CHAPTER THREE
3-1 Project methodology:
The project follows the methodology of the following steps:
1- Preliminary study from references, scientific papers and field visits.
2- Identified research sample.
3- Identified specifications of the CMMS system.
4- Programming the system.
5- Operating the system and evaluate its performance.

The figure (3-1) shows the project methodology
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Preliminary study
- References
- Previous studies

- Field visits

Identified research sample and system
operating environment

|

System specifications

|

System programming

|

Operating the system and evaluating the
performance

Figure (3-1) The project methodology
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3-2 Field visits:

field visits are one of the important ways to collect the data, throughout this
project number of visits has been perform in purpose of observing for maintenance
systems to show its effectiveness and the work flow in addition to know how the

communication between the maintenance department and other departments is done.

One of these visits was for leader technology for engineering products The visit
concentrates on the working of maintenance department and the authority of each
employee. The production lines equipped with screens on each machine. When the
machine breaks down, it stops and defines the problem on the screen. Also shows all
problems and its time but the dealing with the screen depends on authority of the
employee. Every employee has a programmed key to open the screen that can show

him the data according to his role in the factory.

The figures (3-2), (3-3), (3-4) and (3-5) show the inventory management,
machine list, manual maintenance order and Daily maintenance report in leader

technology for engineering products
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Figure (3-2) The inventory

Figure (3-3) machine list
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Figure (3-4) machine down times

Figure (3-5) Daily maintenance report
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3-3 The administrative structure:
The administrative structure of the factory consists of the board of directors and

the general manager falls below all departments. The figure (3-6) below shows the

Board of directors ‘
General Manager ‘

¥

administrative structure:

Production

and Finance Sales Quality Inventory
maintenance department department control department

department department

Figure (3-6) administrative structure

The board of directors is the factory owners who’s responsible of funding and
follow up the work according to the general manger reports General Manager is a
person who lies on his shoulders all administrative burdens and resides permanently
within the factory to follow the progress of work by daily reports from the
department’s managers. Production and maintenance departments are working

together as one department, so the production manager is working as a maintenance
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manager and the operator of each machine is working as a maintenance technician of
his machine. The project focuses on the role of maintenance department and its
relations with other departments. The departments of sale, financial and inventory are
representing in one person for each department. The quality control department is
working to ensure the products meet the specific standards.

3-4 The relations between maintenance department and other

Departments:

As known the maintenance e department is working with other departments to
accomplish the factory goals. It associated with the inventory department that
provides spare parts for processes. It is working also with the production department
to schedule the maintenance processes within the production time. The maintenance
department reports the general manager for executed maintenance processes and
assets history.

3-5 Maintenance processes in the factory:
The manufacturer train the technicians when it implemented the factory to
operate and maintain the machines. The factory has three types of maintenance as:
1- Breakdown maintenance for unexpected failures that stops the production.
2- Weekly maintenance usually done in Friday to repair the problems that doesn’t
stop the production.
3- Yearly maintenance that stops the production for one month to review the

status of machines and renew it. It is done by the manufacturer
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3-6 System specifications:

After finishing the preliminary studies within identified where the system
should be run that lead to know what the requirements to be met in the system. It can
be summarized in these points:

1- Documentation of maintenance data and its files.

2- The system must be easy and simple for data workflow.

3- The system must help to improve the effectiveness of maintenance.

4- Contributing to increase oversight and control.

5- Contributing to reduce downtime and increase operating life by applying the
preventive maintenance in the best way.

6- The system must find the optimal way to linking the departments that work with
the maintenance department.

3-7 System programming:
3-7-1 Visual Basic Characteristics:

Visual Basic is used to create Windows Applications that work on windows;
(means Graphical User Interface). Visual basic depends on elements; every element

must have the following characteristics: Name, Properties, Method, Event.
Object:
1-Name:

The name of the element or the tool used to write the codes. Every declared
element has a nhame, also called an identifier, which is what the code uses to refer to

it. There are some examples of the names and their shortcuts shown below in
Table (3-1)
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Object Shortcut
Form Frm
Command Button Cmd
Textbox Txt
Label Lbl
Option Button Opt
Listbox Lst
Image Img

Table (3-1) names and their shortcuts
2-Properties:

Show changes on the characteristics, or property settings, of one or more user
interface elements on a page. A property setting is a quality of one of the objects in
the program, such as its position on the screen, its size, the text displayed on it, change
the text name, the background, the font, shape, the behavior, the window style and so

on. Figure (3-7) shown the properties.

