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About the speakers

¢ (David) Brian Hartwick
— Former IT Delivery Manager at TTI Floor Care NA
— Currently looking for next opportunity due to Cleveland office closure
— Hands-on technical IT manager who has been working with Oracle technology since 1998

— E-mail: dbhartwick@gmail.com
— http://www.linkedin.com/in/brianhartwick

*  Evelyn Bolton
— IT Tech Lead at TTI Floor Care NA
— IT professional with 25 years of Oracle development experience
— Currently working with Oracle EBS R12 and APEX v18

— E-mail: evelyn.bolton@ttifloorcare.com
— https://www.linkedin.com/in/evelyn-bolton-aa66953b

*  Extra thanks to Juan Rojas, IT Tech Lead at TTI Floor Care NA for his contributions to the project and presentation!
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Principals and Partners

* About TTI Floor Care North America —
— The largest floor care business in North America, owning =
three of the biggest names in floor care (Hoover, Dirt Devil, @ o= O
and Oreck)

* About Hyland

— Industry-leading content services platform and services

— Hyland Software's OnBase product integrates document
management, business process automation and records
management

* About Rackspace

— Leading provider of expertise and managed services across all
the major public and private cloud technologies




How does TTl use Hyland OnBase?

* Electronic Document Management

— Document Retention and Lookup
* Shipping Documentation (Bill of Lading, Pick Tickets)
* AR Customer Invoices
* Bank Reconciliation Files
* Historical Oracle eBusiness Suite Report Archiving

* Enterprise Enabled Workflow
— AP Invoice Approval
— Price Exception Approval
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OnBase Workflow AP Invoice Approval — Web Client

e Users code invoices to correct GL account
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e Users select vendor and web services GET retrieves vendor
information from Oracle EBS

7 23 r d o [ ® G

5

A Keywords &

ACC BUSINESS

ACCELERANT RESEARCH LLC
ACCESS DBA

ACCOUNTEMPS

ACCRUEPARTNERS INC

ACCURATE FELT & GASKET MFG CO

*END OF RESULTS*
AP Paysite Code

AP Invoice Amount
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Hyland OnBase Upgrade Project Overview

* Update and host an aged on-premises Hyland OnBase environment (v9)
to the latest release of the OnBase application stack (v18)

* The project including migrating the application database from Oracle to
Microsoft SQL Server, moving the application and data to the Hyland
Cloud, and implementing web services (REST/JSON) with connectivity to
our Oracle eBusiness Suite environment using Oracle Rest Data Services
(ORDS) with Apache, Apache Tomcat, and Oracle Application Express
(APEX)

* The project was successfully implemented on-time and under budget in

November 2018
E6L0C



Moving to the Hyland Cloud Documentation

titad possibilities HYland

i

Integrations and Custom Code

Integrations with other applications are key components of many OnBase systems. Integrations can be
challenging when migrating to the cloud. Generally, the biggest challenge is how to communicate
between an on-premises application and OnBase in the Hyland Cloud. This will take some planning and
testing. Ensure that application integrations have adequate testing plans. OnBase supports web services,
and Hyland can host custom applications so most integrations can be accommodated with a hosted
OnBase solution. For details on best practices when writing code for the Hyland Cloud, see the GCS
Custom Code Guide.



Initial State Architecture

OnBase Application Server
Microsoft I1S Web Server
PRODOBWEB JOOCTTIFC.NET

ADODB

HTTP
8 <

OnBase Web Client
via Internet Explorer

Oracle ODBC for Microsoft

Oracle DB Link

Oracle ODBC for Microsoft '
g ( » ‘. -

OnBase Thidk Client N

Oracle OnBase Database Server Oracle E8S Database Server
PRODONBASEOOCTTIFCNET PRODEBSOOO(TTIFC.NET
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* Open Database Connectivity (ODBC)
— OBDC Oracle EBS database called
from OnBase Thick Client
* ActiveX Data Objects DB (ADODB)
— ADODB via Microsoft VB Scripts
called from OnBase Thick Client
— ADODB calls from Microsoft ASP Pages
called from the Web Client and Server

System Data Souces
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OBDC to Oracle EBS database via Client
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ADODB via VB Scripts- External Files

Option Explicit

b N 354)
[ BAART
Set cbiApp = Crestedd stian®)

= ThoFors

Pa i

nusboex. v yandor_nurker

And ala,inyeios =

eo calur
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<%

(e S R

sat sonn-Server,Crestelbisct |
conn, Opan

set ra~Servar.CreateCbject |
Dim Codalrray, CodeFarts, i, CurToxt
CodeArray = Split (request. . queryacring|

For i=0 to UBound (CodeArray)

Dim HReco
Reco

CodaPFarta Spiic|CodeArrayiisi),

dafarte) - Then

ext

if UBound (Cg

do until ra.
RacordC:
ta . Movel
Tamn

defarte |

HdeParts (
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How do we move forward?

