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SYNOPSIS

The basic objectives of manufacturing is said to be cost, gquantity. and
schedule. The way in which product flows through the manufacturing proecess
can have a significant effect on productivity and cost. Work Iui Progress 1s the
amount of products currently located in the factory that s either being
processed or in between processing operations. Proper maintenance of the
system can avoid significant fluctuations in production schedule, bottlenecks at
certain operations, inconsistent utilization of equipment and lebour, &nd large

amounts of WIP.

The Work In Progress Monitoring System basically leals witk the
progress of the Inter Factory Demand / Aircraft On Ground rotables. and Line
Aircraft rotables. Two agencies Accessories progress and Aarframe progress
are nvolved in overhau!l process. The different stages of rotables of
Accessories progress and Airframe progress are capturcd.  this system cun

reduce inventory, save space, and avoid production bottlenecks.

The reports generated by the system can be categorized into aircrac
numberwise and rctable part numberwise. The system has got the capabiiizy
generate standar. d reports to facilitate the mianagement to take timely decisionrs

and to get current status of WIP.

The system is menu driven and is very user friendly. The systerr hos
bheen tested with various sets of input data and has been found to be workiry

cxcellently.
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1. INTRODUCTION

1.1 ORGANISATION PROFILE

In December 1940, a far-sighted industrialist late Walchand Eirachanc
set up a company called Hindustan Aircraft Limited in association with the
Government of Mysore. The company was registered on 23rd December. 940
as a private limited Company with an authorised capital of Fs. Four Crores.
The production line was established in coliaboration with the Internationa:
Aircraft Company of U. S. A for the manufacture of Harlow [rainer, Curtiss
Hawk Fighter and Vultee Bomber. The first flight of the Hariow Trainer took
place on 17th July, 1941. HAL became the principal overhaul base for the
South East Asia command of the Allied Forces in the Second World War. At
the end of the Second World War, Government of India took over tie

management of HAL and it was rechristened as Hindustan Aecronautics

l.imited.

With the dawn of independence, HAL refined 1ts objectives to work as
an instrument of the national policy of _hieving, self-reliance and 100k up
design and development of aircraft and aeronautical equipment with hicence

production.

HAL is an organisation where integrated air borme weapcon platforms are
developed, manufactured and serviced. It is one of the few corporate giants in
Asia whose capabilities span the entire range of activity from product

conception to after sails support. HAL is also mnvolved in the manufacture and



assembly of system for India’s Space Programme. Since the company was

found., it has produced over 3000 aircraft and overhauled over 5600 aircrails

HAL is a leading public sector organisation coming under the Detfence
Ministry of India. HAL is engaged in the manufacturing, designing anc
overhauling of variety of products from basic trainer aircrafts to highiy

sophisticated aircrafts. their power plants, avionics and aerospace products.

Over the years HAL grew into a high technology vertically integratea
aeronautical industry with twelve manufacturing divisions and a Design &
Development complex with a capability of design. manufacture and overhaui

of aircrafts. helicopters, engines and wide range of accessories «nd avionics.

The technological base of HAL is also used to play a significant path in
its diversification and growth, A variety of complex castings, forging and
machined parts made in HAL are used in diesel focomotives naval frigates.
earth movers and armoured vehicles. A wide variety of precision 1tems.
equipments and assemblies are exported by HAL to leading aircraft anc

airborne equipment manufactures in the U. K. France. Canada, J. S. A and the

C. IS

Core business of the company is manufacture. maintenance. repair and
overhaul of fighter, transport. trainer aircraft. helicopters. aeroengines.
avionics. accessories, ground support equipment manufacture of structurzl

components for satellites and launch vehicles. software development ¢

acrospace applications.



Today HAL is the largest Aerospace complex in Asia snd the fourth
largest airciaft manufacturer in the World. It plays a crucial role in India’s
ambitious plans for broad based industrialisation. with growing erphasis on ot
only self-reliance in defence production, but also to become an internationat
partner in Civil Aircraft Manufacturing and Maintenance. HAL has four
complexes. They are:

= Design Complex
= Bangalore Complex
= Accessories Complex

= MIG Complex

The Design Complex and Bangalore Complex are located at Bangalore. The
Accessories Complex is located at Lucknow, Korwa, Hyderabad and Kanpur. The
MIG Complex is situated in Nasik and Koraput. In addition HAL has liaison

offices in New Delhi, Mumbal, Chennai, Vishakapatanam, Moscow and Londor.

In Bangalore HAL has its registered office, 1ts corporate >ffice and two

Complexes - the Bangalore Complex and the Design Complex.

The Bangalore Complex has seven Divisions. They are:
= Services Division
= Aircraft Division
= Foundry & Forge Division

= Engines Division



2 Helicopter Division
2 Aerospace Division

2 Qverhaul Division

At the Bangalore Complex, the following works are carried out:
% Aircraft Manufacturing
= Overhauling

# Engine Manufacturing

i

Helicopter Designing, Manufacturing and
Overhauling

Manufacturing of Casting and Forging

3t

Manufacturing of Aerospace Structure

ik

+ Developing software for in-house and turnkey project.

HAL has set up a 100% EOU collaboration with Brinish Aerospace-
BAe HAL Software Private Limited, with its head office and development
centre at Bangalore. It will also be Jaunching another joint venture company 2t
Bangalore and some other places of India for the repair and mantenance of the

aircrafts of all the Private Air Taxi operators currently operating 1n India.

1.2 ABOUT THE OVERHAUL PROCESS

Hindustan Aeronautics Limited, Bangalore Manufactures and Overhau:s
the JAGUAR and KIRAN aircraft’s, while the MIRAGE-2000 series of aircrat
have been imported from Dassault Aviation, France. Each one of these
aircraft’s have a set of manuals which are supplied by the respective

manufacturer. These manuals contains information pertaining tc all the



serviceable parts of the aircraft All these documents are used to carry oul the
Major servicing or Overhaul. Each and every rotable of the aircraft is removed
and serviced according to the specification outlined in the manuals. The aircrait

is given a new lease of life after overhaul.

1.3 SYSTEM OVERVIEW

1.3.1 ABOUT MRP & MRP-Ui

Material Requirements Planning (MAP) has been an evolving concept in
planning and control of operations in manufacturing firms. Its early applicatior:
in 1960 was a bill of material explosion technique for determining the tine
phased requirements for individual products and as a method for launching.
manufacturing and purchase orders into actual production. The concept of
MRP later shifted from that of inventory 10 scheduling. The closed loop MRP
system provides a means of monitoring and obtaining feedbacks from
manufacturing and purchasing operations 1n order to eisure tha: tiwe

manufacturing plans are in fact, being implemented.

The evolution of MRP system has continued in 19807s. to encompass 4
broad range of planning and control functions in manufacturing. beginning
with the development of an integrated set of markeung, financial and
manufacturing plans at a executive level. Next is the implementation of these
plans at a detailed level in manufacturing i.e. in the piant and &t vendors. Tnis
view of MRP system increasingly being referred to as Manufacturing Resource

Planning (MRP 11}, involves the use of a formal system for planning and



controlling manufacturing operations. Such system ncludes a manufacturing
database, procedures for updating the database to reflect the actual status of
operations, and other computer software to aid in both the development anc

manufacturing plants and their way in day to day execution.

This is used as a tool to make valid schedules. A set of tools to enable
management to control cash-flow, inventories, labour and matzrial purchases.
Tools to support marketing better and provide far more useful -nancias
information, tools that enable companizs to reduce inventories, 1mprove

customer service and overall productivity.

MRP. called “Material Requirements Planning” was originally used
as an ordering technique. Before Computer come along. ordeting was all the
inventory people could do. The “Order Launched”. when the computer came

along they used it to mechanise the ordering.

MRP 11 is a game plan for monitoring and planning all th: resources of a
manufacturing company:
« Manufacturing
« Marketing
« Finance
» Enginecring
It involves using a closed-loop MRP system to generate financial
figures. It is literally a simulation of a manufacturing business. They can be

used to schedule the factory. schedule vendors, plan requirements for new



equipments more accurately further into the future with r.ore capacity of
testing various plans.

