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Objective

= Review and Lessons-Learned from the migration of a legacy Microsoft Access-based application’s reimplementation in Oracle
APEX, in the absence of original requirements.

Reimplementing a Legacy MS Access Application in Oracle APEX

The Legacy Application

= The Amplifier Slab Selection Tool (ASL) provides a means to manage and track the Amplifier Slabs on National Ignition Facility (NIF)
beamlines.

= Developed in MS Access when NIF was under construction, over a decade ago.
—Front-End comprised of Forms and Reports for use by Optics Designers/Component Engineers.

—Back-End saves Beamline Configuration of Amplifier Slabs in an MS Access database.

m; P O RT AsSL Slab Selection Update Form
Status Beam Position™ SN** Tab Material Bin Pt Count Thickness Ref. Index Walk Off ch:ccl?*** C;de
SAVED | MA1 =] 162750 | 4 || HOY |[ROWS || 3 | 40.93 I 1.5219)|| |  YES 00
SAVED 112 MA2 E3 162972 | 4 || HoY || | 4 | 40.81 I 1.5227|| | 00
SAVED 112 | MA3 =] 163067 | 4 || HOY || | 3 | .17 I 1.5222|| | 00
SAVED 112 MA4 =] 163063 | 4 || HOY || | 13 || 40.71 I 1.5225|| | 00
SAVED 112 | MAS E3 163555 | 4 || HOY || | s | 41.12 I 1.522|| | 00
SAVED 112 MAB =] 163463 | 4 || HOY || | 10 || 41.02 I 1.522]| | 00
SAVED 112 | MA7 =] 163468 | 4 || HOoY || 2 | 40.99 I 1.5219)| | 00
SAVED 112 MAS Ed 164090 | 3 || HOY || 7 | 411 I 1.5222|| | 00
SAVED 112 | MA9 B3 164000 | 3 || HOY || 2 | 41.19 I 1.5224)| | 00
SAVED 112 | MAl0 | =] 163388 | 3 || HOY || (E 41.09 I 1.5221|| | 00
SAVED 112 | YISTEES 163172 | 1 || HOY || 1 || 40.75 I 1.5224| | 00
SAVED 112 | PAL  |~] | | | | | | | | 00
SAVED 112 | PA2  [~] | | | | | | | | 00
SAVED 112 | PA3 =] 102724 | 1 || scH || | o | 40.84 I 1.49716875|| | 00
SAVED 112 | PA4 =] 102751 | 1 || scH || (E 40.88 I 1.4972275|| |  YES 00
SAVED 112 | PAS E3 102222 | 1 || scH || 1 | 40.34 I 1.49731375|| |  YES 00
SAVED 112 PAG Ed 101455 | 1 || scH || | o | 41.11 I 1.49731125|| | 00
SAVED 112 PA7 =] 102658 | 1 || scH || | o | 41.06 I 1.497224444|| | 00
*To swap positions edit **Double Click SN to view =*=*Double Click to
position field. similar available slabs. see NCR Check
s o e e | e | e o cuen |
reduce walkoff. existing SM. Chart

Legacy Amplifier Slab Tool implemented in MS Access as a Standalone Simulation Tool

The Target Application

= Reverse-Engineered, Redesigned and Reimplemented in Oracle APEX.
= Added to Production Optics Reporting and Tracking (PORT) - a tool suite used by NIF
Engineers/Scientists for activities including
—reporting and analysis
—task-scheduling and optics installation
—optics and targets tracking.