Properties ~ O X
Form1 System.Windows.Forms.Form -~
== |2 |¥D | &
Accessibility
= Appearance

BackColor l: Control
Backgroundimage E LLDPE_Blend.My. Resources.Resource:
Backgroundimagelayout Tile
Cursor Default
Font Microsoft Sans Serif, 8.25pt
ForeColor - ControlText
FormBorderStyle Sizable
RightToleft No
RightToleftLayout False
Text PP/LLDPE Program
UseWaitCursor False

EHEEREE
m

Figure (3-7) properties
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3-Method:

It is an action done by the user or the operating system or the program itself.
For example, pressing keys on the keyboard, clicking a mouse button, the expiration

of a period of time, receive data from a computer ports.
4-Event:

An event is a signal that informs an application that something important has
occurred. For example, when a user clicks a control on a form, the form can raise
a Click event and call a procedure that handles the event. Events also allow separate
tasks to communicate. for example, application performs a sort task separately from
the main application. If a user cancels the sort, the application can send a cancel event

instructing the sort process to stop.
Form:

Is a window that the software interface designed on it through Control mode

tools. As shown in figure (3-8)

Figure (3-8) Form
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Toolbox:

Contain control tools. These control tools are a components have been designed
in Visual Basic to perform a particular function in the program, so that those control
tools can perform function and must possess certain characteristics differ from other

component has different characteristics and different function.

As shown in figure (3-9)

Toolbox - 423 X
Search Toolbox = -
Button -~
CheckBox
8= CheckedListBox
= ComboBox
g5 DateTimePicker
A Label
A LinkLabel
ES ListBox
“ ListView
- MaskedTextBox
MonthCalendar
b Notifylcon
S NumericUpDown
= PictureBox
&= ProgressBar
(O] RadiocButton
2= RichTextBox
TextBox
= ToolTip
- TreeView
&) WebBrowser
P> Containers
> Menus & Toolbars
P> Data
P Components
> Printing
P> Dialogs
| b WPF Interoperability S &

Figure (3-9) Toolbox

Button: As shown in figure (3-10)
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[@ Button
Figure (3-10) Button
Label: As shown in figure (3-11)
A Label
Figure (3-11) Label
Picturebox: As shown in figure (3-12)
4 PictureBox

Figure (3-12) picturebox

Textbox:

The Text Box control is the primary mechanism for displaying and entering
text. It is a small text editor that provides all the basic text editing facilities: inserting
and selecting text, scrolling if the text doesn’t fit in the control’s area, and even

exchanging text with other applications through the Clipboard.

As shown in figure (3-13)
TextBox

Figure (3-13) Textbox

Datagridview: As shown in figure (3-14)
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CH  DataGridView

Figure (3-14) Datagridview
Solution Explorer:
It displays the list of files and folders in the project or projects within

the solution. As shown in figure (3-15)

Solution EBxplorer - I e
m | T - s G T E | s - R
Search Soluticn Bxcplormer (CEr]—= 210 o -

Bl Scolution "WindowsfSApplicationZ2' (1 project)
- WWindowsApplication2
= Py Project
= =-m References
w1 App.config
[ =4 E=] Forrml vk

Soluticomn Exolorer

Figure (3-15) Solution Explorer

Code Window:

It is used to write software codes to access to this Window: double-clicking on
the design or any object then it will open. As shown in figure (13-16)

<) WindowsApplication2 - Microsoft Visual Studic YWEI &7 | Quick Launch (Cerl+ ) Pl - = bl
le Edit  View Froject Build Debug  Tesm  Tools  Architecture Test  Anaslyze  Window  H ameen mubmmed - 0%

i et
- | 13 - |2 - - | Debug - AnycPU < B Start v | g9 _ b= O | = 2a | M

.....
aaaaaaaaa

F T T T - T

Figure (3-16) Code Window
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3-7-2 The steps to create to a visual basic program:

Step 1: Create a Project in Visual Basic

Step 2: Create a User Interface and Customizing Looks and Behavior

Step 3: Add Visual Basic Code
Step 4: Run and Test Your Program
Step 5: Publishing the program

Step 1: Creating a project in visual basic As shown in figure (3-17

D¢ Start Page - Microsaft Visual Studio
File E&t View Debug Team Tools Architecture Test Anayze Window Help
s-2 o - -1 » Attach... - | 5°

