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Introductions

e Take 5 Minutes

 Turn to a Person Near You

* Introduce Yourself

* Business Cards

Let Rego be your guide. regoUniverSityZOZS



Agenda

e (Qverview
e Use REST now

e External Tools
* Best Practices

* Clarity REST Examples
* Create Project with java.net.URL
* Create Task with HttpClient
 Update Project with java.net.URL
* Update Task with HttpClient
* Create Task with RestApilavaClient
* Jam Tags

Let Rego be your guide. regoUniverSityZOZS
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Use REST Now

* The REST API is built out sufficiently that most of the data that needs to be
manipulated can be done without needing to fallback on the SOAP API

* Some new features can cause the SOAP API to break (Cost Plans with
multiple rows per grouping / data entered in different fiscal periods)

* Some data can only be updated via the REST API (primarily related to the
new Ul)

* To determine what your version of Clarity supports you can check
Broadcom’s support website or Clarity’s self-documenting REST client

* https://[hostname]/niku/rest/describe/index.html

Let Rego be your guide. regoUniversity2023
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Chrome Developer Tools

- Allows you to view all REST API calls that the MUX performs when navigating and saving

€ DevTools - clarity.bendy.me/pm/
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Postman

- Allows you to view, mock-up, and test API calls
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() Be the first to use Postman V10's new features: Native Git integration, Postman for gRPC, and Postman CLI.
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Best Practices

* Generate JSON in a readable way

e Escape illegal JSON characters
» Backspace to be replaced with \b (Probably not an issue in Clarity)
Form feed to be replaced with \f (Probably not an issue in Clarity)
Newline to be replaced with \n
Carriage return to be replaced with \r
Tab to be replaced with \t
Double quote to be replaced with \"
Backslash to be replaced with \\

* Multiple ways to handle illegal JSON

* Java (String Replace or JSONObiject)
e SQL: REPLACE(REPLACE(REPLACE(REPLACE(REPLACE(i.name,'\','\\"),""",'\"""),CHR(10),"\n'),CHR(13),'\r'),CHR(9),'\t") (Oracle)
e Jam Tags - Take the Class!!

Let Rego be your guide. regoUniversityZOZS
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Best Practices - External REST Endpoints

* Two common methods for calling REST endpoints
* java.net.URL
* Apache Commons HTTP Client.

* Applications handle the HTTP PATCH verb in different ways. A common
implementation for many applications is to use a PUT HTTP verb with the
following header.

<core:expr value="${restConnection.setRequestProperty('x-http-method-override', 'PATCH')}" />

Let Rego be your guide. regoUniversityZOZS
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Best Practices - External REST Endpoints

* Applications handle authentication in several different ways:
* Basic Auth: Username and Password

 Token
 Oauth

* Credentials should be stored in a way that is secure
* Rego’s Connection Manager encrypts passwords, tokens, and certificates

Let Rego be your guide. regoUniversityZOZS
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Clarity REST Endpoints — Base URL

* Programmatically retrieving the base URL can be done in multiple ways.
Start with a ConfigurationManager.

<core:invokeStatic var="config"
className="com.niku.union.config.ConfigurationManager"

method="getInstance" />

* Use the Rest API Entry URL

<core:set var="baseUrl" className="${config.getRestAPIEntryURL()}" />

Let Rego be your guide. regoUniverSityZOZS
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Clarity REST Endpoints - Create with java.net.URL

* Create a project using a java.net.URL

<core:set var="restResource" value="https://[hostname]/ppm/rest/vl/projects" />
<core:new var="restUrl" className="java.net.URL" >

<core:arg type="java.lang.String" value="${restResource}" />
</core:new>

<core:invoke var="restConnection" on="${restUrl}" method="openConnection" />

Let Rego be your guide. regoUniverSityZOZS
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Clarity REST Endpoints - Create with java.net.URL

* For this example, we are connecting to the same Clarity instance where the
GEL script is running so we can utilize authorization without a password.

