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Abstract

There has been a massive growth in the retail software market worldwide. This is
mainly due to the expansion of the retail software in the emerging economy. Also the
enterprise retailers are re-architecting their systems to adapt themselves to the changing
technological requirement. With the fusion applications migration to SaaS, the batch
execution requires a scheduler to automate the batch running. It also requires auto-
monitoring capabilities to ease out the batch execution operations via Al techniques.
Monitoring module utilizes the scheduling capabilities of Batch scheduler to drive the
batch execution cycles within and also between retail applications.

The key engines to automate the batch running are POM and JOS, where one can
run batch jobs and other can monitor and accordingly generate notifications for updating
the status for the batches to the customers. In the process of automating batch running,
three modules namely Job admin, Process flow and Batch scheduler are used. Each of
the three modules are provided with artifacts as seed input which is generated by AG.
AG is a semi-automated tool which takes XSLM sheets as an input and generates artifact
to be fed to each of the three modules respectively.

Since all the applications are deployed independently in distributed systems, there
arise a need to use ReST calls for transferring data to establish inter-application com-
munication. The ReSTful implementation of Retail Platform Services is done by the
creation of a separate service layer followed by the data access object layer that has a
direct interaction with the database. As ReST calls are expensive, some optimizations are
required. From the performance perspective, the Retail Platform Services are deployed

using the weblogic server.
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Chapter 1

Introduction

1.1 What is Oracle Fusion Applications?

Oracle Fusion Application is a collection of 100% open standards-based business appli-
cations which are made for the latest technology and incorporating the best practices
gathered from Oracle’s customers. It provides a new standard for the way businesses

innovate, work and adopt technology. It ca be briefly described as:
e Built on an open standards-based platform
e Based on best practices business processes
e Deployed through a selection of options

e Built with security as a priority

1.2 Introduction to Retail Fusion Platform

Retail Fusion Platform provides a collection of reusable artifacts that encompasses the
Java libraries, page templates, and other assets that are importable which indirectly help
the teams in constructing retail fusion applications that satisfy standard benchmarks.
The Retail Fusion Platform, likewise called the RAF, enhances the capabilities of Oracle
ADF to merge libraries that will provide a positive edge to the teams to build up a
Fusion web application, task streams, and other ADF segments with coherent style and
behavior.

The features of RAF comprise of the following:



e Login and logout functionality

e Page templates that provide a consistent shell, for the applications to display their

contents.
e Navigation model for commencing functional task flows onto the UI Shell

e Manage the language preferences, i.e the language of the application can be changed

using the settings
e UI Components for consistently providing tables, trees, panels, and tree tables.

e RAF contains business extension classes that contains the functionality to support

multiple languages in data

e Utility classes for accessing the databases, working with ADF bindings and JSF

managed beans

Retail Fusion Applications 1

Retail Fusion Platform

Oracle Application Development

Framework (ADF)

ADF Security & Customization

@

Oracle XML Web
Database Data Services

Figure 1.1: Retail Fusion Platform Architecture
Retail Fusion Platform serves as a foundation for all the next generation development of
fusion applications within the retail business units of the enterprise. Retail Fusion Plat-
form is delivered as a set of runtime libraries that will be incorporated in the deployment
of the Retail Fusion applications. The Retail Fusion Platform, also called as Retail Ap-
plication Framework (RAF), enhances the capabilities of Oracle ADF to merge libraries
that will provide a positive edge to the teams to build up a Fusion web application,
task streams, and other ADF segments with coherent style and behavior. Fusion appli-
cations are very generic web applications holding the RAF for providing retail specific

functionality. RAF in case of Fusion Application can be of three types:



1. ARAF
It is ADF-based framework with Java implementation. The entire system is
built using EOs, VOs and AM. EO is the source code representation of a
database table where as VO is read-only database query or updatable object

that represent an EO. AM represents paricular application tasks[5].

2. JRAF

JET-based framework, which provides a foundation to accelerate the devel-
opment of client-side applications using Oracle JET. It includes JavaScript
libraries which will enable the teams to develop workflows and UI components

with some established standards.

3. PSRAF

Platform Services-based famework is implemented using JAX-RS API. It pro-
vides services for EOs and VOs in case of ARAF and on-click UI implementa-
tion in case of JRAF.

1.3 Objectives

The main objective of the project is to enhance the existing system for POM and JOS

to reduce the overall response time in order to migrate POM to JET.

e To develop common components by extending ADF to impose coding standards
and patterns across the retail enterprise firms and to assist accelerate application

development.
e Build AG to optimize the effort in creation of input fed to the existing system.

e As a part of POM-migration from ARAF to JRAF, implement ReST endpoints
for various screens of the application. Also, ensure that the development of fusion

applications based on JRAF is independent of ADF Business Components.
e Assist in replacing the JOS-Batch Scheduler with the POM-Batch Scheduler.

e Enhance Batch Scheduler by providing the functionality to Auto-monitor the batch-

runs in current schedule.