Slab Selection Update Form
Select beamline 12 [El
AMP Slab Selection | Wiew ASL Wis Glovia Seated SN's for BEAM 112 |
Save This Selection
G.\ y Go Actions [ Calculate Wﬂlkﬂﬁ:] | Refresh Beambine Dats || Wisw Max Pt Size Chart |
3 Pasition like "PA-1-._., Optic Vendor = "HOY'..., Position like 'PA-2-...
Serial Number Beam Beam position Tab Thickness Witness ref index 1053nm  Total HNumber Damage Sites  Optic Vendor Status Max damage size nm  Walkoff Check NCR QA STAT MRE DISP Update Tracker Slab Comments
Q 163231 112 hAAT 4 40 04 1.5220 i1 HOY nstalled GO0 - 3 Saved
Q 1628972 112 Az 4 40.81 1.5227 4 HOY nstalled G50 - 3 Saved
Q 163067 112 mAZ 4 4117 1.5222 3 HOY nstalled 770 - 3 Saved
Q 163063 112 hiad 4 40.71 1.5225 i3 HOY nsizslled 920 - 3 Saved
Q 163555 112 MAS 4 41.12 1.5220 5 HOY nstalled 740 - 3 Saved
Q 163463 112 MAG 4 4102 1.5220 id HOY nstalled GO0 - 3 Saved
Q 162465 112 mAT 4 40 68 1.5219 2 HOY nstalled GO0 - 2 Saved
Q 154080 112 mAZ 3 41.10 1.5222 T HOY nstalled 500 - 3 Saved
Q 164000 112 hiAD 3 41,18 1.5224 2 HOY nstalled 500 - 3 Saved
Q 163385 112 A0 3 4108 1.5221 i HOY nstalled 450 - 3 Saved
Q 163170 112 mAAT 2 40 44 1.5215 4 HOY nstalled 210 - 3 Saved
Q 112 P& - - - - Saved
Q 112 Paz - - - - Saved
Q 102724 112 PaZ 1 40.84 1.4572 o] SCH n=zialled - 3 Saved
Q 102751 112 Fad i 40.28 1.4572 i SCH nstalled 150 - YEE 4 i Saved
Q 102222 112 Pag i 40.34 1.45732 i SCH nstalled 150 - YEE 4 i Saved
Q 101455 112 PAg i 4111 1.4573 o] SCH nsialled - 3 Saved
Q 102655 112 PaT i 41.04 1.4572 8] SCH n=ialled - 3 Saved
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Reimplemented Application using Oracle APEX

METHODOLOGY

Reverse-Engineer, Redesign and Reimplement.

GOAL: Implement a new application that was functionally equivalent to the legacy application, in the absence of original requirements.

1. Identify all functionality in Legacy tool

Methodology Followed

Identifying All Legacy Functionality

GOAL: Gain broad understanding of features provided by tool.

Identify Legacy
Application
Features

Understand Usage

Identify the Data
Patterns Flow
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Identifying Obsolete Functionalities

GOAL: Identify Legacy Application Functionalities that are now obsolete.

Identify Features

made Obsolete by made Obsolete due to

Business Process changes in project
Changes scope and needs.

Identify Features

Identify Redundant

Features given the
new environment

Reverse Engineering Requirements

GOAL: Perform a deep-dive analysis to uncover the design of the legacy tool.

Reverse-
Engineered
Requirements

Functional
Requirements

User Interface
Requirements

Technical Dynamic

Definitions of NETTEETIEL Access control Application
Structure :
content Implementations

Static Application
Implementations

Types of Reverse-Engineered Requirements in the Project

Identifying New Requirements

GOAL: Add new requirements into the system. These could be new or enhanced functionalities,
as well as requirements pertaining to the target environment.

New
Requirements
Identified

Functional
Requirements

Non-Functional
Requirements

Requirements
Inherited from Requirements New
the Target within the Target Functionalities
System. System.

Data Integrity Enhancements

on Existing
Functionalities

Types of New Requirements Identified in the Project

Designing the New Application

GOAL: Based on all reverse-engineered and newly identified requirements, re-design
application to be implemented in the target environment.

Backend _ _ , |
Reimplemented in Reimplemented via
Oracle 12c. Oracle APEX.
Drastic reduction in Leveraged

number of Tables. APEX_COLLECTION

Data format matching Leveraged modal
target system. dialogs.

Re-homed under the
source data schema

Audit Tables (new
requirement).

Data Conversion

FullConvert v7 was used to convert database constructs in the MS Access database 2010 to Oracle 12c. This allowed for automatic, direct conversion from the MS
Access database constructs (standard datatypes, tables etc.) to Oracle database constructs with minimal user inputs.

CURRENT STATUS AND FUTURE WORK

The conversion project of the Amplifier Slab tool from MS Access to Oracle APEX was one of a series of such conversions, which have all been successfully completed. The
converted application is being actively being maintained by the PORT team and is being prepared to undergo an upgrade from Oracle APEX 5.0 to Oracle APEX 19 at this
time.

LLNL-POST-XXXXXX

_NIESPS