<core:set var="userName" value="admin" />

<core:invokeStatic
var="restSessionController"
className="com.niku.union.security.UserSessionControllerFactory"”
method="getInstance" />

<core:invoke var="restSession" on="${restSessionController}" method="init">
<core:arg type="java.lang.String" value="${userName}" />

</core:invoke>

Let Rego be your guide. regoUniverSityZOZS
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Clarity REST Endpoints - Create with java.net.URL

e Set headers with the authorization data

<core:expr value="${restConnection.setRequestProperty('Authorization’', 'authToken ' +
restSession.getSessionId())}" />

<core:expr value="${restConnection.setRequestProperty('Cookie', 'sessionId=" +
restSession.getSessionId())}" />

Let Rego be your guide. regoUniverSityZOZS
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Clarity REST Endpoints - Create with java.net.URL

* Set the REST verb to POST since that is what project creation requires

<core:expr value="${restConnection.setRequestMethod('POST"')}" />

<core:expr value="${restConnection.setRequestProperty('Content-Type"',
‘application/json')}" />

<core:expr value="${restConnection.setDoOutput(true)}" />

Let Rego be your guide. regoUniverSityZOZS
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Clarity REST Endpoints - Create with java.net.URL

* Create the JSON request body

<core:set var="restBody" encode="false">

<I'TCDATA[A{
"name": "A Rego University Project"”,
"isActive": "true"

1>

</core:set>

Let Rego be your guide. regoUniverSityZOZS
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Clarity REST Endpoints - Create with java.net.URL

* Convert the request String to bytes and write it to the connection
<core:invoke var="rest0s" on="${restConnection}" method="getOutputStream" />
<core:invoke var="requestBytes" on="${restBody}" method="getBytes">

<core:arg type="java.lang.String" value="utf-8" />

</core:invoke>

<core:expr value="${restOs.write(requestBytes, 0, size(requestBytes))}" />

Let Rego be your guide. regoUniverSityZOZS
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Clarity REST Endpoints - Create with java.net.URL

* It’s time to check the response. One of two streams will have data for us.

<core:choose>
<core:when test="${restConnection.getResponseCode() ge 200 and restConnection.getResponseCode() 1t 300}" >
<core:invoke var="is" on="${restConnection}" method="getInputStream" />
</core:when>
<core:otherwise>
<core:invoke var="is" on="${restConnection}" method="getErrorStream" />
</core:otherwise>

</core:choose>

Let Rego be your guide. regoUniverSityZOZS
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Clarity REST Endpoints - Create with java.net.URL

e Let’s read it into a StringBuffer.

<core:new var="isr" className="java.io.InputStreamReader">
<core:arg type="java.io.InputStream" value="${is}" />
</core:new>
<core:new var="br" className="java.io.BufferedReader">
<core:arg type="java.io.Reader" value="${isr}" />
</core:new>
<core:new var="response" className="java.lang.StringBuffer" />
<core:set var="nextLine" value="${br.readLine()}" />
<core:while test="${nextLine != null}">
<core:expr value="${response.append(nextLine)}" />
<core:set var="nextLine" value="${br.readLine()}" />
</core:while>

<core:expr value="${br.close()}" />

Let Rego be your guide.

regoUniversity2023
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Clarity REST Endpoints - Create with java.net.URL

* Now let’s convert that to a Google GSON object. This is a really powerful
way to manipulate the response.
<core:new var="jsonParser" className="com.google.gson.JsonParser" />

<core:set var="jsonElement" value="${jsonParser.parse(response.toString())}" />

<core:set var="prjGson" value="${jsonElement.getAsJsonObject()}" />

Let Rego be your guide. regoUniverSityZOZS
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Clarity REST Endpoints - Create with java.net.URL

* Once the data is in a GSON object you can reference into it really easy. For
example, consider the following JSON stored in the variable “gson”:

{
" internalld”: 5025045,

" self": "https://clarity.bendy.me/ppm/rest/vl/projects/5025045",
"name”: "A Rego University Project"”,

"isActive": "true"

Let Rego be your guide. regoUniverSityZOZS
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Clarity REST Endpoints - Create with java.net.URL

* The output of S{gson._internalld}:
<gel:log level="INFO">Project created with id: ${gson. _internalld}</gel:log>

, Start  Script Result: 200 OK
| Start Script Project created with id: 5025046
| Start Script Total Elapsed time: 625 (ms)

Let Rego be your guide. regoUniverSityZOZS
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Clarity REST Endpoints - Create with java.net.URL

* If you need to work with the data additionally in Java and a specific data

type is required methods are available to convert the value.

 ${gson._internalld.getAsInt()}
 ${gson. _internalld.getAsLong()}
 ${gson._internalld.getAsString()}

e For a full list see the documentation.