1.4 Area of Computer Science
e Software Development

Developing a software which will automate batch processing as well as monitor the
status of each batch. The development of the software involves oracle tech stack.
For front-end, ADF framework has been used for now which will be later migrated
to JET framework. Back-end support is maintained using Oracle database which
comprises the details regarding the batch runs like list of process, job within the
process with their dependency, type of recurring cycles etc. For querying the oracle
database to trigger the jobs, PL/SQL has been used. Inter-communication between

two existing systems is handled via JAX-RS.

e ADF

It is an end-to-end application framework that is built on top of Java-EE standards.
ADF is an open-source technologies that implements enterprise applications in a
simplified manner [5]. It is highly selective choice for enterprise developers to create
applications that allows user to search, display, create, modify, and validate data
using web, mobile, and desktop interfaces. At present, ADF is used on front-end

for POM.

o JET

JET is a set of native retail firm and open source JavaScript libraries that is used
to develop client-side web and mobile applications. This is completely based on
web technologies such as HITML5 and CSS. JET is aimed to create dynamic web
pages, create an amalgamated mobile application similar to that of Android or
iOS, and also create an end-to-end web application using the latest web technology
stack. The existing ADF application follows MVC model. As a part of migration

activities, view will be completely replaced by the JET user interface.

e SOA

It is an architectural pattern that provide services to other components using a
communications protocol over a network. It’s principles are independent of any
product, vendor or technology. This makes it easier for software components over

various networks to work with each other.



e ReST

It is an API architecture style. It specify the format of data representation which is
convenient for user or client. REST APIs are based on uniform resource identifier
and the HTTP protocol [1]. Data exchanges can be made using either in JSON
or XML format [1]. In the fusion system, as POM and JOS are two distinct com-
ponents they communicate using ReST calls. Moreover, there can be diversity in
requirement specification for different customers and products across Oracle. So
services must be provided according to the requirement. This segregation of the
services is handled using ReST end-points. Each ReST end-points is mapped with
an individual service. So as per the customer’s requirement, one or more ReST
end-points can be assigned. From implementation point of view, Jersery framework

of JAX-RS is used to facilitate this requirements.
o Al
It is the simulation of human intelligence processes by machines, especially computer
systems. The key steps followed by this process involves:
— Learning
The collection of information and rules for the information.

— Reasoning

Utilization of the specified rules to derive approximate or definite conclusions.
— Self-Correction

Learning based on experience. [7]

The smart auto-monitoring system for scheduling the batches in fusion application

will follow all the steps.

1.5 Tools used

e Apache Maven

Maven is a powerful project management tool based on project object model that
is used to build the projects, handle its dependency and provide proper documen-
tation. Most basic command to build a cluster is ‘'mwvn -e install” which will print

the entire stack trace.



Apache Tomcat

It is a Servlet and JSP Server serving java based technologies. You can deploy the
WAR file of your java project by placing it in the deploy directory of the admin
console. It is basically an HTTP Server that is serving HT'TP.

Fusion Middleware

It is a collection of standards-based software products from Java-EE and other
developer related tools, for integration of services, identity management, business

intelligence, and collaboration.

Jenkins

Jenkins being an open source automation server, enables the developer to build,
test and deploy reliably.

Microsoft Excel

It is a spreadsheet software used to generate the input for the artifact generator

with macros validations.

MobaXTerm

MobaXterm is an enhanced terminal for Windows. It facilitates the windows sys-
tem with all the necessary Unix commands to Windows desktop, This is done by

importing a single portable .exe file in the windows desktop.

Oracle JDeveloper

JDeveloper is a open IDE provided by Oracle Corporation. It provides features
for development in object oriented language like Java along with XML, SQL and
PL/SQL for backend support and HTML, JavaScript, BPEL and PHP for web
development. It contains the full lifecycle development starting from design via

coding, debugging, optimization and profiling to deploying.

Postman

It is a Google Chrome plug-in for API development testing. The main features of
Postman includes managing API collections, environments, tests and sharing. It
is used for testing the results of ReST end-points on deploying the WAR file to
Apache Tomcat or Weblogic Admin Console.

6



e Oracle SQL Developer

It is an IDE for working with SQL in Oracle databases. It uses the Java Develop-
ment Kit.

e TortoiseSVN

TortoiseSVN is a Subversion client used to handle directories along with files. All
the files to be shared are placed inside a repository which is in center to all the users
from the access perspective. The work of a repository which is used for the storage
of the file is to monitor and log easch and evry modification or updates ever been
made to the files. This helps the user to maintain older versions of the existing files
and analyse, monitor and examine the previous records of how and when and what

changes were made to your data along with details of who changed it.

e Weblogic Server
It is an application server which provides a platform for developing and deploying
multi-tier distributed enterprise applications.

e WinSCP

WinSCP is a freeware windows client for the secure copy protocol that provides
a way to transfer files across the network using the SSH encrypted protocol. It
is basically a replacement for FTP programs lying on windows users in scenarios

where SSH must be connected to the server.