MRP 11 is a set of tools that enables management to run a manufacturing
business far more professionally. The system itself 15 just a simple set of
logical techniques that the massive data manipulation capability of the
company has made practical. This is also called as “Management Resource
Planning” or “Business Resource Planning™. It is not a planning that applies to
a theoretical agency or a real estate business. but it applies tO manufacturing
business. The benefits of MRP-II are

» Reduce inventory

+ Improved customer service

« Improved direct labour productivity

« Reduced purchase costs

» Reduced traffic costs

+» Reduced obsolescence

« Reduced over-time |

« Having accountahility throughout the organisation

+ Improved quality of life

At present MRP-II can be applied economically in companies doing twa
millions or more in sales, because of the low cost of some of he components
hardware and software that is available. The best environment in these
companies will be beyond their expectations. MRP which started out ten vears

ago as a better way to order matenial, has evolved into MRP-IL.



MRP-II is a total company-wide system. It 1s a way (o get all people 1
the same company working to the same game plan. So to be more precise, 1t 1s
team work. A company can now plan material, capacity. firance, marketing
strategies etc., all with the same system. Above all, these things can be
stimulated to provide the management of the company with real planning

capability.

1.3.2 ABOUT HAL INTEGRATED PRODUCTION SYSTEM
(HI - PRODUCTS)

HAL Integrated System is a range of software products developed and
implemented at HAL, Bangalore Complex to achieve integrated production
planning, control and materials management in 2 diverse production
epvironment and different hardware/software platforms. HAL is now offering

this system and expertise to manufacturing industries.

HI-PRODUCTS’ range of software comprise three main modules viz.
PRIME, COSMOS and IMPACT. The product is in use by blue coliarec

workmen as well as all level of executives.

CAPABILITIES :

« Creates and maintains product defining data (Process

Sheets).

e Generates and maintains Gross and Net requirements
of parts and materials.

e Schedules and monitors parts of the Shop Floor

throughout the cycle.



HIGHLIGHTS :

BENEFITS :

Material planning, Provisioning and Control activities
integrated with above.
Tools Scheduling and Monitoring in phase with

component manufacturing.

Universally applicable where products are assembled
from constituent parts in a family tree arrangement.
Customisation to specific industry is easily

accomplished.

Facility for constant review of target versus with the
help of day-to-day updated information at all leveis
Assembly shortages drastically reduced.

Dynamic material provisioning system to avoid panic
situations for procurzment.

Provides a powerful tool for reviewing adequacy of
inventory.

Improved capacity utilisation.

PRIME(Product Information Management and Engineering control)

PRIME comprises of five interacting sub-modules.

MDP - Master Data Processor

BOM - Bill Of Material processor



PCE - Product Cost Estimation
SDG - Shop Document Generator
WLS - Work Load Simulator processor

PRIME masterminds the creation of maintenance of product data with
standard reporting and bill of materials such as “Where used list” and
“Exploded bill of materials”, “Matenal Summaries”. It facilitates build up of

product cost from 1ts constituent element with audit trials of scrutiny.

COSMOS(Component Scheduling and Monitoring System)
COSMOS comprises of five sub modules.
PPRS - Planned Parts Requirements System
WIP - Work In Progress monitoring system
ORP - ORder Processing system
CAPS - CApacity Planning System
TMS - Tool Monitoring System
SFM - Shop Floor Management system

COSMOS generates component schedules dynamically teking delivery
schedules, leads times and WIP data. It provides pre/post lannch hold up
reports for monitoring and controlling at all the stages of production. [
facilitates order releases in due date sequence after checking :vailability of

materials and tools. It provides comprehensive MIS for productior. reviews.



IMPACT(Integrated Material Planning, Provisioning, Accounting and
Control)
IMPACT comprises of the following sub-modules.
MPAC - Material Provisioning And Control
STAC - STore Accounting system
POPS - Purchlase Order Progression System
SCON - Stock CONtrol System
SLIM - Shelf Life Item Monitoring system
COMA - Common Material system
EDAM - Expected Data Availability of Matenials
ADEQUACY - Excess/Shortage highlights.

IMPACT covers material planning, indenting, receipts. consumption and
accounting. It reviews status at periodic intervals to help in maint~ining optimal

inventory levels and reduces production holdups.




1.4 About Work In Progress Monitoring System (WIP)

WIP 1s the amount of products currently located in the factory that :s
either being processed or in between processing operations. WIP 1s inventory
that 1s in the state of being transformed from raw materizls to finished
products.

Work 1n progress system basically deals with the progress of the
RMS/IFD/AOG rotable, and the Line Aircraft Rotables. The di-ferent stages of
rotable in Airframe Progress and Accessories Progress are captured.

The major assemblies for overhauling of aircraft are called Rotabies.
and other detailed parts are called structured item, which are directly fitted on

the aircraft.

Rotables are of 2 types
I. Mandatory rotables:
These rotable have to be serviced/replaced everytime ar aircraft come
for overhaul.
2. Non-Mandatory rotables:

These have to be serviced depending on their condition.

When an aircraft comes for servicing .a sale order is generated which 15
converted mto workorders . For cach rotable a work order 1s generated. For
each work ordemno the first seven digits represents work order for the aircrait
and last three digits are the job card numbers. An inspection of the aircraft
and its parts is carried out by nspectors and a check list of the mventory 13
prepared. This checklist consists of the description of the parts, deficient and

surplus details. This checklist is signed by the HAL inspecter. customer’s



inspector (CRI) and the pilot. Then the dismantling process be sins. Job tickets
are issued and a schedule 15 given for dismantling = After the dismantling
process. PDO (Parts disposition order) ‘s “rised by Inspection. Two agencics
Airframe Progress and Accessories Progress arc involved in overhaut. The
structural items are repaired by arrframe and rotables are dentified by uni
serial no edged on the instrument and they are always unique. The PDO and
the parts are sent to Airframe progress from Inspection From. progress thesg
are sent to planning where job card. route card and MR(Material Requisition)
are raised/issued. The MRs, are raised for mandatory parts and these are scnt

to Material planning (MPO).

MR _ consists of workorder number. part number. part hame.

MR number. psino (process serial pumber?

Job card -~ workorder number, psino. partno. pan nume. detatls of
operation.
Route card — workorder numbei. rartno. part name. pdono. type of

service.operation, sequence. dept. work centre, aperatiorn

code. start date. completion date

After clearing the MR. they are sent back to planning by MPO. The
MR, job card and route card are sent to progress which send there documensts
along with the PDO to accessories progress. A\ presurvey s conducted at
airframe shop on all systems of aircraft. mcluding structure conditions. job
cards are 1ssued and reconditioning. if necessary 1s carricd oud .

In accessories progress. the MR arc sent to siores and the material ave

collected. These along with the parts are sent to the shop - Doring vepai - if

~



some parts are found to be in need of repair or they need to be replaced, then 2
parts requisition (PR) is raised for these n.-n mandatory parts by the shop and
sent to MPO. Consumables are also included. Once the rotables are serviced.
thev are given back to accessories progress who send them to airframe progress
along with F530 tags. There rotable are subjected to mspection by the
inspectors before installation. This stage is called the equipping stage. (nce
these parts are installed on the aircraft.they are again inspected by HAL
inspectors and the customer’s inspector (CRI) . Flight tests are carried out and
subject to the performance of the parts and the aircraft as a whole. the aircrait

is signalled ready for collection by the customer.



2. SYSTEM ENVIRONMENT

! The Computer System :

Software Requirernents :

Operating Environment : HP-UX 9.0

RDBMS Package : Oracle V 7.0 Tools
SQL * Plus V 2.0
SQL* Forms V3.0
SQL* Menu V5.0
SQL* Reportwriter V1.1

PL/SQL V2.0
PRO * C
PRO * COBOL
Hardware Requirements :
Hardware : HP-9000/807(G30)
Processor : 63030
Clock Speed : 48 MHz
Memory (RAM) : 16 MB
Disk Space : 300 MB * 3
Terminals : Minimum 2 NOs.
Cartridge Tape Dnive : 525 MB (ONE)
Spool Tape Drive ; 1600 BPI (ONE)

Printer : 900 LPM Line Printer



HARDWARE :

CPU - HP-PA RISC CPU
@ 48 MHz

Cache - 128 KB

Floating Point Processor 1 NO

RAM - 64 MB

Mass Storage S 1*2GB

- 1*2GB  TOTAL : 4GB

SCSI Controliers 2 NOs
Cartridge Tape Drive(CTD) 525 M - 1 NO.
Digital Audio Tape Drive(DAT) 2G -1 NO.
Spoc! Tape Drive(STD) 1600 BP1 -1 NO.
Line Printer 900 LPM -2 NOs.
Console 1 NO.
Terminals 32 NOs.
1.2 MB Floppy Disk Drive -1 NO.

