI_WORKPATH), stop and restart TESTNODE_iibuser.

You can do this using the Integration Toolkit (right-click node, Stop, then Start), or a variety
of other ways.

&5 Integration Mo... 53 &5 Integration Re... ‘o= Data Proje

El\@ﬁ Integration Modes
=N TESTMNODE jibusg
{E default = Mew Integration Server

rﬁ?’ Refresh

£ Change

6. Ensure all deployed resources are deleted from the default server.
= Deplovy
% Skop
In.., &3 In...
&g &g Qé‘h' Refresh
= 53 Interation e % Delete 2 Al FIn:n.-'-.l:: And Resources
E“{El TESTMODE f‘_& Launch Debugger (Port is 07 Il e Mo 25
iy . '
E HR._Service
b E.'r HRDE
Page 74 of 76

IBM InterConnect



Session 9402, IBM Integration Bus

7. Inthe Integration Toolkit, deploy the HR_Service_MongoDB REST API by dragging and
dropping onto the default server.

[5G Application D... &3 Patterns Explo = B
EFE
Application Development Mew. ..

=1-E=] HR_Service_MorgoDB
----- =l REST API Description
=7 Resources
=22 Flows
-2 Subfiow
E‘B Maps
o [+ getEmployee_sefFilterString.map
(55 REST #PI Catalog
E Other Resources

EoInt. 2 EoInt). s Dat. fEDat. = O
= B

EhEtg Integration Modes
=48 TESTMNOME jibuser

- Ve default

8. Inthe supplied Firefox browser, use the shortcut in the REST folder to use the URL:

http://localhost:7800/HR_Services/resources/employees/000010

» Search or enter address

| /0ODM | IIB | ) WAS | 5D5 | | REST | IOT | | Healthcare | | Registration | | Cloud | | Buid | | Feedback | | Mobile

@ Swagger UI

@ Employee 000010 (details
p i Employee 000010
@ Employees with 0020 http: flocalhost: 7800/HR._Services resources jemployees/000010

Open Allin Tabs I
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9.  This should retrieve the document corresponding the EMPNO = "000010".

c ‘ | Q search

&P TESTNODE jibuser - [BM Inte. . %

€ lecalhost: 7300/HR _Services fresources/employees000010

| 1 0DM | IIB |  WAS | | SDS | | REST | | 10T | | Healthcare | | Registration | | Cloud = | Buid | | Feedback | | Mobile

[{"id":"57402e7a0706a97ec5cfe859", "EMPNO™ : "000010", "FIRSTNME" : "CHRISTINE", "MIDINIT": "I", "LASTNAME" : "HALS"™, "WORKDEPT" : "R0Q'

ES ","EDLEVEL":18,"SEX":"F", "BIRTHDATE": "1963-08-24", "SALARY":152750, "BONUS5": 1000, "COMM" : 4220} ]

10. Terminate the mongo shell window, and the mongodb server window, using Ctrl-C in both
cases.

END OF LOOPBACK LAB SCENARIO
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