Chapter 2

POM and JOS Integration

2.1 Introduction to JOS

JOS is a generic tool to schedule tasks, manage and orchestrate dependencies between

tasks and run non-interactive long running Jobs.

As show in Figure 2.1, the three main components of JOS are mentioned below :

1. JOS Scheduler

Generic GUI tool to define and manage time based scheduling work

2. JOS Process Flow
Defines workflow by connection and orchestrating multiple tasks (Processes).

Provides an engine to execute the workflows.

3. JOS Job Admin
Based on standard JavaBatch (JSR 352) technology. GUI to manage and

monitor Jobs. [(]

2.2 Overview of POM

With RGBU applications migrating to the SaaS cloud, batch job execution requires an
in house scheduler to automate running and monitoring nightly batch executions. POM
works with JOS components. POM utilizes the scheduling capabilities of JOS compo-
nents, to drive batch execution cycles within and also between retail applications. It is

built on the top of ARAF. It also supports multiple batch schedules. Originally POM



was only built for RMS application.

2.2.1 Features of POM

e POM ADF Application
ADF GUI provided to monitor and administer Batch Schedules. Provides a whole
lot of other features and is central to POM.

e POM Process Services

REST Interface for POM. All the JOS communication is with Process Services

e Data Privacy Services

ARAF component for GDPR adherence.

e Alerts Manager
ARAF component for Alerting via different channels ( Email, mobile etc)

e ORAAC ARAF component used for administering policies.

&

ADF

application ¢
ReST, "
y

ReST Webservice ReSTHI PLSQL
/

Scheduler

Process Flow
(Orchestration)

A
h 4

Service Layer Business Logic
Layer

/ A

POAM Database
Schema

** Future **
I Oracle DBMS Scheduler

I (Background Process) |
__________ 4

},/ Customized Batchlets

Figure 2.1: Overview of POM and JOS



2.3 POM and JOS Architecture Change

2.3.1 Old approach

e JOS and POM interacts via ReST webservice.

Separate database for JOS POM.

e During install time, the batch schedule information maintained in spreadsheet is

replicated into JOS and POM. Status is maintained in JOS and POM.

Batch execution happens in JOS but POM controls the batch run.

POM provides AMS with batch monitoring and management capability.

& a-

Scheduler
ADF
- S/_.——-"" application .
es
a proc
ice cal 1o e ’
5!
Y eST
Y
%l R
Process Flow o ReST Webservice > ReSTHl «—> Busi':ligll_-o ic
(Orchestration) - Service Layer | [ “ Layer ¢

A A

POAM Database
Schema

JOS artifacts are JOS
packaged inside individual POAM
gpplicption \Aar file during
build
Data load

during installation

Scheduler Design
is captured in
spreadsheet

Code Generator

=

Figure 2.2: Integration of POM and JOS
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2.3.2 New approach with POM Execution Engine

e Execution Engine of JOS is replaced with New light weight execution engine which

directly talks to POM Database.

e No rest service communicationbetween POM and JOS for status sync.
e Status is maintained in POM only
e Dependency changes can be done in POM without a patch.
e No change in existing business logic
e Dynamic parameter change limitation while invoking the service from external sys-
tem is addressed.
3
iﬁ I RDE Jos Job
Admin
1 \ﬂeﬂk\w-
= W
Application
wlw
ﬁ /ﬁ"sﬂv
N N Mel;:"ﬁJd: ./’ i PLS0L Business
Logic
DB
/‘ﬁsﬁ‘v\m
L1
| = ——
= =4
External System
JOS POM | Terus
L_{,_pos Arifects packazed
[ respective wars
|

* * *
Data Lozd During -sch xml
Installztion. Further k
Dapendancy changa can =
bedone in POM [
=pplication @ * | Code Generator | |

Schedule Design

Figure 2.3: New integration of POM and JOS
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2.3.3 Advantages of new approach

Nightly Invocation through Process Flow

POMService POMDEBE JobAdmin

Invoke nightly

All communication are 2 steps
1. ProcessFlow-=POMService
2. POMService-=FOMDB

begin [Overhead] I

Process 'STARTED'

Y

Process 'STARTED" -

SUCCesS

A

STARTED

—
-

CheckJob

CheckJob

Y

RUM

A

Job "RUNMING'

Y

Job "RUNMING'

¥

SUCCEess

A

Invoke NIGHTLY FIRST

¥

wait I

SUCCess

A

Job 'COMPLETED"

Y

Job 'COMPLETED"

Y

- SUCCess
-

Invoke I

child "STARTING'

Y

child 'STARTING'

A

SUCGEess

-

Child Invocation logic is embedded in
Parent Job's code

child process :
end [Overhead] I

Process "COMPLETED" -
T

Procass 'COMPLETED'

[
E

SUCCES5S

POMService POMDB Sobaamin

www.websequencediagrams.com

Figure 2.4: Nightly invocation using old approach

e Single source of truth. Batch Execution Engine directly talks to POM DB. Status

syncing is not required.
e Minimal communication involved as shown in Figure 2.4 and Figure 2.5.

e Better way of invoking a cycle. It only needs to know the cycle number and name

12



and scheduler day. It is based on eternal single threaded controller which keeps

polling the runnable jobs in POM DB. All runnable jobs are attempted to be

executed on job admin parallel in different managed threads. Once a job is executed

its status is written on POM DB.