(Thru PC/AT)
Ethernet LAN Interface 1 NO.



The System Developed Under:

HCL-HP 9000 System Configuration :

System : HP-9000/807((:30) 64 Users
SOFTWARE :
Operating System HP-UX 9.0
PC-Link

COBOL Compiler
C / ANSI-C Compiler
Ethernet S/W TCF/1?

Super Sort/Merge

Oracle V 7.0 Engine With The Following :
#  Export / Import
SQL * Loader
TPO (Transaction Processing Operation
PL/SQL
SQL * Net
SQL * Plus
SQL * Forms
SQL * Report Writer
SQL * Menu
PRO* C
PRO * COBOL

- - - - - -



THE OPERATING SYSTEM (HP-UX)

The HCL-HP 9000 system uses the HP-UX (UL TRIX) V4.
operating system which 1s the HCL-HP version of UNIX. ULTRIX
represents improvisation and innovation in the face of need. The HP-L X
system is a time sharing system. HP-UY/ is not structured as a single user
OS program. It is a modular integrated set of software.

The HP-UX system serves as an interactive interface between the
user and the computer system. The use of software tools instead of sing:e
large program distinguishes the HP-UX system from other :ystems. The
HP-UX is a combination of an OS program, utilitis and speciabised
applications that works together to provide an time sharing system that
allows multitasking. It differs from other systems in that it has a smalier

kernel and relies on utilities to do most of the work.

Salient Features Of Hp-Ux Operating System :

% Multi-user, Multitasking. Comniunication
capabilities
Hierarchical file structure
Portability
Text processing and Documentation aids
Compiler construction aids
1/0 Independence
I/O Redirection and Piping capability
Modular Design

-SRI T S

Increased productivity



3. SYSTEM STUDY AND ANALYSIS

3.1 NEED FOR THE SYSTEM

The basic objectives of manufacturing is said to be cost quantity anc
schedule. The way in which product flows through the manufacturing process
can have a significant effect on productivity and cost. Many manuzacturing

operations have characteristics such as

* Sjgnificant fluctuations in production schedules.
* Bottlenecks at certain operations.
*

Inconsistent utilisation of equipment and labour.

* Large amounts of WIP.

These create inefficiencies that can result in the need tor more labour
and equipment than should be necessary to produce large amount for product
required.  If ways could be found to have the product flow smoothlv arc
continuously, the process would operate more effectively. Hence need for &

new system arises.

3.2 EXISTING SYSTEM

The existing system is a manual system. Various activities that comes
under WIP such as Air frame progress and Accessories progress eic. ars
carried out in manual way. During the various stages of umplerentation more
than 10.000 employees are involved in different domains of WIP. The Varicus

process involved in this system are time consuming. labour m-ensive and



addition to the above mentioned 1t 1s vulnerable to loss of valuable data due t

vagaries of nature, theft, and insects like silver fish.

Limitations of the Existing system

It is very difficult to upgrade the system to meet the growing needs ¢
the manager. On-line enquiries are not possible which 1s very vita. for the
managers to MONitor current status of the system. The existing system 1s found
to be inadequate for timely reports about different status of manufacturing.
And also it 1s found to be error prone, time consuming. expensive, repetitivs
and difficult to manage.

Also. since the data captured in this module 15 o be passed to VATIous
other modules. an on-line computensation 1s necessary. Ke:ping all these

limitations in mind the system is developed accordingly.

3.3 PROPOSED. SYSTEM

The proposed system is an on-line computerised system which saves
time and gives up to the minute information. Vall'ious on-line. enquiries anc
reports are io be produced which helps the management i0 take umeiv

decisions. The method which have been successfully implemented 15 WIEP

Monitoring System.

WIP Monitoring System
If work 1s allowed to move 1o the next process step regardless of
conditions at that step. WIP will eventually build up in front of the steps tnat

have the slowest throughput or are experiencing problems. This 15 some tmes



referred to as “Push” system, since the product flow is based on pushing the
work through the line without regard to the situations ahead of :t. On the other
hand. if the work is not allowed to move until it is needed at the next step( this
could be based on minimum “buffer” requirement), then excessive butid ups
can be prevented. This can reduce inventory, save space, and avoid
production bottle necks. Such an approach to controlling WI? 15 some f1mes

called “Pull” system.

Advantages of the Proposed system
* Eliminating duplicate and unnecessary efforts.

* Reducing errors.

* Increasing the speed of information interchange.

*

Providing more information than was previously.
* [mproving the control of data.

* Preventing the use of outdated information.

3.4 SELECTION OF THE SOFTWARE :

One of the option available for computerisation would be to have &
stand alone system. But this would be wasteful of the resources. The other
option 1s to have an integrated system where the data flows from one module
another. Hence for this project an integrated system on UNIX cnvironment is

chosen due to its features like multi-user operations. portability etc..

ORACLE Relational Data Base Management System pt yvides an arvay

of tools like SQL * Plus, SQL * Forms, PL/SQL. SQL * Reportwriter, SQL 7

Menu. Pre * C. Pro * COBOL . etc. ~hich helps the user to deveiop



applications with relative ease. The special features of ORACLE make is

technically superior, flexible and portabie. Hence ORACLE ON UNIX

OPERATING SYSTEM is chosen for our project.



4. SYSTEM DESIGN

4. 1 DESIGN METHODOLOGY AND DEVELOPMENT

The design is a solution - the translation of requirements into wavs ¢
meeting them. The design will determine success of the systenm. The system
design is the last phase that indicates the final system aud ihe process of the
file system. In the design phase of WIP, the database tables .input screen

design and output record design etc. are designed.

The WIP monitoring system consists of two sub modules - Airframe
Progress and Accessories Progress. Each module has a password and i¢

divided into further three sub modules : Data Entry, Reports, and Enquiry.

4.2 INPUT DESIGN
DATA ENTRY

Data entry comes under input design. The input design is the link tha
ties information system into the world of its users. input design consists o7
developing specification and procedures for data preparation, fleps necessany’

to put transaction data in a form that is usable for computer processing.

Main objectives that are ouiding us in the design of Input stage arc
Controlling the amount of inputs.
Avoiding inordinate delay
Controlling errors

{ser friendly screen format can reduce the burden on end users . whe

are not  highly proficient n computers .An tmportant step ¢ Input des:gn



stage is the design of source document. Source document 1s the form o
which data are initially captured . Once the details pertaining io the data. tha
should be included are elicited .next step is the design of document lay ou:

The layout organizes the document by placing important information wuere =

will be noticed and establishing the appropriate sequence of 1tem. The
strategies adopted here m designing the data entry forms are in such a way
that . it is possible for the user fo provide information by following a iogica.
sequence. Main features incorporated in the designing of impertant forms are

ability to delete and modify the existing data and addition of new information.

Customized messages are given in place of system messages . while data
manipulation is being carried out. Enforcing integrity constraints . daia
validation procedures are done in such a way that end user is free from such

daily chores.

Data Entry rnodule consists of four sections
Aircraft Numoer wise
Rotable Part number wise
Engine Details

Rotable Master Manipulation

Aircraft Number wise

In overhaul shop. the company undertakes repairing and mamntenance
of various aircrafts like Kiran. Jaguar, Mirage etc During  overhau.
process the company dismantles the aircraft into various parts. Ir order ¢

keep track of various components and sub components we have lo adopt &



systematic approach. Through this screen we <an npui variuus details sucit as
Rotable part number . Unit serial number. job card number Process seria.

number etc. of different rotables ot an aircraft.

Rotable Part number wise

[n overhaul shop at a time, it has gota number of aircra‘ts of same xinc
at various stages of servicing. All aircrafts of same kind are heving same typ<
of rotable parts. Using this screen we can insert various details regarding «

particular rotable part number for differei: aircrafts of same type.