* https://javadoc.io/doc/com.google.code.gson/gson/2.8.5/com/google/gson/JsonEle
ment.html

Let Rego be your guide. regoUniversityZOZS
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Clarity REST Endpoints - Create with HttpClient

* Create a task using an Apache Commons HTTPS Client

<core:invokeStatic var="httpClient" className="org.apache.http.impl.client.HttpClients"
method="createDefault"” />

<core:new var="httpRequest" className="org.apache.http.client.methods.HttpPost" />
<core:expr value="${httpRequest.addHeader('Content-type', 'application/json')}"/>

Let Rego be your guide. regoUniverSityZOZS
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Clarity REST Endpoints - Create with HttpClient

 Add the authorization headers

<core:expr value="${httpRequest.addHeader('Authorization', 'authToken ' + restSession.getSessionId())}"/>

<core:expr value="${httpRequest.addHeader('Cookie', 'sessionId=' + restSession.getSessionId())}"/>

Let Rego be your guide. regoUniverSityZOZS
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Clarity REST Endpoints - Create with HttpClient

* Configure the create task endpoint

<core:new var="uriBuilder" className="org.apache.http.client.utils.URIBuilder" >
<core:arg type="java.lang.String" value="${baseUrl}"/>
</core:new>
<core:invoke method="setPath" on="${uriBuilder}">
<core:arg type="java.lang.String" value="/ppm/rest/vl/projects/${prjGson. internalld}/tasks"/>
</core:invoke>
<core:expr value="${httpRequest.setURI(uriBuilder.build())}"/>

Let Rego be your guide. regoUniverSityZOZS
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Clarity REST Endpoints - Create with HttpClient

* Create the request body and add it to the request

<core:set var="taskJson" encode="false">
<![CDATA[{
"name": "A New Task",
"startDate": "2021-05-28T08:00:00",
"finishDate": "2021-05-28T17:00:00"
11>
</core:set>
<core:new var="jsonEntity" className="org.apache.http.entity.StringEntity" >
<core:arg type="java.lang.String" value="${taskIson}"/>
</core:new>
<core:expr value="${jsonEntity.setContentType('application/json')}"/>
<core:expr value="${httpRequest.setEntity(jsonEntity)}"/>

Let Rego be your guide. regoUniverSityZOZS
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Clarity REST Endpoints - Create with HttpClient

e Execute the call

<core:invoke var="httpResponse" on="${httpClient}" method="execute" >
<core:arg type="org.apache.http.client.methods.HttpPost" value="${httpRequest}"/>

</core:invoke>

Let Rego be your guide. regoUniverSityZOZS
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Clarity REST Endpoints - Create with HttpClient

* Check the response
<core:choose>
<core:when test="${httpResponse.getStatusLine().getStatusCode() == 200}" >
<gel:log level="DEBUG">Result: 200 OK</gel:log>
</core:when>

<core:otherwise>

<gel:log level="WARN">Result: ${httpResponse.getStatusLine().getStatusCode()}
${httpResponse.getStatusLine().getReasonPhrase()}</gel:log>

</core:otherwise>

</core:choose>

Let Rego be your guide. regoUniverSityZOZS
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Clarity REST Endpoints - Create with HttpClient

* Read the response into a String

<core:new var="isr" className="java.io.InputStreamReader"” >
<core:arg type="java.io.InputStream" value="${httpResponse.getEntity().getContent()}"/>
</core:new>
<core:new var="br" className="java.io.BufferedReader">
<core:arg type="java.io.Reader" value="${isr}" />
</core:new>
<core:new var="response" className="java.lang.StringBuffer" />
<core:set var="nextLine" value="${br.readLine()}" />
<core:while test="${nextLine != null}">
<core:expr value="${response.append(nextLine)}" />
<core:set var="nextLine" value="${br.readlLine()}" />
</core:while>
<core:expr value="${br.close()}" />

Let Rego be your guide. regoUniverSityZOZS



36

Clarity REST Endpoints - Create with HttpClient

* Convert the String into a Google GSON object
<core:new var="jsonParser" className="com.google.gson.JsonParser" />
<core:set var="jsonElement" value="${jsonParser.parse(response.toString())}" />

<core:set var="taskGson" value="${jsonElement.getAsJsonObject()}" />

Let Rego be your guide. regoUniverSityZOZS




Update Project
Java.net.URL

A

regoUniversity
SAN DIEGO - 2023



38

Clarity REST Endpoints - Update with java.net.URL

* To update a project, change the endpoint

<core:set var="restResource" value="/ppm/rest/vl/projects/${prjGson. _internalld}" />

* Since java.net.URL does not support the PATCH HTTP verb Clarity has a
workaround

<core:expr value="${restConnection.setRequestMethod('PUT"')}" />

<core:expr value="${restConnection.setRequestProperty('x-api-force-patch', 'true')}" />

Let Rego be your guide. regoUniverSityZOZS
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Clarity REST Endpoints - Update with java.net.URL