Nightly Invocation through NEW POM Execution Engine

POMEXxecutionEngine JobAdmin

POMService POMDE

e

invoke nightly _
»

started

Create Nightly entry

A

No rest communication for pelling and
status upodating involved. Execution Engine

directly communicates with POM DB.

poll execution entries

A

Nightly

get all runnable jobs in Nightly

\ 4

Iy

NIGTLY FIRST

Y

CheckJob

A

RLUN

Job 'RUNNING'

Y

A

Job 'COMPLETED"

Invoke NIGHTLY _FIRST

SUCCess

o
-

i
-

Execution Controller keeps polling for
runnable jobs In the cycle. Any unhandled execption
is taken care of automatically in next poll.

continue polling

POMService POMDB

Figure 2.5: Nightly invocation using new approach
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Chapter 3

Artifact Generator

3.1 Need for AG

The POM requires *.sql files as an input, JOS requires *.xml and *.sch for Job Admin
and JOS Scheduler respectively. The same input data needs to be converted into multiple
formats. All the format inherits XML specifications. So, if the user wants to run a batch
with 50 jobs then the user have to generate 50 XML files to be fed to the POM and
JOS. With the advent of AG, the task is reduced to just entering the jobs in a single
spreadsheet and giving it as an input to AG. The AG takes spreadsheet with XLSM as
an input and generates the required input formats for POM and JOS.

3.2 Artifact Generation Process

POM Artifact
POM Artifact Generator Input
Generator T App Schedule
10S_ProcessFlow.zip 10S_Scheduler.zip JOS_lobAdmin.zip B L=
eam generates the
ing the POM
" Application Dev team archives the resulting artifacts (which now
o includes the Application schedule) on Confluence/SVN so that
- they can be deployed by QA, handed off to CE
¥ 3 - -
10S Output Artifacts POM Output Versioned
A N
105_Scheduler.zip 105_lob Admin.zip 10S_Process Flow.zip Etiimcts Output Artifacts

saL -sch Job xml flo App Schedule v
files files files files xls P
saL I Mlhes __
ISON B

150N files
config config config Visio Bateh
T Diagram
v l (macra)
J

Figure 3.1: Artifact Generation Process
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3.3 Implementation

3.3.1 Input with Macros Validations

A E [ o E F G H | o K L M M [a] F =) Fi 35 T u W W

i Comment

2 I 1.|Refer ta worksheet detail to undestand the different warksheets

3 2 Eachof theze worksheet will be saved as separated CSV files and the CSW file will be passedto a soript (vet to be developed) which will build the job xml and process flaw.

4 3 Given that the worksheet will be fed to a sciipt, keep the data clean and any question orissues on a specific row should be documented outside the worksheet. Mo comments or coloring of data.

13 4 Process: A processis alinear dependent group ofjobs. Ato BtoCto Dkl

E A process can have one jobs or more than one job. Process is a collection of jobs which makes the - not related to our phases

7 ‘within a process, we cannot have a job releasing two sepearate job inthe same process. The process has to split to nun these jobs in separate process. Within a process, only one job will be running at a time and hence to allow £
@ Ex: If there are dependency like & releases B, Breleases C, Creleases D& M. Dreleases E and E releases F. Mreleases M and Mrelease F & 0.

] Ir this case we have two ways to doit.

10 1 Process ONE as(4 > B> C 0> E). Pracess TWi0 as [M> M3 O) and Process THREE as (F]

Ll 2. Process OME as (A » B> C). Process TwO as (M > M) and Process THREE as (D » E) and Process FOUR as (F) and Process FIVE az (0]

12 In the first case, Crelease job E and a new process T'w(D sothat two parallel jobs are running. validate Excel

12 5 Incase the process mapping by job is getting complicated for comples dependencies, have one process by job for those areas.
# B Inthejob worksheet, provide the actual parameter how we want ta job to be scheduled in RM3 scheduler.

15 T The dependency tab should capture each and every dependency. Inthe esample above, the entries will be loak like

16 [E,A) (C,B) [D,EE.D0 (M,E1M, M0, MIF MNIFE)

1 8 The recuring flow is for hourly sales job and any other similar recuringjobs. For this, we will eventuslly oreate n number of processes butto oapture data, we willjust oapture the processes whick are par of recurring job.