* Oracle REST Data Services (ORDS)

— A mid-tier Java application, ORDS maps HTTP(S) verbs (GET, POST,
PUT, DELETE, etc.) to database transactions and returns any
results formatted using JSON

Web
Service
Request

A |

| W i
| (|
Apache HTTPD Tomcat & ORDS Oracle APEX Oracle EBS
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Final State Architecture
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Apache Web Server

i 10-ape-apedd 3 cord £1

Dedicated Front End Web Server

Serve static and transfer request oL B
to Tomcat Yoty grobpts o e S
Certificates and network rules g e et
to secure channel P
Created individual config files e e et 200 st oo 20

— HTTPS (SSL) -> Apache (external & internal)
— HTTP -> Apache & Tomcat
(internal for initial testing)

Connecting to Tomcat via AJP

— AJP (Apache JServ Protocol) is basically a binary protocol that allows to reverse proxying requests from a FE Web

Server to a BE Application Server, effectively propagating all the needed information to make the Reqg-Res flow
continuing successfully



Apache Tomcat

* Dedicated Application Server
* Manage the HTTP request to JDBC calls
* Minimal configuration changes are required

— Ensure the AJP is enabled in the server.xml configuration file

== server xmi Cﬂ

!—— Define an AJP 1.3 Connector n port 3008 -->
<Connector port="8009" protocol="AJP/1.3" radirectPort="8443"
connectionTimecut="10000" kesepAliveTimsout="10000" />

‘ [ '!~~ An Engine represents the entry point (within Cata

LZ ot e b i e e e M B @GLUC




Oracle Rest Data Services (ORDS)

* ORDS is a Java application that enables developers with SQL and
database skills to develop REST APIs for the Oracle Database

— Representational State Transfer (REST) is a software architectural style
that defines a set of constraints to be used for creating Web services

* ORDS maps HTTP(S) verbs (GET, POST, PUT, DELETE, etc.) to
database transactions and returns any results formatted using
JSON

— JSON (JavaScript Object Notation) is a lightweight data-interchange
format, language and data independent

* ORDS is included (and for no additional cost) with any Oracle
Database license
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Apache Tomcat — ORDS Installation - Overview

* The Oracle Rest Data Services (ORDS) installation consists of unzipping the downloaded archive,
running the configuration command, and then deploying the ords.war file into the Tomcat web
applications folder

— 1. Unzip ORDS zip file

. Run installation command line: java -jar ords.jar install advanced

. In the prompts, select to not create the ORDS schema yet

. Copy ords.war into webapps

. Run ORDS schema installation (this step requires the SYS password)

. If the APEX passwords have not been setup in step 3, run java -jar ords.war setup

. Unzip images in webapps/i on the Tomcat server

. Fix Tomcat conf/server.xml to allow some special characters on the URL

I
00N O U D WN

onnector port="8080" t ="ETTP/1,1"
nectionTimeout="20000"
Port="8443"
hare="{,},1"

— 9. Create users via command line: java —jar ords.war user DEVONBASE “TTI API Client”
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Apache Tomcat — ORDS Installation — Part One

* ORDS Installation Log Output Example

[tc@PRODTOMCAT orda]$ java -jar ords.war install advanced
This Oracle REST Data Services instance has not yet been configured.
Please complete the following prompts

Enter the location to store configuration data:config

Enter the name of the database server [localhost]:pamittiapxOl.tcs.ttifc.net

Enter the database listen port [1521]:1521

Enter 1 to specify the database service name, or 2 to specify the database SID [1]:2

Enter the database SID [xe TTIAPX

Enter 1 if you want to ve y/install Oracle REST Data Services sachema or 2 to skip this atep [1]:2
Enter 1 if you want to use PL/SQL Gateway or 2 to skip this step.