Engine Details

Through this screen we can insert general information of an aircrail

such as work order number. Engine serial number. drop tank namber et

Rotable Master Manipulation
Using the previous screens we have entered basic information regarding
rotable parts. Through this screen we can enter. update delete and view

detailed information of rotables.

4.3. OUTPUT DESIGN
REPORTS

The system has got the capability 1o generate standard reports W

facilitate the management to take timely decisions and also for the management

»

to get the current status of WIP inventory. The reports produced by the

system are found to be legible and meet the current requirements oo tie

management



We can categorize the standard reports generated by the syster nto tw
types:
Aircraft number wise

Rotable Part number wise.

Aircraft number wise reports includes the following :

Pending PDOs.

Gives description about pending Parts Disposition Orders

workshop.

Pending MRS.

Gives description about Material Requisition  that are found

pending in:the workshop.

Pending Job cards.

Gives description about pending job cards

Depending on type of service

This reports contains all information about aircraits depending on

their type of service.

Master list of'Rotables

This gives the information aoout rotable part number o e

following categories.



Aircraft number wise
System code wise.

Project code wise.

Rotable Part number wise reports involves !
Pending PDOs
Pending MRs.

Pending Job cards.

Enquiry

Enquiries are designed for query purpose. All the data are queried from
related tables. The data are not affected by queries as functiors like 1nsersor.
deletion. modification. etc. cannot be performed.

The main enquiries of the WIP system are as follows

WPT Enquiry

Rotable Master Enquiry

WPT Enquiry deals with Work in Progress Master file which contains
various information like aircraft no..Unit serial no F530 tags type of service
etc.

Rotable master enquiry deals with  rotable master file which contains
information like aircraft no.. rotable partno, process serial nember. job card

number



4.4 DATA BASE DESIGN

The key to imntegrate an automated design system with an automaiec
manufaturing prozess 1s 2 well structured common database. Both
development and manufaturing rely on the frequenl v of large ameunts of
information throughout the process. from the initial design ot a product t¢ s
production. Without a common database to share information, data must ne
recreated and reinterpreted at every stage of this process. Such duplicated
effort can be avoided by organising and storing the information necdec DV
development and manufaturing in a common database.

The basic functions involved in a database svstem related 1o the
information required by 1ts users are .

* Defining the data

* [nputting the data.

= [ ocating the data.

* Accessing the data.

* Communicating the data.

* Revising the data.

While producing the reports. different database tables are joined using
the fields contained in them to retreive the necessary iformatior.
In database design. several objectives are considered su<h as

* Control of data integrity.

*

- Control of redundancy.

*

Control of data secuirnty.

*

Data independence.

* Data storage protection.



* System performance.
* System functions.
* System compatability.
The Data Dictionary is included in the Appendix

4.5 SCREEN DESIGN

The current trend in software industry is user friendlyness and user

flexibility. The two main factors confributing towards this are screens and

menus. The screens in WIP are designed so as ¢ provide approprate helo

messages and error messsages 1o direct the user while using the system. The

screen formats are user friendly and are interactive in nature. 1he screer size

is standardised.
In situations where fast and accurate responses are required, enquiry

facilities whoes output on the screen is desgned. The termina! offers greater

speed and secuirty. and it also avoids the cost of daily printing and

distribution of listings. Enquiry screens developed for WI?  moduic ac

included in the Appendix.



TESTING AND IMPLEMENTATION

The implementation is the final and important phase. It involves user
training, system testing and successful running of the deveioped proposed
system. The developed system 1s tested by the user and chinges are made
according to their needs. The testing phase involves the testing of developed

system using various kinds of data.

An elaborate testing of data is prepared and the system is tested using
that test data. While testing, errors are noted and corrections are made. The
corrections are also noted for future use. The users are trainec to operate the
developed system. Both the hardware and software securities are made to run

the developed system successfully in future.

TESTING

System testing is the stage of implementation which is aimed at
ensuring that the system works accurately and efficiently befor: live operation
commences. Testing is vital to the success of the system. Syster1 testing makes
a logical assumption that if all the parts of the system are correct, the goal wil
be successfully achieved. The candidate system is subject to a variety of tests:
on line response, volume, stress, recovery and security and usability tests. A
series of tests are performed for the proposed system before the system 1s ready
for user acceptance testing.

The testing steps are -
%  Unit Testing
% Integration Testing
%  Validation




%  OQutput Testing
%  User Acceptance Testing
% Unit Testing :

Unit testing focuses verification efforts on the smallest unit of
software design of the module. This is also known as “Module Testing”. The
modules of the WIP are tested separately. This testing was carrizd out during
programming stage itself. In this testing step, each module is found to be

working satisfactorily as regards to the expected output from the module.

# Integration Testing :

Data can be lost across an interface ; one module can have an
adverse effect on another ; subfunctions, when combined, may nct produce the
desired major functions. Integration Testing 1s a systematic testing for
constructing the program structure, while at the same time conducting tests i
uncover errors associated within the interface. The objective is to take unit
tested modules and build a program structure. All the modules zre combined
and tested as a whole. Here correction is difficult because the isolation of
causes is complicated by the vast expanses of the entire program Thus in the

integration testing step, all the errors uncovered are corrected for the next

testing steps.

% Validation Testing :

At the culmination of integration testing, software is completely
assembled as a package, interfacing errors have been uncovered and corrected
and a final series of software tests validation tests begin. Validation testing

*can be defined in many ways, but a simple definition is that validation



succeeds when the software functions in a manner that car. be rezsonabis
expected by the customer. After validation test has been conducted. one of awe
possible conditions exist.

(1) The function or performance charactenstics  contorn
specifications and are accepted.

(ii) A deviation from specification is uncovered and a deficiency st
is created .

Proposed system under consideration has been tested by using vzlidation

testing and found to be working satisfactorily.

#* Qutput Testing :

After performing the validation testing. the next step 1s outpui
testing of the propesed system. since no svstem could be useful 1f 1t does not
produce the required output 1n the specific format. The output generated o
displayed by the system under consideration are tested by asxing the users
about the format required by them. Here. the output format 1s considered i twe
ways. One is on screen and another is printed format. The outpu! format on the
screen is found to be correct as the format was designed in the system design
phase according to the user needs. For the hard copy also. the ou'put comes ot

as the specified requirements by the user. Hence output testing his not resuitee

in any correction in the system.

% User Acceptance Testing :

User acceptance of a system is the key factor for the success o

any system. The system under consideration s tested for user acceptance by



constantly keeping in touch with the prospective system users at time o
developing and making changes wherever required.

This is done in regard to the following point :

[nput screen design
Output screen design
On-line message to guide the user

Menu driven system

% % % k ¥

Format of ad-hoc reports and other outputs

TEST DATA :

The above testing is done by taking various kinds of test daa
Preparation of test data plays a vital role in the system testing. After prepanng
the test data the system under study is tested using that test dat-. While testing
the system by using test data. errors are again uncovered and correctad by

using above testing steps and corrections are also noted for future use

USER TRAINING :

After the system 1s implemented successfully. traiaing of the user
is one of the most important sub tasks of the developer. For the purpose us<i
system manuals are prepared and handed over to the user to operai¢ “he
developed system. Here the users are trained to operate the developed svstem,

Both the hardware and software securities are made to run the developed

systems successfully mn future.



IMPLEMENTATION :

[mplementation 1s the process of converting a iew or revisec
system design into an operational one. It 1s the key stage in achieving &
successful new system because, usually it involves a lot of upheaval o the use”
department. It must therefore be carefully planned and controllzd. Apart rom
planning. the two major tasks of preparing for implementation are education
and training of users and testing of the system. Education of users should realix
have taken place much earlier in the project when they were being invoived in
the investigation and design work. Training has to been given to the starf
regarding the new system. Once staff has been trained. the systemr. can v

succesfully implemented.



SYSTEM SECURITY

SECURITY is a critical stage in system development. £very candhdatc
systemn must provide built-in features for security and integrity of data. Withou.
safeguards against unauthonsed access, fraud. embezzlement, fire and nature.

disasters, a system could be so vulnerable as to threaten the survival of the

organisation.