TIOUT-10a0 TESUTIY Service 1s nyper-

Start Page
* Recent NET Framework 452 ~ Sortby: Defasit
. . | 4 installed v
V|SUa| Studlo = Windows Forms Application
4 Templates v -
b Vsl OF 7] wes appiication
4 Vissal Basic .
- Vi
Start I Windows Bl Console Appiication
We
- Clowd =1 AsenETwes tica
Open Project... Extensibiity el eb Applica
Open from Source Contri LightSwitch !-j Shared Project
Office/SharePoint =
v
Shvedight Q,i! Class Library
Recent Test X
s va
e Qh! Class Library (Portable)
PP LLDPE Blend Workflow =
usingDatabase Visual F2 $ — =
PP LLDPE Blend ; "S;“S'(“ =
erver
PP LLDPE Blend L Sy Siveriight Class Library
LLDPE Blend s 5 Qick here 1o go ondine and find templates.
PP LLDPE Blend
PP LLDPE Blend Progran: Ao AApp ot
LLDPE Blend Location: g L isual studio 2015\Prejects
LLDPE Blend Solstion name: WindowsAgpplication2 8
WindowsApplication 1

—— What's sew in 2 6.0

Y|a &

Search installed Templates

“  Type Vissal Basic

(tr+B) P~ B

A peoject for creating an application
with a Windows user interface

[ Browse— |
[V Create directory for solution
[ ] Add to Source Control

oK

Figure (3-17) Create a Project

1-Click on new project.

2-Chose visual basic language.

3-Chose windows form application.

4-Write project name.

5-Chose the project location on the computer.
6-Write solution name.

7-Press ok to start.

ick Laumch (Ceri-Q)

P - 8 x
ameen muhmmed -

son Explorer ~3Ix
»

Step 2: Create a User Interface and Customizing Looks and Behavior:
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https://msdn.microsoft.com/en-us/library/eyzd6e34(v=vs.90).aspx
https://msdn.microsoft.com/en-us/library/eyzd6e34(v=vs.90).aspx
https://msdn.microsoft.com/en-us/library/s3hwe76s(v=vs.90).aspx
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https://msdn.microsoft.com/en-us/library/y7x894ky(v=vs.90).aspx

Designing the authority form:

e Combobox for selecting the user either manger or any other user.
e Textbox for user name and password.
e Two buttons for enter and exit.
e Adding Labels.
As shown in figure (3-18)

Figure (3-18) authority

e Manger identity confirmation:
As shown in figure (3-19)

Figure (3-19) Identity confirmation

The main form design:

e From properties: Changing the form background, size.

e Adding logos using picturebox.
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e Adding titles using label.
As shown in figure (3-20)

Saclue Gl cale
PM6:39:15 | :cugll 2016/10/11 | :sadlae 1438/01/10 | s/, Wl UMl | spgull gliall Une s i;..;s.a....u]

/\ Sudan University of Sclenmrechnology
= (& x bf?
27| &2 S/ SN

: COIIege of Engmeermg

— Mamtenance Management Pro an

Figure (3-20) main form

Menu strip:

As shown in figure (3-21)
Siclus  ladl  als
Figure (3-21) Menu strip
File menu:

As shown in figure (3-22)
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Figure (3-22) File menu
Reports menu:

As shown in figure (3-23)

Baclus | st

4 i Ll

#_;n.l_;uhal
D FRA Y

el

Figure (3-23) Reports menu

Help menu: As shown in figure (3-24)
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E@;About Super CMMS ) e ]

B fhis programe was prc»rti:lil;cecriwbry shjdents ﬁ'om

the Sudan University of Science and
Teanology. The programe helps in maintenance
management system by computer. And we
called it (Super CMMS). Desgined by Khalid Ata
Al-Mnan \ Al-Basheer Mohammed \ Al-Mokashfi

¥ Alzain . Assisted in programming of this
program Eng: Abozar Ali Al-Siddig.

Figure (3-24) Help menu

Designing maintenance department form, inventory form, machines form,
employers and workers form, shifts form, editing manger and user data form, and

reports forms.
All forms have similar objects in form design:
Adding menustrip to create toolbar for all forms

As shown in figure (3-25)

Gl B =l bl @ W W JoUl W G & il B e @ Jumi oG w Bis B e b
Figure (3-25) menustrip
Adding labels, textboxes, combobox if it is found, buttons and datagridview

Maintenance order form: As shown in figure (3-26)
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04 ronFatory - Microsoft Visual Studio | e Pl 8 x
File Edit View Project Build Debug Team Format Tools Architecture Test Analyze Window Help Sign in B
iFlE==ATob|MIZE| =08 . 0 -0 -@d|9-C | Dby -[faycu - psar-| M,

v ShiftFrm.vb [Design]* VlanagerFrm.vb MaintenanceReqCureFrm.vb [Design]* + X [UETICHENTEC RGNV ~ | Solution Explorer v I X
cofe-sea”
Search Solution Explorer (Ctrl P

b E2 Loading.vb -
b E= Loginvb
b EZ] MachineFrm.vb

b B MaintenanceFrm
b =] MaintenanceReq
b EE] ManagerFrm.vb
b B ReportsFrm.vb
b EZ] ReportsSrchFrma
b ES) ShiftFrm.vb
b
b
N