18 The recuring ow can consist of one or more processes and hence we require to know the first and last process which makes the cyclic process.
13 3 Ifthe same batch iz run as part of recurring and also as part of nightly and also as part of Adhos, make sure to have three different job entry Far that rms batch.
20 10 Once Schedule iz buil, click on “Yalidate Schedule” widentify ermors on your Schedule. This iz a required step to ensure what goes into the Antifact generatar is enor free. All Ermors are listed in the *Schedule Erors™ TAE

24 |Mote The information which is capturedin this spreadsheet will go to the scheduler. Hence, all the RMS batch jobs entries should be here.

Figure 3.2: Sample spreadsheet shown for Merch-Batch-Schedule

3.3.2 Algorithm

The AG is built using Batch Processing Framework in Java-EE. All the applications in
the framework includes XML files along with the java classes. The purpose of XML files
in the application is to specify the structure of a job. It is basically in terms of batch
artifacts and the relationships established between them. The steps of processing are as

follows:

1. Design the batch application. Create a directory on remote server and place

batch_application_name.jar and the input spreadsheet in same directory.

2. Define the application in terms of jobs. Job will consist of various steps along
with decision elements. Determine the dependencies between them and store

it in a TreeMap data structure.
3. Define the sequence of execution by forming terms of transitions between steps.

4. Identify steps that can run in parallel if any so that they can be executed using

more than one thread.
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5. Form the java class based on batch artifacts by implementing the specified

interfaces by the batch processing framework.

6. Define jobs, steps, and their execution flow in XML files using the Job Specifi-
cation Language. Each element present inside the xmp maps to the classes for
the batch artifacts. The batch artifacts can be used to access properties defined
inside the XML files like naming related details and the database connection

related logic.

7. In order to execute the batch application, use the API given by the batch

runtime.

3.3.3 Using the Job Specification Language
e Elements of Batch Job
A batch job can contain one or more of the following elements:
1. Steps: They can be chunk-oriented or task-oriented. Chunk-oriented steps
can be partitioned steps. In a partitioned chunk step, the processing of one

item does not depend on other items, so these steps can run in more than one

thread.

2. Flow: It is a sequence of steps that execute as a unit. A sequence of related

steps can be grouped together into a flow.

3. Split: A split is a set of flows that execute in parallel; each flow runs on a
separate thread. The split transitions to the next element when all its flows

complete.
4. Decision elements: They use the exit status of the previous step to determine
the next step or to terminate the batch job. [¢]
e Job Instances and Job Executions

A job definition can have multiple instances, each with different parameters. A
job execution is an attempt to run a job instance. The batch runtime maintains

information about job instances and job executions. [J]

e Example of JSL
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Value Description
STARTING The job has been submitted to the batch runtime.

STARTED The job is running.

STOPPING The job has been requested to stop.
STOPPED The job has stopped.

FAILED The job finished executing because of an error.

COMPLETED | The job finished executing successfully.
ABANDONED | The job was marked abandoned.

Table 3.1: Batch Status Values

The Figure 3.3 shows the sample code for generation of XML file for jobs in RPAS
schedule. The tokens are replaced by the values taken from XLSM sheet thereby
generating the XML output.

<job id="$TokenName$" version="1.0" xmIns="http://xmlns.jcp.org/xml/ns/javaee">
<properties>
<property name="description" value="5TokenDescription5$"/>
</properties>
<step id="batchlet-step">
<batchlet ref="BatchShellCommandRunnerBatchlet">
<properties:>

<property name="externalCommand"
value="#SysOpt.rpasDir/retl_scripts/rpas/rfx/src/5TokenScript5 #{jobParameters['jobParameters']}"/>

</properties>
</batchlet>
<end on="COMPLETED" />
</step>

<fjob>

Figure 3.3: Sample of job template for RPAS Schedule

3.3.4 Output generation

e Steps to generate and test the output for populating the tables:

1. Take complete maven build. This will generate the output .jar file for each

cluster and AG.

2. Create a directory on remote server and place BatchArtifactsGenerator.jar and

the XSLM sheet in same directory.

3. Run the .jar file.
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4. Once the artifacts are generated success fully then run the seed-data-file in

any of the database engine like SQL Developer.

in: Sat Nov 23 @ 3 ) 3
nake changes widget on the Uno (uno.oraclecorp.com) portal.
dditional h ; Computing Resources® widget on the same site.

Reservation type: group
This host 1s currently reserved for group use by the user above.