If waing Oracle Application Express or migrating from mod_plsql then you must enter 1 [1]:2
Sep 25, 2018 8:34:10 AM

INFO: Updated nfigurations: defaults

Enter 1 if you wish to start in standalone mode or 2 to exit [1]:2
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Apache Tomcat — ORDS Installation — Part Two

[tc@PRODTOMCAT ord=]$ java -jar ords.war ache
Enter ¢ of the database server [pamlttiapx0l.tca.ttifc.net]:pamlittiapx0l.tey.ttifc.nat
Enter listen port [1521]:

the database
D [PITIAPX
BA to verify Oracle

Enter service name, or 2 to specify the database SID [1]:2

Enter the database pasaword for SYS AS
Confirm password:

Retrieving information.
Enter the default tablespace for ORDS METADATA [SYSA
Enter the temporary tablespace for ORDS_METADATA (T
Enter ¢ default tablespace for ORDS PUBLIC USE

e temporary ta ap for ORDS_PUBLIC
Enter the database pasoword for ORDS_FUBLIC U
confirm password:
Installing Oracle RES
.+« LOg £}
eee Verifi

T Data Services version 18.2.0

cat/ords Install co

25 060317 00671.104g

.++ Created Oracle RE : ic pr
s+« Granted privileges to

Data Service=

«ss Created QOracle REST Data Services database objects
+oo Log file written to /fopt/t at/orda_linstall ¢
+++ Log file written to
ompleted installation

tamodel 2018




Apache Tomcat — ORDS Installation — Part Three

* Database Setup Log Output Example

RODTOMCAT ords]s java ords.war setup
the name of the database server [pomlttiapx0l.tcs.ttifc.net]:
the database liaten port [1521]
l to specify the database marvice name, or 2 to apecify the databas=s SID [11:2
the databa=e SID [PTTIAPX]:
if you want to verify/inatall Oracle RES schema or 2 to skip this step [1]:2
if you want to uae QL Gateway or 2 to p thi= step.
acle Application Express

/SQL Gateway databas
the databasze password for APEX
rm password:

Servi

or migrating from mod p then you must enter 1 [1]:l

to specify passwords for Application Express RESTful Services database users (APEX LISTENER, APEX REST PUBLIC USER) or
8 atep | 1
database
3sword:

e database password for
paasword:

2 9:06:15 AM

o W

figurations: defaults, apex, apex_al, apex_rt



Oracle APEX — Stand Alone Applications

* Leverage an existing APEX environment for connectivity

— User maintenance APEX application for a sales commission
application

— Reports and data extracts for finance and accounting teams
— “Peanut Butter Factory” — Sales allocation web application
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Oracle APEX — Restful Data Services
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Oracle APEX — Resource Handler
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Leverage Existing APEX Packages — APEX_JSON

* Custom PL/SQL package for business logic can access built-in JSON
packages that are part of APEX

T mMomER)

AND vwndox
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Oracle APEX - Privileges

 TTIWS

¢ apafpocee
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Oracle eBusiness Suite

* Oracle APEX offers you a quick and highly productive way to extend
your Oracle E-Business Suite environment with almost no impact to
your existing implementation

* QOur Oracle APEX server has limited access to the Oracle EBS via explicit
grants to a dedicated custom user/schema (XXAPEX_EBS_EXT)
— GRANT SELECT ON APPS.AP_INVOICES_ALL TO XXAPEX_EBS_EXT;
— GRANT SELECT ON APPS.AP_INVOICE_LINES_ALL TO XXAPEX_EBS_EXT;
— GRANT SELECT ON APPS.TTI_WS_AP_INVOICES_V TO XXAPEX_EBS_EXT:
— GRANT SELECT ON APPS.TTI_WS_AP_APPROVERS_V TO XXAPEX_EBS_EXT;
— GRANT SELECT ON APPS.TTI_WS_AP_VENDORS_V TO XXAPEX_EBS_EXT;
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Documentation & Development — Existing Definitions -

* We were able to leverage the existing queries and database calls to
prowde a speC|f|cat|on for the web services that we needed to develop

ar w1 s s . - r1 -
mn = Ol il or st i (ODServ "‘ﬁ)
"y t ¢ . o ' vy Chart \ Pdey  Hogu b
- .