=] SpareFrm.vb
E=) StockFrm.vb

[ L S

4

TeamEx.. C

Properties
MaintenanceReqCureFrm Syste ~

[EARS

@ MinimumSize 0, 0 -
[ Padding 0,000

@ Size 1097, 535
StartPosition CenterScreen
WindowState Normal

B Misc

AcceptButton (none)

CancelButton (none)
- VR PR Falen
hd

v

Output

Ready A Publish ~

Figure (3-26) Maintenance order form

Inventory form: As shown in figure (3-27)

Figure (3-27) Inventory form

Machines form: As shown in figure (3-28)
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Figure (3-28) Machines form

Employers and workers form: As shown in figure (3-29)

Figure (3-29) workers form

The other forms have the same object and design but different on labels name

in some cases.
The Reports:

— Printing button
— Exporting button
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— Zoom button
As shown in figure (3-30)

L5 ml[ = [ =] =

LCurrent Page Mo t.Total Page No Zoom Factor 100%

Figure (3-30) Reports form

Step 3: Add Visual Basic Code

Link and connect the database.

Step 4: Run and Test Your Program
Operate and evaluate the output system.
Pressing start on the program toolbar will start testing the program

As shown in figure (3-31)
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https://msdn.microsoft.com/en-us/library/bx0kecz4(v=vs.90).aspx
https://msdn.microsoft.com/en-us/library/s878kxw0(v=vs.90).aspx

B¢ IronFstory (Running) - Microsoft Visual Studio X | & | Quick Launch (Ctrl+Q) P ® x
File Edit Wiew Project Build Debug Team Tools Architecture Test Analyze Window  Help signin [
ne g W CodeMap | W _F | | | BN - Continue ~ | g8 _i 7

i Process: [4316] IronFatory.vshost.exe | [F] Lifecycle Events ~ Thread: Stack Frame: -

4 X ManagerFrm.vb [Design] & Maintenanc CureFrm.vb [Design] &

ReportsFrm.vb [Design] &

L} Select Tools ~ | ®, Zoom In &, Zoom Out 7,

Diagnostics session: 31 seconds
20s

4 Events
n

emory (MB) GC ¥ Snapshot @ Private Bytes
. 27

all processors)

< >
=
» Events Memory Usage CPU Usage

Error List - 0 x
€3 2Erors | 4 12Wamnings | @ OMessages | | Build + IntelliSense -

Entire Solution et

Search Error List

Code

1. BC42104 Variable 'day’ is used before it has been assigned a value. A null reference exception could result at runti

Description

BC42104 Variable 'day’ is used before it has been assigned a value. A null reference exception could result at runti

Unable to copy file "obj\DebughironFatory.exe” to “bin\Debug\lronFatory.exe”. The process cannot acc
»

Locals Watch 1

Call Stack Breakpoints Exception Settings Command Window Immediate Window Output [JIiG1gRE

4 Publish ~

Figure (3-31) Run and Test Program
Step 5: Publishing the program:

¢ In toolbar click on build
e chose publish
e choose the file path to save it on computer
e Click finish
As shown in figure (3-32)

Bl IranFatary - Micreseft Visual Studia Bl = cuick Lounch curieo sl o @ =
File Edit View Project Build Debug Team Format  Tool  Architecturs  Test  Analyze  Window  Help e [
| | | vl @ - @ | %3 -2 Ml | D - & - |[Debug ~||AnycPu -] > stan |,

ReportsFrm.vb [De:

Publish Wizard
Salution Explorer (Ctrl & -

Where do you want to publish the application? mehieE

MainFrm.vb
MaintenanceFrm.vi
Specify the Iocation to publish thiz application: MaintenanceReqCureFrm
= Mansger b

ReportsFrm.vb

You may publizh the application to an FTP server or file path. ReportsSrehFrmab

E ShiftFrm.vb
endeployimyapplication SpareFrm.vh
WAserversmyapplication

FTP server  ftpy/ftp.cantosa.com/myapplication

b
WaorkersFrm.vb

Output

Show sutput fram: | Debug

Finizh Cancel

T Publish =~

Figure (3-32) Publishing the program
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