923.1 RMS Dev Cloud Japan - APP

ost specific info (below) - you can modify contents of /etc/motd_hostinfo as needed to update data:

-generatePomSeedData -e Merch_Batch Schedule 46.1.x1lsm
po m.tools.generator.Artifacte neratorRunner main

E oracle.retall.apps.poam.tools.generator.ArtJfac enerator generateArtifacts
Exceptlon : 24
B19 3:14:19 AM oracle.retail.apps.poam.tools.generator.reader.DependencyReader readDependency
1 orProcessName me , job = , PredecessorJobName , postlob =

.poam.tools.generator. Artl actGeneratorRunner main

scheduleLoader

1 _pom merch deleteseeddata. sql  2_pom_merch_seed_data.sql schedule.properties
sh s

Figure 3.4: Generating output for AG
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Chapter 4

Upgrading Batch Scheduler

4.1 Introduction

The Batch Scheduler, which is a part of JOS product suite, assists in scheduling of batch
processes to run at predefined configured intervals. It basically determines when a job, a
process, or any program must be executed along with the frequency of execution. From
the implementation point of view, the Sheduler is based on a container-managed Java EE
timer service for execution of schedules and utilizes Oracle Weblogic Server’s implementa-
tion and management of timer service when deployed on a server. The Scheduler supports
various schedules ranging from simple interval schedules such as hourly, daily, and so on,
to advanced cron-like scheduling. It also supports the calling of REST services. The
Console (Admin UI) enables runtime monitoring and administration of schedules where
the user can view, create, edit, and delete schedules, manually run a schedule, enable or

disable a schedule, set up notifications for schedules, and so on. [0]

e Schedule Types

A schedule can be an interval-based schedule or a calendar-based schedule.

1. Interval Schedules
An interval-based schedule is a schedule that repeats at fixed interval of time
starting from a specific time, for example, hourly, daily, weekly, every five

minutes, and so on.

2. Calendar Schedules

A calendar-based schedule is a cron-type of schedule that specifies different
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times that the schedule runs. More complex schedules that can be specified
as a cron expression are defined as calendar-based schedules. The following
parameters define a calendar-based schedule. These are the same as the pa-

rameters in a cron expression: Minutes, Hours, Day of Week, Day of Month,

and Month.
e Scheduling Mechanisms

1. Simple Scheduling
Simple schedules are predefined schedule frequencies that are available as op-
tions for the user to choose. The following are the simple schedules that the

Scheduler supports.

Saturday

Sunday

First day of every month
Last day of every month
One time only (run once)

)
)
)
)
)
) Weekend [Sat-Sunday]
)
)
)
)
)
)

User-specified frequency with intervals in the units minutes, hours, days,

or weeks [0]

2. Advanced Scheduling
The JOS Scheduler supports advanced scheduling, which is cron-like schedul-
ing. Calendar-based schedules that can be expressed in cron-format can be
set up with the advanced scheduling capability of the Scheduler. Advanced
scheduling is defined with the following parameters (similar to that of cron

expression) and the corresponding range of values:

Minutes: 0-59

20



Hours: 0-23 (12:00 a.m. - 11:00 p.m.)
Day of Week: Monday - Sunday

Day of Month: 1-31

Month: 1-12 (January - December)

If a schedule is created with multiple values for the above parameters, then

the schedule will repeat at all those specified times. [0]

4.1.1 Salient Features of Batch Scheduler

e Batch configuration

Batch Monitoring

View Job Executions

Batch execution for multiple retail applications

Mail notifications and alerts

External dependency /Inter-Schedule Dependency

Execution Links

Batch Throttling [0]

4.2 Auto-monitoring facility

4.2.1 Goal

POM and JOS are used by all the product teams of Oracle Retail. To run the batches,
the product team will provide an XSLM sheet as input to AG. AG will generate the
artifact and these artifacts will be given as input to Batch Scheduler. There are high
chances that the product team might make mistakes in filling up the XSLM sheet. When
the sheet with incorrect data is fed to the Scheduler, the software will waste 15 mins in
processing the request and then will prompt the message of failure or some misleading
transactions might occur in database.

The main objective of adding the auto-monitoring facility to the Batch Scheduler is to

save the time of user and provide them support for early detection of mistake. Here,
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Job No. | Job Name
RMS_CLEAN_UP_JOB
RMS_START_JOB
RMS_DAILY_JOB
RMS_DAILY_PRE_JOB
RMS_DAILY _POST_JOB
RMS_ADHOC_JOB

OO0 | O O | W[ N+~

RMS_COMMIT_TRANSAC_JOB
RMS_PURGE_-TEMP_JOB
RMS_COMPLETE

—| —_
=

Table 4.1: Sample of jobs in a batch

the goal is to recognize the anomaly based on historic sequence patterns in the batches
given by different products teams. Table 6.1 shows the dummy data for list of jobs in
a sequence. Suppose the purge_job is mentioned in the between or the pre and post
processioning of the job is out of sequence, then this might lead to inconsistent data

entries or even failure sometimes.