To do an adequate job on security. the risks. exposure, costs anc
specific measures such as passwords shouid be analysed to provide protectior,
In addition, backup copies of software and recovery restart procedures mus: be

available when needed.

The amount of PROTECTION depends on the sensitivity of the
data, the reliability of the user and the complexity of the system. [he
motives behind security are to keep the organisation running, protect data as an

asset and seek management support for more installations

THREATS TO SYSTEM SECURITY :
The list of potential threats are :
%  Errors and omissions
% Disgruntled and dishonest employees
% Fire
#  Natural disasters
¥

External attack



SYSTEM SECURITY MEASURES

After system security risks have been evaluated. the next s.ep 1s to select

security measures.

The measures are :
* [DENTIFICATION
* ACCESS CONTROL
* AUDIT CONTROL
* SYSTEM INTEGRITY

IDENTIFICATION :

It is scheme for identifying persons to the systems based cn “Something
you know” such as a password or a picture badge, “Something you are” such as
a finger print or voice print or “Something you have” such as a cedit card, key

or special terminal.

ACCESS CONTROL:

Controlling access to the computer facility is secured through encoded
cards or similar devices. Encryption prevents intruders from accessing data by

scrambling messages across telephones to their destination.

AUDIT CONTROLS :

Auditing must be supported at all levels of management. Audit controis

protect a system form external security breaches and internal fraud or



embezzlement. Various software programs arc available to help in the audi

function.

SYSTEM INTEGRITY :
This line of defence safe guard the functioning of hardware, software.
physical security and operating procedures. Proper backup of hardware anc

software are extremely important.



7. CONCLUSION

The Work In Progress Monitoring System (WIP) has been developee for
the present requirements. On-line computerization of activities that is being carned
out in Overhaul Division have been necessitated by increasing volumes and
complex nature of the information that is to be processed.

On-line information gives the manager Slexibality o act decisively and i
time. The developed system has to a good extent succeeded in rectifving the
problems, that are present in the existing sy stem.

Reports generated with live data have proved to be informative. The system
can be further enhanced to accommodate a host of features. t hat are currently not
included in the system.

The newly developed system consumes less provessing time and
productivity 18 increased. All transactions are processed and pasted immediately.
Since screens provide on-lne help messages that are user friendly. any end user
can get familiarized with it’s usage. As 1t 18 developed in ORACLE . 1t provides
ali security features of relational data base.

The goals that have been achicved by the developed system are
It simplifies the operation.
« It reduces the processing time and mcrease productivity.
e transaclions are processe. immediately and subsequent posting 15
also done.
« User friendly screens to enter the data and enq.ure

the data base tables.

« On-line help message to operate the svstem



e The intermittent user can easily access the style without much

problem.

Portable and flexible for further enhancement.



RDBMS - AN OVERVIEW

Data Base Management System (DBMS)
A database system is a collection of interrelated data that are to

be stored together in a single location. It enables sharing of data among
various users as and when required. A DBMS is software with capabihties of
organise, manipulate and manage the data.

DBMS have evolved from hierarchical to network to relational
models. Today the most widely accepted database model is the Relationa]

model. The relational model has three aspects.

1. Structures:-

Structures are well defined objects that store the data of
database. Structures and the data contained within them can be manipulated by
operations.

2. Operations:-

Operations are clearly defined actions that allow users 1o
manipulate the data and structures of a database. The operafions on a database
must adhere to a predefined set of integrity rules.

3. Integrity rules:-
Integrity rules are the laws that govern wiich operations are
allowed on the data & structures of a database. Integrity rules protect the data

and the structures of a database.

RDBMS offers benefits such as

- independence of physical data storage & logical database structurs.



- variable & easy access to all data
- complete flexibility in database design.

- reduced data storage & redundancy.

Rules For RDBMS

Dr.E.F.CODD presented twelve rules that any darabase must
obey if it is to be considered truly relational. The rules stream from a single
rule called the “Zero Rule’ or the ‘Overall Rule’ which could be started as

follows.

1. Information rule:

All information in a relational database including table names.

column names are represented explicitly by values in tablec.

2. Guaranteed Access rule:

Every piece of data in a relational database, ~an be accessed by
using a combination of a table name, a primary key value that identifies the

row and a column name that identifies the cell.

3. Systematic treatment of Null rule:
The RDBMS handle records that have unknown or inapplicable
values in a predefined fashion. Also the RDBMS distinguishes between zeros.

blanks and nulls in records and handles such values in a consistent manner that

produces correct answers, comparisons & calculations.



4. Acting on-line catalogue based on the Relational model:

The description of a database and its contents are database tables

and therefore can be queries on-line via the data language.

5. Comprehensive data sub language rule:

A RDBMS support several languages but at least one of them
allows the user to do all of the folipwings: define tables/view. query anc

update data, set integrity constraints, set authorisation and define transactions.

6. View updating rule:
Any view that is theoretically up datable car be updated using
the RDBMS. A view 13 theoretically up datable if changes can be made to the

tables that effect the desired changes n the view.

7. High-level Insert, Update & Delete:

The RDBMS supports insertion. updation and delet:on at a table

level. For example, in SQL delete can be performed on a sel of select records.

8. Physical data [ndependence:
The execution of ad hoc request and application programines 15

not affected by changes in the physical data access and stor:ge methods.

9. Logical data Independence:

Logical changes in tables and views as addinz/deleting coumns
or changing field lengths do not necessitate modification in application

programs or 1n the format of ad hoc requests.



ORACLE - AN OVERVIEW
ORACLE is a comprehensive operating envirenmert that packs the
power of a mainframe Relational DBMS with your microcomputer. It provides
functional programs that you can use as tools to build structure and perform tasks.
Because applications. developed on ORACLE are completely  portable.  the
programmer can create a complex application 1 a single-user environment and
then move to a multi-user platform.
OR. CLE accesses and manipulates the data stored in a relational database
using the strvctured query language (SQL).
Data access tools of ORACLE are:
2= SQL * Plus
2 SQL * Forms
2 SQL * Report Writer
2 SQL * Menu
2 SQL * Graph
2 PL/SQL
and it also includes a lot of utilities such as Export/lmport , SQL Loader etc. and
programmiry tools include the series of PRO * Programming interface like PRO
*C. PRO *"OBOL etc. An application developed on ORACLIET will be able w0

keep pace with growth and change.

SECURITY & CONTROL:
ORACLE has several features that ensure the inlegrity of the

database. Ii an interruption occurs in processing, a rofl back can e et thz database
is a pt. bero.e the disester. If a restore is necessary, ORACLE ha: i 1ol forweard
command for recreating the database to its most recent safe pont. ORACLZ

provides .sers with several functions for securing data. Grart and Reveke



commands limits access to information down to the row and column levels. Views

are valuable features for limiting access to the primary levels in the database.

PERFORMANCE:
ORACLE has been constantly improved to perform ¢ ompetitively on

the largest database. Because RDBMS have been hampered a repatation for stow
access limits, ORACLE has had to prove itself continually. ORACLE has unique
clustering techniques for storing data on the disk is another performance

gain. The active data dictionary which automatically updates and logs
modifications to the database provides modifications. ORACLE stores the DBMS

kernel in extended memory. So main inemory is available for other applicatuons.

DATA ACCESS MANIPULATION TOOLS
The main data access manipulation tools are

SQL * Plus:
This allows users. depending on their access grants. to create. {0 manipulate

or to drop tables from the database. It permits generation of simple repotts,
capturing the results from a query and formatting them, perform ad hoc query

against the database. It is one of the easiest languages to use.

SQL * Forms:
SQL * Forms provides a convenient and easy method for non experts to

query a database and update, delete or add information. SQL * Forms offers the

facility of incorporating PL/SQL statements and blocks In triggers.



SQL * Report Writer:
This tool is a menu-driven report formatting tool that uscs SQL to create

professional reports and merged specifically output. The develeping of reports

through this is very due to its menu driven nature.