* Change the name and active flag
<core:set var="restBody" encode="false">

<1 [CDATA[ {

"name": "A Rego University Project (OLD)",

"isActive": "false"

11>

</core:set>

Let Rego be your guide. regoUniverSityZOZS
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Clarity REST Endpoints - Update with HttpClient

* To update a task, change the endpoint

<core:invoke method="setPath" on="${uriBuilder}">
<core:arg type="java.lang.String" value="/ppm/rest/vl/projects/${prjGson. internalld}/tasks/${taskGson. internalId}"/>
</core:invoke>

<core:expr value="${httpRequest.setURI(uriBuilder.build())}"/>

* Modern versions of HttpClients have a PATCH verb implementation

<core:new var="httpRequest" className="org.apache.http.client.methods.HttpPatch" />

Let Rego be your guide. regoUniverSityZOZS
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Clarity REST Endpoints - Update with HttpClient

* Change the name and task dates
<core:set var="taskJson" encode="false">
<! [CDATA[{
"name": "An 0ld Task",
"startDate": "2021-08-28T08:00:00",
"finishDate": "2021-08-28T17:00:00"
1>

</core:set>

Let Rego be your guide.

regoUniversity2023
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Clarity REST Endpoints - RestApilavaClient

DISCLAIMER

* Broadcom does not officially support the use of its Java classes for any given purpose.
However, they accept that some of their Java classes are widely-used (getting sessions,
configuration manager, etc.) and greatly reduce complexity and development effort in
some implementations.

* The Rest API Java Client has known issues and limitations. Rego has made Broadcom
aware that it is using the RestApilavaClient and has also made Broadcom aware of
many bugs that affect it. Most of the bugs have no workaround and make its use
impossible when affected by those bugs.

* In general, the stability of this approach is not good enough that we recommend its
use. However, over time we hope to see it improve and become the de facto approach
given its extreme ease of use and concise setup.

Let Rego be your guide. regoUniversity2023
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Clarity REST Endpoints - RestApilavaClient

* Create the Rest APl Java Client

<core:new var="javaRestClient" className="com.ca.ppm.rest.client.RestApiJavaClient">
<core:arg type="java.lang.String" value="${baseUrl}" />
<core:arg type="java.lang.String" value="${userName}" />

</core:new>

Let Rego be your guide. regoUniverSityZOZS
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Clarity REST Endpoints - RestApilavaClient

* Create the task JSON

<core:set var="taskJson" encode="false">
<! [CDATA[{
"name": "A Different New Task",
"startDate": "2021-06-01T08:00:00",
"finishDate": "2021-06-01T17:00:00"
1>

</core:set>

Let Rego be your guide. regoUniverSityZOZS




47

Clarity REST Endpoints - RestApilavaClient

 Execute the POST

<core:invoke var="createTaskResponse" on="${javaRestClient}" method="doPost">
<core:arg type="java.lang.String" value="/projects/${prjGson._internalld}/tasks" />
<core:arg type="java.lang.String" value="${taskJson}" />

</core:invoke>

Let Rego be your guide. regoUniverSityZOZS
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Clarity REST Endpoints - RestApilavaClient

* Check the response

<gel:log level="INFO">Success?: ${createTaskResponse.wasSuccessful()}</gel:log>

<core:set var="taskDbid" value="${createTaskResponse.getObject(). internalld.getAsInt()}" />
<gel:log level="INFO">Task internal ID: ${taskDbid}</gel:log>

Let Rego be your guide. regoUniverSityZOZS
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Jam Tags

 Take the Class!!!

Let Rego be your guide. regoUniverSityZOZS
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Surveys

Please take a few moments to fill out the class survey.
Your feedback is extremely important for future events.

Let Rego be your guide. regoUniversity2023
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hank You For Attending Rego University

Let us know how we can improve!
* Access your account at pmi.org

Instructions for PMI credits I-i’}.

Don’t forget to fill out the class survey.

e Click on Certifications

e Click on Maintain My Certification
* Click on Visit CCR’s button under the Report PDU’s

* Click on Report PDU’s Phone
888.813.0444

* Click on Course or Training
* Class Provider = Rego Consulting

* Class Name = regoUniversity

e Course Description @ Email

« Date Started = Today’s Date info@regoconsulting.com
©]

* Date Completed = Today’s Date
* Hours Completed = 1 PDU per hour of class time

Website

www.regouniversity.com

Let Rego be your guide. regoUniverSity2023

* Training classes = Technical

* Click on I agree and Submit
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