Sequence
[1,2, 3, 4, 5] I EE— Prediction > ['Good']

Model

Figure 4.1: Example Model of Sequence Classification Problem
Sequence Classification problem states that given an input sequence, sequence classifi-
cation problem involves predicting a class label. In Figure 4.1 the input numbers are
mapped with the Job No. in Figure 6.1.
For example:
Given: 1 (job_1), 2 (job_2), 3 (job_3), 4 (job_4), 5 (job_5)
Predict: “good” or “bad”
The main goal of sequence classification is to create a classification model using a labeled
dataset of batches which can be used to predict the class label of an unseen sequence.
The input sequence may contain real values or discrete values. In the latter case, such
problems could also be termed as discrete sequence classification. Here, we can use
Anomaly Detection which an example of sequence classification problem. The problem
for Anomaly detection is to predict whether the sequence is anomalous or not based on

the given a sequence of observations.[l ]
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Figure 4.2: Hierarchical Attention Neural Network Architecture

4.2.2 Proposed Methodology

As per the analysis shown in the table 4.2 Hierarchical Attention Neural Networks out-
performs in sequence classification. We can detect the malware using this algorithm and
also classify it as a sample application. Here the term malware or malicious indicates
to some of the harmful soft-wares or computer programs such as viruses, ransomware,
spyware, adware, and others which are usually unintentionally installed and executed
without the awareness of the user. In order to find such viruses, a typical pattern or

sequence to analyze could be a set of disk access actions that the program has taken. To
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Author Methods Yelp 13 | Yelp 14 | Yelp '15 | IMDB
Yang et al. (2016)[13] | AN-ATT 68.2 70.5 71.0 19.4
Yang et al. (2016)[13] | HN-AVE 67.0 69.3 69.9 47.8
Tang et al. (2015)[12] | Paragraph Vector | 57.7 59.2 60.5 34.1
Tang et al. (2015)[12] | SVM + Bigrams | 57.6 61.6 62.4 40.9
Tang et al. (2015)[12] | SVM + Unigrams | 58.9 60.0 61.1 39.9
Tang et al. (2015)[12] | CNN-word 59.7 61.0 61.5 37.6

Table 4.2: Accuracy analysis for various possible approaches

analyze software without running it, we can treat series of assembly instructions in the
disassembled binary as sequences to be classified in order to identify sections of the code
with malicious intent. In our novel approach, we apply techniques typically used to dis-
cover structure in a narrative text to the data that describes the behaviour of executable.
This approach is potentially applicable to other use cases that involve sequential data,
such as application logs analysis (detecting behaviour patterns), network logs analysis

(detecting attacks), classification of streams, events, etc.[7]

4.2.3 Related work

The table 4.2 shows the comparative analysis based on the accuracy measure for 4 dif-
ferent data-sets for sentiment analysis: Yelp’13, Yelp'14, Yelp’15 and IMBD.[9] It clearly
indicates that the attention based model outperforms in gaining the efficient result. An
noteworthy comparison can be derived from the Yang et al. (2016)[13] model and a CNN.
The support for extraction of automatic position-sensitive features is provided by both
the models. However, after this analysis we can say that for our problem CNN would not
be a good choice as it gives less efficient outcome. Each and every sentence is required
to read twice that is one time in the forward direction and another time in the back-
ward direction. The LSTM encoding can also support extraction of features of arbitrary
length, because any aspect of the sentence context might be mixed into the token’s vector
representation. The same procedure is simply applied again to construct the document
vector.[Y]

Another essential factor driving the accuracy of the model is bidirectional LSTM encoder
which is used for creating the position-sensitive features. This can be examined by re-
placing the attention mechanism with the men or average pooling pooling. The model
still outperforms the previous state-of-the-art on all benchmarks. However, the attention

mechanism improves performance further on all evaluations.[9]
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Chapter 5

Migration Activities

5.1 Need to migrate from ARAF to JRAF

Technological drift is very frequent in the recent days. Within a fraction of second the
present technology becomes obsolete. Be it from a larger scale like an entire technology
or to a smaller scale like a small software tool, it becomes obsolete within no time.
Hence enterprise firms are now migrating their applications to cloud. Java is the leading
language used in most of the enterprise applications, and most of the Retail applications
were developed using ADF. ADF is completely based on Java. But now, JavaScript
is rapidly picking up prominence and by numerous records is the second most famous
language today. JavaScript is extremely well known for front end improvement of web
interfaces, and the respective development teams also had a keen interest in leveraging
the advantages of JavaScript in their user interface. Hence as per industry standards, a
toolkit named Oracle Javascript Extension Toolkit was developed. Using this, the Retail
Application firms have developed JRAF that uses the JET for its Ul and REST services
completely at the backend. JET and ADF can integrate with JET being able to access

the REST services that are exposed from the ADF Business Components.

5.2 Implementation of ReST end-points

For all the screens present in the application, the ReST endpoints are to be built. Till
now, | have worked on three screens: Execution Engine Screen, Batch Monitoring Screen
and Batch Scheduler Admin Screen.