PL/SQL:
This tool permit a set of SQL commands to be clubbed together mn a block

and given to ORACLE. It provides conditional. looping, procedural capabilities
which are traditional to third generation languages. Thus 1t facihiates procedura:

capabilities in the RDBMS.
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4 Adrcraft No Wisc
|, Rotable Part No Wise

.— Entn —¥—* Enginc Details

Depends on Type Servics

|
L3 Rotao ¢ Master Mampulation
Pendi g PDOs
—— Aircraft No. Wise Pending MRS
* Airframe__—_) Pending Job Cards
Progress — Reports ™
Master List of Rotables
Pending PDOs
L, Rotable Part No. Wisc E Pendirg MRS
Pending Job Cards
WPT Enquin
— Enquiry
Starn -+ Rotable Master

L, ACCESSOTICS—p WIP Entn
Propress

Menu Structure for WIP System



DIVISION CODE

Codification Standards

Division is identified by a single numeric integer. The fellowing

are the code for a!’ the division in HAL(BC).

Design

6 Helicopter

7 Engine Design

9 | Aerospace

Division Code Description
0 Service
S Aircraft D
___h_ﬁd___m - e

— e ———

Helicopter Design
-

DEPARTMENT CODE

Departmen

r‘l

—

Pt digit

™ digit

2 3 i 4

== Division code.

)
i
A

t is identified by a four digit number.

—- Direct or Indirect Employee



WORKORDER NUMBER

Workorder number is identified by an {1 digit number.

5.6.7
8.9,10
1™ digit

TYPE OF SERVICE

Project Code

=> Sale Order

=> Stage of Work

—> Sale order Number
=> Seral No.

=> Check dignt

Type of Service is identified by an interger.

Code

|
!

Description

2

I Overhaul

5

6
8

11

.

|
|

Bench/SS.T Check

Bay Service

On Condition

Recharging




PROJECT CODE

Project Code 15 defined by an integer

Code Description

0 None

1 Mirage 2000

2 Chetak Helicopter N

3 Cheetah Helicopter

4 HPT 32

S Canberra

6 AVRO Aircraft

7 Kiran MK VIA

8 Kiran MK [

9 Jaguar T

10 Islander o

11 Seaking Helicople_l"w o

12 Common T
13 Lycoming

14 Outstanding_-iobs if [TAF

5 Mamt Of IAF Alc

16 Cheetah/Chetak

17 Visiting A/c




HINDUSTAN AERONAUTICS LIMITED
OVERHAUL DIVISION

DATE .

l Enter Your Choice ¥

L

BANGALORE COMPLEX TIME -
wip MENU i
T T LI L L L L I
| AIRFRAME PROGRESS WP -
> ACCESSORIES PROGRESS wIpP
0 EXIT ‘

Pass word

WIP Main Menu



HINDUSTAN AERONAUTICS LIMITED
OVERHAUL DIVISION
BANGALORE COMPLEX

DATE :

TIMLE -

MAIN MENLU -

Al RFRAME

Wi

P

!
L
L
?
|

ENTRY

REPORTS

EQUIRY

£EXITT

Main Menu for Airframe Progress



HINDUSTAN AERONAUTICS LIMITED
OVERHAUL DIVISION
BANGALORE COMPLEX

WIlP ENTRY

Aircraft  Number wise
Rotable Part No Wise

Enginc Details Entry

Rotable Master Manipulation

Exil

Menu for Airframe Progress Entry Screen



HINDUSTAN AERONAUTICS LIMITED DATIE
OVERHAUL DIVISION
BANGALORE COMPLEX TIME

AIR FRAME PROGRESS REPODRTS

L ]

Aircrafi Number wisc

Rotable Part No Wisc

Exut

Main Menu for Airframe Progress Reports



AIR FRAME PROGRESSH REPORTS

DATE TIME

Pending PDOS
Pending MRS
Pending Job Cards

Exit

Airframe Progress Report Menu (Aircraft No. Wise)




HINDUSTAN AERONAUTICS LIMITED
OVERHAUL DIVISION
BANGALORE COMPLEX

AITRFRAME PROGRESS ENOU

W P T - Enguiry
Rotable Master Enquin

Fxit

Airframe Progress Enquiry Menu



HAL (BC) ACCESSORIES ROTABLL WP

W/0 NO: N SINo: ACNe .
—
Ser Type: Description . ‘ Rot Part.Now
|

Rework Req (Y/N)._  Started Date . Rotloaded Dt:
In.Out (Y/N). Complete Date’ | Disassy Du
Spares Demand(Y/N): _ Test Facility (Y/N): _ DelayDt.
Assy.Comp.Dt: FS30No: N Rot Handed Dt:
Test Pass.Dt: Fs30.Dt o Mat RecDt -
Techn: _ Remarks: R B Mat. Issued DU _

F11 => Voucher Details Fi2 => Save & Exit F4 => Exit F2 => PR Details

Count: *0 <Repiace>

WIP Master file Entiy Screen




bt —

Overhaul (HAL BC)

WIP ENTRY AIR FRAME

JDATE O1APRYY

Proj Rot.Part L o Nomen.

Psino PDO No: Ld acc Dt Rot.lssbt:
A/C No JC No- Recd Dt: MR Iss ¢ Recd D Ac No iss
Unit Slno. Ty Ser/Qty  System. Reed. Dt Svs.code: ]
[ o o _ E
CTRL F => list of Proj& Aircraft F2 => Next Proj F4=r Exit

Count: *0

~List»<Repiace>

WIP Airframe Entry Screen (Rotable Part Number Wise)



Overhaul(HAL BC)  WIP ENTR Y AIR FRAME DATE OLAPRYY

Project” o Aircraft no

Rotable Partno: Pslno PDO No : MrlssDt - lLoad Dt Ac No lIssd:
Nomenclature Je No = Recd Dt:  MrRecDt. Recd dt Shop
unit_slno : Qty / syst TypeSer: JelssDt Syscode: iss dt

*F11 ==> Mr_No List *Fg4 ==> Exit *F2 ==> Next Project
Count *0 ~List><Replace”

WIP Entry Screen for Airframe Progress (Aircraft No Wise)



HAL(BC}) ROTABLE MASTER MANIPULATION DATE 0OTAPRGY

Project = Rot_Partno o 3 -
Alt_rot Partno Rot Part_Name Pro; Class
Mat Code o Store Qty Per Assembly
Unit_Rate _ _ Unit Code _ Line_Ac_Prob __ Vendor__
Ser_Agency System ___ Svs Code Recmd Type_Ser
Overhaul_ Bcheck__  Bayser Recond Dept  Wer
Log Required Source Division

F4 == Exit F2 = Next Project
Count: *0 ) <Replace>

Rotable Master file Entry Screen




HAL(BC) GENERAL

INFORMATION

OF AIRCRAFT DATE Cl1APRS7

A/c No. Workorder No.

Sale or_nc

Eng Senal No.

HEI NO

Drop Tank No =

Nature of Service :

Allotment No

Authority No o . o

 Issue Voucher No .

First Flight Accepted Dt

Aircraft Signalled out date -
Engine - Delivery date I
F2 ==> Save & Quit F4 ==> Qui
“Replace™>

Count: *0

Eatry Screen for Aircraft Information
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Appendix H
Data Dictionary



Application-id
Type
Retention Procedure
Tabie Name
Table Description

DIVISION
PROJECT

“APPLICABLITY e e

.WORKORDER:MAN;WMWM;MNMHJMHW; e

“VARCHAR2(20)  Ur
" Rotable Part Number
Rotable Strip Part Numocs
Alrcraﬂ Numbcr

"UNIT_SLNO
ROTABLE_PARTNO
ROTABLE_STRIP_PARTNO

MAT com—:

QUANTITY
MR_PRESENT_CT

' ROT_LOADED_DT
ROT_DISASSY DT
SPARES_ DEMAND_

STATUS

REWORK_REQD_ STATUS

'REWORK_IN_OUT_STATUS |

REWORK_STARTED_DATE
REWORK_COMP_ DATE
TEST_FACILITY_STATUS

"ASSY_COMP_DATE

FUNC TEST PASS_ STATUS .' R

' FUNC_TEST_PASS_DATE
F530 NUMBER
F530_ DATE

‘ROTABLE_DELY_ DATE e

PDO RECD_ DATF

‘TYPE_OF_ SERVICE R

' JC_RC_MR_RECD_ DATE
' MR_ISSD_DATE

MR RECD DATE

JC_1SSD_DATE
ROT_HANDED_TO_

ACCESS DATE . . ..