AP Vendor Rame lo Ststements

Coustl Comt N

DC - Shppang Doce

JI AF lnwoices - Invoce Diata hom Ty mm"uvbu
«

ternad Autofidl Keyword Set Configu
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I ther |
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* EOCSdect Siing
SELECT uppedppll lan_nseve] 1. " uppadpgf] fesl_name| segiopes.
pa pecson_d pa tile emploges_apoioves_level
woedpeld bt _rama] 1. ' 1 uppedpel2 fest_name] supervne
PA MOS0 1D Wie supeniior_appaovet_level, Lopedopdl emal_addiess] appeover_emal
FROM pes_stsignments_v7 pa, par_peaphe_{ pofl, per_pecple_| ppf2. pes_asugrments_v7 pa_sup
WHERE pa person i = pefl perion
AND pa_nup petson_id = ppl2 parson_d
AND pa v wpaneion_id » Da_ip, perion d
AND sgperppd] last_nama] 1, " Tuppetippl] feet_namel = Spornany’
AND pa supervior_id = ppl2 pesson,_id
AND ot sflechive_and_dete > SYSDATE
AND pof2 aflective_and date > SYSDATE AND pef! pesion_bpe O 8

DN User 10

|E RPPRD

| Testng

AP Appacrver Harve R
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Existing SQL Query to Web Service Definition

Teveis by Appr ver 3 | Name: AP Approver
ALt ) N Description: Get details Sor an employes regarding AP approval limits and supervisar's
9. GRpLOYRe Spprover appeoval limits.
el epd i Tk juR: /apifvi/apfapprover
o ~ > HTTP Method: GET
HTTP Header Parameters: Parameter Name Type C
employeeName String Reguired unfess
nployeeNameStartsWith is p
Format: “Last Name, First Name®.
employeeNameStartsWith | String Reg unless employeel: is
provided. Format: “Last Name, First
| Name”. Pesforms a UKE-type of search
an employees.
Example Request:
Example Response: {
“approvers™ |

{

“EMPLOYEE"™: "ROIAS, JUAN",

“PERSON D" 18881,

"EMPLOYEE_APPROVER LEVEL™: "LO",

“SUPERVISOR™: "HUDOY, CHRIS",

“SUPERVISOR 1D": 18169,

"SUPERVISOR _APPROVER LEVEL™: "L107,
"APPROVER_EMAIL": "JUAN ROIAS@TTIFLOORCARE.COM™

E6LOC
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Testing your web services - CURL

e CURL from the command line

— C:\obdebug\curl\bin>curl -u devonbase:XXXXXXXXXXXX
http://PRODAPACHE.XXX.ttifc.net/api/vl/wsh/pickslip?deliveryld=20412442

{
"pickslips":[
{
"DELIVERY_ID":20412442,
"ACCOUNT_NUMBER":"01384",
"PARTY_NAME":"AMAZON SUPPLY",
"SOURCE_HEADER_NUMBER":"10579254",
"TRIP_ID":11123582,
"ORGANIZATION_CODE":"ODC",
"ATTRIBUTE3_DATE":"2018-09-11T00:00:00Z",
"CUST_PO_NUMBER":"3ETTNNCY",
"ATTRIBUTE1":"00416830084820082",
"ATTRIBUTE4":"00416830084820075"
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Testing your web services - Powershell

* Using Invoke-WebRequest | =%

S$starsmiet ~[at
Wit Pt $atart

cmdlet, script many |

Sstopwatch = [y ii0 t puaton]
fuser =
M Spass~
connection tests an
SancodedCreds & [Systen. Cosvert]::Tobasecddesing ([2ystee
. . SbasichuthValue =
capture JSON and timing —
Futhorization = SbasichuthValue
)
Scav = Ing c:\obdebag\sndpointa-gro,cav
foxeach (Sline im Scsv) |
Wolt tput
i eepomets ony T $root =« $linme. .Ul
. wr typut $root
Invoko-NebEequest -Url $root -Ssaders SHeaders | StatuaCode, Content
r )
Satopwateh.Elapeed, T in
#atopwateh . 5zop()
. o—
$ends
S Sand
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Testing your web services - Postman

* Use Postman to facilitate testing of your web services

— Support for authentication, header variables, scripts, etc.

v
— Essential tool for testing POST/PUT/DELETE POSTMAN
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Demo of Working Final Solution
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Additional Key References

* Oracle Database XE, APEX, ORDS, Tomcat and httpd on
CentOS 7: all-in-one guide — introduction by Denis Savenko

— https://dsavenko.me/oracledb-apex-ords-tomcat-httpd-centos7-
all-in-one-guide-introduction/

* Extending Oracle E-Business Suite Release 12 using Oracle
APEX by Oracle

— https://www.oracle.com/technetwork/developer-
tools/apex/learnmore/apex-ebs-extension-white-paper-
345780.pdf
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https://www.oracle.com/technetwork/developer-tools/apex/learnmore/apex-ebs-extension-white-paper-345780.pdf

Questions?
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