Sample output for of two endpoints of Batch Scheduler Admin Screen:
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1. /scheduler/schedules/scheduleName/cycles/cycleName/flows /flowName /tasks

To fetch the Schedule Tasks for a given schedule name , cycle name and

flowname.

e R )

AR R ORR N

1o

"taskStatus": "DISABLED",
"batchScheduleTaskDef": {

bhttp:// i . e e S ¥ I'eduEr.”stl‘ed;lles.-’l'.-"E?[‘h’cyc\e-’\ig?‘t}'.-’flcu':sﬁ\.igﬂtlyh m
asks

BETA JSON =

"createDatetime™: 1572286854908,

: "POMBLARP",

ey .
"flowhame": "Nightly",
"lastUpdateDatetime": 1572286364008,
"lastUpdateUser”: "POMBLAPP",
"processName": "MEW_SCHEDULER_DAY_PROCESS",

"scheduleName™: "MERCH",
“taskId": 81437,
"taskStartDatetime": 1566953400000,

"createDatetime”: 1566912652008,

"createlser™: "POMBLAPP",
"cycleham "Nightly™,
v "MIGHTLY™,
"flowName"™: "Nightly",
"lastUpdateDatetime"”: 1566912652608,

"lastUpdateUser”: "POMBLAPP",
"processiame”: "MEW_SCHEDULER_DAY_PROCESS™,
"scheduleName": "MERCH",

"taskDefId": 7451,

"taskStartDatetime": 1566968490004,

T Domtrnmnn R il Brranca

Figure 5.1: JSON response for endpoint 1

2. /scheduler/schedules/scheduleName/cycles

Count of Schedule Tasks for all cycles for a given Schedule, by cycle.

GET

Body

Pretty

[ R T N S

heep:/ /N, '~ - = duler/schedules/MERCH “
VALUE DESCRIPTION
@ Status: 200 OK  Time: 1120ms  Size: 512 B Sa

BETA JSON + =

"scheduleName"™: "MERCH",
"cycleType™: "MIGHTLY",
“count": 1

"scheduleName”: "MERCH",
"cycleType™: "RECURRING",
“count": B

"scheduleName"™: "MERCH",
"cycleType™: "ADHOC",
“count": B

Figure 5.2: JSON response for endpoint 2
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Chapter 6

Optimization Analysis

6.1 Selection of Server

6.1.1 Performance Analysis of Weblogic and Tomcat Server

Performance comparison of WeblLogic and Tomcat Server
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= 80

£
60
40
20

0 [ [

WeblLogic Tomcat

Time (seconds)

W Server Start Time  ®m Server 5top Time

Server Name ——»

Figure 6.1: Performance analysis of WebLogic and Tomcat Server

WebLogic server was previously used as the deployment container for the Retail Platform
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Performance Metrics Weblogic | Tomcat
Time to start the server (mins) 3.0 0.16
Time to stop the server (mins) 58 2
Average execution time of GET request (ms) 2069.8 508.8
Average execution time of POST request (ms) 755.5 285
Average execution time of PUT request (ms) 508 371
Average execution time of DELETE request (ms) 691 60

Table 6.1: Performance analysis of WebLogic and Tomcat Server

services. Due to several issues with WebLogic, TomEE - a flavour of Apache Tomcat
has been replaced as the deployment container. With the usage of TomEE server, the
performance of the Retail Platform services has been boosted by 50-55% on an average.
Figure 6.1 clearly shows the difference in the time to start and stop the server, with
respect to both WebLogic server and TomEE server. It can be easily observed that the

start time for TomEE is about nine times lesser than that of WebLogic.

6.1.2 Performance Evaluation of Retail Platform Services
Performance Evaluation of Retail Platform Services

2500 [

2000

1500

1000

bw I I
GET

POST PUT DELETE

Average Execution Time (in milliseconds) —»

® Average Execution Time |milliseconds) WebLogic m Average Execution Time [milliseconds) Tomeat

HTTP Request Methods —»
Figure 6.2: Performance evaluation of Retail Platform Services
Figure 6.2 shows the average time of execution of each of the REST service request
methods. The average execution time is calculated for both the WebLogic as well as the

TomEE server. It can be seen that the improvement in the performance of the Retail
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Platform Services on an average is 50% — 55%. The inference that can be drawn is that
the Retail Platform Services show excellent performance with respect to execution time

of the resource requests on using the Apache TomEE server as the deployment container.
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Chapter 7

Conclusion

In Batch Fusion Development, our aim is to automate a process that requires countless
steps as per demand with minimum changes in code and towards better performance
by optimizing the overall response time. After working with the Development team, I
learnt to work with ReST API, different data formats like XML and JSON, brief about
AT techniques, ADF and Spring Boot. I also learnt to maintain effective backend service

to improve scalability and security for SaaS using agile and scrum methodologies.
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Chapter 8

Future work

e Developing the auto-monitoring feature for Batch Scheduler to to include facili-
ties like suggesting priority based on the type of jobs using dynamic scheduling

algorithm.

e Integrating Job Admin and Process Flow into POM to reduce the number of ReST

calls.
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