'ROT RECD_FROM_
_ACC?SS,DAT?_

WIP

- Table

Permanent

. WPT_WIP
. Work in Progress Master file

CHAR(1)
 NUMBER(2)

VARCH2(11).

| VARCHAR2(24)

VARVAHR2(24)

'VARCHARus
" CHAR(18)

" NUMBER(4

' DATE

DATE
- DATF _
VARCHAR2(1)

VARCHAR2(1)
”‘VARCHARKJ _____
_DATE
" DATE
 VARCHAR2(1)
VARCHAR{1)
- DATE

| VARCHAR2(12) |

- DATE
- DATE
- DATE

" VARCHARI(21

DATE
DATE

' DATE

DATE

DATE

CUUARCHARZ(LY

) ACCCSSOrics

: Division Code
- Project € Coc £

Appllcabll ty is used to spect{s

mandalor\ itcms

M: 1lcrml C xde

Quantity K qmrcd

Malerial R :quisition Presen
Dalc _

Rotable Loaded Date
Rotable_disasscmbly Daic

- Spares Demanded Status

Rework re Lurcd Status

__Rcuork In Oul Status

Rework Sldncd Datc
Rework Completed Date
Test Fac1l1r Status

F_umuon_ Tc51 .P_(_ISSVShi_l

Function Trst Pass Datc
F 530 Numnber
Fdudae
Rotable Delay Date

Paris Dispositior Recoived

Date |

Tvpe of b(mlcw

Jobeard received date
Material Ruquisition issucd
Datc

Material Ri quisition Kecened
Date '

" Job Card Issucd Datc

Rotables Handcd Datc ¢

Rotables Received dz c From
Aau_ssongs



:H_AC NO ISSUED
"ROT_ISSD_DATE

“HANDED TO PACK DATE . ...
"RECV_FROM_PACK DATE
HANDED_TO_26ED DATE -

“PSLNO

JCNUMBER T

PDONO
“PDO_ DATE
 NOMENCLATURE

CREMARKS Y
TECANICIAN ...

“ROT RECD FROM_

CAIRFRAME DATE i

Application-id

Type
Retention Procedure

Table Name
Table Description

"ROTABLE _ SLNO :

"VENDOR
_ ROTABLE _ PARTNO

_'.ROTABLE STRIP PAR‘TNO_” s
ALT ROTABLE PARTNO

"ALT ROTABLE_ STRIP_

“MATERIAL,_CODE -
. PROJECT_CLASS
. STORE

NOT NULL

CDATE .
UDATE .
: DATE

: CHAR(S)

- WIP

. Table

- Permanent

- ROTABLE_MASTER
. rotable parts Master details

; NUMBER(3)

U VARCHAR2(3D)

”‘._;_'_'_VARCHARz(sm__'___ﬁ
“VARCHAR2(12)

_ VARCHAR2(4)
. VARCHAR2(2)

O . NUMBERAO)

iQTYz__
L QTY.3
QTY 4_

QIS e

QrY 6
"UNIT_RATE

UNITCODE
CSOURCE

' NUMBER(10)

 NUMBER(10)

" NUMBER(10)
| VARCHAR2(2)

VARCHAR2(6)

'ROTABLE_PRODN_SL} o VARCHAR2Q).....
VARCHAR2(32) .
© VARCHAR2(32) : R
VARCHAR2(32) Al

" VARCHARX(1)

© Degeription

anﬂcd Dalc o 26ED

! Process § Scrial Number
. Job Card Numbcr i
. ;__P_ans Dispositioa Numb“r
- Parts Disposition Date

Rotable Part Name

'_:__Rcmarks

T echnivians

© Rotable recenved date Lrons A -

Frame

'Rotablc Part Numbcr
Rotablc Strip P Pcn Number
lq_rolablc mpan Numbcr

. Rotabic | Pan Naiie
© Material Code

 Project Class

- Store Code

Quantity

Quanulv on Siralkér
... Quantity on Trainer
NUMBER(]O) : Quantity
CQuantity N
: NUMBER(IO)___ o
. Unit Rate
- Unit Codc
Seurce



LINE_AC_ PROBABILITY
SERVICE AGENCY

- PSLNO BC

- PSLNO_BS

BEPT
WCTR

- LOG_REQD
. DIVISION

Application-id
Type

Retention Procedure

Table Name

Table Description

"PROJECT
SALE_OR_NO

cWIP

"WORKORNO ..

. ISSUE_ VOUCHER DATE

ﬂ}_VRECEIPT VOUCHER NO .
_RECEIPT VOUCHER DATE,.A..;.......
JUNIT SERIAL NO .
F530_} NO

RV REMARKS

- Table

- VARCHAR2(3)
. VARCHAF2(1) !
" NUMBER(1)

PSINORC U VARCHARIG)

NU'MBER(B)

Permanent

- ORT_IV_RV
. It describes Issue Voucher No and Receipt

Voucher No

' CHAR(2)
_ VARCHAR2(14)
__ VARCHAR2(i6)  V
- VARCHARZ(IS)__._E_
- DATE ,
_‘VARCHARz(lx)M’_

DATE

“'VARCHAR2(30) . L
' VARCHAR2(2S) -

_ VARCHAR2(1)

 VARCHAR2(25) ||
" VARCHAR2(25)

~ Project Code
Sale Order Nun*bcr N _
Work Order Numbcr L
Issue Vouchcr Numbcr '
~Issue Voucher Date

Receipt Voucher Numbcr _
Receipt 3 Vouchcr Dalc o

Unit Serial Numbcr

Service Agency

System
i System Code
Rccommcndcd T\pc Of Scm ice

“"Beneh Mark Process Saral
CPSLNO OH ‘.:f.._VARCHAR?(‘).._,,..?
- VARCHAR2(5)

_vacrhaul PI'OCt ss Scrml Nurbe:
i Bay Service Process Scrial
_Depanmen[ e

Work Centre

'L-og chulred
: Division Number
Rccondmomng Proces': Sermn Ng

F 33() Numbcr

Remarks o

Received Vouchcr Rcmarkt N

B i Line Aircraft Probability
.Q.VARCHAM@).,,,,,;__
'VARQHAR2(3) B
. VARCHAR2(5)

RECMD_TYPE 'SERVICE | I VARCHAR2(2)

g"VARCHARz(s)

Category



N
f___NOMENCLATURE
ACNO

; ”AUTHORJTY NO
DIV

Application-id
Type
Retention Procedure

Table Name
Table Description

_ ADV_PSLNO
;NVADV PR_ISS_NO o
?_.._S.AAQY.,?BO_T._@.QI,QQQE.._ '
“ADV_BATCH_NO
_ADV_ SLNO
_ADV_ WORKORDER

TADVIMR CODE . . ..
CADVBATCHQTY .

_ADV E BA_TCH QTY_EA
CADV COUNT
_ADVPARTNO
. ADV_ PR FLAG S
ADV_ITEM NO
- ADV ] DEPARTMEN’I‘

LADV ACNO

( 'iilidtt‘ :
T VARCHAR2()
TCHARGO)
 VARCHARZ2(30)
CHAR()
CHAR@Z)

rity Nuiﬁ‘t;;r_' -
ivi ionCode
1np7Parl Numbcr

CWIP

. Table

- Permanent

- ADV_JOB_TICKET
- Advice Job Ticket

'CHAR(D  Project
CHAR(5) i Process Scrial Numbcr
~ CHAR(2) ;_VPans Requisition Issucd Date ‘
_CHAR(L)  :ProjectCodec .
CHAR(2) . Batch Number
'CHAR(5) | Scrial Number
- CHAR(13) j_.WOrk‘Qrdcr Numbcr _
_CHAR(l) : Material Requisition € Coce
. CHAR(3) _\g___Batch Quanlm -
 CHAR(2) _ { Batch Quantity Each
_CHAR(Y)  Count . |
.CHAR(22)  _ : Rotable PartNumber
. CHAR() . Parts Requisiuon Flag
- CHAR(4) i Item Number
_ CHAR() Department
. VARCHAR2(8) : User I Idcnuﬁcauo. T
:_VARCHARl(ﬁ) o §_A|rcraﬂ Numbcr




Application-id
Type
Retention Procedure
Table Name
Table Description

MR_YYMM
MR_DATE

WORK ORDER -
" NOTNULL
. NOT NULL

PROECTCL .. CHARG)
: : Store

DIV L
. PROJECT

" PART_NAME
. ALT PART NO

MATERIAL CODE

"PSLNO
. MR_APP FLAG o
MR _TO_ MPO DATE

"REQUIRED QTY

APPROVED DATE

"MR_PRESENT_TO_STORE _

"CONTROL_QTY

Application-id
Type
Retention Procedure
Table Name
Table Description

PR_NO
PR DATE

"PROJECT CLASS ..o o

STORE
"ROTABLE_PARTNO

. 'ROTABLE_UNIT_ SLNO -

"PSLNO

'PROJECT
TYPE _OF _ SERVICE
MATERIAL_CODE
SALE_ORDER_NO

"SALE_ORDER_DATE

{NOTNULL |

CWIP
- Table

Permanent

. MPT_MR_HEADER
aterial Piannig

CHAR(6)
CHAR(4)
(DATE ..
. CHAR(11)

CHAR(4)
CHARQ)
CHAR(22)
{ CHAR(43)

CHAR(12)
. CHAR(S)

. CHAR(I)

. DATE
')RHJBERﬂﬂz)
' DATE

' DATE

. NUMBER(10}
CHAR(1)

CWIP
. Table

Permanent

© MPT_PR_HEADER
- Material Plannln

" CHARQ)
- CHARQ2)
| CHAR()

- CHAR(1D)
. CHAR(l)
 CHAR(D)
. CHAR(IZ
. CHAR(13)
- DATE

..e,..Ma.lg!ia_l_:R@qui.sz‘_l_!gn_,?iumhqr_
: Material Requistion Year/Month
. Material Requisition Date
CHAR(D)
Project ( Codc
 ProjectClass

CHAR(H

| VARCHAR2(32)

Part requisition eaer

© Store

- Rotable Part Nuiuber

o . Rotable Unit Serial Number
_CHARG) . P
~ Work Ordcr Nun ber
g Pm)cct Code

~* Type of Service:
i Matenal Code

D1v1510n

Rotable Part Number

Rotablc Part Name
.Allcrnalc Rotablc Part Number
.Proccss Scna] N unbcr

| Material Appropriation Flag

. Material Requisition to MPO date

Required Quanuity

: Approved Date

i Date MR Prcscnlcd to Storc

© Control Quantity

_ Tally Identity

Project Class R

Proccss Scna! N1 mbcr o

Sa]c Ordcr Num,b.é}
. Sale Order Date



Application-id - WIP

Type - Table

Retention Procedure . Permanent

Table Name - MPT_MR_DETAIL

Tabie Description - Material Planning Material Requisition Detalls

MR NO . NOTNULL : CHAR(®, .

CMRYYMM © NOTNULL | CHAR() " Matcrial Requisition Ysar/Mont:
SHEETNO . "'NUMBER(3) : Sheet} Number

; MéI,QODE _ o - CHAR(12) Matcrial code

" PART NO_ S " VARCHAR2(24) _ Rotable Part Number
STRIPPARTNO """ "VARCHARI(24)___ Rotable Strip Part Number

"PART NAME - “VARCHAR2(13) | Rotable Part Neme

_SPLIT | MR_NO : NUMBER(6} . Split MR Numtber

OTY.IPP . NUMBER(102)  Quantiy

QIYREQ oo ...NUMBER(10.2) ......?..Quamm Required

QTYISSUED . 'NUMBER(10.2) | Quantity Issued

* NO _OF IS5 ‘ NUMBER('%) i Number of Issued

QTY CURISS . NUMBER(10.7)  Quantity Currently Issucc
ITEMNO . ... NOT NULL NUMBER(3) Hem Number

"UC CODE S "CHAR(2) Unit Codle

' VALUE ' NUMBER(10) © Valuc

__STATUS e NUMBER(1} ~ Status

CCASH ST e CHAR(D L Sashe Staus

CAPPST ~CHAR(H) " Appropriation ¢ tatus

" CPL ‘ - CHAR(1)_ _ Item Number

;"PR ITEMNO NUMBER('&) _ j_Pans chulsnloihcm Nuniber

LY CHER NO ~~~ NUMBER(®) _ _ Youcher? Number
\{Q_._”CHE}?\_ DAT ___________ o DATE ~: Voucher Numbcr Datc

- WORK_ORDER : CHAR(I 1y * Work Order Number
PRNO ..  NUMBER(6) _ Pars Requisition Numbes

APPR DATE __“  DATE . AppropriationDatc
SSDATE o - DATE * System Date

Application-id - WIP

Type - Table

Retention Procedure - Permanent

Table Name - ORT_PROJ_CODE

Table Description - Qrder Requisition Project Code

CODE NO OTNULL NUMBER(2) ~ Project Code _
.ADESCRIP’TION VARCHA}U@S) . Project DCSCHP“OH



Application-id

Type

Retention Procedure
Table Name

Table Description

"HEI NO

"DROP.TANKNO ..
. WORK ( OR NO
NATURE OF SER

“AUTHORITY_NO
ALLOTMENT NO

CPIRST FLIGHT ACCE ...

SIGNALLED_OUT
 DELIVERY DATE
AIRCRAFT _NO

“AIR_ISSUE _ VOUCHER NO

""AIR_ISSUE_VOUCHER _
_DATE

Application-id

Type

Retention Procedure
Table Name

Table Description

_'T’YPE SERVI CE
DESCRIPTION

E_ISSUE VOUCHER NO = =
ENG SERIAL NO R

CWIP

- Table

. Permanent

- TEMP_IV_RV

- Issue Voucher Number Receipt Voucher Number

(18) : Engine I Issued Veucher Number
___-'_'DATE : ssucd V( uchcr Dalc o
_;'CHAR(20)__ o
CCHAR(10)
CHARQO)
- CHAR(1D

34Drop I.ank Numer o
. ‘Work Order Number ...
o VARCHAR2(20) @ Nature of Service
j VARCHAR2(20) i Authority Number
VARCHAR2(20) Allotment Number
DATE . FirstFlignDate .

" DATE _‘E_S.l.gna,“,cci_Out,Dm.c
" DATE Delivery Date

‘_.VARCHAR2(6) Aircraft Number
VARCHAR)(18)7____';__A1rcraﬁ Issuc Vo Jchcr humbu o
" DATE : Alrcraft Issue Vouchcr Number

: DolC_

S WIP
- Table

Permanent

. ORT_TYPE_SERVICE
- Order Requisition Type Of Service

VARCHAR2(2) = Typeof Scr\lce Code

- CHAR(2® . Description



Application-id T WIP

Type - Permanent
Table Name - ORT_WORK_ORDER_DETAIL
Table Description - Order Requisition Work Order Details

’ WORK ._OR_NO

_ _ i : 'VARCHARZ( 16) Work Ordcr Numbcr

ENSUB WO NO I VARCHAR2(!6) Sub Work Ordcr Numbcr

ITEMNO .. NOMBERG) " iHiemNumber
PARTNO . VARCHAR2(25)  Rotable Part Number
PART_NAME VARCHAR2(43) | Rotable Part Nam.:

_ SPECIFICATION , VARCHAR2(40) . Specification

RATE . .. VARCHARZ(30) & Ratc

JQTY R S  NUMBER(3) . Quannty

. PRICE_CHARGE o ~ VARCHAR2(100) : Price Charge

?_‘PSL NO S ~ VARCHAR2(5) Process Serial Numbcr

"AIRCRAFTNO ~~~~  VARCHAR2(20) Aircraft Number
PART CODE """ VARCHARX(IS) .‘.?,..Paﬂ Code

. AIR_DE§ _ o - VARCHAR2(75) _Aircraft Dcscrlp[ion

__QTY ACCEPT - NUMBER(3)  Quantity Accepted _

QTYREJECT ~~~~~ ~  NUMBER()  QuantityRejected
AMENDMENT NO - NUMBER(2) .,,Amcn.dm?.ﬂl Numler

- STRIPPART | - VARCHAR2(25) : Strip Part Number
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